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INTRODUCTION

Young adults aim to create a comfortable home en-
vironment where everything works together in har-
mony. The product report explores the design and
functionalities for a new speaker that blends in their
apartment, providing the freedom of enjoying the
quality of a stereo sound system while having the
convenience of a portable speaker.

Sound is an inherent part of their lives, young adults
are constantly moving around their house while
streaming music, podcasts, movies or radio in diffe-
rent rooms. Harmony 10 answers this needs and a
scenario will be presented to introduce the working
principles of the product. Their needs are also evol-
ving as they are growing, the report includes a pro-
position for possible evolution in the product.

The business analysis aims to demonstrate how

Harmony 10 can effectively meet the business

needs of Dynaudio, showcasing its feasibility as a
valuable solution.
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THE OPPORTUNITY

The sound industry faces challenges as consump-
tion is evolving toward a faster and wider selection
of content with the apparition of streaming services.
This shift has transformed the speaker market, mo-
ving from passive speakers to active ones. Indeed
active speakers provide a more convenient music
experience going away from the customization and
immersive experience passive speakers can offer.

Today balancing accessibility and audio quality is
crucial to follow the user’s needs. The risk for new
products is to end up being only trendy while not
following the user journey in its interaction with
sound. For a brand like Dynaudio the stakes are
high as they have a huge history in high-end pas-
sive speakers. It is necessary for them to operate
in this new market and reaching young adults with
a new lifestyle speaker will help them to create a
strong customer base they can fidelise to be further
introduced to the world of high-end Hifi.

PLAY IN HARMONY

Harmony 10 is a perfect wireless companion for
young audiophile adults.

Enjoy the full stereo experience in the living room

and the comfort of playing sound in the background

while doing home tasks or activities by carrying
Harmony 10 around.




1. Starts the speaker
by pressing the power
button

H

5. Create a pair of
stereo speaker

9. Press the pairing
button to switch be-
tween the pairing and
isolating mode

USER SCENARIO

2. Press 2 sec the
source button, the
bluetooth light blinks

6. Ready to be used
and controlled via the

app

10. Enjoy music in
the background while
cooking

3. Press again 2sec
on the source button,
both lights are blink-

ing

7. Enjoy the sound in
stereo mode

11. Place the speaker
unit back

4. Ready to be set on
the Dynaudio app

8. Grab on of the two
speaker unit

12. Enjoy the sound in
stereo mode

FULL RANGE IN STEREO

Enriches your listening experience with the poi-
gnant listening experience stereo offers you. With
two separate channels, one on the left, one on the
right, dive into the depth of sound with an immer-
sive auditory experience. It captures the nuances
of sound in a way that mono cannot do. Enhances
music, movies, gaming and all kinds of auditive
sources.




MOV

Grab one of the two spe

INPUTS

Harmony 10 offers you the full sound experience
with the convenience of a classic stereo speaker.
The docking station includes two digital auxiliary in-
puts, a HDMI cable can be connected for any kind
of audio video source and a mini jack for your exter-
nal devices such as a turntable or a CD player.

Don't worry about the hassle of switching sources,
the docking station does it for you. It automatically
recognizes where the signal comes from. You just
have to turn on your TV or your turntable and the
music will automatically start to play on the speak-
er. With the digital input connected to the docking
station, you can still grab a speaker unit and enjoy
the sound in another room. It acts as a relay for the
speaker.



PLAY WITH YOUR EMOTIONS

One Tweeter, one Mid-Range driver in each unit to
achieve the same performances as the Dynaudio
Music 1.

Proven performances for guaranteed thrills

A\
AL AR
AR

EVOLVE

Remove the front grill to enjoy a full sound range
and a better aesthetic. The combination of wood
with metal contours surrounding the drivers ex-
press the craftsmanship and attention to details
Dynaudio loves to share. If you want more, add a
stand for a better and more fixed speaker position,
elevating your listening experience to higher levels.
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200 mm

129 mm

DIMENSIONS

150 mm

156 mm

ww 00¢

SPECIFICATIONS

Harmony 10 takes achieves the same great performance as the Dynaudio Music 1 but with a higher

standard in the user experience

Segment Home
Range Harmony
Type Stereo
Analog inputs Mini Jack

Digital inputs USB Type-C, HDMI
Network Wifi (2.4/5.0) GHz
Bluetooth 4.0
Streaming Apple Airplay, Spotify Channel, DLNA
Amplifier Power Sub (Watt) 40
Amplifier Power Tweeter (Watt) 40

AC Power Input

100-240V 50/60Hz

Lower Cutoff (Hz @85 dB +/- 3dB)

50

Upper Cutoff (kHz @85 dB +/- 3dB)

20

Tweeter 1 x 1 soft dome
Midrange/Sub 4in
Weight speaker unit kg 1,6
Weight docking station kg 1,1

Finish

Aluminium and Oak

15



COST

Components 49,26 Manufacturing cost
Injection moulding 58,519 Constribution margin (Dynaudio)
Metal manufacturing 5,12 Sales price (Dynaudio)
Total Production cost 63,639 Constribution retail
Assembly 0,955 Retail price
Total (1 unit) 113,854 VAT
Shipping 2 units 0,48 Retail price (incl. VAT) USD

VALUE CHAIN

1. Design
Dynaudio
Chinese manufacturer

©

S

Big distribution channel

l 4. Sells to individual
D

2. Produce

Specialized Retailer

Customer,

The product is designed in Denmark and manufac-
tured in China to lower the production cost. It is
then sent to Dynaudio that handle the distribution.

A suggestion is made for Dynaudio to enlarge its
distribution channels to bigger distribution stores

and touch a larger base of customers.

16

228,19
148,32
376,51
188,26
564,77
141,19
705,96

65

50

25

STRONG START SCENARIO

Units sold

Sales price (Dynaudio) (USD)

Manufacturing cost (USD)
Turnover (USD)

Investment (USD)

SLOW START SCENARIO

Units sold
Sales price (Dynaudio) (USD)
Manufacturing cost (USD)
Turnover (USD)

Investment (USD)

3000 000

2 500 000

2 000 000

1500 000

1000 000

500 000

BUSINESS

5000 5000
376,51 376,51
228,19 228,19

1882 551 741 611
- 1169 580 712 971
712 971 1 454 582

2500 3500
376,51 376,51
228,19 228,19

941 275,5 519127,7
- 1169 580 - 228 304,5

- 228 304,5 290 823,2

5000
376,51
228,19
741 611

1454 582
2196 193

5000
376,51
228,19

741 611
290 823,2
1032 434,2

-500 000

-1 000 000

-1 500 000

In a strong start scenario Dynaudio would start to
make profit in month 8 after launching the product
on the market.

In the slow start scenario Dynaudio would start to
make profit in month 15 after launching the pro-
duct on the market.

25



CONCLUSION

Harmony 10 wishes to bond the user to the pro-
duct by triggering feelings to create an emotional
attachment, it will build user loyalty to Dynaudio
and give a taste of what high-quality audio can be.

This new Dynaudio solution will connect the user,
its environment and the product around sound.

Having possibilities for evolution will encourage the
user to prolong the product journey, the concept
evokes the possibility of evolving into a more se-
rious hifi loudspeaker to meet the expectations of
older users.
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Abstract

This project is written by a student in Industrial Design for its master thesis at Aalborg University in Msc04 - ID16. The
collaborative company is chosen according to personal interest and desire to acquire more knowledge in the audio
industry, the designer acts as a consultant for Dynaudio A/S and a solution for a new lifestyle audio product is sug-
gested.

The process is divided in 4 phases and explores the design and functionality of a portable stereo system targeting
a young adults audiophile audience, providing them the freedom of enjoying the quality of a stereo set of speakers
while offering the convenience of a portable speaker.

The first phase details the framing of the project with the objective to understand the user while exploring the oppor-
tunities for a new product on the audio market. Phase 2 uses the knowledge previously acquired and develops it into

a concept, the maturation of this concept is done in Phase 3 and makes it ready for a business case analysis in Phase 4.

The final solution aims to facilitate the user’s interaction between its environment and the way audio media are con-
sumed.

Prephase & acnowledgment

This project is developed on 4. MSc and is the master thesis, it is done during the following period: 30.01.2023 to
31.05.2023 at Aalborg university in the department of Architecture, Design and Media Technology.

The project is done in partnership with Dynaudio A/S, thank you for their time and sharing their expertise in the audio
industry while always giving constructive feedback for the progress of the project.

Reading guide

The project consists of a product and a process report. Appendix and technical drawings are external materials at-
tached to the process report. For the reader it is advised to first read the product report and then the process report.

The product report is a description of the proposition underlining the main aspects of the product. In it the reader
can find the value proposition, the functionalities, the construction and guidelines for using the product. As well as
economic and financial aspects.

The process report describes the whole design process of the project, from the ideation to the concrete product while
describing precisely all the steps, the decisions and the reflections. It involves all the discoveries and throughout the

report there will be several boxes highlighting the reflections, the requirements and the important insights/findings.

The appendixes are complementary to the process report. It mainly consists of worksheets done all along the project.
They bring deeper and more precise knowledge.

The technical drawings provides an overview of the finalized product and of some critical parts with their dimensions.

Reflection box Result of the investiga- Important insight/finding
tion turned into requi-
rement.

illu. 01 - Symbols reading guide
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PHASE O

/Scope

The following phase gives an introduction to
Dynaudio and the initial thoughs of the pro-
ject.






Introduction

Dynaudio is one the top brands for high-end audio with some
of the best standards in terms of quality. In the last few years a
change occurred in the audio market with a new way of consu-
ming media as the use of streaming platforms increased. To-
day they are the most used services to play music and watch
audiovisual, the products had to adapt to these changes and
it implies a new and more “connected” way of playing sound.
For years Dynaudio has developed its home segment around
passive speakers and targeting an older audience with the ob-
jective of always delivering “authentic fidelity” to reproduce
what the artist intended.

But there is now a desire to enlarge their portfolio with more
active speakers, they thus developed 3 active products for
different users. When going into the lifestyle segment Dynau-
dio faced difficulties with one of their products that achieved
great performances but didn’t find its users. The strategy to
adopt when going in this segment is different and a deeper
knowledge of the user is required.

This project targets young audiophile adults with the objective
to develop a product that fits their needs. By going into this
user group Dynaudio has the opportunity to touch younger
users and have them develop emotional attachment and fide-
lity to the brand by discovering the quality and the history of
Dynaudio products.

The final concept is made to follow the user in its journey and
to be its companion around the house. To attract young audio-
phile adults Harmony 10 intend to achieve a flawless listening
experience and to be developped around a story.



0.1 The process

The choice of developing a product for the audio industry is based on personal interest in this field, the partnership
with Dynaudio is established following an exchange of emails. Before starting the project the only knowledge about
the company is the product they have on the market and their reputation for doing high end hifi products. Therefore
they are a good partner to better understand the audio industry. Before starting to work on the product it is then
necessary to understand their values and history.

It is set that they will act as advisors letting the designer have its own findings and choose the direction. Along the
process they bring feedback on the findings and allow them to put the product in a real life situation. Taking into ac-
count the user but also how it can benefit a company. With the project moving forward the more balanced it becomes
through dialogue with Dynaudio, internal supervisor from the university and talks with the users.

Dynaudio is present in different fields for audio products: home audio, pro audio, car audio and custom install (Dy-
naudio,2023). It is set with them that the home audio segment is the most interesting for an industrial design project.

They are seeking to touch a larger audience with more lifestyle products.

How to touch a larger audience with a company DNA strongly embedded in high-end hifi ?

Working as an external designer for a big company like Dynaudio brings many challen-
ges, it is sometimes difficult to find the perfect balance between profits for tvhe user
and profits for the company. It could have benefited the project to set some limitations
from the beginning and avoid getting influenced too much on some decisions.

0.2 Collaborative company/Dynaudio A/S

Dynaudio is a Danish company based in Skanderborg, it was founded in 1977. They are specialized in loudspeakers
with a high focus on technological innovation and wood craft, with high standards on sound quality. “True technologi-
cal innovations were concealed inside the classically shaped, unusually solid real-wood veneer cabinets hand-crafted
in Denmark” (Dynaudio - the history). Their customers are mainly audiophiles with a passion for passive loudspeakers.
They value sound quality on top of everything. But this segment of customers is becoming more rare while the market
for active speakers is expanding (Appendix 1).

The design related core values for Dynaudio’s product are as follow (Appendix 2):

Design

Authenticity

Engineering Craftmanship

illu. 03 - Dynaudio core values

0.3 Collaborators

The main partnership is with the industrial designer team of Dynaudio, their feedback and knowledge about the
industry has been a driver for the good development of this project. The acoustic engineer also helped in the final
steps of the project to make the product more concrete and adapted for a real life scenario.

Marcus Abrahamsen Katrine Timmerman Stephen Entwistle
Industrial Designer Junior Industrial Designer Chief Engineer, Acoustics
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0.4 Approach/List of methods

The process report is divided in 4 phases referring to 4 stages of the process. The framing is the path from the initi-
ation of the project to the problem statement. The conceptualisation goes from the problem statement to the final
proposal. The maturation details the construction of the product and proves that it can work. Finally the business
details the launch of the product on the market in a company context.

Along the process several methods are used, they are listed in a chronological order in the following mapping. This
allows the reader to have an overview on the list of theories for a better understanding of the process. At the begin-
ning of each phase the methods used will be shortly explained in order to understand what are they used for and what

it is intended to achieve.

A

Framing » Background research Mind mapping
v
User survey 4P’s Model
v
Market analysis i
perceptions
¥
User journey mapping > User interview
v v

Interpreted user needs

User shadowing

Conceptualize

Brainstorm

r

¥

Sketching

v

Prototyping

¥

Testing

¥

CAD

Maturation

CAD Model

y

v

FEA analysis

v

Flow diagram

Business

Key stakeholders

illu. 04 - List of theories

)

NPV

I

Market evaluation

2)ela]|

illu. 04 - List of theories
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0.5 Organization of the user needs along the process

A good classification of the requirements facilitates a better development of the solution and makes it easier for the
designer in the late development phases to make sure all the requirements are met.

At the end of each phase a classification of the identified requirements is made for a better identification on what
are the next actions for the process. After the first phase the needs are organized in different categories giving a
concrete direction to take for the concept development. Along with phase 2 they are re-organized according to the
findings to be finally merged into the final solution.

|

A

|

Overall requirements
for the product

User interaction with
the prodcut

Evolution of the
product

|

Problem statement

t

Speaker unit

l

J

Docking station

J

12

Final proposal

illu. 05 - Organization of the needs
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the company, the market analysis and the user
research. With for objective to set a strong
baseline for the concept ideation.

This phase takes the initial thoughts one step
further by going in details into the vision of

PHASE 1
/Framing




List of methods

Background research

Gathering informations
from desktop research, in-
terviews with the partner
company and different au-
dio shops. This initiate the
project and gives insight
on possible problem spac-
es

Interpreted user needs

This method allows to
identify user needs by an-
alysing the raw data gath-
ered along the framing of
the project. Then these
needs can be turned into
requirements serving the
development of the con-
cept.

User survey

It consists of a set of ques-
tions to gather knowledge
from a larger sample of us-
ers. It gives an estimate on
how a general population
will act to better under-
stand their consumption
ways and experience with
a product.

Journey mapping

A journey mapping shows
the different steps a user
takes to accomplish a task.
It is established thanks to
interviews and user shad-
owing. As a result problem
the user are facing can be
identified to be later on
turned into needs.

illu. 07 - List of methods symbols phase 1

Market analysis

By using different tools
such as mind mapping,
4P's model and the user
expectation-perception
gap the market can be
segmented into different
categories. It is then pos-
sible to determine the di-
rect competitors and how
the market can be pene-
trated.

15



1.1/Passive and active speakers

Speakers can be divided into two big segments: active and passive. In order for the reader to understand better the
following choices a definition is necessary.

A passive speaker requires an external amplifier to work when an active speaker is self amplified. (Harley, 2022)

The advantage of a passive speaker is the flexibility for the user to choose all the components itself and have the
possibility to make its system evolve over time by changing either the speakers or the amplifier separately. It's usually
audiophiles that will invest in these kinds of products and they also are the biggest product segment for home audio at
Dynaudio (Dynaudio, 2023). The main inconvenience is the cost of the components and the amount of space it takes.
It is also less adapted to the current ways of consuming music. (Appendix 1)

The advantage of active speakers is that it's easy to set-up and easy to use compared with passive speakers. Company
wise it is also interesting because the engineers have a better control on all the system and can optimize the perfor-
mance as much as possible. (Appendix 2). One of the main inconveniences is that once the speakers are bought it's
complicated to make it evolve since the amplifier is directly integrated to the speaker unit.

Passive speakers

Power
Q 0]®) O
Amplifier
Speaker A Speaker B illu. 08 - Passive speakers

Active speakers

| Amplifier |<—Power Power—>| Amplifier |

Speaker A Speaker B

illu. 09 - Active speakers

1.2/The different audio segment

Dynaudio as its products portfolio split under 4 different segments.

Home Audio Pro Audio

Speakers unit specially developped for home use.
The materials and finishes have simple and ele-
gant lines to fit in all the home environments. For
Dynaudio to breakthrough on the market this is
the most interesting segment to dive in.

Car Audio

These system are specific to the car and requires
mostly engineering rather than industrial design
work.

16

These speakers are developed for music compo-
ser. It's meant to be functional and to sound as ac-
curate as possible. The user is priorizing efficiency
over functionality, there is therefore less potential
for a product than in the home audio

Custom Install

These products are also more about engineering
and are usually hidden into the walls, it's really
specific to each case. Therefore there is no real
opportunity for and industrial design project.



1.3/The home segment portfolio

Passive (price for 2 units)

i

Confidence 60 Confidence 50 Confidence 30 Confidence 20 Consequence Contour 60i Contour 30i Contour 20i Contour 25Ci
325 000 dkk 217 000 dkk 155 000 dkk 85 000 dkk 359 995 dkk 78 000 dkk 62 000 dkk 39 000 dkk 27000 dkk (1 unit)
Emit 50 Emit30 Emit 20 Emit10 Emit 25C Evidence master Evoke 50 Evoke 30 Evoke 20 Evoke 10 Evoke 25C
15 498 dkk 11 498 dkk 7 499 dkk 5 699 dkk 5299 dkkv (1 unit) 679 999 dkk 37 000 dkk 27 000 dkk 16 498 dkk 11498 dkk 9 999 dkk (1 uni(*

Active (price for 2 units)

Heritage special Special forty Sub6 Sub3 Focus 50 Focus 30 Focus 10 Music 7 Music 5 Music 3 Music 1

44 699 dkk 24 500 dkk 15 495 dkk 8 999 dkk 78 000 dkk 58 500 dkk 39 000 dkk 7 499 dkk 5999 dkk 3 999 dkk 2699 dkk
(1 unit) (1 unit) (1 unit) (1 unit) (1 unit) (1 unit)

illu. 10 - Dynaudio portfolio

The portfolio for the passive speakers is really well furnished and covers all the price ranges. It wouldn’'t make sense
to develop a new passive speaker

Active audio products are almost not represented in their portfolio. The only speakers with 2 units for stereo sound
and a real “speaker feeling” at home are the Focus range. With the Music range they could try to reach more people
but this range is now discontinued. (Appendix 3)

Explore the active audio product in the home segment is then considered. Now it is necessary
to determine more precisely the potential user and what needs they are facing.

17



1.4/Music range/Lifestyle products for a high end company

Lifestyle products are products that tend to understand better the user in their daily life and fulfill basic needs, some-
times putting quality aside for functions. (Stone, 2020)

“It involves segmenting the market on the basis of lifestyle dimensions, positioning the product in a way that appeals
to the activitvies, interests and opinions of the targeted market” (Sathish & Rajamohan, 2012)

Dynaudio tried to enter the market of lifestyle products with the Music range but they failed. Today the Music 1, Music
3 and Music 5 which were their entry products are discontinued. According to them the objective was to introduce
Dynaudio to more people. (Appendix 2)

It is a good product with an unmatched quality sound for the price of these kinds of products. According to Dynaudio
(Appendix 2) the main sale channel was through specialized retailers and audio shops which make it difficult for rea-
ching a larger audience. It also has quite some basic functions and they are not really “different” than the competitors
regarding functions and design. In the world of nomade bluetooth speakers most brands are doing similar products.
It can be hard to break through for brands not specialized in this domain. The users have different needs and expec-
tations than users for high end hifi.

The product position was radical for Dynaudio but rather incremental regarding the market. (Tidd & Bessant, 2013)
(Appendix 4).

The Music range was branded as any other Dynaudio products even though it was sacrifying sound over convenience
and design:

Design

Music Range

Other Dynaudio
products

Convenience Sound

illu. 11 - Music range compared to other Dynaudio products

If a company is too radical when developping a product but doesn’t align its vision with the
users, the product will not find customers on the market.

1.5/Technical challenges/ The sweet spot

The sweet spot

To get more knowledge about the audio products and find a potential angle, a well known problem, the sweet spot
effect, is investigated.

The sweet spot is the term used to define the focal point between 2 speakers. The listener can listen fully to the music

as the artist intended to. It's the location at which all the wavelengths arrive simultaneously (Frank et al., 2014). To
experience the music at its fullest the speaker should be placed according to the following position:

18



IBO cm ISO cm

“—>
80 cm
\
\

Reference listening point
(sweet spot)

4

Placement in the room Speakers height inline with the ears

illu. 12 - Recommendations to place 2 speakers

Due to this effect there is only one position in the room where the music can be enjoyed at its fullest, to counter that
different solutions can be used. The most common is to use a surround sound system to limit this effect.

Surround sound

Surround sound is commonly used by cinema lovers that want the fullest experience. The principle is to place spea-
kers around the room, when placed correctly the sweet spot effect will also be there but by enhancing the amount of
speakers in the room the sound will surround the user from all sides and more people can enjoy the experience better.

The set-up can be defined by a code with numbers:

X X X
Amount of speakers over head T~ T Amount of ground speakers (Subs)

Amount of speakers ear level

As an example the most common set-up is 5.1 with 5 channels at ear level and 1 sub. (Dolby, 2023)

oT—TLe

illu. 13 - 5.1 Surround sound
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Dolby atmos
Dolby atmos can be referred to as a “spatial audio” system. There is not really one sweet spot, the sounds are pro-
jected on the ceiling and directly in front of the user. The principle is to create a sphere around the users and create

an immersive experience. More and more TV soundbars are using this technology and today most streaming services
offer the possibility to listen in Dolby atmos.

IQ,

1.6 Media consumption/Streaming services and sound quality

illu. 14 - Dolby atmos system

The market is constantly evolving and the brands are adapting to it, it is possible to see that today, most audio brands
have a lifestyle product segment or have completely changed their portfolio. One of the most striking examples is JBL,
in 2012 (Carnoy, 2012) they released their first bluetooth speaker and started to move away from their core products
line which were loudspeakers. This is mainly due to a change in the way of consuming media, with the apparition of
mobile phone and streaming services it became easier to use portable devices.

It is possible to see a net increase of revenues from streaming media compared to physical media from 2015 to 2020
in Denmark:

Source: Statistics Denmark, 2021 illu . 15 - Revenues from streaming media compared to physical media
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This tendency is not only applied to audio media but also to audio visual media, the consumption of traditional TV
dropped too. According to the medieforskning report (DR medieforskning, 2023), looking at the “Fordeling af dans-
kernes mediebrug» survey, traditional TV dropped from 37% to 22% within 6 years when the streaming for audio visual
went up from 10% to 27%. (Appendix 4)

At the same time streaming services for the larger audience such as Spotify and Apple Music have appeared and of-
fered a wider and faster selection of music for the users. At first these services offered a lower sound quality playing
MP3 files at a rate of 320 kbits/s. This is still the case for Spotify today (Spotify, 2023). But this is changing since the
CQOVID-19 pandemic and people’s awareness for sound quality is increasing (Appendix 6). To answer that Apple music
increased the quality of their services in 2021 by launching Spatial and Lossless audio possibilities with a maximum
rate of 192 kHz (Apple Music, 2023).

1.7/Media consumption of different age groups

According to the “medieforskning” report (DR ,2023) for the year 2022 the ways of consuming media are at a turning
point. The older people are as well more reliant on streaming services, they say: “change and digital evolution are not
the preserve of the young.” But young people are still the biggest streaming consumers and especially young adults
between 25 and 31 years old. (Appendix 5)

illu . 16 - Media consumption by age group

The survey (Appendix 1) shows what pourcentage of the respondents are using their speakers for. 92,3% of them are
using them to listen to music and 57,7% to enhance the sound while watching movies or series.

Movies/Series
Listening music
Gaming

Music production
Mixing

Podcast

illu. 17 - Use of speakers at home
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1.8/Audio products/The actual state of the market

The change in the consumers behavior can be seen with the actual state of the market and the type of devices they
possess. An interview was conducted at Lydspecialisten, it's a shop specialized in audio equipment that are selling
both through online and in-store channels (Appendix 1). According to a salesman since the COVID-19 sales for active
and passive speakers have both increased but in a different way. This can be represented in a “dummy” chart:

Sales
A

Active speakers

| Passive speaker
T
I

COVID-19

» Time

illu . 18 - Sales of active and passive speakers over time

For overall sales the market is largely dominated by active speakers. It can also be observed when looking at the most
popular sales of different shops across Denmark, as well in specialized shops (Hifi-klubben, Lydspecilisten...) as in
bigger distribution channels (Elgiganten, Bilka...) (Appendix 7).

In order to confirm this tendency a survey is realized among young adults from 22 to 30 years old (Appendix 1). It is ob-
served that at home Nomade bluetooth speakers are the most used product. Afterward comes non nomade bluetooth
speakers and active speakers. In total 77,4% of the products are active speakers against 6.5% of passive speakers.

16,1% 6,5%
Active Passive

12,5%
Headphones

16,1%

Earphones

bluetooth

45,2% Nomad bluetooth

illu . 19 - Repartition of audio devices among respondents
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1.9/Market research

A desktop research is made to identify what are the most popular products among specialized audio shops (Lydspecia-
listen, Hifi Klubben, Top Sound) and bigger distribution channels (Elgiganten, Bilka) (Appendix 7). Depending on the
kind of products and shops, the difference in the age groups targeted can be quickly identified. The specialized audio
shops have a tendency to target older users with more expensive and exclusive products while big distributors aim to
touch a younger audience. The retail price of the product is seen as really important and often will raise depending
on the quality of the product. Therefore these products are mapped according to the age group of the user and the

retail price. (Appendix 8)

The objective is to identify a possible pattern and consumer habits in function of their age. The age is identified ac-
cording to the previous research, the design language of the products, the reviews of the products and the interview
with 2 audio shops in Denmark. A special attention will be given to the young adult segment as they are an interesting

group to investigate.

High price(dkk)

30 000

old

Different elements can be identified:

Stereo or mono product

illu. 21 - Stereo or mono products

It shows that younger user are
mainly using mono products and
that evolves towards stereo pro-
ducts that are more expensive
when they grow up. The young
adults are in between and the ste-
reo products are generally aiming
for an audiophile audience.

is a bit special because the user
can buy one product to evolve into
stereo or multi room system.

- 3000

700

Low price(dkk)

illu . 20 - Map the products on the market

Evolution consumption habits

illu . 22 - Evolution consumption habits

The cost of the product is generally
evolving with the age of the user.
Few exceptions are identified:

- Sonos and Soundboks are of-
fering a different kind of solution,
the story behind the product and
the functions combined to a strong
marketing allowed them to break-
through on the market.

- The KEF LSX is targeting young
users despite its high cost. The
fashionable design, the brand his-
tory and its knowledge in audio
are strong sales argument for the
younger audience.

- The Tangent audio product and
the Dynaudio emit 20 are cheap-
er than the other products but the
brand knowledge “assure” the
user that it's still a good quality
product.

Product variety for young adults

o - bl

illu . 23 - Product variety for young adults

In the young adults segment there
is a wide variety of products (mono,
stereo, nomad, fixed...). This could
be explained by the user being in
between 2 categories. Therefore
it can be difficult to differentiate
from other products, but by brin-
ging something new on the, mar-
ket it is seen that a brand like KEF
despite the price of the product
can be popular.
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Dynaudio wishes to touch a larger audience with their products. The market research shows that young users generally
go for cheaper solutions and seek for nomade bluetooth speakers, as a high end audio company Dynaudio doesn't fit
well in this market. Dynaudio already has a lot of products targeting adults, they generally seek for a more standard
solution with sets of stereo speakers, it wouldn’t make sense for them to make a new solution in this market. The
young adult segment is interesting due to the high variety of products, these users are more interested in products
with new functionalities and can be influenced by the brand history and knowledge.The tendency for the users to go
towards a more fixed solution when they grow up leads to the following insight: being in the young adult segment
leaves more space for a solution that can evolve further on and follow the user in its journey.

©)
A market research segmented in user groups depending on their age allowed to identify Q £
what are the consumptions behaviors of each group. It clearly shows that the older they &
get the more money they spend in audio products while seeking for stereo products. It also
helps to identify the competitors and gives insights on the competitors and the successful
products on the market.

This tool is a way to have a better overview on the market while excluding some areas to
go in, it is a way to narrow down the research. Thanks to it two successful competitors (KEF
and Sonos) are identified by the difference they create from other products. “The market
research lead to a question: What made them successful ?” This will be researched on in the
following section.

- The new functionalities of the product should be tied to a story.

- Use the brand history and the brand knowledge to ensure a good quality product to the user.
- A solution for the product to evolve with the user.

- Target young adults

1.10/ Breakthrough of some audio brands/Jawbone, Sonos, KEF

The objective is to analyze the breakthrough of different successful products on the speaker market to possibly iden-
tify some patterns revealing different aspects that can be respected for a new Dynaudio product. Different theories
can be used to get information about the products. Make an analysis in depth is complicated due to the available
informations, realizing a deep analysis about the reasoning behind the design with non verified informations from the
designers could lead to a high level of abstraction and non accurate results. To have better results and avoid mislea-
ding information the 4P’s model can be used to clarify the position of the competitors and of Dynaudio on the market.

4 products will be analyzed. 3 successful products from competitors (Jawbone, KEF, Sonos) and 1 unsuccessful product
from Dynaudio. Their position according to each aspect (paradigm, Product, Position and Process) will be compared
to see if there are some common elements or differences between the products. (Appendix 9)

illu . 24 - Jawbone Jambox illu . 25 - Sonos play 1,3,5, Gen 1 illu . 26 - KEF LSX Il illu . 27 - Dynaudio Music 1
The jambox had a suc- Sonos is today the The LSX Il allowed this The Music had for ob-
cessful  breakthrough leader on the multi- historical brand to touch jective to touch a larger
thnaks to high level of room systems, before young adults and intro- audience and introduce
customization and un- launching the Sonos duce them to KEF and Dynaudio on the Ii-
matched functionalities Play they were strug- higher audio quality. festyle speaker market
for its price. gling to touch a large but it wasn't successful

audience. and is now disconti-
nued.
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After desktop research about the different products they are placed on a 4P model (Tid & Bessant, 2013) where they
can be compared with each other’s. (Appendix 9)

@®- Jawbone Jambox
Sonos Gen 1
KEF LSX 1l

@®- Dynaudio Music 1 illu . 28 - 4P’s Model

The main difference observed that could give insights on what made the success of the Jambox, Play and LSX facing
the Music 1 could be the position the brand decided to take regarding the process and the product.

For the Jambox, Play and LSX we can see that the products are rather incremental on the innovations regarding the
process. The brand knowledge previously acquired is used to develop a new solution that will ask for least investment
or changes in the making of a new product. On another hand the Dynaudio Music 1 was completely new for Dynaudio
and resulted in a radical innovation regarding the process.

The Jambox, Play and LSX have a tendency to be more radical on the product. This allowed these brands to be some
of the first movers on the market and bring something new. On the opposite, Dynaudio is incremental with music 1
and therefore couldn’t create a difference in regard to the competitors.

Regarding the paradigm it is different in all of these brands, KEF was rather in between/incremental but it didn’t fail
them to meet success, they could use the code of classic stereo speakers and by few changes touch a younger and
larger audience.

In this position most of these brands tried something new compared to their portfolio and this can't really explain why
one product would have more success than another one.
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1.11/ Product evolution and trends

Being only a trendy product can be risky because the user might get tired of it and not use it anymore. This can be sup-
ported by the user research (Appendix 10) and works specially for young adults. They might buy products on a whim
but still want products they can have for a long time, if once bought it doesn’t fit their needs or the environment they
will get rid of it. In the interview with Emil (Appendix 11) it is seen that he bought a speaker but because he doesn’t
really have the needs, he is now selling it.

According to “Research Trend, 2023":

“On the other hand, following a trend can also expose you to uncertainty, volatility, and competition, and make you
lose your identity and differentiation. Similarly, ignoring a trend can help you preserve your authenticity, uniqueness,
and stability, and focus on your core competencies and strengths. But ignoring a trend can also make you miss out on
new opportunities, markets, and customers, and become outdated and irrelevant”

To avoid being only trendy , different strategies are adopted by brands. The case of Bang & Olufsen with the B&O
Level and of Sonos are studied.

Bang & Olufsen Level

The Level is sold as a product that can evolve over time in order not to become obsolete (Bang & Olufsen, 2023).

The battery is replaceable in case its lifespan is too low and the streaming module can also be changed if the updates
become too heavy for the speaker to work correctly. By going into a modular approach the costs of the components
are rising to make sure the connection will be strong enough. In the end the price of the product is really high for its
sound capacity, it should be compensated by the modularity but according to the interview with Hifi-Klubben (Appen-
dix 12) customers are quickly disappointed. This resulted in high sales at the launch but decreasing later on.

There is a gap between the customer expectations and customer perception (Hansen, 2021)

illu . 29 - Gap between customer expectations and perception

Sonos

The core of Sonos is to offer a wireless multiroom system working on wifi (Sonos, 2023). They have different kinds of
products in their portfolio but they expect the customers to buy and add products to their existing system over time.

The case of an interviewee from the Ambient 1 master thesis is taken (Mohr, Abrahamsen & Knudsen, 2020):
Michael is 40 years old and has a Sonos multi room system that he has evolved over the years. Now he has Sonos
speakers in all the rooms but because of the neutral colors and design he is getting bored of it, it is becoming “too
mainstream”. Because of that he has now started to switch for another brand Harman Kardon (Appendix 13).




1.12/Product evolution/Follow the user journey

Prolonging the lifetime of a product can be challenging as the user needs and tastes evolve over the years. With
audio products the way users interact is changing. Audiophile young adults are more “nomade” and listen to music
all around the house, they usually have a wireless speaker beside their stereo. But when growing adults have wishes
for a fixed system and their aesthetic tastes also change (Appendix 13). It is also seen in the design language of the
products when placing them on a graph with the age of the users (Appendix 8).

The product journey

_—e,—— = =

EVOLVE
Customization

Source for pictures: (Argon Audio, 2023) (Dynaudio, 2023) illu . 30 - Map for product evolution depending the age of the user

This example illustrate it, on the left it's the Argon audio Fenris A4 that fits better for young adults, with fabric can
be placed on it, simple shape and a plain color finish.On the right it's the Dynaudio focus 10 which is mostly used on
a stand and offers a high level of detail, seems more “serious”and with a wood cabinet finish.

Q
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1.13/Focus on the young adults/Interview with Daniel

In the bigger picture we can see that most of the expenses are made in the first 6 months of getting a new job. They

spent the money on equipment for home to create a better comfort and living space. Money first goes into what he
likes rather than being completely rational in its expenses.

This interview (Appendix 10) helps to better understand the consumption ways
of young adults that are done studying. Some important elements arise and
will be used for the development of a design brief.

E.g. With his girlfriend they love coffee and even though it's not a necessary product, they spent 6.299dkk on a coffee
machine.

At this age he is also developing brand loyalty, they use a Bang&Olufsen speaker because of their reputation and
design. They will buy from them again because they are convinced by it and don't want to spend hours searching for
a new product.

When buying an e-product he would rather buy a new one that can last long because he will save money in the long
run instead of replacing it too often, it also feels more sustainable.

With his girlfriend they first think about how it will fit in the house, the environment respecting the codes of New Nor-
dic Design. At this moment of their life, young adults start thinking more and more about the environment they live in
and how harmonious it should be.

1.14/Insights/User journey to prepare the 1st iteration

User shadowing is used with Daniel (Appendix 14) to see what are the different steps in the day of a user and its inte-
raction with audio sources and product in general.

In the morning the user is using a nomade B&O bluetooth speaker to play radio and is moving it around the house
while taking his coffee, going to the bathroom and dressing up. When going to work he is listening to music on the
way. When coming back from work the bluetooth speaker is used to listen to music while showering or cooking and if
he wants to relax in the living room he will turn on the sound of the TV to watch series.
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It is noticed that Daniel is listening or watching different kinds of media all around its appartment:
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illu. 31 - Movement around the appartment

1.15/1st iteration/Approaches and solutions

This first round of concepts is to throw first ideas on paper in order to clear the mind. The needs are identified for the
previous parts in the process report.

Stereo that can move
7 around

Wants product that
last/ Evolve

Diffuse sound all

Young adults
s around the house

Move around the

—
house
Easy to transport and
carry around speaker
illu . 32 - Mapping to prepare round 1 of concepts
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Stereo that can move around Evaluation the concept round 1

SPEAKER. i

The goal to reach is still vague but in term of inno-
— eVt yation the Sketch 3 is the best solution. Sketch 1
and 2 are already seen products on the market and
would not create a difference for the users. There-
fore the stereo that can move around is chosen
as a starting point but more user research and
: a more precise user journey will allow to have
e - a more precise problem statement for a better
ideation and further iteration.
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illu . 35 - Sketch 3, concept round 1
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1.16/Precise user profile/Young audiophile adults

Following the feedback from the Milestone 2 (Appendix 15) and from a meeting the 01/03 with Dynaudio designers
team (Appendix 16) a sharper profile and analysis of the user is done.

Qg

More interviews are conducted, to find a larger base of users. People selling their audio products on the “Facebook
Marketplace” are contacted. How they used their products, why selling it and what potential problems they encoun-
tered, are asked.

These people are selling their speakers because the product didn't fit in their existing environment or couldn’t adapt
to it. Young audiophile adults usually tend to possess one bluetooth speaker and a stereo set of speakers or a sound-
bar. The first buy is generally the bluetooth speaker and the stereo/soundbar comes later when they have more money
to invest into it.

By looking at the reply from the survey and replies from respondents in interviews (Appendix 1, 11, 17) in general the
males like to talk more about their products and their technical characteristics, they also compare the products and
seem to have a wider knowledge on the audio products market.

Looking back at the survey (WS 06) 45,2% of the respondents possess stereo speakers (active + passive) and can be
considered as audio enthusiasts. 22,6% declare that stereo (active+passive) is the device they use the most at home.
21,9% spent more than 7.000 Dkk on audio equipment.

22,6%

21,9%

3.500-7.000dkk 00dkk
14.500dkk
00dkk

-3.500dkk

12,5%
Headphones

16,1%
3,2%

Non nomade
bluetooth 44 Earphones

45,2% Nomad bluetooth

illu. 36 - Correlation between audiophile and retail price




1.17/Young adults environment/ New nordic design

The requirement in section 1.13 says that the product should fit a new nordic environment as this is the most common
style for Danish young adults, the user profile being more precise it is also necessary to better understand the enviro-
ment the users are evolving in. This section aims to gather more knowledge about the New Nordic Design to identify
some potential materials and aesthetic guidelines for the product.

Whatis it ?

The new nordic style started in 2005 and is following the heritage of classic Scandinavian style. Its values are relating
to:"nature and climate, social models of welfare and equality, and pure, minimalist forms” (Skou & Munch, 2016).
According to Gundtoft, 2015 it attracts by the simplivity of the design, the attention to detail and the high quality of
materials. Another essential element of this style is the story the products are telling, it should be more than just a
product.

Across the interviews with the users and more specifically with Daniel (Appendix 10), the young adults can recognize
themselves in the New Nordic Design, this style is common among them in Denmark (Appendix 18). The society is
evolving towards more sustainable consumption ways and building an harmonious environment to live in. The colors,
materials and aesthetic are supposed to translate these values into a product. The first criterion for Daniel when he
buys an object is to know if it will pollute or not the environment at home. The interior is though for everything to fit
together in harmony. By using natural materials, a simple design language and a high focus on the details the products
are not just following trends and don't get outdated.

Examples/Inspiration

Classic elements such as the “PH-5" lamp by Poul Henningsen are combined with natural wood furniture and sober
fabrics. To break up the simple colors, raw metal elements are often added as well as some colorful details.

To verify it a computer research is made on facebook marketplace to see interiors in Danish young adults (Appendix
18) and on specialized magazines to have a bigger databank of images for inspiration.

7k ? ,-".

S (1111 \ l

AU = o, d ~ it U e ¥
| ” ‘777» '2 Q—

s § o o

illu. 38 - New Nordic interiors from specialized magazines

From this section different materials such as wood, metal and soft grey fabric are identified to
fit in this environment. Identifying the timeless elements of New Nordic Design will favorize a
design that last. The importance of the story telling is also identified and should be included
in the new product.
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1.18/Levels of circular economy and e-product waste

Goals for a sustainable e-products consumption

Being influenced by the New Nordic Design promoting the respect of the environment and climate, young adults are
changing their consumption ways, they tend to buy products with a longer lifespan that they can keep. For electronic
products (e-products) these aspects can be hard to respect because of the difficulty in recycling the components. To
limit the consumption of e-products users prefer to buy new ones and select good quality making sure it will last as
long as possible (Appendix 10).

The number 12 out of the 17 goals for sustainable development set by the United Nations is to “ensure sustainable
consumption and production patterns” (United Nations, 2022), it is specified that the vast majority of the world’s
electronics is not being safely managed. In 2019 the EU made the “Waste from Electrical and Electronic Equipment
(WEEE)" directive. One of them being to improve sustainable production and consumption. (European Commission,
2022)

Beside that, in March 2020, the European Commission presented a new circular economy action plan that has, as one
of its priorities, the reduction of electronic and electrical waste. The proposal specifically outlines immediate goals like
creating the right to repair and improving reusability in general, the introduction of a common charger (USB-Type C)
and establishing a rewards system to encourage recycling electronics. (European Parliament, 2020)

Respecting a fully circular economy for e-waste can be difficult because of the high number of
different components in these products. To limit the wastes, circular economy and goals for a
sustainable future can be respected on a lower level by increasing the lifespan of the products.

The position of Dynaudio (Appendix 2)

According to Dynaudio, sustainable consumption is already respected to some extent. The goal with their products
is to design to last, it shouldn’t be outdated and the user must use it for a long time. If the user desires to change
products it will usually sell it as a second hand product and the product life will continue.

With passive audio it is more complicated to include recycled products because it wouldn’t match the user expecta-
tions but with active products and mostly in a “lifestyle” range it can be interesting. Young adults are another genera-
tion with different views on the product and it can fit their needs.

A challenging problem to face is the streaming module. It's an electrical board that enhances the user experience
with a faster and simpler connection. The danger is that streaming services can be outdated. B&O tried to answer this
problem (Section 1.11) but according to one of the acoustic engineers at Dynaudio this solution comprises a lot of
sound and the motherboard must be replaced when further on replacing the streaming module, it is a really expensive
solution in the end. To face that their solution is to partner with one the leading and most stable companies in this
domain to make sure the latest component they buy will last for many years. The software developers also understood
it and their vision is changing, the solutions don’t quickly become obsolete and past versions can work with the newer
ones. E.g. if the user has a streaming module working under “Airplay 1” in its speaker but the phone as “Airplay 2" it
will still work. (Appendix 19)

To follow the regulation from the EU the speaker must include a USB-Type C charger. The
design language should respect the codes of New Nordic Design to fit the user environment
and needs. Combined with long lasting components and materials the product will not get
outdated. It should also respect the principles of Circular economy on a lower level.
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1.19/Problem identification/Map the user journey

To understand how the different devices used data is collected from the Ambient 1 project (Mohr, Abrahamsen &
Knudsen, 2020). These interviews have for objective to determine what devices are used in what room. 7 young
adults between 24 and 26 years old are interviewed.

The number of respondent using a sound output in what room is then noted in the following board:

Sound output Bedroom Bathroom Kitchen Living room
PC/tablet/smartphone 4 2
Nomade bluetooth speaker 1 2 3
Stationary bluetooth speaker 2
Hifi 1 4
v 4

illu . 39 - Results from Ambient 1 thesis interview

From these results and all the detailed interviews (Appendix 10, 11, 14) a plan of the apartment with the devices and

the interaction between the rooms is realized:
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illu . 40 - Room interaction of young adults

In the bedroom the most used device is the phone/tablet/pc there is not a need for an audio product but in the living
room, the bathroom and the kitchen people use an audio device. Audiophiles have a bluetooth speaker they use in
the bathroom and the kitchen plus an additional stereo in the living room. When using the bluetooth speaker the
user walks around the kitchen and the bathroom but when going in the living room it changes devices for the stereo.

(Appendix 10, 11, 14).

This section shows that the young audiophile adults have different needs regarding audio
devices in function of the room they are in. The new product should allow them to fulfill the
needs in the different rooms. In the living room the user want to enjoy a good sound qual-
ity. In the bathroom and in the kitchen the audio is more used in the background while

doing another activity.

The product will be used in the kitchen and the bathroom where it can be subjected to water

splash. It should respect and IP54 standard

to resist to this environment.
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From the data gathered and user shadowing a user journey mapping is made. 3 problems are identified. It is then
asked to a potential user named Martin to show how to resolve these 3 problems with its current equipment.

Some user needs are then found, to do so the following method is applied:

- The first part consists in clarifying the insights depending on this problem from previous user research.
- Afterwards the user will show to the designer how to solve the problem to establish a scenario.
- Finally some needs will be identified from this scenario.

The identified needs will be used later on in the process to establish a precise classification allowing the de-
signer to follow a red line in the concept development.
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illu . 41 - User journey mapping




When the user wakes up in the morning he wants to play the radio on its speaker but if the speaker is out of battery
he will usually play it directly on its phone or use is earpods.

illu . 42 - Scenario charging the speaker
Before he can play music on it again it requires to wait 20min for it to charge. If he is in a hurry he won't even take
the time to plug the speaker and charge for later in the evening. He would rather do it when coming back home
from work. If the battery level drops there is an audio signal indicating it, this is important if the user is in another
room or doesn't look at the speaker.

- An audiovisual signal indicating the battery level
- The speaker works as soon as it's plugged in
- Remind the user to charge the speaker

When the user is switching between his two devices (homade bluetooth and stereo) he can experience some in-
terferences. It can happen when going from the nomade speaker to the stereo and from the stereo to the nomade
speaker.

illu . 43 - Scenario nterferances with bluetooth
It is observed that when the stereo is off and the user wants to play music on the bluetooth speaker he will turn
on the bluetooth speaker and press play on his phone. Even if the stereo is off, when pressing play it starts auto-
matically because the stereo is recognized as a primary speaker by its phone. To be able to play on the bluetooth
speaker the user will unplug the stereo to make sure it doesn’t interfere. When playing again on the stereo the
user will have to go plug it.

- The stereo shouldn’t always activate as a primary device when a bluetooth signal is detected.

In some cases the user is not able to use the remote control for its stereo speakers. This can be because it's far
away and the user don’t want to search for it or because the remote control is lost. In both of these cases the user
needs to use the direct controls on the speaker.

.44 - ScenarioControls on the speaker

The user is struggling to reach the controls as they are located on the back panel. The controls are also not intui-
tive for the user, the same button is controling the sound, the power and the sources.

- A solution for controlling the device from a smartphone
- Easy access to the direct control on the speaker
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1.20/Phase 1 sum-up

User centered approach

Along the process a user centered approach is followed, in the framing phase the three first stages in this method
are used (empathize, define, ideate) to identify some user needs that can be reframed into a problem. From the next
phase the following stages (prototype, test) are used to get more concrete results for the development of the solution.

— — — — — — — — —

(Empathize—’ Define — Ideate +’ Prototype —  Test

—_— e— e— e— e— e— e— — —

Empathize: This englobes the background research, the user survey, the market analysis and the journey mapping.
Thanks to these methods several user needs are identified.

Define: Once identified the interpreted user needs are classified in 3 distinct groups of requirements to have a better
overview on them and be able to prioritize them:

- "The overall requirements for the product” are the main requirements the product should respect, these
needs are tied with the framing, they give a direction to take for the product development.

- “The user interaction with the product” is directly related with the next steps to act on in the process. They
give a precise direction and problems the product should respect with interfaces and characteristics.

- "The evolution of the product” also gives precise problems the product should solve. But for a more linear
development of the concept they will be considered later on in the process. They are quite precise but don't give a
solution space for the concept itself.

Ideate: In this first phase it is quickly identified that young adults are moving a lot around their apartment giving an
insight for the 1st iteration (Section 1.15). It allowed to throw first thoughts on paper and the idea of developing a
stereo that can move around arose.

From the framing phase several user needs are identified, they are non-measurable state-
ments that the product should fulfill to satisfy the user. Along the process the user needs be-
come requirements that can be measured. The line between those two can be thin as they are
relying on each other. To avoid confusion in the process, they are all stated as requirements
in the phase sum-up. By reducing the number of sections in the classification, it's easier to
group them together and define a path to follow.

Connect the elements

Trying to solve a wicked problem results in a lot of information shattered all over. The framing phase of the project
gave a lot of elements and applying methods helps to connect the dots. Having a precise classification of the requi-
rements gives a direction to follow when entering in the following phase, the concept development. Developing a
new solution for an audio product is difficult by the amount of solutions already available on the market. The path to
the solution is found by understanding how the young audiophile adults interact with sound in a home environment.
By applying methods such as a detailed user journey mapping, a concrete problem to solve for the concept is found.
Leading to a concrete solution that can be further iterated on.

The problem

Young audiophile adults are constantly moving around
their apartment while streaming different kinds of
media. The users generally possess a bluetooth spea-
ker and a stereo set of speakers. By having all these
different devices, some interference is caused and re-
sults in a bad user interaction when switching from
one device to the other.

Statement of intent

How is it possible to develop a new audio product
that aims to improve the young adult’s experience at
home, while offering more fluidity and avoiding inter-
ferences when switching from one media to another
and from one room to another?

|
Solution

A set of stereo speakers that can also be used as a portative speaker. The user can grab one of the 2 speaker units
and move it around its apartment. By doing that the workflow between the stereo and the portative speaker can
be enhanced and avoid interferences.
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User needs classification

Requirements Section

Avoid interferences between the different devices 1.19
The product should target young audiophile adults 1.13
Enjoy a good sound quality in the living room 1.19
Play music in the background in the kitchen/bathroom 1.19
Radical innovation on the product 1.10
Incremental innovation on the process 1.10
The maximum retail price for the product is 7000 dkk 1.16
The product should give the user the possibility to evolve 1.1
Respect the principles of circular economy on a lower level 1.18
The new functionalities of the product should be tied to a story 1.9,1.19
Use the brand history and the brand knowledge to ensure a good quality product to the user 1.9
The product should respect an IP54 standard 1.19

Easy access to the direct control on the speaker 1.19
A solution for controlling the device from a smartphone 1.19
The product should include an USB Type-C charger 1.18

The new audio product must take into account the use for movies/series besides being listening to  1.17
music, it should expand the sound from the TV

The stereo shouldn’t always activate as a primary device when a bluetooth signal is detected 1.19
The speaker works as soon as it's plugged in 1.19
An audiovisual signal indicating the battery level 1.19
Remind the user to charge the speaker 1.19
The product should include long lasting components and materials 1.18

The product should respect the codes of new nordic design with materials (wood, metal, soft grey  1.13, 1.19
fabric) and story telling.

A front grill that can be removed 1.12
The possibility of adding a stand 1.12
Be able to connect the product with another Dynaudio product for a multiroom system 1.12
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PHASE 2

/Conceptualize

This phase details the development of the
concept according to the users needs pre-
viously set. Through several iterations the
concept is refined until the development of a
final proposal.

illu . 45 - Models phase 2
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List of methods

Iterative process

Along this phase an iter-
ative process is applied.
For each new iteration
more knowledge is gained
about the user, leading
to new insights and new
iterations. The process is
repeated until the final it-
eration. It aims to develop
a solution within a user
centered approach.

Prototypes

|

Prototypes are turning the
sketches into 3D model.
It helps to better apreci-
ate the dimensions and
have something physical
to work on. These models
can be presented to users
to open a discussion.

Brainstorming

After each test some new
requirements are found,
by reflecting on the tests
and mapping the results
some new ideas are gen-
erated for further itera-
tions.

Tests

[ ]
“ua

Acting out on the model
put the prototypes in a
real life scenario where
new needs and require-
ments can be identified.
The information gathered
is then used for further
iterations.

illu . 46 - List of methods pictogram phase 2

Sketching

Sketching help to throw
the ideas on paper. It is a
way to refine the solutions,
by visualizing the concept
some can be selected to
be further developped
into prototypes.

CAD

The model can be visual-
ized in 3D giving a better
appreciation of the pro-
portions and the interac-
tions between the compo-
nents. It also helps in the
detailing of the concept.
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2.1/Initiation concept development

The next phase will detail the development of the concept starting from the problem statement to a final solution.
The user interaction with the product group gives concrete requirements that the product should respect. Along
the iterations this group of requirements will be developed and reorganized according to the findings and different

interfaces or elements of the product.

Main problem from “overall

requirements for the product” Selected group of requirements
Avoid interferences The user inter-
between the different action with the
devices product
|
- — —

!

Path to the final
proposal

2.2/2nd iteration/ldeation

With a clear view on the needs and a more concrete problem, the problem is taken and a brainstorming session is

realized to prepare the second iteration.

| Stereo speakers |<—>| Bluetooth speaker|
( J

| |

| Multiple devices | ‘ 1 device with sub devices ‘

| |

! , |
|T| [& ] IJCI\AC\ LA
Young adults can't afford to buy a If sold as one product the user will
multiroom system right away have the feeling of getting more at
once
Problem not resolved

Chosen direction

illu . 47 - Mapping 2nd iteration I




Requirements

Thanks to the mapping 2 precise requiremens are found. The product should be made as one product with sub de-
vices and it has to be able to play in stereo. When going back to the list of requirements (1.20) in the overall require-
ments for the product it is seen that the users have different ways of listening to the music according to the room they
are in. Therefore the product should give the opportunity to the user to enjoy high quality sound in the living room
and listen to music in the background in the kitchen/bathroom. All those requirements are used to start sketching the
2nd iteration.

illu . 48 - 1st iteration

Ideation

illu . 49 - Concept round 2/Concept 1 illu . 50 - Concept round 2/Concept 2 illu. 51 - Concept round 2/Concept 3

While sketching the idea of using a triangular shape arose. In section 1.5 it is seen that for optimal sound the speaker
should be placed with an angle of 30°, the triangular shape can help the user to instinctively place it the right way.

| 30 illu . 52 - 30° angle
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2.3/2nd iteration/User test and evaluation

To better evaluate these concepts, cardboard prototypes are realized and are tested on 2 potential users. For a bet-
ter understanding and more accurate results the concepts are put in a real life scenario (Appendix 20). It is aked for
the user to try the 3 concepts and give feedback with pros and cons.

Concept 1

illu. 53 - Concept 1 scenario

. Speaker Unit A

. Speaker Unit B

Pros Cons
- Once its plugged there is nothing to touch - Doesn't place it with the right angle
- Feeling from the magnet is nice - Flip the speaker around before finding the right position
- Involve few actions - The wall on the docking station is too high
- Doesn't place it systematically back on the docking sta-
tion
- Docking station takes a lot of space, it could be opti-
mized

- Can't play in stereo when charging.

illu . 54 - Concept 2 scenario

Concept 2

Pros Cons

- Magnet is satisfying - Doesn't place it in the right position
- Complicated with the way you plug them, it's hard to
differentiate
- Would be useful to have some visual information on
where you grab it
- Need some shapes/visual informations for the buttons
and interfaces
- Can't play stereo when charging

Concept 3

illu . 55 - Concept 3 scenario

Pros Cons
Easier concept to interact with - Docking station walls are too high; it comes with the
Can work independently speaker when taking it out.
Can be used all around house - Not really convenient to grab the speaker this way, the
Can charge and play stereo at the same time user doesn’t know where to grab it.
The user places the speaker back on the docking sta- - The user is turning the speaker around to find the right
tion after use position to place it back
- There is a risk of it falling when the speaker is carried
around
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Direction

By giving pros and cons for each concept the user validates or not the working principle of each solution. It allowed
to chose the concept 3 as the most relevant, by having a docking station for each speaker it is possible to use them
independently and ensure that they will always have battery when used in stereo. It is also the concept with the easi-
er interaction for the user because of the few steps involved in the use phase.

2 independant speaker units .

—\/—

2 independant docking stations illu . 56 - Direction chosen - main working principle

2.4/Reorganization of the Requirements

With a more concrete concept the requirements can be reorganized to have a red line to follow for the next iterations.
The category of requirements regarding the user interaction with the product is the main one used in the concept
development phase to ensure a user centered approach. This group of requirement is now divided in 2 categories.
The interaction between the user and the speaker unit and the interaction between the speaker unit and the
docking station. New iterations will be made independently in each category and the results will be merged later on
for the final solution.

}

Evolution of the
product

For phase 3

illu . 57 - Reorganize the requirements E
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2.5/Interaction between the user and the speaker unit/Handle

It is decided to first research the interaction between the user and the speaker unit to determine the shape and the
main dimensions of the speaker before starting to iterate on the docking station. In the previous sections it is found
that the speaker should have a visual/tactile indication on where to grab the speaker. 4 different concepts are devel-
oped and cardboard prototypes testing different working principles for the handle are realized to be tested on 2 users
(Appendix 21).

Concept 3

Concept 2

Concept 1 Concept 4

Both users don't like the
sizing and the position
of the handle. The users
are afraid to drop it, one
of the users is clench-
ing the fingers too much
and doesn't feel good
grabbing it. The direc-
tion of the handle is also
a bit weird for both users
when they are walking
with the speaker next to
their bodies. When taking
the speaker the users are
twisting their wrist to align
the speaker with their
bodies.

This concept feels easier
to grab, the handle also
feels safer to carry around
without dropping it. The
direction of the handle
avoids the user twisting its
wrist when grabbing the
speaker.

Orientation of the handle

Both users gave feedback on the direc-
tion of the handle. Having it perpendicular
or parallel to the body when carrying the
speaker acts on the comfort while moving
around. Both of them thinks that having
the handle perpendicular to the body when
moving around is better for handling the

speaker.

As in concept 1 the di-
rection is a disadvantage
to the users. There is also
less space to fit the fin-
gers and doesn't feels re-
ally natural to grab. When
placing it back the user is
a bit confused in the direc-
tion it should be placed in
and has to think when do-
ing it.

illu . 62 - Handle perpendicular to the body

The users like this solu-
tion, the hand can go
completely around mak-
ing it easy to grab and
safe. Having the top a bit
narrow is also nice when
it's placed along the body.
Both users think that it is
a bit too big and that the
size could be reduced.
As for the other concept,
having the handle in this
direction is a bit weird
when grabbing the speak-
er.

illu . 63 - Handle parallel to the body




2.6/Interaction between the user and the speaker unit/Interfaces

For the next phase the needs from the past section and the needs from section 1.19 are used to conceptualize on
the control of the speaker. The speakers giving the possibility for the user to be used as a nomad speaker should
include some direct controls. Indeed the user should have the possibility to influence on basic controls on the speak-
er, it is seen with the Dynaudio engineer that interfaces for the power, the volume and a source button (wifi and
bluetooth) should be included. 3 concepts are made and cardboard prototypes are realized to be tested on 2 users
(Appendix 22).

The handle should
be symmetrical

The direction of the
handle should be
perpendicular to the
body of the user

The user should
have its hand going
all around the han-
dle for safer hand-

Easy access to the
direct controls on
the speaker

ling

Concept 1

ncept 1

Both users are easily identify-
ing the function of each button.
Having the power button and
the source button placed on the
handle is a bit odd as the user
won'’t touch them while carrying
the speaker. The capacitive touch
is difficult to integrate as the user
will most likely touch it without
paying attention to it. Regarding
the handle it doesn't feel well
integrated to the shape but it's
comfortable to grab.

Concept 2

! 65 - Concept 2
With the controls on the front,
the access is easy and it's really
intuitive. because of the round
shape of the speaker it's tilting a
bit when pressing a button and
results in a bad user experience.
The volume buttons are pretty
classic but it's easier for the user
to understand how it works. Hav-
ing from left to right the power,
the "-", the "+" and the source
button is really nice as it follows
the different steps to start and
set-up the speaker. The handle is
really nice to grab and both users
think that it's better integrated
into the shape.

Concept 3

ncept 3

The overall shape and aesthetic
is not appealing to the user. For
both users it takes more time to
figure out what is the function of
each button and the way they are
placed results in the user interfer-
ing with the buttons and a possi-
ble unwanted action. The handle
is really comfortable but it should
be more hidden, it looks a bit odd
when it's also meant to be used
as a stereo speaker.

- The buttons should be placed on the edge and on the top of the speaker when facing the

user.

- Some classic push buttons should be used to reduce the risk of unwanted interaction.
- The “-" and “+" buttons should be placed respectively on the left and on the right of one

another.
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2.7/Interaction between the speaker and the docking station

The objective of this activity is to make a first iteration on the docking station. It tests the shape and placement of
the docking station as well as the feeling with the magnets. Different magnet strengths are tested. Few needs are
identified for the docking station and this first iteration allows to “throw” some first ideas. By getting some user
feedback new needs will be unveiled for more iterations. (Appendix 23)

To ideate previously identified requirements from the section 2.3 are used:

Low depth on the docking Magnets to guide the user The docking station shouldn’t
station when placing the speaker move when taken in/out

X

Not knowing the power required
for the magnet and the weight
of the docking station this need

should be tested further on

Concept 1

ConceytZ

illu. 67 - Concept 1 illu. 68 - Concept 2 A, illu. 69 - Concept3 s illu. 70 - Concept 4

This test helped to understand better the interaction with the docking station. It is clear that positioning the
speaker from the top is not the best direction to take because the user doesn’t see where to place the speaker.
Having the docking station at the back allows the user to place it instinctively. Clashes between two concepts
can be observed, indeed the user wants to have a docking station as discreet as possible but also likes the idea
of the stand. The user said: “When raised higher, it gives a sense of permanence, like it's meant to be there”. It
is observed that young adults are moving around and it's when becoming adults that they seek for a permanent
solution. It confirms the need from section 1.12 that the possibility to add a stand in the future should be con-
sidered.

Some insights on the magnets are found, the magnet should be strong enough to guide the speaker in the dock-
ing station but should still be possible to remove the speaker without using the other hand to block the docking
station.

- The docking station should be placed at the back of the speaker to avoid having anything
in the way when the user places it back.

- The magnet should be strong enough to allow the user placing the speaker back without
searching for the direction.

- The docking station should be discreet.

- The docking station should stay in position when removing the speaker.
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2.8/3rd iteration/Merge results

The last findings about the interaction be-
tween the user and the speaker unit are
now merged with the ones between the
speaker and the docking station resulting
in a 3rd iteration of the concept. A 1:1
mock up with the placement of all the in-
terfaces and the right working principles
from the last iterations (Section 2.5, 2.6,
2.7) will be presented to a potential user
to validate them and give new insights
for further iterations (Appendix 24). The
dimensions are taken from previous it-
erations and from the dimensions of a
Dynaudio Music 1 (Appendix 26). The
weight from the Dynaudio music 1 is
also used for this model, along the pro-
cess it is discussed with Dynaudio that
it can be used as reference product.

Buttons
placement

Magnets feeling on
the docking station

Handle position

Buttons
dimensions

The handle
dimensions

Partially achieved

Placement of the
docking station




2.9/Test on the docking station

It is then necessary to counter the force of the magnets. Several solutions are considered. Some suction pads, sticking
stripes or a counterweight placed in the docking station. The first two possibilities could result in leaving some trace
on the user’s furniture therefore the counterweight is kept and different solutions are tested for its position. Some
metal plates are bought and placed in a cardboard prototype, the model from section 2.8 is used. (Appendix 25)

Concept 1 Concept 2 Concept 3 Concept 4

2.10/The buttons/Sources (wifi and bluetooth)




The solution for this button is taken
from the Dynaudio Music 1, it will facili-
tate the research and make it consistent
with other Dynaudio products that use a
wireless signal.

The wifi is used when setting up the
speaker and to connect it to the Dy-
naudio application, once the speaker is
set there is no need to connect it again
unless the wifi crashes. The current solu-
tion on the Dynaudio Music is analyzed:

illu. 76 - Sources off ‘ illu . 77 - Bluetooth illu . 78 - Bluetooth+wifi

The user
presses again 2
The user seconds on the
The user turn presses 2 source button,
the speaker seconds on both lights are
on, no sources the “source” blinking (wifi
light are blink- button, and + bluetooth),
ing bluetooth light the speaker
start blinking is ready to be
connected to
the app

The main working principle is kept for the solution, some different concepts will be tested on
the visual signal in order to be better integrated to the overall solution for the design of the
buttons. Several requirements regarding the source button can be identified:

- When the speaker is turned on for the first time no wireless source (wifi or bluetooth)

is activated.
- The user needs to press 2 seconds on the “source” button to switch sources.

2.11/The buttons/Pairing button

The feedback from the user on the 3rd iteration gave a new insight on the use of a pairing button. The button is meant
to be used when the user will take the speaker out of the docking station and have its hand already placed on the
handle. For easier access to this button it is decided to place it at the end of the handle near the position of the thumb.
The buttons are placed as follow on the speaker (Appendix 24):

Paii’ing

o

illu. 79 - Hand position on the handle

[o—+40\
| I
Power Volume Source

illu . 80 - Position of the buttons
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Scenario for the pairing button

e @

The user grab one of the
Both speakers are two speaker, the other
playing in stereo. speaker stops playing. “Iso-

lating mode activated”

(((.

illu. 81 - Pairing button scenario

the user press on the
pairing button and the
other speaker starts play-
ing again. “Paring mode
activated”

2.12/Integration of the buttons

Several requirements and insights are identified across user tests. Realizing different concepts for each button would
be too time consuming and could result in different concepts that are not coherent with each other. Therefore 3
concepts grouping all the last findings are made. The interfaces will be printed on paper for a better visualization on
the dimensions and their placement. Some quick CAD models are also made to visualize how the interfaces can be
integrated. (Appendix 27, 28)

&
illu . 82 - Test on the integration of the buttons

4 N

SELECTED CONCEPT

\ /

illu . 83 - Concept 1 - Integration illu . 84 - Concept 2 - Integration illu. 85 - Concept 3 - Integration
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2.13/Connect the speakers/Dynaudio application

Besides the physical interfaces the research showed that a solution to control the speaker from a smartphone should
be developed. Dynaudio already has some active speakers on the market using a smartphone application.

The application is used to set the speakers on the user’s
wifi network, from the phone the user will also be able
to determine which speaker is the left one and which
is the right one. Once everything is set the user can
navigate through the application to control different
settings on its speaker, stream music or play the radio.
The new product can be connected to this app and no
changes are required. (Appendix 29)

In the framing phase it is found that the speaker should
offer a possibility for an evolution. An angle could be to
develop a range of products that can be used in multi-
room. The Dynaudio application already offers the pos-
sibility to the user to connect all their Dynaudio prod-
ucts in multiroom.

14:34

Home

Pair 1

-

Music stereo pair

°Q

1:01

-l -

< DynaudioMusic12662BF
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1l Internet radio

DRP5

88 - Modes

illu . 86 - Stereo pair illu . 87 - Play radio illu .
Signal transmission
A proposition is made and has been dis- =TT T T T -~ _
cussed with Dynaudio’s acoustic engineer - T oA
(WS40) regarding the transmission of the Speaker A Speaker B

signal between the two speakers.

For a wireless signal the principle is the
same as it is today with their active prod-
ucts, once sent on wifi the signal is trans-
mitted to both speakers at the same time.

If it's a digital signal sent from an external
device, the signal is received in the dock-
ing station via the input ports and can be
transmitted to the speakers wirelessly.

A
I

Docking B

Docking A

Wireless Wireless

— illu . 89 - Signal transmission

E.g. A TV is plugged in docking station A, the signal is wirelessly trans-
mitted to the speaker unit A, the speaker unit A send a wireless signal to
the speaker unit B.
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2.14/4th iteration/Merge results

A drawing merging the last findings is realized. The overall shape is made a little bit more “boxy”. In the worksheet
61 some first renders are made but they looks too playful and the combination of materials with the wood and the

aluminum doesn’t work out really well. Therefore to match better the aesthetic of the new nordic design the shape
is refined.

The findings from the last tests are merged into a solution for a 4th iteration on the model. The overall aesthetic is
changing to better integrate all the buttons and from the design thoughts. The docking station is now included in
the CAD model. While making the 3D several questions arose regarding the docking station, the buttons and the

front grill.

2.15/Surface finish for the buttons

A new iteration on the buttons should be done to ensure that several requirements are respected. The purpose of
this iteration is to try different finishes for the surface. 3 prototypes are made and will be tested to determine which
solution meets these requirements the best. (Appendix 30)
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To be discreet but still intuitive a diameter of 12mm is tried as in the previous test on the buttons the user felt that
10mm was too small and 15mm too big. On concept 1 it is easy to feel where the button is placed, the feeling is
not really smooth as we can feel the edge. On concept 2 it is really difficult to identify where the button is. We can
feel a little bit but it is necessary to search for it while looking at it. For concept 3 it is easy to feel the position of
the button, the curved button englobes the finger and makes it smoother than on the first concept.

After testing, the concept 3 is a good mix between aesthetic and a practical solution, it is also more pleasing to
touch than the other concepts. Therefore this concept is chosen.

Some requirements are set:

- The buttons should be curved
- The diameter of the button should be 12mm

2.16/Iteration on the docking station

In section 2.14 the actual findings for the docking station are not satisfying
and it is decided to make a new iteration. Another proposition is made. The
current solution and the new one are 3D printed to work with a physical mock
up. The docking station is an important element of the concept and working
on a mock up with the right dimensions makes it easier to understand the
design concept and quickly identify the possible flaws. (Appendix 31)

Having a mock-up will allow to test the magnets and the counterweight in a
real life scenario allowing to validate the corresponding working principles. illu. 94 - lteration docking's

-Concept 1 test on docking station

In both solutions the counterweights work really well and the docking station is not moving when taking the
speaker in and out. The concept 1 makes it difficult to place the speaker back, it is not really intuitive and
aesthetically pleasing therefore it is abandoned and the concept 2 is kept and will be implemented in a new
iteration of the speaker. For both concepts it is also observed that there is tendency for the docking station and
the speaker to “slide” on the table top, it was tested on wood with lacquer and could annoy the user therefore
some rubber could be added to avoid this.

Identified requirements:

- The docking station should go around the back of the speaker.
- Some rubber pads should be added to the docking station and the speaker.
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2.17/Magnets pulling force

The previous test allowed validating a new shape for the docking station and showed that the solution with magnets
and a counter weight can work, but no precise user requirements are currently set on the pulling force of the magnets.
First, some background research on the different types of magnets is made to determine in which material it should
be, further on some tests and calculations on the pulling force of the magnets can be realized.

The different types of magnets

Magnets can be made with different materials resulting in various pulling forces, the operating temperature can also
have an influence on the efficiency of the magnet. On the market different types of magnets are commonly found.
(Magnet Expert, 2023) (Appendix 32)

- The neodymium magnets which are the strongest magnets available on the market. They have a maximum operat-
ing temperature of 80°C.

- The alnico magnets are less strong than neodymium magnets but also commonly used and can operate until
500°C.

- Ferrite magnets are the most common ones, they are cheap and have a high resistance to corrosion but a really low
pulling force. They can operate up to 200°C.

Some Neodymium magnets and ferrite magnets are found to try how their pulling force feels. The neodymium magnet
is on the left and the ferrite one on the right. The size of the ferrite magnets is a big disadvantage, it is bigger than the
neodymium one but the pulling force is lower and would result in a bad user experience (Appendix 23).

The neodymium magnet by its size and its pulling force is a good solution to answer this need for the docking station:

Calculating the pulling force

The pulling force is calculated from “K&J magnetics - magnet calculator”. We are in the pull force case 1 with a dis-
tance of 3 mm from a steel plate.

Pull force = 0.85 Ib = 0.3%g.
2 magnets are used therefore the total pull force is: Tpf = 0.78kg.

In order to counter the pulling force of the magnet the total weight of the docking station should be a minimum of
0.78kg. To ensure that the docking station will stay in position the total weight of the docking station should be 1kg.
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2.18/Iteration on the front grill

In section 1.17 it is seen that young adults tend to seek for a new nordic environment in their home. They are buying
products that will be easily integrated in their home. Several materials are identified to fit in this environment: Natu-
ral clear wood, metal elements and soft gray fabric.

In the actual model wood is used for the cabinet, the metal finish as a frame and the fabric is the logical choice for
the front grill. It is also discussed with the designers and acoustic engineers of Dynaudio (Appendix 19) that a fabric
cover for the front grill is commonly used for bluetooth speakers. It is matching better with the needs of young
adults as they move around the house and protects the drivers to avoid unwanted interaction that could damage
them.

On the other hand when the users are getting older they will move less around the house and are generally seeking

for a permanent speaker with no front grill, this is identified in the market research (Section 1.9). According to the
Dynaudio engineer (Appendix 19) adults will in general not use the protection to have a full sound range and avoid

the damping effect of the fabric.
|||u 100 - Conc?pt1 - Front gr||| |||u 101 - Concept 2 - Front gr||| |||u 102 - Conc?pt 3 - Front grill |||u 103 - Conc?pt 4 - Front gr|||

illu. 104 - Selected concept Front gr|||
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2.19/Phase 2 sum-up

illu . 105 - User centered approach

This phase turned the problem statement into a
concrete product proposal by applying an itera-
tive process within a Design thinking frame. The
knowledge acquired from phase 1 lead to a 2nd
iteration, by prototyping and testing new insights
on the user and the product is gained allowing
to empathize, define and ideate, prototype and
test again for a 3rd iteration. Then the process is
repeated until reaching the final concept. Prototype

Final
Concept

By following a design thinking method and iterat-
ing in respect to the 5 steps (Empathize, Define,
Ideate, Prototype, Test) the path to the solution
can be constantly refined leading to a solution
based on the user experience and the context in
which the product will be used.

|deate

All the findings from this phase results in a 4th iteration that aims to facilitate the way young adults interact with
sound around their apartment, achieving a flawless experience with 2 speaker units and 2 docking stations. Al-
lowing the user to enjoy the quality of a stereo sound system with the convenience of a nomad speaker. The user
can grab one of the speaker units and use it while doing a task in their home. Along this phase several require-
ments for the product are set and frame the maturation phase where the construction and the implementation
of the components will be detailed for the proposal of the final concept. In the construction phase few changes
are made on the product to finalize the solution without affecting the requirements previously set.

illu. 106 - Final concept —

The process starts with the identification of main user needs and requirements that are turned into a
problem statement for the development of a concept. Along the iterative process the requirements be-
come more precise. The user needs represent the fundamental problems of the user to achieve with the
product. The requirements are actionable and measurable statements for the product to meet the user
needs. Along the process some needs and requirements collide and makes it difficult for the designer to
fulfill them all. Grouping them in two distinct categories (the interaction between the user and the speak-
er unit, the interaction between the speaker and the docking station) allowed to have a clear vision on all
of them and avoid getting lost in the process. After the 4th iteration most of the requirements are met
or partially met, the next phase will detail the maturation part of the product that aims to fulfill them all.
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Requirements
Interaction between the user and the speaker unit

The product should give the user the possibility to play in stereo

Both units should be able to work independently from each other’s
A pairing/isolating button to manage non physical connection between both speakers
The pairing/isolating button should keep in memory the last action of the user
Pairing button placed on the handle with a small light indicating if it's paired or isolated
Have a visual/tactile indication on where to grab the speaker
The direction of the handle should be perpendicular to the body of the user
The user should have its hand going all around the handle for safer handling

Ensure the integrity of the speaker if it falls

The buttons should be discreet enough not to trigger too much the attention but still be intuitive for
the user.

The buttons should be placed on the edge and on the top of the speaker when facing the user
Some classic push buttons should be used to reduce the risk of unwanted interaction

The “-" and “+" buttons should be placed respectively on the left and on the right of one
another

The buttons should be integrated to a frame going around the speaker and the handle

Have a white light on the power button when there is more than 20% of battery

Have a red light on the power button when there is less than 20% of battery

A voice signal indicating when the battery level is less than 20% of battery

A visual signal indicating if the connected source is bluetooth of wifi

When the speaker is turned on for the first time no wireless source (wifi or bluetooth) is activated

The user needs to press 2 seconds on the “source” button to switch sources

Small white light and a pictogram on the side of the source button indicating the source connected

The buttons should be curved
The diameter of the button should be 12mm

Interaction between the speaker unit and the docking station

The docking station should have a low depth to make it easy to place in and out
The docking station should go around the back of the speaker

The docking station should be placed at the back of the speaker to avoid having anything in
the way when the user places it back

The docking station should be discreet

The magnet should be strong enough to allow the user placing the speaker back without searching
for the direction

The magnets should be placed in the middle of the docking station

The total attraction force for the Neodymium magnets should be 0.78kg

Section

2.2

2.3
2.8
2.8
2.12
2.3
2.5
2.5
2.3

2.8

2.6
2.6
2.6

2.12
2.12
2.12
2.12

2.8
2.10
2.10
2.12
2.15
2.15

2.3
2.16
2.7

2.7
2.7

2.9
2.17

Steel plates should be added at the back of the speaker and be separated from the magnets by 3mm 2.17

The docking station should stay in position when removing the speaker
The docking station should weight Tkg minimum
A counter weight placed at the bottom of the docking station

Some rubber pads should be added to the docking station and the speaker

27,28

2.17
2.9

2.16
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PHASE 3

/Maturation

The different iterations in respect to the user
needs allowed to set some precise user requi-
rements to initiate this phase. The concept is
now taken to another level, making it ready
for an implementation on the market with de-
tailing of the interfaces and the components.




List of methods

CAD

In this phase the CAD
model is taken to another
level of detail. With a final
concept and precise infor-
mations about the com-
ponents a final 3D model
can be realized. The final
concept can then be vali-
dated and made ready for
manufacturing.

FEA

==

The Finite Element Analy-
sis is a way to ensure the
structural integrity of the
concept. To do so a final
CAD model with all the
components and the right
connections must be real-
ized. It is a way to prove
the concept.

illu . 108 - List of methods pictogram phase 3

Flow diagram

-—>’
]

This method gives an
overview on the function-
ing of the concept. It im-
plies a deep knowledge
on the product and the
interfaces. It displays the
action of the user on the
product and what they are
resulting in. The flow dia-
gram details how it works
from starting to powering
off the product.
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3.1/Components of an active speaker/Dynaudio Music 1

To better understand how an active speaker works and gain knowledge about the placement of the different parts
for the maturation, the basic principles and components are detailed in the following section.(Appendix 26)

A Dynaudio Music 1 is dismantled to identify all the components and their placement:

Amplifier and
motherboard Buttons board

Inputs

Space for
the battery Tweeter
Mid/Sub driver
Power board
‘ \le illu. 109 - Components active speaker
\

Drivers/Frequencies

Drivers are usually divided into 3 big categories. The tweeter to play the high frequencies, the Mid range for the
medium frequencies and the woofer for the low frequencies. This means the more driver for each range, the more
detailed the sound will be, because it can treat every range individually. It is also possible to find some drivers treating
a wider range of frequencies, e.g. Mid/Low drivers that will play both medium and low frequencies.

Bass Mid range High end

16 Hz 60 Hz 250 Hz 500 Hz 2 kHz 4 kHz 6 kHz 20 kHz
Source: (Smoot, 2020) illu . 110 - Sound frequencies spectrum
FR Magpnitude dB re 20uPa/2.83V (1/6 oct)
Frequency response : ;
A speaker frequency response is the range of sound frequencies it 100 5
can reproduce. The more “flat” the curve is, the more accurate the =0 il W\—M\/"\//M\A N
speaker is to reproduce the intended sound from the artist. The X o / L/
axis represents the frequency spectrum in “Hz" and the Y axis the 200 v
sound pressure in “SPL"”. Every small peak on the curve symbolizes a 750 //
“jump” in the sound pressure meaning it's not fully accurate to what Y
the artist intended. L7

20 50 100 200 500 1k 2k 5k 10k 20k
Cursor: 20.1 Hz, 56.79 dB Frequency (Hz2)
ETS-360TWWS

illu. 111 - Frequency response
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Amplifier and active crossover

In section 1.1 the convenience of active speakers compared to passive speakers is explained. As mentioned before,
the amplifier is integrated in the cabinet of the speaker. This allows the acoustic engineers to have a better control on
the components and optimize the sound as much as possible.

To enhance the performance an “active crossover” is fil-
tering the signal to separate the frequencies. It's using a

High-Pass filter to split the high frequencies in the direction Hﬁﬁss_— A:f;;irer 4’< Tweeter
of the tweeter and a Low-Pass filter for the low end fre-

quencies and send it to the Woofer. This means that each  audio Acive

driver will receive more power at the right frequencies and "t crossover

it will be possible to always exploit the maximum capacity

of the driver. (Dolan & Speakers, 2022). When the signal Low pass Power

from the input reaches the crossover it must be treated N Amplifier < ooter
and separated, in most active speakers DSP (Digital Signal

Processing) is used, it is more accurate than Analog Signal

Processing. (ECSTUFF4U for electronics engineer, 2023). Source: (Dolan & Speakers, 2022) illu . 112 - Active crossover

Wifi and bluetooth/Chips on the power board

Wireless is essential but the bluetooth is compromising the quality of the audio files. On the other hand it is possible
to use a wifi connection to play at better quality. To transmit the file over bluetooth it has to be compressed to send
the data without interferences. When wifi can transmit more files at a higher rate and doesn’t have to compress the
file. (Kelley, 2018). Because all the users are not aware of the difference between bluetooth and wifi it is necessay to
include both in the speaker.

Streaming module

The streaming module is directly connected on the motherboard. It is one of the key elements for enhancing the user
experience with active speakers. It allows the user to connect and play faster on the speaker, even when the speaker
is off it is only necessary to press play on the phone and it will start playing automatically.

The most used streaming services are Apple and Spotify. They both offer a direct connection with Airplay or Spotify
connect. Chromecast is also used more and more for audio products. It allows you to stream anything from your device
directly on the speaker. With high end audio, a connection to Tidal or Qobuz must be possible. They can stream music
at a higher quality rate.

Using the Music 1 components

A meeting with one of the acoustic engineers at Dynaudio is set to find the optimal components for the intended use.
The discussion led to the conclusion that the components of the Music 1 will be used. They match the needs for the
product. The dimensions of the components are set as requirements for the new product and will be included in the
CAD model.

The components from the Dynaudio Music 1 are used for the product

Part Amount Dimensions

Tweeter 1 @50 x 25 mm

Mid/Sub driver 1 @104 x 60 mm
Motherboard + Amplifier + inputs 1 100 x 70 x 30 mm

Power board 1 90 x 55 x 5 mm

Battery 1 70 x 45 x 45 mm

Top buttons board 1 120 x 15 x 2 mm

Side buttons board 2 55x 15 x 2 mm

In the Music 1 the inputs are on the motherboard. In the new concept the inputs are in the
docking station and can’t be in the speaker unit. A proposition for the input is made according
the Music 5 board but the dimensions should be adapted to the product by the engineers.
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3.2/Adjust the dimensions/Place the components

The dimensioning is done directly on Inventor professionals and the components from the Dynaudio Music 1 are
placed in the model. Some brackets are added to mount them and size is adjusted to fit them all. When placing the
components it is necessary to take into account their effect on the balance of the speaker when it's carried around. An

unbalenced product would result in a bad user experience.
f \

. \ Iv

150 mm 275 mm

200 mm

illu . 113 - Main dimensions of the concept - integrate the components

3.3/Detailing the docking station

All the user needs and requirements for the docking station need to be validated. All of them are taken into account
and results in changes on the final model. These changes are detailing and don't affect the concept, therefore no user
tests are done.

\

Balancing the force of the magnets [~

u.115- Counterweiqht/




Rubber pads

The rubber pads will avoid the speaker and the docking station to slide on a slippery surface. They are also used
to level up the speaker and align it with the docking station.

- - J

Steel plates illu . 116 - Rubber pads

Thanks to the steel plates the speaker magnetizes to the docking station and ensure the speaker to be well placed
on the charging port. They are placed at the back of the speaker cabinet and separated by 3mm from the magnets
with the shell, the shell being in a non magnetic material it will not interfere.

Speaker cabinet
Steel plate

Magnet

Docking station

7, illu. 117 - Steel plates

Inputs Tmm

The docking station is used to charge the speaker and for the digital inputs, during the process the following user
need is found:

“The new audio product must take into account the use for movies/series besides being listening to music, it should
expand the sound from the TV". Thanks to an interview with an acoustic engineer at Dynaudio (WS40) the required
input is set to be an HDMI port. The engineer also said that an auxiliar input for a mini jack is necessary to plug any
kind of audio devices.

In the framing phase a requirement for the product to include an USB Type-C charger is set.

illu. 118 - Inputs/




3.4/Introduce the lights

The lights on the buttons are visual cues to guide the user. Some requirements are set and implemented on the prod-

uct (Appendix 24, 27):

Pairing button placed on the handle with a
small light indicating if it's paired or isolated

When the light of the pairing buttons is on, it
means that the speaker is in pairing mode and
even if one speaker is removed from its dock-
ing station the music will play on both speakers.
When it's off the speaker is in isolating mode and
music plays only on the speaker removed from
the docking station.

Small white light and a pictogram on the side
of the source button indicating the source
connected

When the speaker is running the light will be indi-
cating what source is used to ensure the user that
it's connected to the right source.

illu . 120 - Button lights 2

3.5/Material selection

Have a red light on the power button
when there is less than 20% of battery

When the product is under 20% of battery the vi-
sual signal is doubled by a voice signal. It ensures
that even if not looking at the speaker the user
will get the information.

Have a white light on the power button
when there is more than 20% of battery

While the speaker is running this light will be on
to ensure the user that speaker is on.

First assumptions are made for the materials and discussed with a Dynaudio’s engineer (Appendix 19). The first idea
is to have a wood cabinet and an aluminum frame. The wood cabinet is abandoned because it doesn't match with
the product requirements. It would be too expensive and too heavy and for such a small volume that is carried by the
user. The aluminum frame could be difficult to manufacture and it will be difficult to have a good connection between
the different parts. The selection of the materials is done according to the needs found during the process and by
discussing the different options with the Dynaudio engineer (Appendix 19).

The product should Respect the circular
respect the codes of economy on a lower
new nordic design level

64

The product should
include long lasting
materials and com-

Ensure the integrity
of the speaker if it

ponents il



Shell and bottom handle: R-ABS + Wood veneer

The shell is the part the user will interact the most with. A combo of recycled ABS (Cirplus, 2023) with a wood
Veneer for the finish is chosen (Danket, 2021). Using these materials combined will give the same finish and
feeling as if it was a wood cabinet but keep the product lightweight and shock resistant. Using ABS also allows
it to have a more harmonious form following the complexity of the shape. Using ABS means that the product
should have a volume big enough to meet the standard UL 94 which is the «Standard for Safety of Flammability
of Plastic Materials for Parts in Devices and Appliances testing» (UL standard, 2023), with a volume higher than
1.9L the standard is met.

To match the requirements of entering in circular economy, recycled ABS (R-ABS) is used with FSC certified wood
veneer. For e-products it is difficult to match all the criterias for a fully circular economy, but in using R-ABS it
acts on the recycling part and participate in limitating residual waste (European Parliament, 2021). The FSC label
ensure that the trees are harvested in a responsible way (FSC, 2023).

It is also discussed with Dynaudio (Appendix 02) that for lifestyle products, using recycled and sustainable mate-

rials is a way to better reach young adults because their awareness regarding sustainability is growing (Appendix
10).

Frame and top handle: R-ABS + Metal coating

For the frame a first proposition with aluminum is made
but according to Dynaudio (Appendix 19) using ABS with
a metal coating will reduce the weight of the product and ®
the cost. By coating ABS the finish will be better and it

will protect the material over time (Olivera & Muralidhara,

2016). The manufacturing process will also be easier as

the main material is the same for the shell, it will be easy

to connect the parts together. By playing on the elasticity 7

of the material the part with the handle can be placed J

around the shell.

Front grill: Xpress fabric \

For the front grill of the Music range Dynaudio used the
Medley fabric from Gabriel (Gabriel, 2023) but this fabric
has a weight of 510 g/Im and damp the sound. It is used
because of purely aesthetic reasons. For lifestyle products, y O - Materials 1
reaching full range performance is not the biggest need.

To still match the young adults’ aesthetic expectations Counterweight: Iron
but to deliver better performances a lighter fabric from '
Gabriel is used. The Xpress with a weight of 270 g/Im. 3 common metals used for counterweights are

considered, tungsten, steel and iron. Tungsten

has a really high density and would allow a small-

? er docking station but its manufacturing cost is

i 8 times higher than steel (Tungsten Grooves,

' 2023), the counterweight should be 1kg and

would result in a manufacturing cost way too

® high in comparison of the product. Steel is also

more expensive to manufacture than iron but

they have the same density, therefore iron is
chosen.

Pads: Rubber
Rubber is a cheap material and easy to manufac-
ture, it is also anti-slippering.

illu. 122 - Materials 2
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3.7 Proposition for the connection of the different elements

For the connections and the mounting of the parts some propositions are made. For a more detailed and accurate
design the product should be reviewed by Dynaudio engineers. The principles are taken from the Dynaudio music 1
with a back and a front panel connected together and englobbed by a frame that ensure the sealing of the product.
To respect the circular economy on a lower level the solution requires no glue and all parts can be dismantled.

Connection between the parts
illu. 123 - Connections

The bottom of the handle is
mounted with a bracket at the
end and fixed with some screws
on the other hand

Brackets with holes for screws
are designed to hold the main
parts together. They will ensure
the connection between the
| main parts

To fix the frame a flat head fas-
tener is designed at the end of
the handle for a better finish.

Sealing
illu. 124 - Joints

The product should respect an IP54 standard. To seal the product
some contact surfaces are designed on the edges. They ensure a
good connection and the enclosure of the cabinet.

A joint is placed in between the components to avoid water splash
or dust to go in. It will also reduce the vibrations and enhance the
sound quality.

Main components

The following components are the main structural elements of the speaker with the right coating and wood veneer
placed on.

Frame

Bottom handle

Cabinet Front grill
Screw handle
Front panel
Docking station shell
Counter weight
Covers
Cover
Pads

illu. 125 - Main components
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1. Drivers attached
to the front panel.

(e )

N

6. Front panel +
Frame attached to
the cabinet

illu. 126 - Mounting guide

2. Boards and
battery attached to
the cabinet

Yy U

.

7. Covers placed
on the bottom

3.8/ FEM analysis

3. Buttons board
attached to the
frame

O )

—

8. Components
put in the docking
station

—

4. Frame and front
panel attached

O )

—

9. Docking station
closed with the
cover

—

5. Bottom handle
attached to the
frame

10. The speaker is
ready

The information regarding the weight of the components is taken from “Mohr & Abrahamsen, 2020". The weight of
the shell is calculated with the CAD software. Once known the magnitude of the force applied on each bracket can
be calculated. Further on these forces are applied to each bracket. Then a “pin” constraint is used for the screws
simulating the thread. A “fixed"” constraint is placed on the handle to simulate where the user is grabbing the speaker

cabinet. (Appendix 33)
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Mesh

\odes:453706
Elements:262590
Type: Displacement
Unit: mm
25/10/2023, 20:49:08
008104 M;

0,006483
0,004863
0003242
0001621

0 Min

illu. 127 - Mesh FEA

It is generated to prepare the
analysis, the mesh is thinner
around the edges and the
brackets to have a better calcu-
lation around the spots where
there is a concentration of con-
straints.

Maximum stress

25/10/2023, 20:46:05
5,086 Max

4,069
3,051
2,034

1,017

illu . 128 - Stress FEA &

The results are then compared
to the mechanical properties
of ABS which is the main ma-
terial for the speaker cabinet.
We can see that the maximum
Von Misses stress of 5,9 MPa is
under the maximum stress of

29Mpa the material can accept
before entering in plastic de-
formation

Evaluation

Ensure the integrity of the speaker if
it falls.

The FEA analysis shows that the integrity of the speaker cabinet is respected
when being carried around. The maximum safety factor is 15 and the minimum
one is 8,91.

The risk for the speaker is to be dropped from a human height while being
carried around, a test that requires a fully functional product and to do some
repetitive simulations to see how many times the speaker can be dropped be-
fore breaking. The software used doesn't allow this kind of testing, a physical
test should be done. Due to the available resources (time and no final products
yet) it is not possible to realize it in a physical way.

With a minimum safety factor of 8,91 it is assumed that the speaker should

resist shocks, the selected material also has some good properties for shocks,
it is often used for working tools.
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Displacement

se: Displacement
nit: mm
5/10/2023, 20:47:02
008104 M
0,006483
| 0,004863

0,003242

i 0,001621
0 Min

The maximum displacement
occuring is 0,008 mm and will
not affect the integrity of the
speaker

25/10/2023, 20:47:26
15 Max




3.9/Present the product/Harmony 10

Product name

The new functionalities of the product should be tied to a story

The names from Dynaudio’s home segment are trying to give meaning to the product, it reflects its story. (E.g. Confi-
dence, Evidence, Focus... ). Harmony comes from “harmos” meaning “joint” in Greek, in musical terms it is the com-
bination of musical notes that intend to create a pleasing effect for the audience. Young adults aim to create a home
environment where all the elements are matching well with each other. At the same time the product is meant to work
around the house and facilitate the experience when switching from one device to the other by joining 2 separate ele-
ments into one system. The 10 refers to the size of the speaker, this is the number Dynaudio uses for small bookshelf
speakers. Using the number "10" gives space for further development of the product into a different size version.

Use case scenario _ ,
illu. 131 - User scenario

— — — — m— — — m— m— — m— m— m— m— m— m— m— m— m— m— — —

| Set-up, to do only once |

1. Start the speaker 2. Press 2 sec the 3. Press again 2sec 4. Set-up the speaker
| by pressing the power source button, the on the source button, via the Dynaudio app |
l button bluetooth light blinks both lights are blink- |
ing

—_— e,— e— e— e— e— e— e— e— e— e— — —

°Q
H
5. Create a pair of 6. Ready to be used 7. The product is 8. Grab on of the two
stereo speaker and controlled via the ready to be used in speaker unit
app stereo
(==}
o S
9. Press the pairing 10. Enjoy music in 11. Place the speaker 1. Enjoy the sound in
button to switch be- the background while unit back stereo mode
tween the pairing and cooking

isolating mode
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Design language

The product should respect the codes of new nordic design

Harmonious 10 intends to facilitate the interaction between the user and its home environment. To make it effortlessly
comprehensible for the user the forms are trying to follow functions. In addition to the functions it is also important
for the product to match with the environment in terms of aesthetic. To respect the codes of new nordic design in
its visual expression it must use natural materials, have a simple design language and a high focus on the details. To
match these criterions the overall aesthetic results in a sober but elegant design that blends in with the decor, in this
way it is easy for the user to project the product in his home without wondering if it will stand out from the rest.

The main working principles

The front grill

The fabric gives a warmer feel-
ing for the product and with its
soft color it's easy to integrate
it in a young adult home envi-
ronment. Thanks to the mag-
nets it can be snapped on or off
to give a new meaning to the
speaker and offer a full sound
range.

The handle

The form is following function and makes it intuitive
for the user on where to grab the speaker and the
sizing offers a safe handling of the speaker when it's
carried around the apartment. It is covered in wood
veneer to feel the warmth and texture of the wood,
it creates an emotional connection with the product
and encourages the speaker to be grabbed.

The speaker unit

By being independent from
the docking station the user
can grab one of the two units
and move it around its house
as a nomad speaker. The ma-
terials have soft colors and a
finish that reminds classic ste-
reo speakers.

illu. 132 - Design language

The buttons

They are placed on the top and easy to iden-
tify. Having them organized from left to right
depending on their importance ensures a
steep learning curve for the user. With the
curvature on their surface they are easy to
spot. With the source button the user can
select if wifi or bluetooth is used. The pair-
ing button placed under the thumb makes
it easy to switch between the “pairing” and

The docking station

“isolating” mode while grabbing one of the

two units.
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Dynaudio application

It's placed at the back of the speaker to The smartphone appli-
stay discrete, thanks to its shape and the cation allows the user
magnets it is easy for the user to place the to set the speakers and
speaker back without searching the direc- control the setting or
tion. The magnets also give a satisfying the media to play.
feeling and encourage the user to place

the speaker back. It will also encourage the

user to charge the speaker and always have

battery to listen to the radio in the morning.



3.10/Flow diagram

——

Start

o
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smartphone
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l

Turn on
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Press play from
a streaming
application

Press on/off in
Dynaudio
application

button

Press 3 seconds
on the on/off

—

Adjust
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Adjust from the

Is the product
on the
docking station ?

Is light red ?
(Speaker

- 20% ofbattery)

Yes
Is light wight
on power ?
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Is pairing mode the docking
activated ? station is playing
Both speakers
play and white Press the pairing
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button
Volume
automatically
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Volume .
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phone
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parameters app app

HDMI
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Manually
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3.11/Proposition for evolution/A future prospect ?

illu . 133 - Lifestyle speaker

\ As seen in section 1.12 a pro-
position for the product to
evolve with the user should
be made. The current product
is fitting for young adults and
is meant to be sold as a «li-
festyle» bookshelf speaker.

The requirements for the evolution identified in the phase 1 are taken for the proposition:

The product should give the pos-
sibility for the user to evolve

As a detailing, some aluminium rings
are added around the drivers for aes-
thetical purpose, a better finish and
to match with this classical element of
Dynaudio’s products. (Appendix 3)

The possibility of adding a stand

A front grill that can be removed

illu . 134 - No front grill
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To fit with some of the identified aspects
of speakers targeting adults (32-46 years
old) (Appendix 8) a proposition is made for
the evolution of the product. The docking
station is now replaced by a stand that
can be sold separately, the stand is made
with a grey aluminum finish to match with
the current aesthetic. The front grill can
be removed offering full sound range for
the speaker. The proposition aims to give
a different look to the speaker and make
- it look less “playful”. The system is still the
same, it can be taken out to be carried
around. But adults have wishes for a more
fixed system and would rather invest in a
multiroom system. It is still possible to do
M it by using the Dynaudio application and
grouping Dynaudio’s active speakers to-
gether (section 2.13).
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illu. 135 - Stands
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Insights about the evolution for the product were identified at the beginning of the process.
Over the last decade the ways of consuming music have been constantly evolving, designing
for evolution requires anticipating how the needs of the users may change over time. To de-
velop a solution within this frame a deep understanding of different user groups is required
making it more difficult to identify a concrete problem. By developing a product targeting
a specific user group, a more concrete problem can be found and it is easier to develop the
solution. Thanks to a basic understanding of older users some insights on how the product
could evolve are found leading to the proposition for evolution. Not developping the needs
for the evolution it is also easier to include them in the final solution, the risks of having them
colliding with each other’s is then limited.

72



3.12/Phase 3 sum-up

Throughout phase 3 the final concept is taken to another level of detail. All the components are now included in the
product and a finite element analysis is realized to validate the structural integrity of the concept. The main working
principles and the user scenario are also presented. With all these elements it will now be possible to make a busi-

ness analysis and see how this product can be launched on the market.

Along this phase few requirements are found for the model and are all validated:

Requirements

Speaker unit

Drivers

The Mid/Sub driver needs a minimum volume of 1.9L of air to work.
Tweeter dimensions: @50 x 25 mm

Mid/Sub dimensions @104 x 60 mm

Mother board + Amplifier dimensions 100 x 70 x 30 mm

Power board dimensions 90 x 55 x 5 mm

Battery dimensions 70 x 45 x 45 mm

Section

3.2
3.1
3.1
3.1
3.1
3.1

73



Evaluation of the Requirements
After this phase an evaluation of the requirements can be done. It is seen that all the requirements from the phase 2

(conceptualization) are met by the product. From the phase 1 some need to be validated or not in the next phase as
they are directly related to the business analysis and the implementation on the market.

Requirements from the framing/ Phase 1 Evaluation

Avoid interferences between the different devices yes
The product should target young audiophile adults yes
Enjoy a good sound quality in the living room yes
Play music in the background in the kitchen/bathroom yes
Radical innovation on the product no
Incremental innovation on the process no
The maximum retail price for the product is 7000 dkk no
The product should give the user the possibility to evolve yes
Respect the principles of circular economy on a lower level yes
The new functionalities of the product should be tied to a story yes
Use the brand history and the brand knowledge to ensure a good quality product to the user no
The product should respect an IP54 standard yes

Easy access to the direct control on the speaker yes
A solution for controlling the device from a smartphone yes
The product should include an USB Type-C charger yes
The new audio product must take into account the use for movies/series besides being listening to yes
music, it should expand the sound from the TV

The stereo shouldn’t always activate as a primary device when a bluetooth signal is detected yes
The speaker works as soon as it's plugged in yes
An audiovisual signal indicating the battery level yes
Remind the user to charge the speaker yes
The product should include long lasting components and materials yes
The product should respect the codes of new nordic design yes

A front grill that can be removed yes
The possibility of adding a stand yes
Be able to connect the product with another Dynaudio product for a multiroom system yes



Requirements from the conceptualization/Phase 2 Evaluation

Speaker unit

The product should give the user the possibility to play in stereo

Both units should be able to work independently from each other’s
A pairing/isolating button to manage non physical connection between both speakers
The pairing/isolating button should keep in memory the last action of the user
Pairing button placed on the handle with a small light indicating if it's paired or isolated
Have a visual/tactile indication on where to grab the speaker
The direction of the handle should be perpendicular to the body of the user
The user should have its hand going all around the handle for safer handling

Ensure the integrity of the speaker if it falls

The buttons should be discreet enough not to trigger too much the attention but still be intuitive for
the user.

The buttons should be placed on the edge and on the top of the speaker when facing the user
Some classic push buttons should be used to reduce the risk of unwanted interaction

The “-" and “+" buttons should be placed respectively on the left and on the right of one
another

The buttons should be integrated to a frame going around the speaker and the handle
Have a white light on the power button when there is more than 20% of battery
Have a red light on the power button when there is less than 20% of battery
A voice signal indicating when the battery level is less than 20% of battery
A visual signal indicating if the connected source is bluetooth of wifi
When the speaker is turned on for the first time no wireless source (wifi or bluetooth) is activated
The user needs to press 2 seconds on the “source” button to switch sources
Small white light and a pictogram on the side of the source button indicating the source connected
The buttons should be curved
The diameter of the button should be 12mm
Docking station
The docking station should have a low depth to make it easy to place in and out
The docking station should go around the back of the speaker

The docking station should be placed at the back of the speaker to avoid having anything in
the way when the user places it back

The docking station should be discreet

The magnet should be strong enough to allow the user placing the speaker back without searching
for the direction

The magnets should be placed in the middle of the docking station

The total attraction force for the Neodymium magnets should be 0.78kg

Steel plates should be added at the back of the speaker and be separated from the magnets by 3mm
The docking station should stay in position when removing the speaker

The docking station should weight Tkg minimum

A counter weight placed at the bottom of the docking station

Some rubber pads should be added to the docking station and the speaker

yes
yes
yes
yes
yes
yes
yes
yes
yes

yes

yes
yes

yes

yes
yes
yes
yes
yes
yes
yes
yes
yes

yes

yes
yes

yes

yes

yes

yes
yes
yes
yes
yes
yes

yes
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¢ PHASE 4

/Business

With the design proposal made, this phase
put the concept in a company context by
identifying all the stakeholders and the bu-
siness approach of Dynaudio, by evaluating
the cost of the product and production a re-
tail price can be estimated. Further on the
product is put in a market context and the
missing requirements are evaluated.




List of methods

Key stakeholders

Identifying the different
stakeholders from the
manufactuging of the
product to the distribution
gives an overview on who
is involved. The current
channel used by Dynaudio
can then be challenged.

NPV

The NPV gives an estima-
tion of the profitability of
an investement. To realize
a precise estimation on the
cost of the product is real-
ized. This tool can be used
to convince a company to
invest in the project.

illu . 137 - List of methods pictogram phase 4

Market evaluation
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With a cost estimation the
product can be compared
to competitors on the mar-
ket. The area of differenti-
ation from existing solu-
tion is also determined as
well as the angle to take to
penetrate the market.
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4.1/Key stakeholders and selling channels

Key stakeholders

Their products have been distributed by TC group until 1999, at this date Dynaudio restructured their selling channels
and decided to handle the distribution operation in-house, it allowed them to be one step closer to their customer
and have a better view on the market. But the distribution is still in a B2B approach where they sell only to professional
partners that are then selling to direct customers.

Regarding the stakeholders in play, the majority of Dynaudio’s shares are possessed by a Chinese parent partner,
Goertek, which is a company specialized in acoustic equipment.

Distribution channels

The same manufacturing and distribution channels as the Dynaudio Music range. Dynaudio doesn’t have the knowledge
to produce “lifestyle” products in house as they don’t have the machinery to produce polymer parts, it would be too
big of an investment for them. Regarding the distribution channel of the Music range it is the same as the other Dynau-
dio’s product but this is potentially one of the reasons why the product has not found its audience, indeed the product
is distributed in specialized audio shops as their other products. But it aimed to touches a larger audience. A solution
for Harmony 10 to undergo the same effect can be to expand the distribution to non specialized audio shops, going
also by general electronic shops will allow to present the brand to a larger audience. It is seen that young adults don't
know about Dynaudio products (Appendix 1) and that they are mainly buying audio products from non specialized
shops such as Bilka or Elgiganten for Denmark (Appendix 10).

1. Design
Dynaudio
Chinese manufacturer
——————— a
3. Sell |
2. Produce v
Specialized Retailer Big distribution channel

|
l 4. Sells to individual

.

Customer,

illu . 138 - Distribution channels
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4.2/Production methods

Most of Dynaudio’s products are branded with high-end hifi and are made with wood cabinets, these products require
high skills in craftsmanship and a sharper control in terms of quality. Going into a lifestyle product such as Harmony
10 doesn’t mean that it shouldn’t be a “bad quality” product but the production channel is different. As they did with
the Music range the production should be outsourced to lower down the initial investment.

To produce the parts of the cabinet and the docking station, Chinese manufacturers are considered because of the
low production costs and because the parent organization, Goertek, is located in China, Goertek being specialized in
acoutsic components they already have some working partners in China.

Injection molding

According to Dynaudio a good objective for such a product would be to sell around 5000 products a year. By con-
sidering the chosen material, the amount of products and the complexity of the parts injection molding is the logical
choice.

For the aesthetic of the pieces wood veneer will be applied on the cabinet, the front panel and the bottom handle.

The frame, the front grill, the docking station and the covers will have a metal coating applied.

CNC

For the counterweight a CNC Milling machine is used. It is the most common method to produce metal components
with a high precision. Indeed the counterweight should fit in the docking station with a high tolerance to avoid moving
inside.

4.3/BOM

The components will also be bought from China and everything is assembled together in China. This will reduce the
total production cost and limit the transportation of components.

All the information about the cost of the components is gathered directly from Dynaudio suppliers, the Ambient 1
master thesis (Mohr, Abrahamsen & Knudsen, 2020) and from computer research. It isn't possible to find the cost of
all the components but all the main ones are found.

The estimation for the injected and CNC parts is done with the calculator available at «http://www.custompartnet.
com/». It also includes the cost of operation and the average wage for a Chinese machine operator.

The BOM is established and the total production cost of the product is estimated, the cost of operations and of the
assembly by a Chinese worker are also included (Appendix 34).

Unit Cost (USD)

Components 49,26

Injection moulding 58,519
Metal manufacturing 5,12

Total Production cost 63,639
Assembly 0,955

Total (1 unit) 113,854

Total (2 units) 227,708
Shipping/2 units 0,48
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4.4/Business case

All the detailing for the businees case can be found in (Appendix 34).

Initial investment

The production cost of the product is then multiplied by 5000. The in-
vestment for the Acoustic engineers englobe the further development
of the product to have it ready for the market and the production.
A development of 6 more months is considered taking into account
the working hours the average salary for a Danish acoustic engineer.
The tooling being outsourced extra investment from Dynaudio is not
necessary.

Retail price

Knowing the production cost of the product and the distribution channels the retail price can be estimated. It takes
into account the margin of Dynaudio, of the retailers and the VAT (Value Added Taxes) of 25% for the EU market.

The total retail price for a pair of stereo Harmony 10 is 4885,22 Dkk, this is under the maximum price of 7000Dkk
established in section 1.14.

NPV

With all this information the NPV for the project can be calculated, it represents the difference between the cash inflow
and cash outflow over a period of time, this will allow the estimate when Dynaudio will start to make a profit on the
product. 2 cases are taken, one where Dynaudio has strong sales from the start and can sell 5000 products from the
first year and another one where the sales are slower with 2500 products the first year and then they increase their
sales.

Strong start scenario

In this scenario Dynaudio would start to make profit in the first year and more precisely in month 8. (Appendix 34)
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Slow start scenario

In this scenario Dynaudio would start to have the money back on investment from the second year and more precisely
in month 15 (1 year and 3 months). (Appendix 34)

In the first year there is a benefit difference of 939 295 USD between the 2 case scenarios.

Comparison of the two scenarios

3000 000
2 500 000
2 000 000
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-1500 000
illu. 139 - NPV
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4.5/Market position and area of differentiations

Through the framing phase different
aspects and needs are identified to fa-
vorize a potential breakthrough of the
product on the market. The final prod-
uct can be placed on the mapping from
the market research. Harmony 10 is tar-
geting the young adults (25 to 30 years
old) and located in the price range of
the competitors. The risk for Dynaudio
is to have difficulties to differentiate
from competitors and find success. To
estimate a potential breakthrough the
product is evaluated according to these
needs.

Young

High price(dkk)

30 000 0

10000

Old

-a

")

‘l

30'

3000

700

Low price(did) illu. 140 - Market comparison

Incremental innovation on the process

This need ties in quite well with the product, by using the same components and technology as the Dynaudio
Music 1 it will require a low investment from Dynaudio to make the product ready for the market. They already
have the manufacturing channels for the components.

Radical innovation on the product

This aspect is respected to some extent. The new product offers a new experience for young adults to interact
with sound at home. When presenting the solution to Dynaudio they said: “Harmony does what a Music 1 can do
but does it better”

Therefore it can be difficult to show to the user why it is better and where is the need for this product. To answer
that some needs identified give a direction.

Use the brand history and the brand knowledge to ensure a good qual- pesan
ity product to the user:
Dynaudio has the historical background in the audio industry to influence
the customers. The people that already know about them have confidence
Authenticity

in the brand and know that for the price they pay Dynaudio always delivers
a high quality sound. It can also be a strong sales argument to introduce the
brand to new customers.

Engineering Craftsmanship

illu . 141 - Dynaudio product related design core values

Harmony 10 tends to reflect “the product related design core values” of Dynaudio through the design, the
engineering and the craftsmanship. The product design is simple but with a high focus on the user experience.
Regarding the engineering it is packing a powerful and detailed sound reflecting the years of Dynaudio’s work
in the industry. Finally the craftsmanship is expressed through a wood finish cabinet and high level of detailing.

The new functionalities of the product should be tied to a story.

To express the new functionalities offered by the product, to link it with a story will allow to create an emotional
connection between the product and the user (Bernabei, Freeman, & Power, 2011). According to “Aliotta, 2023"
The storytelling is achieved through the process with 5 steps.

1. Understand your protagonist and the purpose of the product: it is done through background research and
identified an area to investigate for a potential new product.

2. Define the structure of your narrative: The first step is taken to another level of detail where the market and
user research allows to determine a precise user group to investigate

3. The beginning: By identifying precise user needs a concrete problem statement is defined. These needs set
the direction to take for the development of a concept.

4. The middle: It can be called the confrontation, the needs are turned into requirements through iterations and
user tests on different concepts.

5. The end: Finally the final concept achieving the initial needs and precise requirements gives a story to tell for
the user.
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Young audiophile adults

Storytelling

Harmony 10 is the new active speaker solution from Dynaudio for young audio-

phile adults. You can experience the detail of stereo sound for movies and music

with the convenience of a nomad speaker for background sound. Say goodbye

to connection problems by grabbing a speaker unit and the sound will follow you e
achieving a flawless experience for a home in harmony.

Environment Harmony 10

illu. 142 - Connect the user, Harmony 10 and its environment around sound

Rewriting the rules of the audio industry with a completely new kind of product is difficult by
the amount of solutions available on the market. By diving into a concrete problem for the
user, a solution can be developed. Tying that to a strong storytelling a new meaning can be
given for a new product and create an area of differentiation from competitors.

4.6/Product journey

Fidelise the users

Young adults are in an age segment where they can easily be influenced by trends and marketing (WS15). It can at
the same time be an advantage and a disadvantage for a brand like Dynaudio. It means that if Harmony 10 finds its
user the trend effect can allow Dynaudio to sell a lot of products but it also means that users can get bored from it.
These users will first be attracted by the functionality, the aesthetic and the uniqueness of the product but if there is
a gap between the user expectations and the user perception of the product (Hansen, 2021) the product would get
outdated (Section 1.11).

Harmony 10 tries to fill the gap and match both aspects by having a simple design and evolving with the user, the ob-
jective is to fidelise the customers and make them understand what Dynaudio can do. If later on they want to upgrade
in terms of sound quality for a high end product they will buy a Dynaudio product again. In the case where the user
wants to change for a higher quality product the end of life must be considered. Dynaudio wishes to develop products
that can last a lifetime and due to the price the user will not throw the product, 2 scenarios can be considered.

The user is now an adult and has kids. The user buys a high end hifi system and decides to give the product to its
children, this is the best case scenario for Dynaudio as the children will create emotional attachment to the brand and
will likely buy Dynaudio products in the future.

In another case the user will sell the speakers as a second hand product and Harmony 10 can continue its journey.

Product end of life

In the case where the product is thrown away, not having glued parts allows it to be dismantled entirely and divide the
different parts according to the materials.

The iron can be recycled at 100% without losing its properties, the recycling is also consuming little energy. (Metals,
2022)

The electronic wastes are more difficult to recycle but a plan of action is proposed by the EU with the objective to
improve the collection and the recycling of e-wastes to move towards a circular economy by 2050. As an example,
today Croatia is recycling 81,3% of its e-wastes (European Parliament, 2023).

The combination of wood veneer and R-ABS makes it difficult to recycle as it is 2 different materials connected by an
adhesive layer. It can be either removed by hand with a scrapper but that would take too much time on a large scale.
For a faster process a veneer peeling machine can be used (Raute, 2023).

The process to recycle e-wastes is not optimized yet. Having a big entity like the EU setting
objectives for a circular economy and making regulations will help to develop and facilitate the
recycling process of e-wastes and all materials in general. To better fit in these requirements
further development on the product should be done. This is for future prospects.
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EPILOGUE

The epilogue consists of the conclusion, the reflections
about the process and the product, the references and
finally the list of illustrations.
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CONCLUSION

Thanks to several methods applied along the framing phase the knowledge
gained about the active speaker market and the targeted user, resulted in a
problem statement, giving space for a new solution. A new active speaker
targeting young audiophile adults is developed. Understanding the users
and their ways of moving around their apartment unveiled how dependent
they are to sound. Within their home, audio media are played through dif-
ferent devices and follow them in most of their tasks.

The current lifestyle speakers Dynaudio offers didn't find its success among
users and is now dismissed, Harmony 10 fills this hole in their portfolio by
offering a set of stereo speakers that can be moved around the home envi-
ronment achieving a flawless experience with sound.

By analyzing the market and direct competitors several aspects are identi-
fied. They will favor the breakthrough of the new solution among the diver-
sity of products already available. Having a solution that can be developed
fast by Dynaudio will allow them to move fast on the market. Also, using the
brand knowledge and history of Dynaudio, the product carries some strong
values that can be transmitted to the user. Moreover through its concept
the product tells a story that touches the users and where they can identify
themselves. With a product that can create a difference in front of the com-
petitors the risk to compete is lowered for them to touch more potential
users that can further fidelise to the brand.

The design of Harmony 10 respects the principles of New Nordic Design,
including its aesthetic codes to trigger the customers’ attention. However it
ensures to stay a captivating product for the users as it avoids being simply
a trendy speaker. The timeless elements of this style are expressed through
a wooden finish cabinet and a frame with a metal finish. The importance of
the story telling is also expressed through the design with the form following
function. By evolving into a speaker on a stand with a full sound range the
product can take a whole new meaning and prevent the user from getting
bored of it.

Trying to create a difference by looking at the speaker market can be diffi-
cult as it is already saturated with a wide range of options, making it chal-
lenging for a new product to stand out. Taking a step back and adopting a
user-centric approach allowed the designer to reframe the way users can
interact with sound around their home, trying to make it a more harmonious
place to live in.



REFLECTIONS

Second attempt

For this second attempt the knowledge gained in the first one is used. To start again on the process it was necessary to
first identify what went wrong. Lot of theories were used in an approximative way resulting in drifting from developing
a solution within a user centered approach.

A big step back is taken to dive again in the framing phase of the project. By reviewing the worksheets and doing more
research the market analysis and the user journey are further developed. Some more concrete results are obtained and
resulted in a new set of user needs. The classification of the requirements is then changed and organized with a better
structure setting the base for the concept development phase. The main idea of the concept is kept but the path to
the final solution changed. A user centered approach is leading the way for each iteration where the new knowledge
acquired is constantly used to refine the solution until the final product. Along the process constant reflections are
done with the organization of the requirements to always have a clear view on what the next steps are. It resulted in a

concept development phase where no dead ends were hit and with a solution tied to the user.

Working with speakers

Being innovative on the speaker market can be difficult
because there are already a lot of existing solutions but
that is what made this project challenging and interest-
ing. The final solution differs from other products and
is reframing the way 2 wireless speakers work in stereo.
Working with speakers was more complex than initial-
ly expected. At first it seemed like an easy product to
work on with a high focus on the design. But framing
a problem was a big part of the process as the mar-
ket is already full of different solutions, making it diffi-
cult to create a difference in front of the competitors.
It's by targeting a precise user group and identifying a
really specific problem that a solution space could be
found. At first it was thought to include the evolution of
the speaker from the beginning of the process but the
partial knowledge acquired from the end user (adults)
was not sufficient enough and working in parallel with
2 problems could have resulted in getting lost in the
process by mixing the different requirements. To avoid
that, one problem is developed resulting in precise re-
quirements to fulfill while few requirements are kept for
the evolution and could be easily integrated to the final
concept.

Work with a big structure

Working in partnership with such a big company as
Dynaudio is really beneficial in terms of resources and
knowledge brought to the project, it helps to better
understand what are the stakes in the market. But be-
ing a consultant for a big structure can limit the design
process because the company already has a clear vision
of what they want to achieve for the future. In the ear-
ly stages of the process it was difficult to break away
from Dynaudio and be fully in the user perspective. It's
when the balance between profit for the user and for
the company was found that the project took another
start and a solution emerged. Letting more space for
the user lets more space for a solution.But working with
them also benefited the project a lot. Not having an
assigned technical supervisor for the project, their help
was essential. They could give insights on new technol-
ogies and the functioning of active speakers. With their
knowledge it was possible to quickly identify what would
work in the real world and exclude some directions that
could have led to a dead end. They also brought a lot
of general knowledge about the industry and the state
of the speaker market, always giving constructive feed-
back for the project.
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IMPORTANT NOTE:

The appendixes are not following the chronological order of the project, it follows the order of

apparition of the appendix along the process report.



Appendix 1: User interview
Objective
Conduct poles and interviews among 22-30 years old students in order to understand their way to

understand and listen to music. What are their expectations? Questions must be asked so they are
giving their own personal thoughts.

Another interview part will be conducted with retail shops to see what their best sells are and what
kind of speakers they are selling the most for what age.

Experiment / Data

A/Full result of the pole:

https://docs.google.com/forms/d/1dkcinuVélQ _jABGt2kkZKHO0eG7WhfgINhIIEmOIHMIo/edit#respon

ses

B/Characteristical data:

e Age of respondents: 73% are 20-25 and 26% 25-30
e Most used device at home:

@ Nomade bluetooth speaker

@ Non nomade bluetooth speaker

@ Active speakers (no external amplifier
needed)

@ Passive speakers (external amplifier
needed)

@ Headphones

® Earphones

Nomade bluetooth speakers are the most used at home but they are not taking all the majority
(42,3%) and when combined non nomade bluetooth speakers and active speakers represent 38,4%.
This shows that “fixed"” speakers are still used a lot when not passive. 15.4% of the participants said
they have passive speakers but they are not using them.

e |t showed that everyone possessed at least one other device at home than headsets or
earphones.

Nomade bluetooth speaker 15 (57,7 %)

Non nomade bluetooth speaker: 5(19.2 %)
Active speakers (no external a... 7 (26,9 %)
Passive speakers (external am...

Headphones 9(34,8 %)

Earphones —14 (53,8 %)

We can see that nomade bluetooth speakers and earphones are the biggest parts in the market.

e Use of speakers at home:


https://docs.google.com/forms/d/1dkcInuV6IQ_jABGt9kkZKH0eG7WhfglNhIIEm0IHMIo/edit#responses
https://docs.google.com/forms/d/1dkcInuV6IQ_jABGt9kkZKH0eG7WhfglNhIIEm0IHMIo/edit#responses

Watching movies/series 15 (57,7 %)

Listening music 24 (92,3 %)
Gaming 6 (23,1 %)
Music production

Mixing

Podcast

Podcast, Sound books

That shows there is still a great interest from people to use speakers for listening to music and

watching movies. There is still a market.

The most possessed brands are Bose(5) and JBL(5). Then comes UltimateEars(4) and after
Marshall(2), Sony(2) and Krk(2). KRK is a brand specialised in studio monitors and pro audio
(mainly for music production use).

The most cited brands are:

JBL 18
Bose 14
Sonos 6
Sony

Marshall

Dynaudio

B&O

Dali

Devialet

Apple

Beats

Bogo
Bowers and wilkins.
Genelec
KRK

Pioneer
Samsung
Scheneiser
Soundboks
Ultimate Ears
Yamaha

N N R O T A ATy

It confirms that JBL and Bose are the 2 most popular brands in the speakers industry.

What is the most important factor for people when selecting speakers

Sound quality -22 (84,6 %)

Aesthetic 12 (46,2 %)

Functionality
0 5 10 15 20 25

This shows quite an interesting data. Because Sound quality is far in front of aesthetic and
functionality. But at the same time the most possessed speakers are JBL and Bose nomade
bluetooth speakers which are “basic” speakers. The sound quality is nothing compared to
more advanced brands like Dynaudio or Dali. It confirms that the image of the brand is
extremely important. Bose and JBL are both brands with a huge past in the music industry
and still today they are doing high end audio equipment. They are using that image to sell
small nomade bluetooth speakers.



e  When asking the responders what good sound quality means for you ? The main answers are
a good balance, feeling the bass and no saturation when reaching higher volume. Which are
not the main quality of a nomade bluetooth speaker.

e Most people don't invest that much into audio equipment:

@ -500€ / -3.500dkk

@ 500-1.000€ / 3.500-7.000dkk
1.000-1.500€ / 7.000-10.500dkk

@ 1500-2000€ / 10.500-14.000dkk

@ +2.000£/ +14.000dkk

e When asked if some audio equipment have been passed on from family reply was:

® Yes
® No

Could it be that this change and then target are young parents that would invest later on in
better equipment and pass the one they just bought ?

e  When asking people what music represents for the respondent it shows that music is an
essential part of their life, it follows their emotions, their feelings and rhythm a lot of people
these days. “Ambient sound of my life” “Best form of art” “Cozy evenings and morning

Hygge”

C/Interview with Sgren from Lydspecialisten

Lydspecialisten is an audio shop in Aalborg specialized in all kinds of speakers but with an entry level
price of 8.990dkk.

During corona the sales increased in the quality audio equipment. People understood that if you are
at home and want to listen to music or watch movies, having good equipment makes a big
difference.

Their customers are usually +30 years old due to the price of the equipment.

People that come in the shop are usually coming because they want to try before buying and it is
also for really expensive gear and preferably passive audio. But most of their sales are online, so a lot
of people are calling before to have advice. Since Covid less and less people are coming to the shop
though.



Their biggest part of sale are active speakers and the most sold ones are the KEF LSX. This is mainly
because they are “trendy” in Copenhagen as he said and for their price that is really affordable
compared to many other ones (9999dkk the pair). Active speakers are a really growing market
because of the convenience compared to passive and the “plug and play” feeling. Even audio fans
are buying more and more active speakers. They are also distributing dynaudio and their active serie,
“Focus”; but lot of people that are non-initiate to hifi don’t understand the price (entry price 39.000
dkk), so it is mainly for people that like it and can afford it and they use it as a piece of furniture.

Dynaudio had an active series called Xeo that is now discontinued. The entry price was 10.500 dkk. It
was discontinued because of the bad wifi and bluetooth connection, and a lot of latency.

Sales
A

Active speakers

___ Passive speakers

p Time
COVID-19

KEF LSX

Evaluation

The pole and the interview have raised a lot of good elements. It was a good way to better
understand the user groups for audio products. They can be split in 2 categories:

- Under 30 years old
- The survey shows that young people have a great interest in music and care about
sound quality with all the feelings it brings (see parts where asked what music
represents for you). But at the same time we can notice that nomade bluetooth
speakers and earphones are the biggest parts in the market. They are also the ones
with the smallest longevity and sound quality when compared to non nomade
bluetooth speakers and active speakers. We can see a gap.




- Young people are also often on the move, might be studying, going from places to
places and therefore it feels complicated to invest in a stereo sound system.

- Young people are also the biggest consumers of music.

- Over 30 years old

- Usually have more money and can afford more expensive material to play music on.
Passionate people usually buy passive speakers and will upgrade their sound system
all their life. But the growing market for the majority of people are the active
speakers. Therefore once investing in an expensive stereo sound system it's not

really possible to upgrade it, it has to be replaced.

Reflection

What makes music so special ? The variety of genre and subgenre and sub-sub genre is insane. It
offers infinite possibilities and everyone has its one special taste and way to consume music. How to
make the best out of it ?

Music can be seen from many different perspectives but everyone agrees on the feelings and
emotions it translates. People do care about sound quality but are obviously resilient to the idea of

paying a lot of money for a pair of speakers unless it's their real passion.

Brands like bose or jbl have completely changed the market and way to consume music with
bluetooth speakers. Still today they are put in front of the stage and they are the most branded
products from them. Just by opening their website it is easy to see it. For home use other brands like

Sonos are really popular among older group age due to the easy to use system.

It showed that young people have a real interest in music but they don’t have the possibility to
afford a speaker from a brand like Dynaudio. When entering active life after their studies they still
have interest in music and have more money to invest in music. This is usually around 25 years old or

more. This group is interesting to look at because it's at this moment that brand loyalty can be built.

The next move is to investigate this user group to understand them better and try to identify some

problem.

The choice is made to continue with active speakers, the interstate for passive speakers is lower and

Dynaudio already has a furnished catalog.



Appendix 2: This worksheet is collecting the work that will be
shown to Dynaudio the 16/02/23

Objective

Have a better overview of the work done and the findings. It will also be a way to structure the
meeting with Dynaudio and get the most information out of it.

Meeting with Marcus Heinrich Abrahamsen and Katrine Timmermann

Experiment / Data

A/Price range of Dynaudio product and user group

Passive (price for 2 units)

Confidence 60 Confidence 50 Confidence 30 Confidence 20

11

Consequence ‘Contour 30i Contour 20i Contour 25Ci
325 000 dkk 217 000 dkk 155 000 dkk 85000 dkk 359 995 dkk 78 000 dikk 62 000 dkk 39 000 dkk 27000 cikk (1 uni)
Emit 50 Emit 30 Emit 20 Emit 10 Emit 25C Evidence master Evoke 50 Evoke 30 Evoke 20 Evoke 10 Evoke 25C
15 498 dkk 11 498 dkk 7 499 dkk 5699dkk 5209 dkkv (1unity  679999dkk 37 000 dkk 27 000 dkk 16 498 dkk 11498 dkk 9 999 dkk (1 unit

Active (price for 2 units)

sube s

Heritage special Special forty

Foous 50 Foous 50 Focus 10 e s 5 sk 3 sk 1
44 699 dkk 24 500 dkk 15495dkk 8 999 dkk 78 000 dkk 58 500 dkk 39 000 dkk 7 499 dkk 5 999 dkk 3999 dkk 2 699 dkk
(1 unit) (1 unit) (1 unit) (1 unit) (1 unit) (1 unit)

Why have you started doing active audio products ?

There are many advantages with active products. The main one is that we have full control on the
choice of the amplifier and the components of the speaker. This means we can optimize the
performance at its fullest. It works better with streaming services, the connection is faster and

doesn't require extra investment or expensive amplifiers that include this function.

(from what i could feel you have a lot of passive products for everyone, maybe you wanted to touch
a different public, still trying to reach only audiophiles or want to expand even if losing in quality?
What was your objective with the focus line, the targeted group and why ?




In the end you don’t lose in quality. The focus line is a way to show what active speakers are capable
of and to offer a solution to people who love good sound but maybe don’t have the space to have a

big installation with passive speakers.

(Survey showed that the customers for passive speakers are mostly divorced or single men that are
doing it more as a hobby). Therefore it's a way to touch people that have a family and still love the

good audio.
(Focus line is using the cabinet from the evoke line)

Same question for the music line, do you know if it is a line that you sell a lot ?

The idea with the music line was to introduce Dynaudio to more people. The product has really high
finish and an unmatched sound quality for the price but it was sold through Hifi specialist shops and

people that go there usually don’t buy this kind of product.

The Music line will be discontinued soon. We should have probably sold it through a bigger

production line to touch more people.

They are sad to discontinue it, because it's an amazing product, the sound is really, it can be used in
stereo... Their mistake was to not target the right user group. It also has a wifi connection which is
faster and delivers way better sound quality than bluetooth.

Convenience

Music line —__ J Most other products
/

— /

/
/
/
/
/

Design Sound

Positioning of the Music product within the brand compared to the others existing products.

It never reached its target because it was branded like any other product at Dynaudio; it should be

done in a “lifestyle” line with a new branding.

Before you had the Xeo line as an active product but you discontinued it, why (you kept developing
it from 2012 to 2018, you believed it would work?) ?

The Xeo line was discontinued for its quality that was not matching with Dynaudio requirements and

consumers.

Quality Domain

I Gab
Customer

expectations Customer
of product perception
or service of product
or service




Bad connection and small latency, sound of the product.

What was the user group targeted ?

The idea was to have an entry level active product for Dynaudio. A convenient product (streaming
services, connected to TV...) with a good sound. We tried to have a user centric approach.

Side gquestion: What are pros and cons of having a transmitter with it (don’t have one in the Focus

line)?

With the Xeo transmitter you avoid having cables everywhere, you only need the power cables. For
the focus line the transmitter is built in the speaker. The advantage of having the transmitter on the
side is the flexibility, you can place it close to the product you need to send the signal from
everywhere in the room. It can also transmit to speakers in different rooms.

Xeo line signal transmission:

2. s$ 2. Send signal to

speaker — speaker

|

1.Input signal

The problem is that if the transmitter is not placed in the middle the speaker placed the farthest will

2. Send signal to
client speaker

1.Input signal
in primary
speaker

receive it with a small latency.

Focus line signal transmission:

The advantage is that the transmission of the signal doesn’t require extra components. The

transmitter is within the primary speaker.

Was it going away from the core values of Dynaudio ?

Dynaudio core values are represented this way:
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Design

Authenticity

Engineering Craftsmanship

The Xeo line might be a bit away from the engineering value, the system wasn't functioning really

well.

If you had to describe the core value of the company what would it be ?

(See triangle above)

When talking about the design it should represent what the brand is, the past and history of the

brand. The engineering is essential for the company, they have been recognized for that (e.g. Esotar

tweeter). The craftsmanship is represented by their ability to deliver a beautiful finish. For the music

line even if it's not wood the product is thinked in every detail. The other lines are originally made
with wood cabinets but it's really expensive and it's not the best for the acoustic properties. In a
solid wood piece the density is not exactly the same everywhere. Today they are using MDF (same

density everywhere) with a natural wood looking finish on top.
(personal experience: when touching it it looks like a piece of wood, the feeling is amazing.)

One of their current ideas is for example to use some small wood pieces to make joints between 2
walls and make it look like it's all wood. Craftsmanship is then adapted with current technique but
the product should always show that. (touch feeling, details, finishes)

B/Research
Survey main findings

% where 20-25 years old and ¥ 25-30

@ Nomade bluetooth speaker

@ Non nomade bluetooth speaker
Active speakers (no external amplifier
needed)

@ Passive speakers (external amplifier
needed)

@ Headphones

@ Earphones

JBL, Bose, Sonos are the most cited brands

11



Sound quality

Aesthetic

Functionality

12 (46,2 %)

22 (84.6 %)

20 25

@ -500€ /-3.500dkk

@ 500-1.000€ / 3.500-7.000dkk

@ 1.000-1.500€ / 7.000-10.500dkk
@ 1500-2000€ / 10.500-14.000dkk
@ +2.000€ / +14.000dkk

62% have less than 3500dkk of audio equipment at home (match with the age of participant).

General tendency

Type of Sound Quality Sought by Consumers in 2021

Do you stream or download music content on a weekly basis?

a1
High resolution audio udio
Awareness Rttty Etles (i
us Us us 0%
of sound I =" o o
(e [VE=1118% Germany e Co——.
H iati Japan 6% Japan Japan
.dlffe re n.tlatlon China, China China
IS growing India India india am
37 %55 15%%%. 8% S
5 2 % MP3-quality audio Don't know/ not sure
P okt for Us T Us WEFER -
high resolution e — U
orlossless Gormany T Gormany WEZY
sound quality Japan Y Japan
China China [II15%
india I nda W6%
10%9= 31 9%, 525 yeurs 2635 years 3645 yenrs 4645 years 56 years and oider
oy Acssianal injmation
Revenue from the sale of recorded music o,
Form of distribution | Nationality:
— Physical media | Danish — Physical media | Foreign — Streaming | Danish — Streaming | Foreign
400
300
& 200
100
0
2015 2016 2017 2018 2019 2020 2021

Do you have any research or statistics about your most sold product and what is the age of the

customers ?

Can't share that but it is going in the same direction as what | found.

Market research focused on active speakers

From the first meeting we had | could understand that active speakers are an interesting direction for

you, same when looking at your portfolio it seemed evident that you are missing products here.
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Let’s talk about the market and try to see where Dynaudio is positioned (if you have any comment
don't hesitate !):

| looked at the bestsellers active speakers on the market in audio specialist and “big distribution”
shops.

Audio specialist:

At Hi Fi Klubben the most popular products are their brand Argon audio and Dali.

ter efter Mest populeere v/

@

DALI OBERON 1.C + SOUND HUB
Aktivt hojtalersystem
12.497,- | 3ystem

—_—

ARGON AUDIO FENRIS A4 ©@  ARGON AUDIO FORTE AS MK2 ©@  ARGON AUDIO FENAIS ASS o
Trédies hojtaler - stereo Tridlos hojtaler - stereo Tridlos hojtaler - stereo
2.999,~ /par 5.499,- /par 5.499,- /par

At lydspecialisten (most sales are 30+) (I went there to talk with them) KEF, audio vector and
Devialet are the best-sellers (online) (He said: “We sell KEF because they are trendy” Same goes

with Devialet. (“Sales for non nomade bluetooth speakers dropped”)

KEF LSX Audiovector QR 1

€1.286,66 piece

When | went to the shop they told me that in general (passive included) dynaudio and KEF are the
best sales. But for the active people who are a bit scared of the price of the focus line, it's usually the
one coming in the shop and trying them out that understands it but over the phone they don’t.

Conclusion: These brands are willing to lower audio quality to touch the most people. Argon audio
for example will say that you have an unmatched sound for this price. When KEF or Devialet focus
more on the design and the marketing of the product.

Non audio specialist:

Obviously the biggest parts of the sales are nomade/non nomade bluetooth speakers. But they are
targeting the majority. With marshall, sonos and JBL.
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Sammenlign Sammenlign sammenlign

HUSK OPLADEREN
Marshall Emberton barbar Sonos One SL hejttaler (hvid) JBL Flip 5 baerbar tradles hejttaler
hejttaler (sort/messing) (sort)
49 48 45

Outlet-pris fra 952.- Outlet-pris fra 1394.- Outlet-pris fra 639.

It's interesting to see how JBL, which started as a Hifi specialist, switched their vision and tried to
adapt for everyone with their bluetooth speakers. Today the majority know them for that and not for

historical products.

JBL L52 Classic

€899,46 piece

From what | could find, that is their only Hifi product right now and you can only find it in specialized
shops. (Even hard to find on their website)

Conclusion: To touch people at a large scale, an historical brand can revisit their values and adapt to
the trend.

Conclusion

My conclusion for now is that Dynaudio is not ready to fit in this market. Seems more interesting to
look at young adults (25-30 or +) that are starting to settle down. They have more money to afford it,
it can also be a way to introduce them to the brand and later on they will invest in more audio
products from Dynaudio. If you want to touch younger people you would have to reduce the cost
and therefore compromise on the quality.

My opinion is that Dynaudio has a huge history in technical development and knowledge. The
product should be a way to open the doors to this passion you try to share with your products.
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The interest in good sound quality is increasing, mostly since apple music introduced the “lossless”
format. According to Lydspecialisten the sales for Hifi (active and passive) are rising with active
taking a biggest part of the market. People don’t want to have cables everywhere and they want

something they can use easily from their phone or TV.

They agreed on my market research, | should analyze some products that are direct concurrent

more in depth (Devialet and KEF LSX) both are interesting products that are “out of the pack”

They confirmed that this is an interesting target and that | should continue the research with this
user group. Might be interesting to ask the ones who have shelf speakers and see how they are
placed, if they are on a stand or not ?

C/Side research:

Side research showed that e-wastes are a growing problem. For electronic 3 options are to be

considered:

- Use of more recycled products
- Use the products and components for a long time
- End of use products are collected and recycled to a high standards

At Dynaudio when designing, are you considering some of them ?

Always nice to look into recycled products, for passive products it might not match with customers
expectations but for active products it can be interesting, it's another generation of people with

different views on the product. Would like to look more into it.

The goal at Dynaudio is to design to last, the products shouldn’t be outdated, you should be able to
use them for a long time. When looking at streaming services always integrating the ones that are
here to last, that's one of the dangers with these services, it's that it can be outdated at some point.
Need to think about the interface and how the speaker connects with the world around.

One way to be more sustainable is also to scale down the production and have a local supply chain.

D/Possible direction

Taking into account all the current research I'm having a first idea on how to build customer loyalty:
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20-25 years old + 4 25years old

Can't afford expensive spaakers Biggest music consumers Invest in audio equipment
for their home

Share music/ move around

Still use streaming senvices

etcath speaker
Quality of sound is increasing

Low fifespan———» Buy a new one———+ Grows

Give sl Thiow

High reliability timeless designs  Easily repairable Limit waste

Better longevity for products Re-use / Recyle

Consumption ways are changing

How to create customer loyalty ? Look into the iphone, their customers once they use the iphone

have difficulties to move away from it.

Doing a timeless design is more and more difficult. Young people will focus more on trends and
aesthetics. When doing an entry product the colors, materials and bound the product to a story is
super important. Represents the new nordic design. A good example for that is the muuto lamp E27,
the product is really simple but the story the product tells and the simplicity of the design are

working really well.

Timeless can also be difficult to reach with complicated products. Processors can get obsolete or

fashionable interfaces can get out of date.

Solution: Buy an active speaker system that keeps the advantages of active speakers (no cable, easy

connection...) and that can be upgraded or have a single part replaced easily.
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This solution might be complicated to implement, if you are able to modulate a product it will often
mean that the connections will be a bit weak and become loose after using them a lot. It's more
complicated to have a good finish on this kind of product. Some brands tried to do it but today they

are moving away from it.

What is important: Upgrade or the thought you can upgrade ? Selling the idea that in the future you

can upgrade.

Technically what are your ressources ? Do you have any kind of limitation ?

At Dynaudio they can do pretty much everything, if it's too complicated or not in their competencies
they can outsource the production (e.g. the music line).

Are you producing everything in Denmark ?

Not really it comes from a bit everywhere, they are assembling in Denmark some products but a lot

of elements are from other countries.

| saw that you use Pascal amplifiers for the Focus, are they built on demand ? Or are you adapting

their models to your speakers ?

The Pascal amplifiers are bought from their existing catalog, they try to see which one fits the best.
They will only add the inputs and the streaming module.

E/Supp questions

For the prototype I'll have to build, do you know if there is a possibility for Dynaudio to help with

some components ?
Yes that should be possible to some extent, depending on what will be done.

F/Important external not from discussion

Their active line is gonna lack product since they are discontinuing the music line. They want to touch
more people and have a way to introduce people to the brand, build customer loyalty. It is also
necessary to develop it because the active will take a bigger part of the market in the future (see
APPENDIX 1). Passive Hifi is becoming a niche product for passionate people, they are also from a
certain age usually. One day these people will die and be replaced by younger generations that have
been growing with active speakers. It is important for them to be prepared and start to furnish their
portfolio with active speakers.

We also talked about soundbars. Their sales are growing a lot because they can stream from phone,
TV, usually placed in the center of the room. Due to their shape they can do stereo and offer
surround sound effects. There is an authentic fidelity.
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P ' Audio Y Eg.

industry N\
/ N\ B3O

\ Devialet

Few brands
works on the

design and the
communication
of the story

Some brands are more recognized by “non passionate” people because they are differentiated from
others with a story, design and the communication. This can be an interesting angle to look at for a
“lifestyle” or entry level products for Dynaudio. Dynaudio has a huge past and big background in the

music industry — can be used in a story for a lifestyle product.

https://tg0.co.uk/ — new kind of button, can be interesting to look at in detail. If wood is used this
could be placed underneath and the user would have to touch the wood to control, it gives a better

feeling.

https://www.bang-olufsen.com/en/us/speakers/beosound-level — B&O level, really interesting
product, first cradle to cradle speaker. Can change some parts if broken or upgrade if the

technology evolves. It's interesting to look at it and can give good ideas.

Can base the future product on the music 5 from Dynaudio if it needs to be in the same price range.

The functions and sounds are amazing for the price.

Evaluation

This meeting helped to better understand the vision of the company for the future and their own
vision on the past and why some products were discontinued. They also confirmed some thinking

and helped to narrow down the angle.

Reflection

The research and the talk with Dynaudio confirmed that a product for -25 years old is not the best
option, they can't rival Argon audio (Stereo active speakers) or JBL (with bluetooth speakers).
Therefore the first angle was abandoned, it was too wide. The research angle is now limited to

young adults (+25) that start to settle.
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It would be more interesting to position themselves for 25-30+ years old. To target young adults that
are starting to settle down and want to start investing in a nice pair of speakers without spending

too much money (a direct concurrent would be KEF LSX).
It brings some different reflexion points:

- How to catch the attention of young adults that don't know them ?

- How to create brand loyalty ?
To do so it is important to understand the user group better. A more specific use case scenario must
be made, it will help to see what are the problems, how is the product used and what's the potential
? It can be done with interviews from users, to find some, a research will be made on facebook

groups dedicated to music.

To have a deeper understanding on the past mistakes of Dynaudio with their 2 failed active speaker

series, analysis will be made for the music and xeo products.
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Appendix 3: Price range of Dynaudio speakers

Objective

The goal is to have a better overview on all the products and their price. It will be possible to see
where they are missing products in their portfolio. It will also be easier to define what are the user
groups and which ones are missing. By comparing the results with some research on the needs from
users it will be possible to define an open market space for Dynaudio.

The focus will be on the home audio.

Experiment / Data

Passive (price for 2 units)

11!.

Confidence 60 Confidence 50 Gonfdence 30 Confidence 20 Consequence Cantour 301 Contour 201 Contour 26C1

325 000 dkk 217 000 dkk 155 000 dkk 85000 dkk 359 995 dkk R 000 62000 dkk 230000 dkk 27000 dkk (1w
emso [ a2 Emt10 250 soce ko0 oo 20 wem  Ewet0 [
15 498 dkk 11 498 dkk 7 499 dkk 5699dkk 5299 dkkv(1unit)  679999dkk 37 000 dkk 27 000 dkk 16 498 dkk 11498 dkk 9 999 dik (1 unit

Active (price for 2 units)

I!! ll??:'

Herkage special Speciiforty Foan s Focs 30 Foam 10 s 1

44 699 dkk 24500dkk  15495dkk 8999 dkk 78000 dkk 58 500 dkk 39 000 dkk 7 499 dkk 5999 dkk 3999 dkk 2699 dkk
(1 unit) (1 unit) (1 unit) (1 unit) (1 unit) (1 unit)

Price range high to low (passive):

- Evidence master / 679 999
- Consequence / 359 995
- Confidence / 325 000 - 85 000
- Contour /78 000 - 39 000
- Heritage Special / 44 699
- Evoke /37 000- 11498
- Special forty / 24 500
- Emit/ 15498 - 5699
Price range high to low (active):

- Focus (78 000 - 39 000)
- Music (7499 - 2699)
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Evaluation

The analysis of the cost shows that for the hifi speakers all the prices are covered from entry prices to
high end products. Dynaudio is worth shipping quality products and what they deliver with the Emit
10 is unmatched in terms of price and quality. It is the perfect entry in the hifi world of passive

speakers.

https://audiograde.uk/review/dynaudio-emit-10-loudspeaker-review/

Active speakers are almost not represented in their portfolio. The only speakers with 2 units for

|II

stereo sound and a real “speaker feeling” at home they have are 3 of them in a pricey series. They

have bluetooth and portative speakers in quite a wide range from entry price to more exclusive one.

Their bluetooth wireless speakers are even adapting to its position in the room: they have a really
high engineering level in their products.

NOTE: Since beginning the Music products are discontinued

Reflection

The interesting area to fill would be active speakers with a more affordable range. From intuition it
also seems like today there is more and more demand for this kind of product.

But in order to confirm that some user research and user needs must be made.

Could fit a market where parents want to introduce their kids to music and might offer them that as
the first good sound system or pass it on when upgrading.

They are doing active speakers portative as well as fixed with a wide price range. Therefore it is
possible to assume that they have the resources to produce any kind of speaker.
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Appendix 4: Understanding why the Xeo and Music series failed.

Objective

The objective is to understand better why this series was discontinued and how it affected the brand

image of Dynaudio.

Experiment / Data

A/The Xeo series

l'

Xeo 30 Xeo 20 Xeo 10

Model ~Cost (pair) (dkk) Launch date
Xeo 2 10.450 2015

Xeo 3 13.600 2012

Xeo 4 14.900 20147

Xeo 5 17.400 2012

Xeo 6 27.800 20147

Xeo 10 10.900 2018?

Xeo 20 16.400 2018?

Xeo 30 26.800 2018?

Xeo Transmitter 1.995 20127
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Note: Xeo Transmitter was used to connect an external source to it and send a signal to the Xeo

speakers.
Business context analysis

The next step is to analyze the Xeo speaker from Dynaudio that more or less matched the price
range and target but see why it didn’t work, explain with this theory.

- Quality domain
Quality Domain

Gab
Customer

expectations Customer
of product perception
or service of product

or service

There is a gap between the customer expectations and perception, they were expecting for
a high end wireless speaker but in the end the functionality didn‘t match with the intended
use. Therefore the product was not sold that much.

- What's the 4P model (Tidd & Bessant (2009)) / Innovation Landscape

Paradigm

Process Product

Position

Paradigm is high because it's a new kind of product and if it works it can create a big change in the
market. It is also the first time they are moving away from passive speakers for home audio.

Product is lower because they use existing technology but that was not really adapted for the
product in the first place.

Position is high because they are alone in this market.

Process is not too different from other speakers, they are already doing active speakers for pro use,
the only difference might be to include a new module but that doesn’t mean radical changes.
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- Technology push

We can talk about a technology push, the design was there and they implemented a new
technology into an “existing” product. But it didn't work as well as expected.

- Technology S-curve ? That's what happened with the Xeo ?

Technology S-Curves

performance

Disruption

Ferment

—
Time

Xeo series was one of the first high end audio wireless active speakers (https://dynaudio.com/home-
audio/xeo). They first launched it in 2012 (to put in context that's when JBL had their first bluetooth
speaker out (JBL Flip 1)(need to find a valid source)). The technology was there but not perfectly

adapted to the high end hifi. From an interview with Lydspecialisten the connection and quality were
the main reasons why the product was discontinued. Xeo has then been discontinued and replaced
with the Focus line that is more expensive but that has way better sound quality and connection.

B/The music series

Music 7 Music 5 Music 3 Music 1
7 499 dkk 5 999 dkk 3 999 dkk 2 699 dkk

The music is a line of bluetooth speakers from Dynaudio, they are a good product with high quality
sound and a fair price but they haven’t been a big success as was expected. According to Dynaudio
the main sale channel was through specialized retailers and audio shops. They were designed to
reach a large audience but didn't succeed. They also have quite some basic functions and they are
not really “different” in terms of design than the competitors, in the world of nomade bluetooth
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speakers most brands are doing similar products. It can be hard to make a difference without a
position in this market already strong enough.

This can be demonstrate with the 4P model:

Paradigm

Process N> Product

Position

This product was maybe radical for Dynaudio but when looking at the market it wasn’t at all. It was
taking the codes from other brands that succeeded on this market

Talking about core values, look into bose and JBL, did they affect their core values ? What have they

changed ? (look at theory timeless/timely)
Make a study about the direct competitors. (value, product, scope)

C/Devialet

PHANTOM | PHANTOM JJf

Phantom |1 103 dB Phantom | 108 dB Opéra de Phantom 1l 95 dB Phantom 1l 98 dB
mpee st - [3 e - F

DKK 17.490 DKK 8,990 DKX 11,490

The Devialet phantom has been a revolutionary product when it was first launched in 2015
(https://dirigeants-entreprise.com/entreprises/devialet/) Devialet succeeded in entering the wireless

Hifi (https://www.sitegeek.fr/article-technologie/audio-video/test-devialet-phantom/ ). They focused
a lot on the marketing of the product, they targeted a user group with more money. The technology
was the result of several years of development. They introduced different patents and offered a

different sound distribution for this kind of product. Therefore we can talk about a technology push.
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Technology push

e%y%

As a new brand entering the market they understood that they should create a strong brand identity
to differentiate themselves and that goes by the marketing but also by the aesthetic of the product.
They managed to use technological development and build the aesthetic around it. This resulted in a

design never seen before on speakers.

Design push
(Radical dasign driven innovaton)

e V?e
\

https://www.devialet.com/en-dk/?country=DK

Paradigm

Process Product

Paosition

Paradigm is high because the product is really new in this category. Product is in between because
even if it was different the technologies were taken from other products and not completely ready,
some people struggled with updates (See interview with Gerald). Position is also halfway because it
was different but wireless hifi already existed before. Regarding the process there are no major

changes compared to other products that already existed.
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D/KEF LSX

Price 10990 dkk

According to Lydspecialisten these speakers are a big hit and mainly due to a mode.

https://www.youtube.com/watch?v=REHUPWWXV3Y https://fr.kef.com/products/Isx-2 From what

the commercials are saying and the way they are presented on the website it is clear that the main

focus was on the aesthetic. “Fabric that looks like the ones on furniture” were used. The colors used
are also more “modern” and playful than most of the regular speakers, which attracted younger
adults. It has been thought to fit perfectly in a young adult environment. The colors also give an
impression of having a more personalized product. KEF is also an old brand (1961) that used the
brand history with knowledge in high quality audio. Need to reframe the product more than develop
it. They seem like a direct concurrent with what Dynaudio is trying to do. FInd a good formula to
break through the market.

Design push
(Radical dasign drven innovaton)

Therefore they clearly focused on a Design push.

Paradigm

Process N Product

Position
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We could compare the 4P model with the one from the music line. They arrived in a market already
filled with similar products but by creating a story and identifying the customer environment they
managed to raise.

E/B&O Emerge and Level

(B&O emerge 5590dkk) (B&O Level 10490dkk)

They are both part of the beosound series.

The emerge speaker has been thought about a speaker that is really discret, the design is inspired
from books that are a timeless product. (https://www.youtube.com/watch?v=X5GyWpHwaTM )

(https://www.bang-olufsen.com/da/dk/hoejttalere/beosound-
emerge?qgclid=CjwKCAIAI9efBhAkEiwA4Toris7DSrk82Q3SylsrlvVexz03LaYDtibCl tkBDM6EOgUIMe
BszLhoCRzgQAvD BwE )

As usual Bang Olufsen products are differentiating themselves with their clever design. It is
supposed to be compact and can be carried around the house or in the garden. It doesn’t look like it
but delivers quite a high sound.

The Level are taking some of the same codes, it should be able to use it everywhere and for any
source, it can be paired in stereo. The main difference is that they are selling it as a product that
should never be obsolete because the streaming module or battery for example can be replaced in
the future when the technology evolves.lt is highly modular and can be carried everywhere.
https://www.bang-olufsen.com/da/dk/hoejttalere/beosound-
level?gclid=CjwKCAIiAlI9efBhAkEiwA4TorijVI-
uJ58uumlhZxjlOAombfligvpAFUCYRytDetjTmCHf8GRRh ghoCiLYQAvVD BwE

We can see a technology push
Regarding the 4P model the emerge is not really differentiating from other products by offering

new functions or new elements but more by understanding the environment it should evolve in.

The B&O Level 4P model:
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Paradigm

Process Product

Position

The Level is innovative in every aspect, the way to consume audio products is redefined. But with the
product it is around the middle because it is still not proved that this technology will work and how

well it will be updated. Is it offering the possibility to do it or people will really do it?

Evaluation

The failure of Dynaudio for these 2 active products can be explained. The Xeo because they tried to
do a new kind of product in the high end Hifi world but the quality of the product wasn’t matching
with the kind of customers, it was still reserved for a smaller audience. With the Music they wanted
to touch a bigger audience and fit in another market. But originally it's not their customers, in order
to break through a new market they should have brought something new and better target the

group when designing it as well as the sale channels.

We can see that the latest successful product in the audio industry made a difference in the market.

By the design or the technology. Understanding the user and environment better is essential.

NOTE: Xeo 10, 20, 30 have been relaunched, Music are discontinued except Music 7 (new updates).
Therefore create shelf speakers doesn’t seem like a relevant option.

Reflection

For their 2 failed active products Dynaudio failed on the user group analysis. If they want to develop

to more people it's important to understand this new group and the needs that come with it.

The next step is to analyze the environment of the potential user and see what are the key elements

that can be used for a new Dynaudio product. In order not to do the same mistakes.
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Appendix 5: Have a better understanding of the media evolution in

Denmark on the year 2022

Objective

The objective is to understand better the way of consumption of the Danish population in the past

year.

It should help to understand the consumption habits of young adults (25+).

Experiment / Data

https://www.dr.dk/om-dr/fakta-om-dr/dr-i-2022/den-aarlige-rapport-fra-dr-medieforskning-er-klar-

saadan-var

"When older people change their habits, it is very evident in the averages, and this is perhaps one of

the most important lessons of '"Media 2022'. Change and digital evolution are not the preserve of

the young.”According to DR the year 2022 showed a real change in the consumption ways.

Streaming services are more present than ever.

Fordeling af danskernes mediebrug
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-1%
%

-13"

20%
2
22%
23
50%

nw >

Dagligt minutforbrug pa traditionelt tv og streaming

112
100 108 —

10% 20% 30% 0% 60% 70% 80% 90% 100%
N & & 5 & o€
Traditionelt tv @ Streaming Radio @ Streaming af radio og musik Laese nyheder pé nettet ® Gf.:’“’\ #-dv@ \)@"\ a‘-”@ ‘,&\ ‘f\ &
e o &
&
@ Spil og gaming panettet @ Sociale medier @ Trykte medier PF;."{&L « o
P . " E R —
foo Kien t ot estimers -
sweaming ex i Pty

Top 20: Dagligt minutforbrug pa streaming pr. tjeneste

YouTube
Netfiix

TV 2PLAY

DRTV*

VouSee Play

Viaplay

Disney+

Stofa WebTv

HBO Max

Allente

Discovery+

Altibox

Tella TV

Amazon Prime Video
Apple TV+

Morlys Play
Eurosport Player
Pluto TV

€ More

Dansk Filmskat

o

47

oL

Kide:Nlsen

Sociale macker

“Tallone for DRTN 09 TV 2 Pla r vasgtet med player cita

Samsening pa flow og streaming
100%
90%
80%
70%

60%

50%

40%
30%
20%
10%

0% 45% 61% 58% 4%
1992 2002 2012 1H 2022

Solo @ Samsening

Melgruppe: 3+ & Kilos: i Sole) og
Live + VOSDAL skskinet. Data fer 2022 gaeiter for L halvse

30


https://www.dr.dk/om-dr/fakta-om-dr/dr-i-2022/den-aarlige-rapport-fra-dr-medieforskning-er-klar-saadan-var
https://www.dr.dk/om-dr/fakta-om-dr/dr-i-2022/den-aarlige-rapport-fra-dr-medieforskning-er-klar-saadan-var

Evaluation

Young adults are really dependent on streaming services. We can also see that since covid it kept
evolving. Youtube is the most used one before netflix. Over the years more and more people are

watching/listening to content alone.

Reflection

Our ways of consuming media are changing a lot and even after covid the habits we took didn't
stop, it kept evolving in all the age groups. This confirms that today having a device to play sound
should interact easily with all these services. (TV are also becoming thinner and thinner and therefore

less space for audio system = audio quality degrading)

It's important to take into account the growing percentage of people watching something alone.
Could an audio device be developed for this situation ? Might be watching alone but annoying the

neighbors.

Possible direction could be to look at changes in audio quality on the TV and cross that with the fact

that people are watching TV more and more alone.
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Appendix 6: side research

Objective
Try to find interesting topics that could be related to music industry and speakers developpement in

general. Find problems.

Experiment / Data

A/17 goals for sustainable development

https://sdgs.un.org/goals

https://wdo.org/resources/world-design-agenda/

VAST MAJORITY oF Tee

WORLD’S ELECTRONIC WASTE IS

NOT BEING SAFELY MANAGED

E-WASTE COLLECTION RATES

L1.2% L 16%
Y Y
e L

LATIN AMERICA AND SUB-SAHARAN
THE CARIBBEAN AFRICA

ﬁ.ﬂ% '22.8%

EUROPE AND GLOBAL AVERAGE
NORTHERN AMERICA

We can see that across the globe only 22.8% of all the electronic parts are recycled — why ?

https://environment.ec.europa.eu/topics/waste-and-recycling/waste-electrical-and-electronic-

equipment-weee_en

The amount of electrical waste is also increasing every year. “It is now one of the fastest growing
waste streams.” (European commission)

“modern electronics contain rare and expensive resources, which can be recycled and re-used if the

waste is effectively managed.” (European commission)

Improving the collection, treatment and recycling of electrical and electronic equipment (EEE) at the
end of their life can

- improve sustainable production and consumption
- increase resource efficiency
- contribute to the circular economy

(European commission)
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B/Circular economy

F )

RAW MATERIALS OQ
PROJECT DESIGN

RESIDUAL
WASTE

CIRCULAR

ECONOMY Lfﬂ

PRODUCTION

=

DISTRIBUTION

https://www.europarl.europa.eu/news/en/headlines/economy/20151201STO05603/circular-

economy-definition-importance-and-benefits

Denmark is only recycling 38.5% of their E-waste

Recycling rate
of e-waste
in the EU

‘ §‘x

What is the EU doing do reduce e-waste?

In March 2020, the European Commission presented a new circular economy action plan that has as
one of its priorities the reduction of electronic and electrical waste. The proposal specifically outlines
immediate goals like creating the right to repair and improving reusability in general, the
introduction of a common charger and establishing a rewards system to encourage recycling

electronics.

https://www.europarl.europa.eu/news/en/headlines/society/20201208STO93325/e-waste-in-the-eu-

facts-and-figures-infographic

EU recommendations are repairing or re-using electronic materials.

C/The place of technology in today’s society
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https://www.dezeen.com/2018/08/01/le-corbusiers-villa-savoye-sunk-danish-fiordasmund-havsteen-
mikkelsen-installation/?fbclid=IwAR1BW-
78In5BZvsITEyGp48vJPB5x6Hck2XNRfsoUsTcZSHZGZoGEYcsGh8

Here the artist is criticizing the place of technology in our society and how it can affect a presidential
campaign and votes from the people. It leads to thinking about how technology influenced our
consumption ways within the music industry ?

https://reader.elsevier.com/reader/sd/pii/S0148296308001768?token=9AE4F23322F1D563DDF38A1
FA030339A281AF1E39179F2DA0815563C636A4A1BDD647E904EFAGFDFBCF93DA127F9EB3B&ori
ginRegion=eu-west-1&originCreation=20230213094105

“This means that adoption decisions may be influenced not only by one's own attitude about a
product but also by socialization forces due to the desire to align one's behavior with referent group
norms” (Songpol Kulviwat, Gordon Bruner, Obaid Al-Shuridah ; 2006)

“Social influences affect intentions.”
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We can still see today that the most popular speakers for a big distributor like Elgiganten are mainly
bad quality speakers that focus more on price and functionality.

(However, this emphasis on consumption and the rapid pace of technological change can also have
negative effects on the audio industry. The focus on quantity over quality can lead to products being
produced more cheaply and with less attention to detail, resulting in lower-quality audio experiences
for consumers. Additionally, the constant introduction of new and improved audio products can
make older products quickly become obsolete, which can be problematic for both consumers and

the environment.

Overall, the impact of a consumption-oriented society on audio products has been both positive and
negative. While it has led to a wider range of products and improved technology, it has also created
a focus on quantity over quality and a constant cycle of technological change that can be

unsustainable in the long term.)

D/Statistics

Do you stream or download music content on a weekly basis?

Revenue from the sale of recorded music ¥

Form of distribution | Nationality:

— Physical media | Danish  — Physical media | Foreign — Streaming | Danish — Streaming | Foreign

2015 2016 2017 2018 2019 202 2021

from dst.dk
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https://midiaresearch.com/blog/music-subscriber-market-shares-2022

Global music streaming subscription market, Q2 2022

Global music streaming subscription market, Q2 2022 (revenues are label trade values and refer to FY 2021)
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34,840

$2.565
31,718

17 1,219
- 5 soop  gosg 342

- e
=
]
@

8
z
=

4
Deszer |l @
s

Oner
lusic:

Pandara

Tenoant Musi:

¥ouTube Music

Armazon M
Apple M

Source: MIDIA Ressarch Music Subseriber Market Share Model 11722

Subscribers (millions)

Deezlel[%&-s ov?.-:o.ziz.a‘ and market share
5% %)
Yendex, 13.7,
22%
MetEase, 37.6
B.1% Spotity, 187
YouTube Music
A B9%
Amazon Muskc ,
82.2.13.3%
Tancent Music , Appie Music .
827, 13.4% 84T, 13.7%

How do young adults spend their money ?

https://www.economist.com/business/2023/01/16/how-the-young-spend-their-

money?utm_medium=cpc.adword.pd&utm _source=google&ppccampaignID=18151738051&ppcadl

D=&utm campaign=a.22brand pmax&utm_content=conversion.direct-

response.anonymous&gclid=Cj0KCQiA3eGfBhCeARISACpJNU-

bff6FiiMIgMFuzolvfOQh93x2tLGWggkWVnU3H5ZeqEDW-XK5nwEaArAgEALw wcB&qgclsrc=aw.ds

https://youngandtheinvested.com/millennial-spending-

habits/#:~:text=Millennials%20spend%20more%200n%20convenience,and%20retirement%20than%

20previous%20generations.

https://www.worldbank.org/en/programs/icp/brief/foodpricesfornutrition#: ~ :text=DATA%20HIGHLI

GHTS,was%20slightly%20higher%20at%20%243.35.
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https://youngandtheinvested.com/millennial-spending-habits/#:~:text=Millennials%20spend%20more%20on%20convenience,and%20retirement%20than%20previous%20generations
https://youngandtheinvested.com/millennial-spending-habits/#:~:text=Millennials%20spend%20more%20on%20convenience,and%20retirement%20than%20previous%20generations
https://www.worldbank.org/en/programs/icp/brief/foodpricesfornutrition#:~:text=DATA%20HIGHLIGHTS,was%20slightly%20higher%20at%20%243.35
https://www.worldbank.org/en/programs/icp/brief/foodpricesfornutrition#:~:text=DATA%20HIGHLIGHTS,was%20slightly%20higher%20at%20%243.35

Evaluation

The UN defined new sustainable goals to respect for a more sustainable development. Regarding
electronics, the goal is to safely manage the waist. This relates to the circular economy.

(https://pacecircular.org/action-agenda/electronics) There are 3 axis to work on for a more “circular”

economy on products:

- (1) New products use more recycled and recyclable content
- (2) Products and their components are used for longer
- (3) End-of-use products are collected and recycled to a high standard

Dynaudio has the ability to act mainly on number 1 and 2.

The pandemic has affected the way people consume music and buy audio products. It allowed
people to reconsider the feelings music can bring and how a good sound quality can be important.
Statistics show a neat increase in the use of streaming services over the years with spotify and apple
music being the most used services, respectively (30.5% and 13.7%). To answer this demand of
higher quality apple music found a solution:

- Apple music lossless (24 bits/192 kHz) for high audio quality have been implemented only in
2021 (https://www.apple.com/newsroom/2021/05/apple-music-announces-spatial-audio-and-

lossless-audio/)
- When on Spotify the highest quality available is mp3 equivalent (320
kbit/s)(https://support.spotify.com/us/article/audio-quality/) which is still compressed files

when apple music uses uncompressed files.
At the same time smart speakers sales have increased over the years and if today we look at the
most popular speakers it is still quite low quality.

Reflection

Regarding the sustainable goal it should be seen further on in the project and be taken into account
in the development of the product and the functionality. It might be difficult to use it as the main
development point of the project.

Our consumption of music and audio products have evolved a lot these past years. We went from
high audio quality standards to lower ones due to streaming services and support but today there is
a change in the society and we are going back to higher standards. Covid helps to realize how
important consumption ways matter. The longevity of a product is really important and that is one of
the main aspects of Dynaudio speakers. Usually longevity means better quality in the components

and the audio.

Therefore, how to invite people to change their way of consumption ? It is seen that they want to but

it is still no happening.
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Appendix 7: User research

Objective
Find out about different speakers for different applications and see what are the best sellers.

Is there a pattern in function of the category of shops and buyer ?

Experiment / Data

The research is made for Denmark in order to limit the range and because Dynaudio is a danish
company. It will also be easier to get in contact with shops and users. From a first meeting with
Dynaudio it was seen that the products are first developed according to the danish (and european)
market and then some few changes are made for chinese market which is one of their biggest

markets.

A/Best sellers in specialized shops:

regarder sur des sites spécialisés (thomann, hifi klubben,...) and see what the best sales are in

different categories
pre amplified for bar and restaurants ? or personal use
Hifi Klubben

most popular activ speakers) (https://www.hifiklubben.dk/hojtalere/aktive-hojtalere/ )

rter efter Mest populzere v

(J
®
®

—_—

ARGON AUDIO FENRIS A4 oe ARGON AUDIO FORTE AS MK2 oe ARGON AUDIO FENRIS ASS o e
Tradlgs hejtaler - stereo Tradles hejtaler - stereo Tradles hejtaler - stereo
2.999,~ /par 5.499,~ / par 5.499,~ /par

38


https://www.hifiklubben.dk/hojtalere/aktive-hojtalere/

@@

0
O

<
ARGON AUDIO FORTE AS5 MK2 @ @  ARGON AUDIO FORTE A4 MK2 + SOLO ARGON AUDIO FORTE A5S
Tradigs hojtaler - stereo Tradles hojtaler - stereo Tradios hojtaler - stereo
8.499,- /par 6.498,- / System 7.999,- | par

g
o ®

[
\

N—
e

DALT OBERON 7 C + SOUND HUB COMPACT DALT OBERON 1 C + SOUND HUB ARGON AUDIO FORTE AS
Aktivt hejtalersystem Aktivt hejtalersystem Tridles hojtaler - stereo
18.197,- / system 12.497,- / System 4.999,~ | par

most popular in general:

SOUNDBOKS (BEN. 3) * BATTERVOKS ARGON AUDIO FENFIS 24 © @ SENNKEISER AMBED SOUNDBAR
T med Tades st Soundbar
2.999,- /o 14.909,- Itk

SOUNDBOXS 60 + BATTERY SONCS BEAM (GEN2) ®  DALIOBERONS ®s o
T  med Soundbar Gulvhijtaler
5.199, ! 3.749,- I3tk 7.398,- /00

SONOS ONE (BEN2) ® ' BANG & DLUFSEN BEOLIT 20 ® VeIV
ridigs hijtales Trddles hjtaler med batteri Guivhojtaler
.888,- /3 3.999,- /5% 9.998,- /o




Topsound

most popular (https://www.topsoundhifi.dk/shop/26-aktivetraadloese-hoejttalere/)

Afficher 15 produits

Harman Kardon Harman Kardon
Citation un MK Il Citation 200
Harman/Kardon Harman/Kardon

1 699,00 DKK 2 950,00 DKK

Sélectionnez la variante

Sélectionnez la variante

Trier par: Mest kebte v

Harman Kardon Harman Kardon
Citation 300 Citation 500
Harman/Kardon Harman/Kardon

2 999,00 DKK 4 995,00 DKK

Sélectionnez la variante Sélectionnez la variante

Haut-parleurs Bluetooth actifs

Afficher 10 produits

Yamaha : WX-10 Tangente : Tangente
Yamaha Classique
Cle
1 595,00 DKK 3 495,00 DKK

L !

Trier par: Mest kebte v

. . . \i

Systéme audio : Saxo 5 Yamaha : ISX-80
actif Yamaha

Audio du systéme

5 995,00 DKK 3-495:00-DKK
2 995,00 DKK

: o i !

Haut-parleurs Bluetooth actifs portables

Afficher 4 prodults

asion P6 B

échapper

9 995,00 DKK
4 995,00 DKK

Trier par: Mest kebte v

voli Audio

4-500.00-DKK
1.399,00 DKK

6 495,00 DKK
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Haut-parleurs de sol (prix pieces)

Affichage de 48 produits sur 53 Trier par: Mestkebte v Afficher la quantité : 48 pr. Side v

r r

29 950,00 DKK 44 950,00 DKK 7 495,00 DKK

224 900,00 DKK

Lydspecialisten

https://www.lydspecialisten.dk/en/speakers/?orderby=popularity (located in Aalborg — should go

visit them at some point)
KEF LSX BL L52 Classic Audiovector QR 1

=

KEF LSX Il JBL L82 Classic Dynaudio Emit 20

€1.465,

o

Dynaudio Evoke 10 KEF LS50 Wireless Il DEVIALET PHANTOM Il 98 DB

B/Best sellers in all public shops:

Elgiganten (https://www.elgiganten.dk/tv-lyd-smart-home/hojtalere-hi-
fizsort=FFCheckoutCount:desc)

General (all active) (speakers + bluetooth speakers)
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Sammenlign Sammenlign Sammenlign Sammenlign

HUSK OPLADEREN HUSK OPLADEREN
Marshall Emberton baerbar Sonos One SL hejttaler (hvid) JBL Flip 5 baerbar tradles hejttaler Sonos One SL hejttaler (sort)
hejttaler (sort/messing) (sort)
49 48 (1404 45 (2274 49
Outlet-pris fra 952.- Outlet-pris fra 1394.- Outlet-pris fra 639.- Outlet-pris fra 1304.
Sammenlign Sammenlign Sammenlign Sammenlign

RESTSALG

S s far et Findes f flere varianter

JBL Link Music tradlos hejttaler Sonos One Gen 2 hejttaler (hvid) Google Nest Mini 2. generation Marshall Stanmore BT Il

(sort) (chalk) Bluetooth hejttaler (sort)
4.0 45 43 46

467- 1699- 349- 2695-

Hifi speakers

Sammeniign Sammeniign Sammeniign Sammanign Sammeniign

¥ g
E® | oo

8L ' Sony SS-CSE hejtal ) Canton GLE 436 hoftaler (hvid) hahy
hotaler- hvid

6199-

40 47

1309- 1599

®
- planofinish ha guiv-hi ler NS-777 -1 stk Kr;mﬂ AB Tavor 5-0 5.25 hejttalere ‘Samsung hajtaler VL351/XE (hvid)
NS-F3508K - sort - planofinish {hvid)
1599- 3149- 2759 1495- 321-
Speakers (all active)

Marshall Stanmore BT Il Marshall A BTl Marshall Stockwell Il hajttaler

Bluetooth hejttaler (sort) tradles hejttaler (cream) Bluetooth hejttaler (hvid) (sort)
45 50 44 46

2695 1999- 2695- 1227: ==



Sammenlign Sammenlign

¢=§@,//~\\_ EE??;,ia\ N

< -
e
Aufiio Pro Ad.don C5active Devialet Phantom 11 95 db tradles
hejttaler - hvid hejttaler (white matte)
47

50

1457- 775

Darteain Amidar <&

Bilka

'O

SONOS ONE SL HOJTTALER - SORT

Shi

Q

JBL XTREME 2 BLUETOOTH HOJTTALER

fifuld lyd

sonn .
3%
<

S— 1.088,-

<
SAMSUNG MX-T70 PARTY TOWER MED JBLFLIP 5 BLUETOOTH HOJTTALER -
BLUETOOTH VANDTET
2.555,-
649,-
Hifi: Passive speakers
v

MAGNAT MONITOR SUPREME 102 HOJT-
TALERS£T SORT HvVID

969,-

[Pt Fract |

Hifi: Active speakers

Sammenlign

Findes | flere varianter
Devialet Phantom Il 98 db tradies
hejttaler (iconic white)

5.0

1499

SPAR N— )\
5% \
- B
J
d

sammenlign

Yamaha MusicCast 50 tradies
hejttaler (sort)
40

4399-

-0

JBL VIBE 300TWS TRADLOSE ORETELE-

FONER - HVID

For 599,

449,-

v

SONOS MOVE SMART HOJTTALER - SORT

| racr |

2.799,-

<

MAGNAT MULTI MONITOR 220 AKTIVE

BLUETOOTH HOJTTALERS£T

e FraGT |

X

3.345,-



v v

SONOS ONE SL HOJTTALER - SORT SONOS MOVE SMART HOJTTALER - SORT GOOGLE NEST AUDIO SMARTHOJTTALER
& " MED STEMMESTYRING

[FRi FRAGT] 1.333,' | FRi FRAGT | 2799,- 699,-

C/Upcoming brands and products:

We can see that a lot of new brands are taking a huge part of the market such as Sonos, Escape,
Devialet for example. Some other more historic brands such as JBL, KEF, Bower and wilkins, and
Sonus faber for example found a way to reinvent themselves with new products using the last

functionality.

https://www.gearpatrol.com/tech/audio/a42258232/most-interesting-hi-fi-and-audio-gear-2022/

What allowed them to do that is to use the new kind of streaming services, new ways to connect the
speakers to other gear, innovant smartphone applications are examples. When some other brands
such as Dynaudio, Dali or Klipsch are still communicating on their historical products and experience
in the audio industry. To touch a large public today this might not be the best way to do it.

A brand like Marshall managed to use historical design and history with guitar amplifiers to turn it
into design and have a strong part of the market. Could that be an option for Dynaudio ?

Evaluation

It allows a fulfilled database with some speakers that are the most popular ones from different

categories, mainly active speakers (bluetooth, shelves and ground speakers).

Reflection

This research showed a market filled with a lot of similar products for different uses. The next move
will be to conduct a user interview in order to understand better what the needs of the users are.

What kind of speakers are they using? And for which purpose.

To identify some kind of pattern a meaning frame analysis will be conducted on selected speakers
from different categories.

We can see that the way to consume audio products have changed over the years and the brands
that could understand these new markets first and allowed themselves to reinvent their way to think
about music are today more recognized among the big audience.
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Appendix 8: Positioning of audio products on the market - revised
Objective

Review the market analysis previously made to better determine what products are the most popular
ones on the market and what are their positions on the market. The goal is to make it ready for the
process report and better detailed.

Experiment / Data

The different products identified in the APPENDIX 7 which are the most popular ones on the market
are put into a graph in function of the age of the user group and the price of the product.

Links for the pictures:

https://www.hifiklubben.dk/hojtalere/aktive-hojtalere/

https://www.topsoundhifi.dk/shop/26-aktivetraadloese-hoejttalere/

https://www.lydspecialisten.dk/en/speakers/?orderby=popularity

https://www.elgiganten.dk/tv-lyd-smart-home/hojtalere-hi-fi?sort=FFCheckoutCount:desc

A/Position of the products on the market

In the APPENDIX 7 some products are identified as the most popular ones among different audio
retailers in Denmark. They are then placed on the following graphic according to their retail price
and the age of the users. The objective is to identify a possible pattern and consumer habits in
function of their age.

The age is identified according to the previous research, the design language of the products, the
reviews of the products and the interview with 2 audio shops in Denmark.

High price(dkk)

s - SLE L
g |

JB . = -, -
le ' —
"- 2000

S a wl

Low price(dkk)

B/Stereo or mono product ?

The first thing we can see is that there are products meant to be used in stereo with two units and

some meant to be sold as a single unit for a mono use.
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High price(dkk)

30 000 )

ob (¢ ~ B
. 10000 . ‘ L 2 “/ l >
/' b \
Young A l a old
e = \\ 30 35 B “\ + <

3000

700

Low price(dkk)

In red the products are sold as a single unit and meant to be used in mono. In the young segment
(under 30 years old) they are the most represented. For the adult segment few products are present,
this can be explained by the products mainly being sold as a secondary product. These older users
will most likely have a pair of stereo speakers and an extra in another room. As seen in the user
research (APPENDIX 13) youngs will most likely move around their house and need a nomade
solution, this could also explain why they are more present in this segment. Most of these nomade
speakers can be paired to play in stereo if a second one is bought but the research showed that
when growing up the young adults will most likely buy a set of stereo speakers on the side.

In these are sold as a pair of speakers, few speakers are present in the young segment as they
are usually more expensive but few products are still present and targeting the young audiophile
that want to enhance the music experience. Adults will usually have more money to invest in a

stationary sound system that will give a more exclusive feeling.

In these are a bit special. In orange it's a soundbar from Sonos, it can play in stereo but it will
also be sold as a single unit. It enhances the sound of the TV and it is a good compromise between a
single speaker and a set of speakers for the price. In this segment of users the user usually has more

money and will buy a second speaker.

Going from mono to stereo will enhance the audio experience but the stereo products are often
more expensive. Meaning that users will start from mono products and evolve towards stereo

products.

C/Evolution in the user consumption habit
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High price(dkk)

Low price(dkk)

We can see a density of products along this line meaning that the older the user is the more money
they put into audio products. Few exceptions are identified with Soundboks, Sonos, KEF, Tangent
audio and one of the Dynaudio speakers. They are managing to get “out of the pack” by offering a
different kind of solution. This is mostly seen with the Soundboks and Sonos, the story behind the
product and the functions combined to a strong marketing allows them to break through.

The KEF LSX is still targeting young users but as a high quality product with a fashionable design. It
is also the brand history and knowledge as a sale argument.

The tangent audio product and the Dynaudio emit 20 are made by highly recognized brands in the
audio industry and even though they are cheaper compared to other products in this segment,

because they are from these brands they “assure” the user that it's a good quality product.

The evolution in price of the products is related to the user going from mono to stereo product.
Developing a new solution for a speaker while being in the mainstream can make it difficult to
breakthrough on the market.

D/The young adult segment

30 000 [

il

g MY

' B8 ~ ‘el |

l ] .
’ P (B -, -
T he
%9,- v w i

aD

Low price(dkk

When looking at the young adult segment it is possible to see that there is a wide variety of
products.There are some mono and stereo products, nomade and fixed solutions. This could be
explained by the user being in between two categories, the nomade speakers and the more

permanent solutions.
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The case of Sonos is a bit specific as these speakers are targeting mainly adults by the design
language and the possibility for it to be multiroom but some young adults are also attracted by the
connectivity they offer and the sound quality for its price (APPENDIX 11).

Could a hybrid product offering the convenience of nomade speakers and the quality of stereo
speakers be a solution to touch young adults ?

Evaluation

To breakthrough and make a difference from other products some brands are using different
strategies. It can be by focusing on the functionality of the product (Sonos, Soundboks) or relating to
the brand history (KEF, Tangent, Dynaudio). It is also seen that young adults are in between 2
categories of products where they have some functionality, a nice interaction with the product and

products that enhance the sound experience.

Dynaudio has both the brand history and the technical knowledge to develop such a solution,
therefore a new Dynaudio product should include both of these aspects to breakthrough on the
market.

Reflection

The research showed that young adults are an interesting group to target for several reasons.
Analyzing the different products on the market according to the price and the age segment lead to
insights on what should include a new Dynaudio solution for a potential breakthrough.

The next step is to have a closer look at some successful products to understand what were the
brand strategies to breakthrough on the market and possibly identify some key elements for a

potential success.
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Appendix 9: Breakthrough analysis - revised

Objective

The objective is to analyze the breakthrough of different successful products on the speaker market
to possibly identify some patterns revealing different aspects that can be respected for a new

Dynaudio product.

Experiment / Data

4P show incremental innovation process and radical innovation on the product
product architecture / evolve with the user are linked from 4p model

A/Theory used

It is discussed in a supervision session that 2 theories could help to identify some patterns, the 4P’s

model and the meaning frame analysis.

MEANING FRAME

PAAADIOM
MENTAL MODEL

Aspired Working
Probiem
rame INSIGHT — VALUE PRINCIPLES
FRAME
Aspired Working
Sowion | INSIGHT —p= VALUE PRINCIPLES
" PRoouCT Frame
PROCESS {SERWICE) 1 e ————
| FRAME
/ \
Aspired Working
Salution INSIGHT —= VALUE PRINCIPLES
Frame |
FRAME
)

POSTION et
FIGURE 1.1 The 4Ps of innovation space.

Tidd & Bessant (2009) / Haase&Larsen (2019)

The 4P’s model can help to clarify the position of competitors and of Dynaudio on the market. It will
give an overview but doesn’t allow you to go in depth. To do so the “meaning frame” analysis can
be used.

A first attempt was made in APPENDIX 35, the results of the 4P’s model showed interesting insights
but the “meaning frame"” analysis made it too confusing. It was difficult to get valuable information
as these products were analyzed from desktop research and there was no real discussion with the
designers of these products. Getting information directly from the designer is quite difficult and
requires an interview with them. Some of these products are still on the market and could give
important information to competitors therefore making a precise analysis that could give accurate
results is too complicated. The “meaning frame” analysis is then abandoned.

B/Products

The 4P’s model will be used on 4 products. 3 products from competitors' brands that had a big
breakthrough on the market and 1 product from Dynaudio that wasn't successful.

In this way some first assumptions can be made on what didn’t work on this Dynaudio product in
comparison with the other ones. The objective is to identify some similar elements and direction
these brands took in the process, the position, the product and the paradigm that can further on be
applied on the new product.
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A/The Jambox by Jawbone

https://www.dezeen.com/2010/11/23/jambox-by-yves-behar/#

The Jambox by Jawbone is chosen as a case because of the rise and fall of the brand. The Jambox
has even been mentioned as “design of the decade” by the Industrial Designer Society of America.
The Jambox was developed to touch a lot of people and they succeeded. By offering a known
technology but with newer options that improves a lot on how to use the product and giving more
flexibility in the customization than the other. The need to change the position and the process
wasn't big so they could save money on production cost and deliver a product with low prices but
still delivering good quality and versatility. Later on Jawbone decided to go into another field with
fitness equipment which is one of the main reasons for this failure. They tried to expand too much

from their original core products by going into fitness and not giving up when the competitors in this

domain were doing better (Fitbit, Xiaomi fitness tracker).

https://history-computer.com/the-real-reason-jawbone-failed-
spectacularly/#: ~:text=Unfortunately%2C%20Jawbone's%20demise%20is%20a,to%20believe%20it

%20could%20succeed.

Jawbone - Jambox Paradigm
Product: Radical innovation

World first intelligent biuetooth speaker and
Paadigm Radical Innovation @ st speaker that couid bo customized in so
By introducing a product vath all . many different combinations.
these features they changed the way
people are using bluetooth speakers \ |
and rewrote the rules. Now everyone \
expect a bluetooth speaker to have

these functions \

Process Product

Process. In between

They changed a bit the way to use
CNC machine in their words: "We s

turned CNC, an industrial process, ‘
into a brush we can paint with. But e s
the main parts are mads by a market with consumers, they decided
commonly used technics to keep going in the same market but
they developed their distribution by
selling audio products directly in Apple
Stores

+

Position

B/Sonos play 1, 3 and 5
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https://www.techradar.com/reviews/audio-visual/hi-fi-and-audio/hi-fi-and-av-speakers/sonos-play1-
1189345/review

The first generation of Sonos’ “play” product was chosen as it was a huge breakthrough on the
speaker market and is still to this day. With their products they revolutionized the market by
implementing a solution for a multiroom system working on wifi. They have been the first movers on
this kind of product and that allowed them to stay competitive with the other by always being a step
ahead.

Today they have one of the best multi room systems that is used in a lot of bars, restaurants or at
home. It's possible to buy the products separately and add-on products over time. For the market
analysis we will look at their breakthrough in general and not one product specifically. They are
selling an entire system with more than one product. The breakthrough analysis will be made
according to their biggest improvements over time and mainly with Play:5, Play:3 and the Play:1
(Gen 1).

https://www.sonos.com/fr-fr/how-it-started

Sonos - Play:5/3/1 Paradigm
Product. Radical innovation
First real wireless multiroom system. Also
Paradigm: Radical Innovation - one of the first audio system controlled from
They redefined completely the way a smartphone application. They also

changed what the product intended to do by
limiting its functions and developing a more
clever remote centrol system.

speakers are used and controlled in
a home environment. Offering more
simplicity and versatility than
precedent versions.

Process Product

Process: In between

Their real breakthrough was with the
control from the smartphone, they
had to stop doing remote controllers
and develop an app but they already
had the keys and expertise to do it

Position: Radical

With their first product they had already a
market but it was quite exclusive due to
D the price and mainly with the Sonos
Play:1 they offered the possibility for
everyone to have this system at

home And have users from larger
audience to music lovers.

Position

C/The KEF LSX

https://www.lydspecialisten.dk/kef-Isx-ii/

51


https://www.techradar.com/reviews/audio-visual/hi-fi-and-audio/hi-fi-and-av-speakers/sonos-play1-1189345/review
https://www.techradar.com/reviews/audio-visual/hi-fi-and-audio/hi-fi-and-av-speakers/sonos-play1-1189345/review
https://www.sonos.com/fr-fr/how-it-started
https://www.lydspecialisten.dk/kef-lsx-ii/

The KEF LSX is chosen because this product reflects the brand history of KEF combined with newest
technology. Their breakthroughs in the market have been quite linear over time and is the result of
years of engineering in this domain. Their speakers have been reserved for passionate people but
today they managed to touch a larger audience with their new LSX speakers and convince younger
people to use them.

They are meant to be used in stereo and are quite standard bookshelf speakers. According to
Lydspecialisten they touch younger people thanks to their design that is quite trendy and the brand
history is also a big argument that convinces a younger audience reflecting the quality of the
product.

KEF LSX I Paradigm
Product: In between
The product itself is not really a radical
Paradigm In between innovation in this category. But some
They are not rewriting completely the e\emen!s are a bit new, they have designed
rules of the industry but they are still something to be a bit more trendy than

timeless like past products. They are also
including their Uni-Q technology on smaller
speakers, this will give a feeling of
exclusiveness and high end technology to
the user.

delivering a bookshelf speaker with a
uniqgue and unseen design on the
high end audio market.

Process Product

Process: Incremental

There are no real big changes in the
process. This product is the result of
gathered knowledge over the years

Position: Radical
on a well known process. When looking back at KEF history this

product is a radical change because they
try to fouch younger peaple and a larger
audience. They are opening to more
custemers than before when deing only
high end passive products

Position

https://fr.kef.com/

(interview with lydspecialisten APPENDIX 1)

D/The Dynaudio Music 1

https://dynaudio.com/home-audio/music/music-1

Dynaudio is a historical brand in hifi equipment that has had quite a linear breakthrough over the
years thanks to their high technical knowledge always bringing high quality sound. They wanted to
touch more people and a younger audience with the music range but failed to do so. This can be
explained by different reasons such as the design of the product, their marketing and the selling
channels. For the price the product delivers a really good sound quality but it didn’t reach out to
users. The Dynaudio music 1 is meant to be used as a nomad speaker and sold as one unit.
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Paradigm_ Incremental Paradigm

They brought nothing new to Product: Incremental

the industry and couldn’'t rewrite For Dynaudio the product is
the rules of nomad speakers radical as they have never
been into this kind of products
but in regard to the market it
didn't bring any news kind of
functionalities or new elements
in regard to other nomad
speakers

Process / A\ Product

Process: Radical

Going into nomad speakers
required for Dynaudio to work
on a lot of new functionalities
they didn’t have knowledge
about, it required years of
development and new
partnerships to establish

Position: Radical

The position is quite radical for
Dynaudio, they tried to invest a
new market but without
success

Position

(From Talk with Dynaudio designers)

Evaluation

The main difference observed that could give insights on what made the success of the Jambox, Play
and LSX facing the Music 1 could be the position the brand decided to take regarding the process
and the product. For the Jambox, Play and LSX we can see that the products are rather incremental
on the innovations regarding the process. The brand knowledge previously acquired is used to
develop a new solution that will ask for least investment or changes in the making of a new product.
On another hand the Dynaudio Music 1 was completely new for Dynaudio and resulted in a radical
innovation regarding the process. The Jambox, Play and LSX have a tendency to be more radical on
the product. This allowed these brands to be some of the first movers on the market and bring
something new. On the opposite, Dynaudio is incremental with music 1 and therefore couldn’t create
a difference in regard to the competitors. Regarding the paradigm it is different in all of these
brands, KEF was rather in between/incremental but it didn't fail them to meet success, they could
use the code of classic stereo speakers and by few changes touch a younger and larger audience. In
this position most of these brands tried something new compared to their portfolio and this can't
really explain why one product would have more success than another one.

Reflection

This analysis of different successful products in comparison with the Dynaudio music 1 showed 2
aspects that can explain a potential failure for this product. As it is today Dynaudio acquired the
necessary knowledge to develop a new solution for a nomad speaker without being radical in the
process. To maximize the chances for a new solution to breakthrough a radical innovation on the
product is being considered. The product can be radical by the story it is telling or the way it
interacts with the user, it could also be a product including a completely new feature or way to
interact with sound.
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Appendix 10: Interview with Daniel, potential user.
Objective

The objective is to understand the user better and have an overview of the environment. It will give

their needs and consumption ways.

Experiment / Data

User profile

Daniel Hovalt

25 years old

Done with Journalistic studies — don’t know if we go on a master
Young adults that start to settle down.

Danish

Questions

What kind of e-products do you have ?

TV, smartphone, headphones (airpods normal (~1000 ish), B&O headset (2000dkk), Playstation, bang
olufsen beoplay A2 (2.799dkk)(battery dies fast) (audio total=5799dkk)

What is your wage ?

27000/month and amanda 33000/month (in first 6 months after getting the first salary start spending
lot of money and then low down a bit) total = 6000dkk/month

Do you know how much you invest in home equipment ?

since stopped studying 12000 in home equipment ish (in 8 months)

Including 6.299dkk for espresso machine (they love coffee and that's the first thing they bought)

We might buy a new speaker soon because the battery of our speaker is dying.

What are the last products you bought ? (for home in general)

The TV, top for coffee table, carpet

What are you first looking at before buying something ?

54



Colors, summer house or new nordic style, fits to the other things, connection between furniture,
have a blue table — want the blue colors to break with new nordic style / price comes after trying to
spend in a clever way. Try to buy something and keep it for a long time. Think a lot when buying

something more expensive so keep it longer and on the long run it's less expensive.

Are you more second hand or new products ? (Same question with audio products)(where buy audio

products)

a mix between new and second hand. Big stuff is new (tv, carpet,couch) and small stuff is usually
second hand. If you want important stuff in the house, prefer to buy new because imagine that it will
last longer. Would always buy new electronics in general. Bought audio at a retailer store
(elgiganten). Airpods same from elgiganten. Don’t go directly to the brand. Tend to go to Elgiganten
so | think that he has more choices there. Price may be cheaper.

What is the next thing you will buy for your house ?

Next, think of buying art or posters. Will change his phone soon, try to keep the phone alive but will

go down soon.

How important is comfort at home for you ? What is comfort for you ?

We value comfort but tend to look at what looks good above confort. Comfort is having beautiful
stuff to look at. Have a cozy place. Create a cozy atmosphere at home. At home the same as when

studying.

When you are home what are you usually doing ? What do you do when you have nothing to do ?

Mostly watching TV or reading a book, cooking is what we do the most. When cooking we usually
talk and always have music in the background, so we put the speaker in the kitchen. Wouldn't buy a
speaker that is fixed, needs to be transportable.

What kind of audio/video media are you consuming ? How often ? When during the day ?

mostly radio (every morning), streaming TV and netflix. Can’t choose what you watch. In the winter

almost every day.

What do you think about the sound of the TV when watching a movie ? Have you ever thought
about that ?

Did complain about the sound when watching on the computer. Not really with the TV

What kind of music are you listening to ? In which context ?

Amanda most on 2000’s and ltalian rock, and really diverse, frank ocean and this style and Danish
small artist. Satisfy with their speaker, fits their needs. And if more into music that wouldn’t be
enough. If the battery dies | would buy a new one and probably the same both because because
don’t want to spend time researching, like the look of it and satisfy the needs. (kinda hooked to the
brand). Brand loyalty!!! They like habit. Know | won’t be disappointed.

Which platform or device do you use to play the music (stream, cd...) ?
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Use phone and bluetooth and even when listening to radio. (Spotify and Yousee music because free

with the phone service)

| can see that you have a vinyl turntable, are you using it ? If not, why ?

Don't use it at all, it is on the shelf. Speaker was integrated in it.

What music represents to you ?

| need to think about meaning and stuff, lyrics. Music is more to feel some sort of emptiness. If walk

or home alone like to put on some music

Can you describe the kind of problems you encounter while using audio devices ?

with airpods only one of them connects, a problem with technology. Don’t have any issue with the
speaker, just the battery slowly dying.

How much did you invest in audio equipment in total (personal and for the house) ?

see before and make the sum

(What is the last product you bought ?)

airpods

When you buy audio products what are you looking at first ?

the brand and the design. B&O as a rumor of being quality. | think its quality will be good.

Can you cite some audio brands ? Which ones do you think are high end/quality audio brands ?

B&O

Do you know Dynaudio ? Where do you know them from and for what products ?

not at all

Can you describe or show me what you do first when going home, and “user scenario” when using

your audio devices ?

unpacking, ordering stuff in the closet.

Evaluation

This interview was a way to understand better the consumption ways of young adults that are done

studying. Some important elements arise and will be used for the development of a design brief.

In the bigger picture we can see that most of the expenses are made in the first 6 months of getting
a new job. They spent the money on equipment for home to create a better comfort and living
space. Money first goes into what they like rather than being completely rational in their expenses.
Even though it's not a necessary product they spent 6.299dkk on a coffee machine.
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— this is an interesting angle for the product. Develop a product within this price range and made

for music lovers that will first spend their money on audio for their own comfort at home.

When Dynaudio develops a product they are usually doing different products in one “range”. Could
be that there is one more affordable (like Music 1 for the most people) and one more expensive for
music lovers. The design should be an extension from the first one, offering the same convenience

but with a better sound. — touch more people.

They are developing a certain brand loyalty. They use B&O products because of reputation and
design. They will buy again because they are convinced by it and don’t want to spend hours
searching for a new product.

They are consumed in a more responsible way even towards e-products, they want them to last as
long as possible. Because they know it's more sustainable. Feel like it's a shame that on the
bluetooth speaker they have, it's the battery that is dying. And when it dies they will replace the

whole product, and would like to be able to change only the component that doesn’t work.

The product should fit the environment and respect the aesthetic codes of “new nordic design”.
They first think about how it will fit in the house. At this moment of their life young adults start

thinking more and more about the environment they live in and how harmonious it is.

Reflection

This showed really interesting results and a more precise user definition and where to trigger their

attention. This can be used to develop a first design brief.

Dynaudio tried to touch more people with the Music range. Prices were affordable and
corresponding to this segment. But the product wasn’t easy to integrate in this environment and
wasn't sold through the right channels.
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Appendix 11: Refine the user analysis.
Objective

The objective of this worksheet is to have a sharper user analysis and reduce the focus on one kind

of user to facilitate the design process.

How users interact with music products at a certain age will also be evaluated in order to have a view
"in the future” and not only design for now but be able to think at what the product can become in
the future ?

Experiment / Data

The current user group is for young adults that are starting to settle down. The new user group will
be refined by adding young people that like music especially and that are especially attracted to

audio products.
A/User research

To find some users a research on the facebook marketplace was made to find young adults selling
some speakers. After that a few questions were asked to these users in order to understand why
they are selling their speakers and what problem they might encounter while using them.

Emil, 25 years old, male

He is selling a Black Bose home speaker 500, retail price: 3199 dkk

| mainly sell it because | do not really use it to the extent that | initially thought | would. That and |
do own other speakers that | use more frequently.

Since it's a stationary speaker and it needs to be connected to a power outlet at all times, | only used
it in my living room. | also possess bluetooth and Hifi speakers. So at home | would use the bluetooth
speaker when moving around the house, if | need to cook for exemple and when I'm in the living

room | use the Hifi speakers for movies and listening to music.
Rastislav, 26 years old, male

He is selling a Samsung HW N410 soundbar, retail price: 1222dkk
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| used it mostly as a soundbar to expand the sound of the tv, and sometimes for the music. The
reason |I'm selling is that | upgraded and bought Sonos beam gen 2 with two sonos play speakers to
have better sound music and most importantly, for movies to have 7 channel sound with dolby atmos
- since | am quite into movies, volumetric atmos sound was important for me, so | saved and

upgraded.

| would also go as far as 7.1, hence buying sonos subwoofer, but it's out of my budget now and the
beam gen 2 plus two play one already provide surprisingly powerful bass. Also, in a perfect universe
| would go straight for Sonos arc but it's too expensive right now.

Sonos system worth: 3999 + 1499 + 1499 = 6997 dkk

| chose to go for Sonos because of the sound quality plus the internal system and the fact that you
can expand to multiroom with no problem and set up sound in the whole house... When | will be
able to afford it | want to have good quality sound in whole house

Camilla, 31 years old, female

She is selling a Marshall acton BT I, retail price: 1995 dkk

| am selling it because | bought a new speaker. It stands in the kitchen and it needs to be plugged in
the power outlet all the time to keep it powered on. Therefore | don’t have any flexibility and don't

use it enough.

| have a Google Home speaker, it's convenient but it's not really powerful. To replace the Marshall |
bought a harman kardon Onyx studio 7, so | can use it around the house and it's quite powerful.

Google home speaker: 349 dkk + Onyx studio 7: 2999 dkk = 3348 dkk.

Typical user
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Il By looking at the reply from the survey (Appendix 1) and replies from respondent in interviews the

males are more technical and also spend more money into speakers — Males are targeted

Statistics shows that most people are in a relationship

(https://www.statista.com/statistics/714172/uk-current-relationship-status-residential-population-by-

age-group/) Therefore the product should be for people in a couple.

Notable aspects

The user might buy an extra bluetooth stationary speaker but not use it because it's placed in the
living room and therefore can’t be used in other rooms. If going around he uses a nomade bluetooth
speaker. In the living room music is meant to be listened to or watch a movie when in other rooms

it's more for background music.

A good way to answer this problem is to have a system that can be used everywhere. With a Sonos
system the user can have more speakers in the living room for watching TV or listening to music but
just single speakers in other rooms to have only background music. The problem is that it's

expensive because it requires you to always buy extra speakers and they have a fixed cost. Could it

be to have a speaker adapted for each room and have some elements with a lower price ?
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15m? oA

s

-
f O
ENTRANCE
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20m?

! [
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7m?2 Pl o

Background Music

Listening to Music/Sound

It is noticed that the way to interact with music is different in each room. The kitchen and the living
room are often a shared piece and therefore Hifi speakers placed in the living room could be used to

have background music in the kitchen but in other rooms they can’t be used.

This leads to an extra question: What is the “sweet” spot when listening to Hifi speakers, are people

really considering it when listening to music ? And what about when they watch a movie ?

B/User journey

How are the devices used:
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Young adults that care about sounds will in the general way end up with this system and have one
hifi (+ soundbar) system in the living room and have a nomade bluetooth speaker to carry around the
house and use in other rooms. Soundbar not being the number one priority it is usually an add on to

an existing system.

Hifi speakers:

They will usually be connected to the TV, the phone and an external sound source. Like a vinyl
turntable for exemple, which is becoming more and more common. Active speakers being more

convenient it's also more common.

The content the device is playing will be music and sound from TV.
Bluetooth speaker:

The bluetooth speaker is usually only connected to the phone.

It will be used to play music, radio and podcasts.

Evaluation

Profile of the user

- Male

- 25-30years old

- Couple
It's interesting to see why users are selling their products. In all these cases it's because the product
didn't fit in their existing environment or couldn’t adapt to it. Rastislav preferred to switch to a brand
like Sonos because it offers the possibility to upgrade your system over time and add on some

products.
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Reflection

If Dynaudio wants to be able to build brand loyalty and make users “stay” it's necessary to have a
system that can be upgraded with new or current Dynaudio products. Therefore once a product is
bought instead of selling it to buy a new one users will buy a new Dynaudio product to “complete”
their system. It's also a way to give an impression of modularity and flexibility that a passive sound
system can offer (APPENDIX 1 and 10).

The living room is the room with a need for better listening experience, a problem is the “sweet
spot”. With most stereo products there will be one sweet spot where the experience is maximal but
in the rest of the room it will not be as good. In a further worksheet a research on what is it more
precisely and if there is existing technology to counter this effect exists.

Their way to interact with audio products in each room is different in this age segment. Therefore it
will be necessary to determine if it can be a system with similar elements or if different products

must be developed according to each environment.
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Appendix 12: Hifiklubben customers

Objective

What are the customers at Hifi klubben and what products are “a big hit” ?

Experiment / Data

The age of the customers is quite wide, | would say it goes from 20 to 60 years old mainly. They are
selling mostly active speakers and the biggest sales are with the Argon audio bookshelf speakers.
The customers for this product are mainly students. These same people are also buying more and
more turntables, it's become quite frequent and with it they need stereo.

The bang&olufsen level is not a big hit. We sold quite a lot at the beginning but then the hype went
a bit down. They are nice but really expensive. For the same price in terms of sound quality you can
get much better. But the design and the convenience are its strengths. The software is really clever.

To gain space and have bigger drivers they are slightly inclined. Most customers for these speakers

are 40 years old and older.

Evaluation

Hifiklubben have a different target group than Lydspecialisten, they are trying to touch more people.
Like in Lydspecialisten the products they sell the most are the cheaper ones. The quality is a bit lower
than at Lydspecialisten.

Reflection

The selling channels are really important. And even if a product is lower in quality if the design and
the backstory are put forward it can be sold to most people. Most of the people are not super
technical when choosing, they are attracted by what the sellers are saying to them and the story
around the product. For the argon audio they are really good at explaining what it is and how cheap
it is compared to the value of the product and also because it's their own brand they put it forward
and therefore sell it a lot.

The interview with potential user will help to understand where is the attention triggered.
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Appendix 13: Collect more data from past projects interview

Objective

The objective is to collect more data from a past master thesis project from AAU students. It will
allow me to see if it confirms what | gathered and if it can reveal new aspects. Since it's from another

project it's important to be critical of the data and see what points can be valid or not.

Experiment / Data

A/Ambient 1 project context

From Ambient 1 abstract:

This project has been about developing a speaker for newly built houses. The vision for this project
was to design a suggestion for a speaker for Dynaudio that can reposition and introduce them on
the mainstream market in the future. As technology evolves so do the devices using them.
Conventional passive speaker systems aren’t as popular as they once were. They are deselected in
the favor of soundbars and smaller bluetooth speakers, as these types of speakers require less effort
to use and because they are less visible in the interior. By user studies and trend investigation of user
demands in regard to sound reproduction, we managed to create a solution space in which our

solution was developed.
User investigated

This product is targeting families and parents as main buyers. But in their process they tried to
understand different types of users. They have interviewed young adults (25-30) living with a partner
in order to understand their way of using music. They have also been working with Dynaudio and
specified that the target user from this company is audio enthusiast as mentioned in my research.

B/User interviews

B/1/Male in their 40's

(interesting to see for future comportment of user and how a new Dynaudio product could be

adapted along the life of the user)
Common background of the interviewees:

- Both are male house owners in their 40's.
- They both live in the same newly built neighborhood with a wife and two kids each.
- Sonos Bluetooth speakers placed around their houses for music streaming.
- They like the interaction and system that Sonos provides.
- They don't like the aesthetics and space that the Sonos speakers take up.
- Both of them have Sonos as a compromise due to the price and convenience of competing
products.
User 1:
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Peter, 50 year old

They have a Sonos system (Sonos 5 and Sonos 1) with speakers in the living room and in the
bathroom. Kids have a JBL Boombox. He would love to have a surround sound in the living room but

it's complicated because it lacks some plugs.

User 2:

Michael, 40 years old

Sonos in all rooms and garage, had started to switch to harman kardons, well satisfied with

functionality of sonos. Think it's design wise boring and boring that it's a bit mainstream. Bit much
money to change if it needs to be changed in every room.

1x playbar - 2x sonos play 1 + sub in living room
2x play 1 + sub in kitchen

2x play 1 in garage

Reflection

This joins the interview with Dynaudio (APPENDIX 2). After a certain age when people start to build
a family convenience is important, audio enthusiasts that are using passive speakers are mainly single
males. When living in a family it's necessary to make compromises and that’s a big advantage active

speakers offer by having less boxes and cables.

The fact it gets boring after a moment because of the design and mainstream aspects and that it's a
lot of money to change everything is interesting. That's where a well thought out design that fits for

a specific room comes into play.

It's important to notice that the aim of Ambient 1 project was different and answers are according to
a product developed for families. But it reveals that even when they get older the versatility of the
product is still interesting for them and the fact that it can be connected in all the house. It's missing

some more precise information on the interaction with the product and support used to play it from.

— For a new Dynaudio product being able to add on in the future is important, in this way people

when having more money will keep buying

B/2/Young adults

Seren, 24 years old

Common Content

- Background music if we do something together:
- Running automatic playlists from Spotify - chill playlist

65



- If one is started on something the music stays if the other joins

- Shared music is if kitchen on bluetooth speaker via phone and otherwise the stereo in the
living room

- Eat at coffee table, and watch some shared TV - shared TV show (something simple ala
masterchef), opt out

- content you have to keep up with

- When both are home, most things are done together

Individual Content

- If one has to do something by themselves, it's the person who encapsulates themselves with
headphones.
- If nails are being done, it is done but content from the TV and the partner has the option to

isolate themselves from it.

Lars, 26 years old

Common Content

- For fun and atmosphere. Cooking together and listening to music -> top 50 or boyfriend
chooses
- Watching TV while eating -> shared series.
Individual Content

- Watch youtube tutorials on computer -> in living room with computer sound while boyfriend
sleeps

- Watching youtube tutorials on computer -> office with headphones so as not to bother or be
bothered by boyfriend

- Girlfriend sits in living room with computer playing music

- System is not plugged in so that the bass does not bother others

- Finds personal content if he cooks himself.

- One sleeps and the other reads on mobile, or watches shows with sound from tablet —

Background noise helps the other person to fall asleep.

Frederik, 24 years old

Common Content

- Watching news on TV, with sound from speaker

- If both are reading, music is playing in the background from a phone or computer -> don't
bother to spend time setting it up.

- Eats with evening news from TV -> background noise

- Sitting together watching a movie or a shared series.

Individual content

- Sitting and reading with music from a phone and computer - random music or radio
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- Watch youtube in bed separately in bed and watch interest videos, from phone with sound
but low so as not to disturb the other.
- Plays console on TV turns down console and plays music together so both can be there and

boyfriend can read.

Alexander, 24 years old

Common Content

- Watching reality together while eating — fun to set the mood (smartphone + TV + stationary
speaker)
- Continue with some reality afterwards

- Streaming from phone despite having a smart TV

Individual content

- Social media while eating

- Streams music with headphones in fitness — premade or own HBO, netflix, viaplay & tv2
play

- In the evening gets split up one on computer and one on ipad

- Girlfriend watches TV with speakers on.

- Twitch stream computer headphones in computer

- Turns it on speaker when he's home alone

- Listening to music on a bluetooth speaker in the bathroom.

- Boyfriend streams TV on the ipad in bed, He streams twitch on ipad audio from the ipad

- If boyfriend is cooking or doing other things, series may be playing -> Background noise

Anders, 26 years old

Common Content

- Hear jazz with breakfast at the weekend

- Watching movies/series together

- The speaker in the living room is used for eating or cleaning - background noise.
(smartphone + stationary bluetooth speaker)

Individual content

- Watching series or movies on TV in the morning while home alone -> background noise

- Listening to podcasts for school/work - at school it's spotify

- Boyfriend watches youtube on phone while watching shared movies and series on TV

- Watching a series by himself while cooking -> boyfriend listens to music if cooking by
himself.

- Boyfriend watches youtube in bed occasionally, he reads or goes to bed.

- Iffocus is needed headphones are put on

- If one watches movies and the other cooks the door is closed in between

- Music in the kitchen is on a small bluetooth speaker
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- Music in the living room is on a larger bluetooth

Janne, 26 years old

Common Content

- Puts radio on bluetooth speaker from phone and takes it around

- First man in the kitchen puts on shared music for cooking
- Watch TV while eating -> indifferent TV
- Watching common series, movie or serial or playing console together half half whether they

happen together or whether they go each to their own.

- Watch series together on ipad in bedroom

Individual Content

- Girlfriend watches youtube in bed in the morning

- Turns on flow TV in the afternoon, as background noise — TV speaker

- Boyfriend plays computer in bedroom with headset

- Girlfriend watches youtube before bed - she sleeps - he gets headset out if she complains

Jonas, 26 years old

Common Content

- Shared 50/50 music while cooking.
- Silence while eating

- Watching shows after dinner in the room sometimes separately.

Individual Content

- Watch TV on computer with sound from computer - either in living room (if alone) or in room

- Meditates with noise reduction headset from phone.

- Plays drums (living room) with two headsets on — one for music from phone and one for

drums.

- Puts music on when cooking, either on stereo in kitchen (fixed speaker) or headset (if there

in the living room)

- Headset with streaming when cleaning

- Podcast in headphones from phone — active listening in kitchen if necessary

- Can see each other's stuff on each other's computers

Sound output

Bedroom

Bathroom

Kitchen

Living room

PC/Ipad/Phone

Nomade
bluetooth
speaker
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Stationary Il
bluetooth
speaker

Hifi 1

TV [l

In the Bathroom and the Kitchen bluetooth speakers are the most used and usually are mentioned
for background music.

In the living room it's mainly for listening to music or listening to TV. Or the speakers are connected
to TV and therefore the user is searching for a better sound quality.

In the Bedroom it's usually used as a background noise and mainly on the PC/lpad/Phone because
it's when users go to bed and they don’t want to bother the other one by using a speaker. They also
don’t want to spend time setting up the sound output used in the living room and mainly for
background noise.

These results confirm the following representation:
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We can also make a plan according to the most used device in each room of the house according to

the results from interviews from Ambient 1, same for shared and personal content:
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Reflection

These interviews enlightened a general tendency on how young adults are interacting with audio

media in general in function of the room.

Bedroom, Bathroom and Kitchen are usually for background content and Living Room for listening to
the content and a need for better audio quality. In the bedroom the speakers from the source are
used when in the bathroom/kitchen it will be a nomad speaker and in the living room it is stereo
speakers or the TV directly. The content is usually shared in the living room and in the kitchen when

in the bedroom and bathroom it's often more personal content.
— How is the sound of TV and the rise of sales in soundbars need to be studied in a worksheet.

These interviews were useful to have a better picture on how the devices are used in every room and
where couples are sharing or not the content.

Evaluation

Both interviews showed interesting data from users in different age segments. There is a neat
difference in how it is used. Young people tend to have a fixed system in the living room and a
nomade speaker to be used in the other rooms. When adults living in a family environment will invest

more money in a system that can work together all around the house.

It's important to note that for the family users they focused on Sonos users. Therefore it might not
be accurate for all families. But when relating to other users (APPENDIX 11 and APPENDIX 17) it
shows that a complete system you can evolve with and add elements over time is a good way to

build customer loyalty and have them build fidelity over your products.

Reflection

Therefore one requirement arised: It should be possible to upgrade your system in order to provide

a way to display sound around your house or have a better sound system in one room.

But to keep the user interested in the product for a long time the product should offer some kind of
customization/evolutions. For example one of the Sonos users bought everything he could from this
brand but because it's “boring design wise"” the user is now trying to change. The user should feel
like it has the hand on the product. (A good example is the iphone, you have the end on customizing
the interface and all kinds of functionality to make it exclusive to yourself, we will see how this can be
done with different brands in the audio industry in a new worksheet).

Regarding young adults this worksheet displayed facts and use cases but not a really deep
understanding of the problem the user can face while using these products. For a better problem
definition one user should be followed in his daily routine and some problem will be identified in a

new worksheet.
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Appendix14: Make an user scenario

Objective

Make an user scenario with precise action of the potential user with a precise profile. This will help to
know what functions the product must include and how the user will interact with it.

Experiment / Data

A/Daniel profile

Daniel is 25 years and done with a bachelor in journalistic studies. He is a young adult that starts to
settle down. He has a job as a journalist and is paid 27.000 dkk/month. He has lived with his
girlfriend for 3 years in the same apartment in Aarhus, together the total amount of income
represents 60.000 dkk/month, she is also working as a journalist. Since they started their new jobs

they earn around 5 times more money than when living on SU.

As soon as they started to earn more money they spent most of their money on home equipment for
a better comfort of living. They bought a TV, a couch, a coffee table, a coffee machine and talked
about buying a new speaker because the battery of their current speaker is dying.

When they buy an important product (electronic, couch, coffee machine) they want a new one
because they don’t know how it was used by the previous user if it's a second hand product. Now
that they can afford it they want to invest in a product that lasts long, therefore it will be cheaper in
the long run. They try to create a new nordic atmosphere in their apartment, when buying something
it's important that it fits in the room. They first look at the colors, the aesthetic and then the price.

For them confort is to have beautiful things to look at.

B/A normal day in the life of Daniel

— Wake up in the morning

- Go to the bathroom

- Make coffee, radio playing on bluetooth speaker

- Take breakfast, radio playing

- Get ready for the day in the bathroom, radio playing
- Dressup, radio playing

- Pack his bag

- Go to work, listen to music on the way

— Come back from work

- Unpack his bag
- Order his stuffs in the closet
- Go running or some kind of activity

- Shower, play music on bluetooth speaker
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- Watch TV or read a book, Sound of the TV on
- Cook, play music on the bluetooth speaker

- Eat

- Watch TV or read a book, Sound of the TV on
- Getready to sleep

- Sleep
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He is then moving around and using the speaker in different rooms.

C/Home environment and decoration of Daniel and Amanda

D/Classic danish new nordic style living rooms
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F/What does it mean for the design ?

The pictures collected can give a better idea of possibilities in terms of materials, colors and shapes.

Materials:

Colors:

Shapes:

Wood

Stainless steel

brushed brass could fit in too

Fabric (e.g. Hallingdal fabric from kvadrat)

Natural wood

Light brown

Off-white

Beige

Black

Could be declined in a version with something more colorful like blue or green for example.
We can see that it is used in some living room to break the the colors and bring some
detailing.

The shape can be diverse, it shouldn’t be too edgy. Having some rounded shapes will fit
better.
Can play on the shapes with a combination of materials.

G/Concurrent, what's on the market ?
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https://www.google.com/url?sa=i&url=https%3A%2F%2Fav-viborg.dk%2Fvare%2Fbeolit-20-grey-
mist%2F&psig=A0OvVaw2zZTIw-
aUCmdrBXVS9mcMC&ust=1677594207413000&source=images&cd=vfe&ved=0CBEQjhxgFwoTCKi
g14H5tf0OCFQAAAAAJAAAAABAD

https://www.google.com/url?sa=i&url=https%3A%2F %2Fwww.hifiklubben.dk%2Fargon-audio-forte-

a5-traadloes-hoejtaler-med-
bluetooth%2Fargfortea5wh%2F&psig=AOvVaw3OWKe8eOG5f8KLK4InmIh5&ust=16775943739290
00&source=images&cd=vfe&ved=0CBEQjhxgFwoTCNIE_Pb4tfOCFQAAAAAJAAAAABAD

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.hifiklubben.dk%2Fsonos-one-gen-2-
traadloes-
hoejtaler%2Fsononeg2bk%2F&psig=A0OvVaw0zryO9UgKTA9CFmmn2pubz&ust=1677594435554000
&source=images&cd=vfe&ved=0CBEQjhxgFwoTCIljPou74tfOCFQAAAAAJAAAAABAD

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.t3.com%2Freviews%2Faudio-pro-c5-
mk-ii-review&psig=AOvVaw17{f53-
cXMTivr 0JXhidX&ust=1677594515789000&source=images&cd=vfe&ved=0CBEQjhxgFwoTCMi20tr
4tfOCFQAAAAAJAAAAABAD

https://www.urbanoutfitters.com/shop/marshall-stanmore-ii-bluetooth-
speaker?color=001&type=REGULAR&size=ONE%20SIZE&quantity=1

Evaluation

This worksheet summarizes the different findings regarding the environment of the speaker. It will
give some keys regarding the drawing and the design.

Reflection

The next step is to draw some concepts.
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https://www.google.com/url?sa=i&url=https%3A%2F%2Fav-viborg.dk%2Fvare%2Fbeolit-20-grey-mist%2F&psig=AOvVaw2zZTIw-aUCmdrBXVS9mcMC&ust=1677594207413000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCKig14H5tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fav-viborg.dk%2Fvare%2Fbeolit-20-grey-mist%2F&psig=AOvVaw2zZTIw-aUCmdrBXVS9mcMC&ust=1677594207413000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCKig14H5tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fav-viborg.dk%2Fvare%2Fbeolit-20-grey-mist%2F&psig=AOvVaw2zZTIw-aUCmdrBXVS9mcMC&ust=1677594207413000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCKig14H5tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fav-viborg.dk%2Fvare%2Fbeolit-20-grey-mist%2F&psig=AOvVaw2zZTIw-aUCmdrBXVS9mcMC&ust=1677594207413000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCKig14H5tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.hifiklubben.dk%2Fargon-audio-forte-a5-traadloes-hoejtaler-med-bluetooth%2Fargfortea5wh%2F&psig=AOvVaw3OWKe8eOG5f8KLK4lnmlh5&ust=1677594373929000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCNiE_Pb4tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.hifiklubben.dk%2Fargon-audio-forte-a5-traadloes-hoejtaler-med-bluetooth%2Fargfortea5wh%2F&psig=AOvVaw3OWKe8eOG5f8KLK4lnmlh5&ust=1677594373929000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCNiE_Pb4tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.hifiklubben.dk%2Fargon-audio-forte-a5-traadloes-hoejtaler-med-bluetooth%2Fargfortea5wh%2F&psig=AOvVaw3OWKe8eOG5f8KLK4lnmlh5&ust=1677594373929000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCNiE_Pb4tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.hifiklubben.dk%2Fargon-audio-forte-a5-traadloes-hoejtaler-med-bluetooth%2Fargfortea5wh%2F&psig=AOvVaw3OWKe8eOG5f8KLK4lnmlh5&ust=1677594373929000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCNiE_Pb4tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.hifiklubben.dk%2Fsonos-one-gen-2-traadloes-hoejtaler%2Fsononeg2bk%2F&psig=AOvVaw0zryO9UgKTA9CFmmn2pubz&ust=1677594435554000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCIjP9u74tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.hifiklubben.dk%2Fsonos-one-gen-2-traadloes-hoejtaler%2Fsononeg2bk%2F&psig=AOvVaw0zryO9UgKTA9CFmmn2pubz&ust=1677594435554000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCIjP9u74tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.hifiklubben.dk%2Fsonos-one-gen-2-traadloes-hoejtaler%2Fsononeg2bk%2F&psig=AOvVaw0zryO9UgKTA9CFmmn2pubz&ust=1677594435554000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCIjP9u74tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.hifiklubben.dk%2Fsonos-one-gen-2-traadloes-hoejtaler%2Fsononeg2bk%2F&psig=AOvVaw0zryO9UgKTA9CFmmn2pubz&ust=1677594435554000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCIjP9u74tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.t3.com%2Freviews%2Faudio-pro-c5-mk-ii-review&psig=AOvVaw17ff53-cXMTfvr_0JXhi4X&ust=1677594515789000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCMi20tr4tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.t3.com%2Freviews%2Faudio-pro-c5-mk-ii-review&psig=AOvVaw17ff53-cXMTfvr_0JXhi4X&ust=1677594515789000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCMi20tr4tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.t3.com%2Freviews%2Faudio-pro-c5-mk-ii-review&psig=AOvVaw17ff53-cXMTfvr_0JXhi4X&ust=1677594515789000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCMi20tr4tf0CFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.t3.com%2Freviews%2Faudio-pro-c5-mk-ii-review&psig=AOvVaw17ff53-cXMTfvr_0JXhi4X&ust=1677594515789000&source=images&cd=vfe&ved=0CBEQjhxqFwoTCMi20tr4tf0CFQAAAAAdAAAAABAD
https://www.urbanoutfitters.com/shop/marshall-stanmore-ii-bluetooth-speaker?color=001&type=REGULAR&size=ONE%20SIZE&quantity=1
https://www.urbanoutfitters.com/shop/marshall-stanmore-ii-bluetooth-speaker?color=001&type=REGULAR&size=ONE%20SIZE&quantity=1

Appendix 14 bis: Review the detailed user journey

Objective

The objective of this activity is to go back to the user journey and make a detailed one for each
problem. This will allow us to identify more precise user needs and justify better the choice of

direction for the selected problem.

Experiment / Data

A/Overall user journey

In the APPENDIX 72 a visual user journey is made and in the APPENDIX 73 3 problems are
identified. The current user journey is as follow:

l:ll)): e B ---- ﬂ .. A. Forget to charge the battery.
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This mapping is the correlated result of some user shadowing and some interviews. The results are
put together into a short text simulating a normal day in a young audiophile adult life. It is then
illustrated for a better visualization. 3 potential problems are identified:

A.Forget to charge the battery
B.Bad interaction between bluetooth on the stereo and on the portable speaker
C.Difficult to use the direct controls of the stereo

These 3 problems are taken, for more precise information a scenario will be made for each one of
these problems.

B/ A.Forget to charge the battery

insights: The user is using the bluetooth speaker at 2 different times in a typical day, when waking
up and when cooking in the evening. When the user wakes up it happens that the bluetooth speaker
is out of battery because he forgot to charge it. When the speaker is out of battery the user has to
charge it but it requires a certain amount of time before being able to play (20min with the official
Ultimate ears charger/40min with a regular charger). Since he is in a hurry in the morning he will
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usually not wait for it to have battery again and simply use the speaker on his phone making it

difficult to hear the radio.

scenario:

1.The speaker is out of
battery, red light
blinking and a
voice:"speaker is out
of battery, wait for it
to charge”

2.Plug the cable in the
back, white light
pulsating meaning the
speaker is charging

3.Wait for ~20 min
before being able to
use the speaker. Press
on/off button red light
is not blinking
anymore and no voice
alert meaning it can

be used.

4 Takes up to 2.5h for
the speaker to be fully
charged. The red light

turns into a white one.

doesn’t look at the speaker.

Note: The user says that if he wakes up in the morning and he sees that the speaker is out of
battery he will not wait for it to be charged. He would rather use the speaker from the phone or
his earpods. If he is in a hurry he won't even take the time to plug the speaker and charge for later
in the evening. He would rather do it when coming back home from work. If the battery level
drops there is an audio signal indicating it, this is important if the user is in another room or

identified needs:

- An audiovisual signal indicating the battery level

- The speaker works as soon as it's plugged in

- Remind the user to charge the speaker

C/ B.Bad interaction between bluetooth on the stereo and on the portable speaker

insights: When switching from one device to the other (bluetooth speaker and stereo) the user can

experience some interferences. This happen in different ways:
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- From the bt speaker to the stereo — works fine with remote control/doesn’t work with back
panel
- From the stereo to the bt speaker — interferences even when stereo is off resulting in having
to unplug it
- When turning on the bt speaker the stereo will detect the bluetooth signal and turn on
automatically resulting in the sound being played from the stereo. To avoid that the user has
to unplug its stereo set. — work in the same way as the stereo to the bt speaker (also not
working with airplay, it always switch back to the stereo)
The workflow is bad and results in a bad user experience, therefore the user will limit the use of one
of the devices. In this case the user is almost never using its bluetooth speaker.

scenario (pictures):

From the bt speaker to the stereo

1.The bt speaker is 2.The stereo speakers | 3.The user use the 4.The user use the

turned on and the are turned off remote control to turn | remote control to

music is playing the speaker on switch the bluetooth
on

Note: The stereo speaker takes the “advantage” over the bt speaker, meaning that when the user
turns the bt on on the stereo it will switch automatically. Therefore there is no real problem noted.

From the stereo to the bt speaker/Turning on the bt speaker while stereo is off

remark: in these cases it works the same way, before turning on the bt speaker it is seen that the user
will first turn the stereo off and therefore end-up in the same scenario.

1.Stereo on with 2.Turn the stereo 3.Turn the bt 4 Start to play music on a
bluetooth on off speaker on smartphone connected to
the bt speaker
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5.When pressing play
on the smartphone bt
is turned on and music

plays from the stereo

6.To make sure it's
not interfering the
user has to unplug
the stereo
speakers

7.User connects the
smartphone to the
bt speaker again

products.

Note: In the other case scenario the stereo taking the “advantage” over the bt is not a

problem but in this case it will result in a bad user experience and interaction with the

identified needs:

- Avoid interferences between the different devices

- The stereo shouldn't always activate as a primary device when a bluetooth signal is detected.

D/ C.Difficult to use the direct controls of the stereo

insights: Sometimes the user will use the direct control on the stereo speakers. It can be because the

remote control is far away or because it is lost.

- The remote control is far away

- The user lost the remote control

scenario:

With the remote control

1.Stereo is off, the user grabs the remote

2.The user can press the “BT" button directly
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control. and the speaker switches on bluetooth.

Note: With the remote control it is extremely easy for the user to control the speakers and select
the desired channel. There is no real problem observed. But the user thinks that the remote
control is annoying because he is always searching for it. He says that his smartphone is always

with him and that a solution for better control directly from the smartphone could be better.

Without the remote control

1.The speaker is off 2.The user has to 3.The user needs to 4.To find the
access the back panel | look at the back to bluetooth channel the
of the speaker find the control user needs to press on
button. Press 3 the button without
seconds and the holding position until
speaker is on. the light is blue.

Note: This is not practical for the user, when the remote control is far away (or if it's lost) the user
is struggling with the controls. The experience was bad.

identified needs:

- Asolution for controlling the device from a smartphone
- Easy access to the direct control on the speaker
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Evaluation

This activity enlightened several problems the user can face while having a set of stereo speakers
and a bluetooth speaker. Thanks to this several user needs are seen:

- An audiovisual signal indicating the battery level

- The speaker works as soon as it's plugged in

- Remind the user to charge the speaker

- Avoid interferences between the different devices

- The stereo shouldn’t always activate as a primary device when a bluetooth signal is detected.
- Asolution for controlling the device from a smartphone

- Easy access to the direct control on the speaker

Reflection

To prepare the next round of concept it will first be necessary to have a look at all the user needs
already identified. A classification should be made according to the different areas of
differentiations. This will allow the designer to better prepare the next round of sketching for new
concept development.
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Appendix 15: Preparation for the milestone 2

Objective

Gather the content for milestone number 2 in order to prepare the presentation. Presentation should
be 4 min long with 6 min for feedback.

Experiment / Data

A/Changement in Dynaudio portfolio

The music line entry models are now discontinued

Music 5 Music 3 Music 1

2.699dkk to 5.999dkk

- They love the product in the company

- Objective was to touch a larger audience but they didn’t succeed
- Wrong sale channels (only via specialized audio shops)

- Wrong user analysis

— Fit with the targeted user
— Advantage: they already have the knowledge and suppliers to build nomade speakers

B/ User identification

Deeper focus on young adults settling down (25-30):

- Done studying

- Go from living on SU to first real salary

- Suddenly start buying more expensive products on a whim

- But want the product to last long

- They are the one who stream the most (audio/video combined) (DR medieforskning 2022)
E/Materials and colors

should fit in

think about how it will fit in the room in term of colors aesthetic and price after (Daniel + Survey)

Evaluation

It's necessary to align myself better between the market and the company. As it is right now I'm
focusing too much on the company and trying to design a product for Dynaudio but not for the
market. The result is that I'm taking a lot of trends into account when thinking about the product. In
the end that might not end up being an innovation. To answer this problem | should go back to the
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user research and try to reframe and show a more detailed analysis of the user. And talk more into
user needs rather than company needs. Who am | providing value to ? The user or the company, it
should be the user. To develop the product it's better to focus on a really specific user and then
enlarge. That was not specific enough. The user should be a young adult that is done studying and
have a passion for music and audio products rather than all the young adults. This will give a more
detailed profile to look at and have a product answering a more specific problem. Lot of young
adults are for example buying more and more vinyl turntables, that could be one user for example.
(an idea to find someone would be to search on “market place” for people selling vinyl turntables).
In my different concepts the concept 1 and 2 for example are really different and don't answer the
same problem. This comes from a problem from the user not specified enough. It's necessary to find
what difference | can create from other audio products. For example | should try to see how Sonos

and Jawbone made a breakthrough in the market:

- jawbone speaker modularity (https://fuseproject.com/)

- Sonos
- Who are they providing value to ?
- How did they positioned themselves on the market when it went out and what are
their positions now ?

- Link it to the user now and in 5 years.
It will help me to understand how to position myself. | need to try identifying how my value
proposition will hold in 5 years from now and how | can overcome just being a trend. One way to see
that better could be to make a scenario for someone that is 25 years and using this speaker. How do
they use it when they are 30 ?... Once | get some answers and needs | can map them together. This
might help to find gaps and future proof strategies. How can the product evolve or be used along
time life ? One example could be the emotional attachment. Could it also be linked to other
Dynaudio products for example ? By identifying how people are using speakers at 25, 30,... it's
possible to have a better idea on how the people will behave in 5 years from now and therefore give

them a product that can evolve along that.

Reflection

This milestone enlightened a lot of points to have a better vision on a potential product. In order to
get more knowledge and have a strong analysis different worksheets will be made:

- A worksheet with a deeper analysis on the user at different ages. (25-30-35 years old). This
requires precise user journeys and actions in the day to see how they use it.

- A worksheet with the analysis on different audio products to understand better their
breakthrough will be made. The product analyzed will be Sonos, Jawbone and re-use the
analysis on KEF speakers and see how they used the trend. Will the product still be sold in 5
years ?

- A worksheet using the information from both of these worksheets to cross the information
and enlight use at different ages and make an hypothesis on how a product can evolve or be
used along a lifetime.
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https://fuseproject.com/

Appendix 16: Meeting with Dynaudio 01/03/23

Objective

Talk about the milestone and the last findings in order to evaluate the advancement of the project.

Experiment / Data

Presentation of the last results from the milestone: (see worksheet 20)

Design for a trend can be dangerous because it can easily get outdated and not be bought after
several years of production. Developing a good product architecture can be a way to change some
elements easily. (Look at Poul’s course on product architecture). But in trends some elements stay
the same. In Danish furniture design for example a lot of products are constantly re-used and designs
are re-made (by changing the color). A way to go around trendy aspects can be to identify some
products and materials that stay the same in the new nordic environment (Chairs, lamps... are good
examples). It's necessary to be aware of which elements are trend based. It can be easier to adapt a
classic to a new trend rather than making a classic that will last. Styles in the interior can be very
blended because everyone tries to adapt to their own wish and styles, a good product architecture
could answer this problem.

It's necessary to be really sharp on defining the target audience, the music lover audience could be
aiming for the same product as a larger audience. Therefore refining and looking more into music
lovers can be a good way to reduce the user span and diversify for more people afterwards. If the
product architecture is good the cost can be reduced and components adapted. When taking a user
case scenario and defining the user it's necessary to define if it will be men or women, if it's both. Do
they have children, and if yes, when ?. How big is the space they interact with? It's needed to go
back to the user journey and maybe clear out a bit the requirements and define precisely what is the

use case ?

When talking about the breakthrough of some brands like sonos it's important to also take in
consideration the actual market and technology, when for example Sonos arrived on the market they
were on of the first brand to offer such an easy to use interface and their success is due to that and

because they were some of the first wifi speakers.

For Dynaudio the sound quality can be compromised but not too much, they are not aiming to be a
budget brand. When they did the Music range the fabric in front of the drivers was seen as “a crime”
because it reduced the sound quality but they needed to adapt to the kind of customer. But it still
feels like buying hifi equipment and this aspect is important for them.

It's always nice to look at new potential technology, it can give ideas or a way to “work around” the
intended idea but by using simpler objects. For example when doing the thesis “Ambient 1" they
looked at how the sound can be divided in the same cinema room so people could listen to the
same movie but in different languages.

Today the rate from wifi routers might evolve and diffuse at a higher rate. Today it's on 2.4 and 5
gHz. Some of the new speakers are operating at 6gHz and people are afraid that it could create an

interference.
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https://system-audio.com/here-is-the-wireless-technology-youve-been-looking-for/

https://www.wired.com/story/what-is-wi-fi-6e/

2 important points arised from the talk and the milestone:

- Speaker to be used in all the house

- Should see in the future and could be upgradable

Don't be stuck on the fact that the speaker should be transportable, it's meant to be used in the
house. It could be a product range and that is nice for Dynaudio because it means we can sell more
products for different applications. It's important to keep in mind to investigate different things.
Designing a product to cover every part of the house can be risky because the product could be
developed to be used in the bathroom for example but in the end people would use it more in the

living room.

Evaluation

To go further and find a better angle the use case should be refined and more sharp. This will allow
development for a certain type of person. If the product has a good product architecture it's easy to
widen the range and make one for older people or other users. It allows to have a product that will
not be obsolete quickly and also an easier evolution in the future.

The user case might be more precise but it doesn’t mean that the design requirements should be
developed for every kind of use. If it's too wide the risk is to forget some essential elements for the

main user.

Taking upcoming technologies in consideration is also a way to see in the future and have a product
that can be adapted to them in the future.

Reflection

This talk confirmed some elements discussed in the milestone and that some future worksheet
should be related to that.

- Worksheet on the user must be more sharp and therefore remade.

New worksheets should be made:

- A worksheet with upcoming technology that can be interesting to consider.

- A worksheet that intends to correlate How a good product architecture can be a way to
overtake obsolescence in terms of technology and trends. To do so, worksheets on
technology might be used and identify elements of a trend that stay the same or how they
can be adapted to a trend. (WS 13 and Poul’s course on product architecture will be used).
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Appendix 17: User group analysis and understanding

Objective

The objective is to understand the group of users better (25 and +). It will help to identify some
problems and give a user-centered approach. The research will be made thanks to the results already
obtained from interviews with Lydspecialisten and the survey.

Audio groups on facebook will also be a way to get answers from people that might have problems
with their speakers and also help to give a better context and persona.

Experiment / Data

A/Useful data from the survey

Total amount of respondent = 31

+ 25 years old amount of respondent = 12

Type of speaker possessed
24%
16%

= Nomade bluetooth speaker = Fixed bluetooth speaker

= Active speaker Passive speaker = nomade bluetooth = fixed bluetooth = active speakers passive speakers

+ 25years old - 25 years old

We can see that after 25 years the ways of consumption are changing. Less people possess a
bluetooth speaker and “fixed” speakers represent 71% in total against 50% for the -25 years old.

Placement of the speaker

\

= Floor = Shelf = Desk Stand = Fixed on the wall = Chair

Dynaudio is interested in the placement of the speaker, they want to know more about it. When a
speaker is on a stand it sounds better but most people are just placing them directly on the support.
Only 16% are using a stand.
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Money invested in audio equipment at home

@ -500€ /-3.500dkk

@ 500-1.000€ / 3.500-7.000dkk
1.000-1.500€ / 7.000-10.500dkk

@ 1500-2000€ / 10.500-14.000dkk

@ +2.000€ / +14.000dkk

® - 3500 dkk ® 3500 - 7000 dkk = 7000 - 10500 dkk » 10500 - 14000 dkk = + 14000 dkk

In the group of people that are +25 years old we can also see a neat increase in the money invested
in audio equipment. 58% invested more than 3500 dkk when it was 37,5% of the whole population.

Problem identified by +25 years old:

- No volume knob on the back of active speakers is ridiculous

- Easier accessibility for adjusting the volume

- Nice to have the speaker on wifi because can be turned on directly from the phone, doesn’t
have to do turn the speaker on before and then use it more

- Bad sound quality

- Aesthetic

- Distortion at high volume

B/Useful data from interview with Lydspecialisten

Since Corona the sales are increasing for higher quality audio equipment (both active and passive)

but with a faster growth for active speakers. Can be represented in a graph:

Sales

Covid .
Time

Sales for “entry” products are online. People that come in the shop usually want to try out expensive
equipment. It's mostly for passive audio equipment.

Since Covid sales are more and more online.

Active speakers are growing because it's more convenient and audio fans are also buying more and
more active speakers. (can be linked to what Dynaudio says about the user group and people buying

passive are usually single men, passive more convenient in a family context).
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Biggest sales were made with the KEF LSX:

Price is affordable and they are quite trendy in Copenhagen mainly thanks to the design.

C/Pictures from users
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In the first picture we can see that the placement is quite random. For pictures 2 and 3 even if these

people are DJs and care about sound they are not using stands or any support to optimize the
sound or the angle of the speaker. Only in the last picture the user is concerned about it.

Here the speaker is just placed on a shelf next to the bed. The user said “I'm
not using it inside because it's too loud for my roomates, I'm only taking it
out in the summer for barbecues”

It's interesting to not that even if it's not a really flexible system it's taken out
in the summer. For the rest of the time he is using a small bluetooth speaker.
The investment in both could be the same as one speaker that can do both
things. How to touch this kind of people ?
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D/Facebook questions

Hi, I'm doing my master thesis within the speaker industry. I'm interested in smaller speakers,
bookshelf speakers, soundbars, and fixed bluetooth speakers. If some of you would be interested to

answer a few questions and send it to me in a private message or by commenting on the post that

would be awesome !

- Ifyou have one of these kind speakers, in which room are they placed ? And on what
(directly on the ground, a shelf, a stand made for it... ) ? (Don't hesitate to send a picture of
your set-up and the room they are placed in &)

- What are the main problems you encounter (technical and placement problems) ?

- If you move around the house or another room, would you let them on, turn off or use a
nomade bluetooth speaker ?

Sorry if it’s not an usual post, and thank you in advance for your answers !

Sauvan Pannetier (25 years old)

If you have one of these kind speakers, in which room are they placed ? And on what (directly on the

ground, a shelf, a stand made for it... ) ? (Don't hesitate to send a picture of your set-up and the

room they are placed in &)

Placed in the living room. Floor speaker so directly on the floor.

What are the main problems you encounter (technical and placement problems) ?

No stereo, only one speaker. Therefore the sound is only on one side when eating. Still a big unit so |
think that the neighbors can hear it. It works only with a jack, there is no bluetooth (or any wireless
connection), that would be really nice.

If you move around the house or another room, would you let them on, turn off or use a nomade

bluetooth speaker ?

He would let it on and keep listening to the speaker.

Gerald McMullon
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Hi, | have been using active speakers since 1980.

If you have one of these kind speakers, in which room are they placed ? And on what (directly on the

ground, a shelf, a stand made for it... ) ? (Don’t hesitate to send a picture of your set-up and the

room they are placed in &)

1980 Pair of Meridian M1 floor standing speakers.
1996 Pair of Bose Videomate powered speakers to use with a computer
2012 B&W PV1 active subwoofer (used three pairs of JR149 for five channel)

2013 added a pair of Meridian D600 floor standing speakers to use as rear speakers, a Meridian
M60C for center channel with the M1 and PV1.

2014 added a spare pair of Meridian D600.
2017 Pair of Devialet Phantom Gold speakers on stands

2022 Pair of B&O Beosound Emerge and B&O Beosound Level Speakers. Bookshelf table top

speakers.

| have done a lot of research in order to replace my 1980/89 equipment not to improve sound but to

avoid the maintenance costs.

What are the main problems you encounter (technical and placement problems) ?

My source is the computer. | originally used a 6 channel USB external sound card but it started to
have issues including the chip not supported with Windows. | now have a HDMI debedder to get 8
channels of analogue line level audio out. | have not AV receiver so some of those features (DSP,
room correction are absent). The B&O Mozart speakers have a 330ms latency issue. Apple
computers, iPhone, iPad users do not have this problem using Airplay. Windows and Android have
no solution and work arounds need 2 seconds adjustment and reset at the end of every film
watched. Wireless DSP steaming active speakers only sometimes work with computers or televisions
and seldom scale up to surround sound systems. Analogue only active speakers don't have this issue.
Many speakers that are powered (amp in one cabinet) have passive crossovers and are called active

but have no active crossover.

The B&O Level crashes. Like a bad computer. Often. Too often. | have to take the 12 screws out of
the battery as the reset button does nothing. With the Emerge unplug from the mains works.

If you move around the house or another room, would you let them on, turn off or use a nomade

bluetooth speaker ?

| have the centre channel always on. The sub powers down with no signal. | would usually leave the
main stereo speakers playing or powered and silent when working in the kitchen or another room.
The B&O speakers are voice activated and left on standby if not in use.

Conclusion

Answers from Gerald shows that over the past few years there is a real change in the speaker
industry and even active speakers. He is passionate about it but he is still changing his vision. He
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stated that to replace his old speakers he wanted “not to improve sound but improve maintenance”.

Extra questions to better understand his position are asked:

- For you, what is the main advantage of active speakers ?

Active crossover and the amplifier and speakers designed together to be the most effective.
| have the Bose powered speakers amp in one box but both speakers have passive
crossovers. Less boxes and less cables but half way design. The active Meridian speakers
have amps for each driver and an active crossover. The sound for the majority of sources
was better in the A/b testing | did. Now the steaming DSP active speakers pack everything
into one pair. It reduces choice - the failure to get the right match. | took my turntable amp
and speakers to "upgrade" My amp and speakers were excellent. Punched well above their
price but were not a good match. Amp needed for efficient speakers and the speakers a
more capable amplifier. For no difference in cost a better combination or match would have
been a great deal better.

- | can see that you bought Devialet and B&O speakers, what attracted you to these products
2

When the Phantom Gold came out the YouTube reviews were glowing. These are very
impressive life style speakers. My daughter listed Bluetooth speakers at the top of her list
and the Phantom Gold are indeed the best Bluetooth speaker you can by. However she
never switched them on. Refused to take with her to university or explain why. She has also
lost a pair of B&O earphones, Sony Bluetooth earphones, run her chair over several
earphones and left a mobile phone in the back hedge for a year! No idea why. The last pair
to be destroyed where the AKG Y20. My AKG K240 were given to me in 1978 and are near
mint but have had the ear cups refoamed. | don't understand but there it is

The Devialet Phantoms were full of software bugs. The software on the PC would not scale
so on laptops and tablets the words would wrap over each other and disappear. IT would
loose optical wireless connections and lip synch on movies was terrible. They fixed the
software by blocking it. You can not control the phantoms from a desktop computer. You
need a mobile phone. uPnP works from a PC but it was possible to select a PC directory as a
drive and play the music. You can not do that. They make it for iPhone users and iPad.
Streaming services have been removed but the software is more stable, less disconnections
but users still have issues with pairing over wifi. They promised multi-room and multi-channel
and then said it is not possible. They do have custom speakers using Ethernet and Danty
with ROON for surround. 14000 EURO for Phantom Il (the little speakers) in a 5.5 surround.

B&O Mozart speakers have a module of electronics that can be removed and replaced.
Updates are part of the design. Steaming DSP active speakers. For the tiny size of the box
they deliver more bass and a greater range than boxes double the volume. There is room
correction. However the latency is 330ms and when using Airplay from a PC or laptop you
have to dial in a 2 second delay. Unlike Apple iPhone which automatically does this correctly
the PC needs to be reset after each movie played. DNLA from a PC using Windows Media
player is limited in file formats. Over wifi is clear much better than the same file played over
Bluetooth. B&O promised a surround sound system L/R centre from a TV 18 months ago but
this will not happen. Casting from a PC often fails to find the speakers. The speakers can't
find the DNLA servers. It is not just B&O problem as Microsoft kill connection with new
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software updates. | have to reinstall software to keep connection to other Windows PCs and
even with the same software and versions on each they see and don't see each other the
same way. So the B&O Emerge and Level are incredibly good devices. Whilst not £6000 floor
standing speakers will stand in for them and free up lots of space. Being able to pair and
unpair quickly pick up a Level and move it on battery power to the workshop or garden for
16 hours listening to internet radio or wifi playback of a music library bring back into the
room, pair up and watch YouTube (if you have a Mac Airplay or Apple 4K TV) but no so far as
surround. Under software you could assign the speakers front or rear. You could add centre
and bass (a Balance for example) and have a £6000 steaming wireless DSP active surround
system and not need £23000 for Beolab 28 and Beosound Theater and Beolab 19 sub. But
at least WiSA systems do work from video sources.

When talking about avoiding maintenance costs, what kind of maintenance and cost are you
talking about ?

My Meridian speakers | bought in 1980. The D600 are from 1989. 30 and 40 year systems
break down and in recent years often. Finding a repair center to take on old equipment is
difficult. They have long lead times to repair. My Meridian MCA was £600 and failed next

time | powered it up. It has been in the workshop for 4 years. The M1 was returned to me
after 6 months with no fault. | found another place who charged £800 and fixed the speaker
(also recapped). So getting something under 7 years olds avoids the high and problems to
get old equipment repaired

| seek to find an acceptable modern system but prices of hi-fi are several times inflation. e.g.
the £1500 for the M1 would be in 43 years about 4x2 x or some £6000 for the speakers.
Meridina DSP 5200 their cheapest three way are £13,000. | need four, centre and sub.
£44,000. | got my system on 5 months salary as a teacher (Linn, meridian), now for 6 channel
system (source computer and steaming, now turntable, tuner, cassette or CD player) | need
two years at the current salary level for the same job. | have a list of over 80 powered and

active speakers with specifications to consider.

In the Meridian M1 speakers it was the amplifier in one of them. The other amp has had a
single fault and was quickly repaired. Speakers sometimes have foam rot but usually are fine.
Abuses had damaged the cones. Kef refurbished the bass unit of a JR149 many years ago.
The amplifier was blown out (Cambridge P80). The Meridian MCA (1983) has several repairs
over the years because the design meant a charge was held after paoer removed and static
discharged when the modules pulled apart. Adding a new input blew it out. The power
supply goes on the MCA nd parts not available. The Uher Z141 had blown capacitors and at
£70 replacement before they blew again expensive repairs. So the 1980 M1 did well. It was
not until 2010 that lots of issues in one amp started. Russ of Mr Tech Guy recapped the
amplifiers. Possibly not needed but would be going forward. Tracing the issue is difficult. It
might happen in minutes or not until in use for 20 hours. Russ changed a lot of components
and got help from friends in Meridian who remember the 1978 speaker. The D600 LCD
panel failed. Russ has a new circuit and found the digital inputs on the D600 do not work.
This is not fixed. | don't use it. These are now 33 years old. Digital circuits are worse than
analogue to get repairs.
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A lot of modern systems will not be repairable. Besides digital hardware the software
systems will not run on new mobile phones and services will disappear. Kef buggy software
in LS50 Wireless will never be updated or fixed. Sonos bricked older speakers from working
in current network systems. Pure radios will not get BBC internet radio stations later this year

and no update provided.

- Where did you buy your last speakers ?

Devialet was from reviews as none in shops locally. | purchased on Facebook and second via eBay.
The B&O Emerge | went to the shop and reviewed Level and Emerge. Got a pair of Emerge new but

got the Level pair on eBay.

It used to be possible to try out in the shop demonstration rooms all the speakers on a short list.
Even then getting one place to have your two top picks was hard. Now most of those | am
interesting in | might find after hours of drive and equally distance in another direction another
speaker. Other than main stream the darlings of the reviewers e.g. Kef LS50 wireless Il and LS60 you
will not find most. Even B&O 28 are not in all B&O shops or if they are they are not wired up to
listen. | have hear those but not even against the 18 or 20. Buchardt for example are direct sales and
have a return policy. It helps as you only "loose" the postage costs to trial for a month, but you are
still not going to do A/B comparisons.

Jimmy Smith

Well if you go for a sound bar as far as | understand is that the side walls will help recreate the
surround sound format. Simple as it may be, the sound quality imo is good but not great. Book
shelves on stands for me is a much better idea because your drivers radiate more air movement
which may give you a fuller sound. However there's plenty more that goes into and is rather a
complex subject. What your budget is the room and room size aesthetics. How you want to listen to
the program materials as background or as the art was meant to be heard. Once you answer those

questions you may be able to move forward

Evaluation

After 25 years old the % of nomade bluetooth speakers decrease significantly and the amount of
money put into audio equipment raises. We can also see that the most common placements are
shelves and desks rather than stands. There are some key points to respect: the aesthetic (it should
fit with the environment), the sound quality and wireless functions (wifi and/or bluetooth).

Active speakers sales are increasing and are the number one sales at Lydspecialisten. Their biggest
sales are smaller active speakers like the KEF LSX and mainly to young people settling down. They
are also subject to mode effect and “influenceable”. Even the audio fans are buying more and more

active products. It will fit better in a family context, easier to place and take way less space.

We can see that even with people that invest a lot in audio equipment (see pictures of the DJ) the
stand is not a number one priority, usually the speakers are placed directly on the surface. To offer a
better sound quality, including a stand in the design could be interesting.

Flexibility is also important for the user. We can see that one of the users might not use its big
speaker at home because he is afraid to bother people around and would rather use a small
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bluetooth speaker. In the summer he would take the big one outside. That's not the best

environmentally (lot of “boxes”) and cost wise.

The interview with Gerald showed that even with a lot of research and knowledge in audio
equipment it's hard to find the perfect mix. There will always be a problem somewhere. Today a lot
of people are using the web as sales channels and trust reviews more and more, before people used
to go to shops to listen, therefore an eye catchy design is important. Today avoiding maintenance
cost is his main priority, we can see that he had to repair a lot of his older speakers, even more
important than the sound quality. Shows that today it's important to have a system that has the
sensitive modules replaceable and upgradable (looks like it's mainly the amplifiers and software).
Today the speaker prices are rising a lot and it's more difficult for average people to get a big
soundsystem. Seems like the smaller product but that can paired together are a good compromise.
Even for him flexibility is important, pair and unpair easily to work in other places in the house or in
the garden and then just plugging it in to charge is really nice. Today speakers are made mainly for
phones and tablets (mainly iphone/ipad), he is using his laptop a lot and it's complicated to pair well,
same goes with the tv.

Is it meant to be to listen as the art was made or as a background ?

Reflection

We can see that when turning 25 young adults will invest more in the audio equipment and care
more about the sound quality. As it was discussed with the specialized retailer, mode effects are still
really present. Introducing a Dynaudio product at this age can be a good way to build customer

loyalty.

A big problem is the evolution of streaming services, the software is updated really often and some
speakers can't keep up with it. Would be interesting to look at how to work around that.

From Gerald's experience it is hard to find a system that works with everything, usually manufactures

focus on one specific use — can be interesting to see how it could adapt to everything.

In order to make a first design brief with precise requirements an interview with the targeted group
of users will be realized. People that are in the transition phase from student to young adult life. It
will allow them to see the environment, how they consume the media... It will then be easier to have

a context to design the product in.

A research must be conducted on the different technologies within active speakers to better
understand their functioning and what are the different options. This will have a direct impact on the
speaker. The way the signal is transmitted from the source and from one speaker to another is

essential.
streaming module/battery replaceable

IP54 — resist kitchen and pool/garden splash
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Appendix 13: User environment

Objective

The objective is to have a better vision on what is the environment the speaker should be developed
for. The color code, shapes... It will help with the aesthetic.

Experiment / Data

A/User profile

- Between 25 and 35 years old

- Danish

- Done with studies and already with a job

- Starts earning money

- Investing in home comfort

- 25-29 (87424 dkk/year) and 30-34 (234606 dkk/year)
(https://www.dst.dk/en/Statistik/emner/arbejde-og-indkomst/formue) Most customers will be

above 30, wealth is way lower before 29 because lot of people lives on SU.
(same target as KEF speakers)

B/User environment

Pictures are taken from Marketplace on Facebook by looking at the profile of the user to see if they
are fitting in the user category. Pictures of furniture.

Lejlighed i Aarhus to spot the decoration in the apartments
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Evaluation

All these interiors are taking some codes from New nordic design. Soft colors and shapes. Few
colors and simple interiors.

https://larseneriksen.com/blogs/chronicle/the-long-shadow-of-scandinavian-design

New nordic design must be Functional/ Hygge, Democratic/Affordable, Natural/Sustainable

Reflection

This will help for the aesthetic. But to get more information on how to interact with the environment
a user scenario must be made. To do so an interview with Daniel will be realized, he is the targeted
user group.
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Appendix 19: Meet with Dynaudio’s acoustic engineer

Objective

The objective of this meeting is to talk about the technical challenges the product will face, get more

information about the drivers, the space required, the components to be used and their sizes.

This will unveil some new constraints and allow a more precise concept.

Meeting with: Stephen J. Entwistle

Experiment / Data

Note from the meeting:

The concept is duable, a prototype can even be made with the components they actually
have in stock. The size and use it is intended for is similar to having a pair of Music 1.
Necessity for changing some parts to be better adapted to the environment. Mid drivers
from the music 5 are smaller because it included a sub. But by having 2 units drivers can be
bigger on each one of them and then reach a similar level of performance. Use the same
drivers as Music 1.
Regarding the inputs, it can be optimized to offer bigger flexibility to the users. Mini jack
instead of RCA (it works with more devices and RCA can always have an adapter to mini
jack(optical mini jack?) if needed. Having an HDMI(eARC, search it more in details) input for
the TV is needed, this is the most common one and it works with old and new TV. We can
develop it so it knows which source is playing automatically, if both are playing the user has
of course the possibility to choose.
The base for the speaker can be the same for both of them. With the Dynaudio app it is
easily possible to set a parent and customer speaker. Both speakers can be paired together
via the app. But it still needs an interface for wifi on the speaker. It must be able to connect
to it.
For the volume this principle can work easily, look into capacitive touch.
For your prototype we will check if we have a pair of music 1 we can give you.
USB Type-C can work with that, it's a good idea but look at USB type-C thunderbolt
connection like for macbook.
In your prototype you might need to create a physical connection.
Including the bluetooth chip in the speaker unit is totally fine, today they usually come
together with the wifi chip.
Regarding the materials:
o The cabinet will be cheaper with a plastic cabinet (ABS + fiberglass) and then put on
a thin wood layer for decoration. With the volume | have it is easier to respect the
"VO standard” by doing it this way. (Talk about 5000 units a year to make money on
it).
o Regarding the frame it can be aluminum or plastic frame with metal coating.
o For the "grill”, the best is of course to have nothing. But they agree that with the
“lifestyle” line people usually seek for decoration. A possibility could be to have
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different options for the people to choose, it is easy to remove and replace. One
that sacrifices sound a bit (medley clothes?) and another that offers a full range
sound. Knowing that Dynaudio usually intends to compromise sound as little as
possible.
Regarding the cost. Usually count a x10 multiplier between Dynaudio factory and the price
the user pays, this takes all the steps into account. e.g. Music 1, 40€ in the factory and 400€
in the shop. Could be an angle of reflection for the business part, how to reduce the cost for
the user and increase margin for Dynaudio by removing some intermediate and invest in
distribution channels. (That’s one of the things Hifi Klubben is doing with creating their own
brands) they also try to sell only via specialized stores. Might not be the best option ?
A streaming module is nice because it offers easier interaction for the user and a more stable
connection. Music 1 as a streaming module. When talking about replacing it (like in B&O
level) it doesn’t work really in the real world. It compromises the sound a lot because a lot of
money goes into that. And when replacing it you also need to replace the whole
motherboard. Therefore it costs a lot of money. It has become really complex. So today
Dynaudio started a partnership with one of the leaders on the market. They actually are the
most stable company and they know that they can keep what they have and use the same
streaming services for at least 10 years. Moreover, companies like Apple, Spotify or Tidal will
always make all their past versions compatible with their new version. (e.g. if it has Airplay 3,
you can use Airplay 1 on it.) — in today's world it also makes sense, so the software
developers try not to have everything obsolete quickly anymore, this vision is changing.
Regarding the components see APPENDIX 26:Deconstructing a music 1. The size of the new
components picked from music 1 is detailed.
In the music 1 there is a microphone that can be used for phone calls and also the speaker
uses it to adapt to the room environment.
Current music 1 battery can last 3h
Add an input usb type-c on the speaker unit for charging if user take it outside the house
(can also be for usb sticks or plus external device)

Consider volume in the speaker for air to circulate for drivers

Evaluation

Meeting with the lead acoustic engineer at Dynaudio confirmed that the concept has potential and
that it is possible to make with the components they have now and therefore be incremental on the

process.

Some modifications and precision are made by Stephen

Reflection

The next step is to change the components on the actual 3D model to refine it and adapt the

dimensions.

By having more precise components it will also be possible to do a business case and consider the

possible evolution for the product.
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Appendix 20: Evaluation of the 2nd iteration

Objective

The evaluation of this iteration has already been made but not consistently enough. The goal is to
take a step back and have again a look at it to get some more precise user needs for further concept
development.

Only the evaluation part from the APPENDIX 39 is taken. To have the presentation of the concepts
look at WS 29.

Experiment / Data

A/Concept 1 - scenario

1.System is charging

2.Connect power and TV to the docking station

3.Place the speakers
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4.Take a speaker when you want to cook

5.Put them back when battery is low

B/1/Concept presentation

It's composed of 2 speakers, one sends the signal (A) and the other receives it (B). The sender is
fixed and the other one can be carried around. To charge B the user simply has to connect them

together by putting them next to each other and magnets will do the rest.

A has inputs for power and aux.

B/Concept 2 scenario

1. Charging
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2.Power and TV connected to sender speaker

4. Place it to listen in stereo

C/Concept 3 scenario

1. Both speakers are charging on their docking station

‘ %)
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3. Place it back and listen in stereo

D/Evaluation of the concepts

USER 1
Concept 1
- +
- Because of the triangle shape it's - Once its plugged there is nothing to
not possible to have the speaker in touch
the front when docked and keep the - Feeling from magnet is nice
30° angle. The left speaker when - Easy to use in general, pretty
docked becomes the right speaker convenient and involve few actions,
when positioned and that is it's just positioning them in stereo that
counterintuitive — not convenient at is quite annoying

all when trying to position it.

- Ifinterfaces on the docking station
to control both might be annoying
when carrying one of the speaker
around

- If the signal is transmitted to the
docking station what about
transmitting the signal when the
speaker is far from it ?

- If Il want to carry the speaker
somewhere does it mean | need to
take the docking station with me ?

- Docking station takes a lot of space,
it could be optimized
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Concept 2

| don't like the idea of having one
plugged, would it be better to have a
dock for both of them to charge?
limitation of having receivers in one
piece, if you have an apartment with
double piece walls would it receive well
?

Too complicated to interact with, asks
to many steps

not placing it back in the right position
Only one with the charging is weird,
need to put them together when
charging and it can’t play in stereo
when charging.

Only one with the charging is weird,
need to put them together when
charging and it can’t play in stereo
when charging.

+

The magnet feeling is really satisfying

Concept 3

Docking station walls are too high; it
comes with the speaker when taking it
out.

Way you grab it: maybe not good to
touch the speaker right away, should be
safe for you to take the product out
and for the product too.

Easier concept to interact with

Can work independently

Can be used all around house

Can charge and play stereo at the same

time
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USER 2

Concept 1

Doesn't place it with the right angle
Flip the speaker around before
finding the right position

The wall on the docking station is
too high

Doesn't place it systematically back
on the docking station

The magnet feeling is nice
Grabbing the docking station feels
nice too and interesting if you want to

transport the speakers outside

Concept 2

Doesn't place it in the right position
Complicated with the way you plug
them, it's hard to differentiate
Would be nice to have some visual
information on where you grab it
Need some shapes/visual
informations for the buttons and

interfaces

Magnet feeling again is really nice
Could imagine a version of this where
it's quite modular, add on some extra

speakers like a lego for example.

Concept 3

It's not convenient to grab

It's difficult to place back in the
docking station, the user is turning
the speaker around to find the right

position

Easy to use and quite intuitive

The user places the speaker back on
the docking station after use

better interaction than with the two
other concepts
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- Ifit's grabbed and carried around it
would need a good strength to
avoid breaking, there is a risk of it
falling

- When taking it out the platform is
moving around (probably because
it's cardboard)

Evaluation

Both users prefer the Concept 3. According to their feedback and the pros and cons of each concept
it also seems to be the more interesting concept to continue with. From this evaluation several user

needs can be taken:

- Use of magnets for placing the speaker in and out of the docking station gives a nice feeling
- Both units should be able to work independently from each other’s

- The docking station should have a low depth to make it easy to place in and out

- Have a visual/tactile indication on where to grab the speaker

- Ensure the integrity of the speaker if it falls

- Docking station shouldn’t move when the speaker is taken in/out
Reflection

Some concrete user needs arise from looking back at the evaluation of the 2nd iteration. They will be

used in combination with the user needs from APPENDIX 14 to develop new concepts.
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Appendix 21: Iterations on the handle

Objective

Determine the placement of the handle and the control of the speaker. The overall shape of the
speaker will result from the placement of these features and from discussion with the user.

Experiment / Data
A/The handle
— From brainstorming, The user should be able to grab the speaker directly without involving an

extra action (pushing button...) This could be annoying for the user after a while and create
unnecessary problems.

Concept 1 Concept 2 Concept 3 Concept 4

After a brainstorming session some ideas are put on paper for different kinds of handles. Some
cardboards prototypes are realized to be tested on users. It will open a discussion about the handle
and potentially give a direction.

Different configurations are tested with different directions for the handle. This will open the

discussion with the user on what feels natural or unnatural and what actions are involved.

Concept 1 Concept 2 Concept 3 Concept 4
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Note user 1:

Where should |
grab it

part where you
grab is not really
big

be afraid to drop
it

it's easily just the
fingertips that
holds on to the
edge

have to grab it
tidely not to drop
it

not the most
comfortable
feeling to the
fingertips

Note user 1:

More stable

not afraid to drop
it

real handle, feel
natural

obvious on what
to do

can not
misunderstand
where to grab it
ergonomically i
like it but not
aesthetically
prefer this
direction for the
handle, it feels

more natural

Note user 1:

try to grab it from
the back for the
front to be
carried in the
front. Twisting the
direction of the
speaker.

really easy and
nice to grab

How much room
would | have for
my hand ?Able to
put all my hands
in it ? Or only my
fingers ?

would be afraid
to drop it if can’t
have the full hand
around it

Note user 1:

Like that

really easy to
grab

a bitbigasa
handle
convenient

Feel safe to grab
it because the
hand can go
around.

like the shape of
that one

Notes user 2:

Hard to tell
without the
weight in it
Unnatural
feeling to grab
like that

feels more
comfortable
when

grabbing on

Notes user 2:

Much easier to
grab

likes it contour
the hand
ergonomic

be careful on
how wide it is,
otherwise it
the body

when carrying

Notes user 2:

Same problem as
the concept 1
could work if it's
oriented the
other way around
definitely prefer
the concept 2,
depending on the
size of the holes
could put

Notes user 2:

think it's still
easier to grab
something as in
concept 2

come closer to
the body with the
triangle thing

top is narrow so
fits closer to the
body
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the side

- when carrying
it the further it
is from the

body the

bigger the

leverage is,
feels quite

unnatural

when walking

with it

- not enough
depth for the
fingers, have
some kind of a
lip for more

comfort

- have

something to
grab on to

better

- he s twisting

it when

placing it

it

nice to be
symmetrical in
case someone
is left handed
or right
handed
colors/shape
intuition ?
obvious on
where to grab
it that's good
maybe nice if
buttons are on
the handle
almost look
like a remote
control like
that

The most
ergonomic
solution, like it
to be

symmetrical

pressure on the
fingers

not really
ergonomic

it's too boxy |
don't like the
aesthetic

like the shape

Extra pictures:

The second user noticed that when the handle is facing the user, it is necessary to twist the wrist

many times and it leads to an uncomfortable position when walking. If all the steps are taken into

account: picking up the speaker, carrying it in another room, dropping it there and bringing it back

to the docking station, it will twist the wrist 4 times and it feels unnatural and therefore not

comfortable.
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But when the handle is turned perpendicular to the user, the user will grab it and naturally carry it

along the body. Therefore no extra steps or no thinking is required in how to position the speaker.

The sound output will always be facing the user.

Case 1: Handle perpendicular to user

To grab the speaker
the user twists its wrist

("feel unnatural”)

Then the user twists
it's wrist once again
and has its hand in a
natural position while

walking.

Walk.

Twist it's wrist again
and place the speaker
on a table/kitchen
surface.. He had to
think a bit in the
direction to place it
with the speaker
facing the right way.

Case 2: Handle facing the user
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The user grabs the The user walks with Walk. Just place it back with

handle directly without | the speaker on its no extra steps or
twisting its wrist. side, it's not hitting movements. It's
“Feels more natural the hips or anything directly placed back
and intuitive”. because it's along the facing the user.

body. Feels more

comfortable.

Conclusion

- Both users prefer the handle in concept 2. It feels more comfortable and safer to grab. They
are not afraid to drop the speaker.

- Itis also obvious to grab it there.

- Both users like the aesthetic of the concept 4.

- The orientation of the handle in concept 2 feels more natural for both users and requires less
“uncomfortable” actions.

- Being able to have the hand going around feels safer. Don't like to have only the fingertips
holding on to it.

- The shape of Concept 4 with the “narrow” top feels more comfortable along the body

- Nice to have a symmetrical handle for left/right handed people. The flow is more natural.

Evaluation

Needs from user test

- The direction of the handle should be perpendicular to the body of the user.
- The user should have its hand going all around the handle for safer handling.
- The handle should be symmetrical.

- The speaker should be well balanced for a confortable handling

Remarks

- The users don't like it to be too “boxy”
- Atriangular shape with a narrower end feels more comfortable when walking with the

speaker.

Reflection

Some new needs and remarks from the user are taken from this user test. It will allow us to make a
new iteration on the concept and make it ready for the next round of research.

The next round will focus on the different interfaces on the speaker unit.
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Appendix 22: Placement of the different interfaces on the speaker

unit

Objective

Make a new iteration on the solution according to the latest results from the user test in APPENDIX

21. A concept will be developed to allow the testing of the different interfaces on the speaker unit.

The placement of the different interfaces on the speaker might result in a change of shape or
aesthetic.

Experiment / Data

Results from APPENDIX 21:

- The direction of the handle should be perpendicular to the body of the user.
- The user should have its hand going all around the handle for safer handling.
- The handle should be symmetrical.

Needs for interfaces:

- Easy access to the direct control on the speaker
- From the APPENDIX 19 (meeting with acoustic engineer at Dynaudio) it is necessary to
consider interfaces for (on the speaker unit):
- On/Off
- Volume
- Connection to wireless source wifi/bluetooth
Concepts:

3 concepts are developed according to these needs. The results from APPENDIX 21 are also
considered in the development of these concepts. The handle is placed perpendicular to the
speaker front face. It offers space for the hand to be placed all around the handle. The handle is
symmetrical, therefore it doesn’t matter if the user is left or right handed.

User test:

- Present the different solutions and what need to be tested

- 1: one capacitive touch interface placed on the front and control buttons placed on

the handle
- 2:all interfaces placed on the front, classic buttons
- 3:interfaces placed on both sides of the handle

- The objective of this test is to determine what is the easiest access to the interfaces

|u

and what feels the most “natura
docking or in the kitchen ?

- Ask to the user what products he/she currently have at home and when the interfaces are

used/ what interfaces are used
- Simulate the working scenario:

for the user / when are they most used ? on the
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Speaker is placed on the docking station/standing still when taken out of the box
Ask the user to turn the speaker on

Ask the user to press on the pairing button

Speaker is paired and ready to be used

User need to take it from the docking station and placing it somewhere else

Ask to turn the volume up

— Simulate for each solution

— Ask for the user feedback

- placement of the interfaces

- choice in the positioning of the buttons

- Does the button interfere with your hand when you grab the speaker ?

- What's the most comfortable to use

Concept 1

Concept 2 Concept 3
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Note user 1
Observations:

press on the power button and
pairing button without
searching for it (attention:
needs rigidity in the handle)

set the volume after putting
the speaker on the table

The user didn't try to use the
buttons while carrying the

speaker
Feedback:

would like more space for
fingers under the handle

The user likes the capacitive
touch for the volume but it's
missing some kind of response

to know the volume level.

The buttons are really visible
like that but the user doesn't
see any use in having them
there.

The user didn't try to push the
buttons on the handle, would
always place it first and then

use the buttons.

The user mentioned that there
could be some lights as an
indication and that there
should be enough lights to
have a span big enough in
order to be quite precise.

“The capacitive touch is more
in time with the era, today we
are sliding everything more,
we remove the buttons on
pretty much everything, and
could feel more connected

Note user 1
Observations:

It tilts a bit when pressing the
buttons (no weight in it)

Observations are the same as
on the other model. The user
is not searching for the
buttons, it doesn’t seem

confusing.

The user doesn't touch the
buttons when grabbing the
handle.

Feedback:

It is more intuitive with the
volume like that and the user
said that “it can get the exact

volume | want”.

It is pretty classic with buttons

like this, it works really fine.

The capacitive touch is nice
though, it brings something
new in the way to interact with
the product. But maybe on a
product that you need to carry
around it's not the best idea.
Can it work well enough on

such a small product ?

The user like that - and + are
on these sides/ it's intuitive to
go from left to right to go up.

The shape should be more
stable, if it falls will it roll ?
Might need heavy weight on
the bottom to stabilize

buttons could be a bit on the
side to avoid people touching
them by accident.

Like the handle, it is easy to

Note user 1
Observations:

It takes more time to figure out
where to press the buttons.

When the hand is on the
handle it is touching the
buttons and seems hard to
avoid touching them.

Feedback:

A bit more critical towards this
solution. It is not really
appealing in the aesthetic and

in the functionality.

Why are the + and - not on the
same side, it seems a bit weird
in this solution not to have
them together.

The good thing about this
solution is that it's convenient

to grab.

114




with the young people” as the | grab and well integrated in the
user said. shape, on the other solutions
the handle doesn’t feel like a

part of the product.

User 1 wrap-up

Conclusion on the handle and aesthetic:

In conclusion the user likes the concept 2 better because of the shape and the way the handle is
placed, the shape is also different from what people are used to with speakers, can be really nice
but also a bit risky. It feels a bit more “exclusive”. The user said: “| Like the shape of concept 1

but the handle feels odd, the handle does not look like a very integrated part of the speaker. And
the concept 3 looks too much like a handbag, it is not very appealing for a speaker”. The user also
said: “| like that the handle is rigid, it feels really comfortable to grab the speaker, it is not moving
around, it is easy to take it and put it back on the table”.

Conclusion on the interfaces:

The user is not using the buttons while carrying the speaker, therefore there is no need for having
the buttons on the handle. The buttons should be placed on the edge and on top of the speaker
for easy access and interaction such as in concept 2. As the speaker is quite small and meant to be
carried around, capacitive touch might be too big of a constraint, the user interacts a lot with the
speaker and could touch it by accident. Some classic push buttons should be used. Having the -
on the left and the + on the right felt intuitive for the user. If the shape of the concept 2 is kept it
is necessary to make some tests on the placement of the buttons to prevent the speaker from

rolling.

Note User 2 Note User 2 Note User 2
Observations: Observations: Observations:

Don't use buttons on the The user place its hand on the | Don't use buttons on the
handle while walking. side of the speaker while handle while walking

pressing the button to avoid it

The user touches the touch the buttons with the

" . . tilting
capacitive touch slider with the palm of the hand
palm of the hand. Feedback:
Feedback:
Feedback: This concept is a bit unstable

don't like thi b f
but probably due to the on tlike this one because o

the butt I t
cardboard. It should be © buttons placemen

The idea of the capacitive
touch is interesting, the user

) ) ) . necessary to have some + and - are really far away so
likes the interactive part of it. : en
o ) i weights at the bottom. difficult to go from one to
But it's interfering with the her if v loud
another, if goes really lou
handle and the palm of the For the user this might be too J Y

. : then difficult to quickly
many interfaces, it can be

115




hand touches it.

But the user also said that in
this case he would rather
control the volume from its
phone directly, therefore the
capacitive touch sensor is a bit
more like an accessory. It
makes the product
complicated for not a lot of
benefit

possible to remove the button
to connect the speaker to the
wifi. He mentioned that on his
speaker at home the same
button does the on/off and the
wifi connection and it's more
than enough. The user has to
connect the speaker to the wifi
only once when receiving the
speaker. But then what for the
bluetooth ?

Is it connected through the
app ?

reach the minus
The handle itself is
comfortable but aesthetically
it's not the best to have it like
that. It looks better on the
solutions 1 and 2. A bit more
“hidden”.

User 2 wrap-up

it's better to have them close to each other.

made to combine elements from the Concept 1 and 2.

The user disregards the concept 3 completely for aesthetic reasons and because of the functions
and the way they work but it brought an inside on the distance between the 2 volume buttons. If

the user wants to change the volume quickly because it's too high or too low too suddenly then

The idea of the capacitive touch is discontinued for some classic “+" and “-" buttons. The wifi
buttons should now be integrated to the on/off button. A proposition will be made to replace the
"wifi button” by a possibility for a bluetooth connection. It is mentioned by a user in APPENDIX
39 that his Sonos speaker doesn’t have a bluetooth possibility and that can be really frustrating
not to have it if a friend comes home and wants to connect quickly or when the wifi is down.

Regarding the shape and the aesthetic the user prefers the Concept 1 even though it's still a bit
too bulky. The way the handle is integrated in the Concept 2 is better. A proposition could be

Pictures illustrating:
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The palm of the user hand touches the capacitive touch slider.

There is a big distance between the two volume buttons.

The user usually places the speaker back on the table before changing the volume.

L

The pairing button seems a bit too much for the user.

Evaluation

Several user needs are identified in the user research:

- The buttons should be placed on the edge and on the top of the speaker when facing the

user.

- Some classic push buttons should be used to reduce the risk of unwanted interaction.

- The "-" and “+" buttons should be placed respectively on the left and on the right of one

another.
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- The speaker shouldn't roll or tilt when the user is pressing the different buttons.
- The speaker unit should now have an on/off button that integrates a command for

connecting to the wifi and a button to connect to the bluetooth.

Remark on the aesthetic:

Both users disliked the shape of concept 3. One user said that the handle on concept 1 doesn’t feel
like well integrated to the speaker but it is on concept 2, this user also preferred the shape of the
concept 2 but mentioned that a round shape might be nice but also risky and wouldn’t be sure to
buy it. The other users like concept 1 better than the other regarding the aesthetic but thought that
it was still too bulky. Therefore the integration of the handle in the concept 2 is kept and a new

design will try to merge both solutions for a less bulky product.

Reflection

The identified needs will later be gathered in a board grouping the needs for the conceptualizing

phase of the product.

The next step is to make a concept proposal for the docking station. The next concept will also take
into account the needs identified in this worksheet for the speaker unit.
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Appendix 23: Interaction between the speaker and the docking
station / Iteration 3

Objective

The objective of this activity is to make a first iteration on the docking station from the user needs
taken from APPENDIX 20. Few needs are identified for the docking station and this first iteration
should allow “throwing” some first ideas and by getting some user feedback to get new user needs
for further and more precise iterations.

Experiment / Data

First a new concept is drawn respecting the previous results from the user test in APPENDIX 22.

Some needs for the docking station are currently identified:

- Magnets to guide the user when placing the speaker

- Low depth on the docking station

- The docking station shouldn’t move when taken in/out
Different concepts grouping these needs are realized:
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4 prototypes for each concept are then realized to be tested on different users. A dummy model is
made of cardboard. The weight is not put in to not cancel the strength of the magnets. This test
aims to give the feeling of the magnets to the user and test the different position of the docking
station. When the docking station is chosen a prototype with the exact shape and the right weight
should be realized to give the exact feeling to the user. Doing it for this step would be too time
consuming, the concept should be further developed to test the exact feeling of the product to the
user.

Magnets are placed in the bottom and on the back to test all the concepts with one speaker unit.
The magnet placed on the bottom is weaker than on the back to see what the user prefers.

The platforms will be taped on a table to simulate the weight they will have and not come off with
the speaker when removed. The platform should weigh enough to counter the force of the magnet.

The concept 2 and 4 have detailed functions but testing them now might influence the choice of the
user in the potential interaction with it. If one of these concepts is selected the function should be
further developed in other concepts.

User test scenario:

- The speaker is placed on the docking station
- The user has to take it off and bring the speaker somewhere else in the room
- The user place the speaker back on the docking station
- After testing the 4 concepts a discussion on the feeling, the placement of the docking
station and the aesthetic is made. (To talk about the aesthetic and space it takes in the room
the drawings are presented to the user).
The different concepts have the magnets placed symmetrically to follow the movement of the arm
when the user takes the speaker in and out of the docking station.
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Concept 2

Concept 4

It is a docking station
placed on the back,
the concept is that the
user can see where
the speaker is placed
and doesn't have to
search for it. On this
one some strong
magnets are placed
for a bigger

resistance.

The docking station is
placed on the bottom,
the concept test if the
magnet helped to
direct the speaker well
enough when placed
on the bottom and the
user not seeing the
platform. The magnet
is less strong as in the
concept 1

The docking station is
placed on the bottom
but is bigger than the
concept 1 and 2. It
tests if the user prefers
to have a bigger
platform and if he/she
is not bothered by the
size and the space it
takes when it's laying
in the room without
the speaker. The
magnet is less strong
as in the concept 1,2
and 4

The docking station is
a stand that elevates
the speaker. Having a
stand stabilizes the
speaker and ensures a
good sound quality. It
also brings a more
"exclusive” feeling to
the product. It will test
the positioning and
how the user interacts
with it. The magnet is
less strong as in the
concept 1
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Feedback user 1

It's the user's favorite
concept. It is easy to
find where to place it
back, the magnets are
strong and direct the
speaker without
asking too much
effort. Since it comes
from the front there is
nothing in the way to
the magnets, it goes
exactly where it needs
to. The user says that
he can’t see with his
eyes where the
platform is but it
doesn’t matter
because it goes there

almost by itself.

The user also prefers
the feeling from the
stronger magnets.

Feedback user 1

The user doesn't like
this solution, the fact
of having just a small
docking station placed
in the middle is
frustrating. It feels
uneasy, the user is not
sure on where to place
it, the magnets help a
bit but he is not sure

it's well placed.

“It's like finding a
power plug in the
dark”.

Feedback user 1

The user likes it better
than the concept 2 but
still not the best. The
pate helps to place it
back the right way,
having borders the
user figure out easily
where it should go.
But on another hand it
seems a bit
unnecessary to have
something that big
just for guiding visually
the speaker.

It takes a lot of space
in the room for not a
lot of value added to
the product. Would
look messy having this

exposed.

Feedback user 1

Aesthetically the user
likes the fact that it's
raised. When
something is placed
right on the table it
seems more
temporary but when
raised higher gives a
sense of permanence
like it's meant to be

there.

But when the speaker
is not on it, it looks a
bit weird. You don't
want to have a dock
with nothing on it. For
example if some
guests are here and
you have one speaker
in the kitchen it would
look a bit messy.

Conclusion:

This test helped to understand better the interaction with the docking station. It is clear that
positioning the speaker from the top is not the best direction to take. The user prefers to place
from the front in order to have nothing in the way and not think if it's well connected or not. A

more discreet solution is also better. Therefore concept 1 is chosen.

But an interesting insight arose from concept 4. Aesthetically the user likes it better to have the
speaker placed on a stand. He said: “When raised higher, it gives a sense of permanence like it's
meant to be there.” Therefore a possibility for the integration of a stand in a possible evolution
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for the product will be considered.

Several needs can be taken out from this user test. The docking station should be placed at the
back of the speaker to avoid having anything in the way when the user places it back. The magnet
should be strong enough (such as in solution 1) to allow the user placing the speaker back without
searching for the direction. The docking station should be discreet. The weight of the docking
station should allow the user to place and remove the speaker without having to interact with its
other hand.

Evaluation

User needs before user test:

- Magnets to guide the user when placing the speaker
- Low depth on the docking station
- The docking station shouldn’t move when taken in/out

This user test allowed the designer to specify these user needs.
User needs:

- The docking station should be placed at the back of the speaker to avoid having anything in
the way when the user places it back.

- The magnet should be strong enough to allow the user placing the speaker back without
searching for the direction.

- The docking station should be discreet.

- The weight of the docking station should allow the user to place and remove the speaker

without having to interact with its other hand.

Remarks:

- In a possible solution for an evolution the possibility to include a stand can be considered.

Reflection

Thanks to this worksheet and the previous ones sufficient data is gathered to start a first CAD model.

Now that the function and placement of the different features is decided a new iteration can be
done on paper to have a better idea of the aesthetic and the exact placement of the different
interfaces. Once that is done a CAD model will be developed and a 3D printed model will be used

to do more precise user testing.
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Appendix 24: Mock up testing the working principles

Obijective

Make a better looking mock-up with the placement of the interfaces and the aesthetic following the
drawings. This mock-up will help to group all the working principles from the last iterations
(APPENDIX 21-56-57), it will be presented to users to test the concept. It will open the talk for
further iterations on the maturation of the product.

Experiment / Data

A/Dimension

The general dimensions are taken from the previous proposal and according to the dimension of the
components of the Dynaudio music 1 that is used as a reference product.

B/Mock-up

A Mock-up is realized to have a physical expression of the function and give a better feeling on the
shape and the product. Because of the time for development a model is made with cardboard but
respecting the right shape and dimensions. The model has the main physical function with the
interfaces (on/off/bluetooth/wifi/volume) and a docking station with the magnets. This model will
give the user the right feeling on the physical interaction. It also helps to better visualize everything
for potential changes. The weight of the speaker is also respected (from WS41).

A test will be performed on users. The objective of this test will be to talk about the ergonomy of the

product.
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C/Testing

The test will help to evaluate the concept on users and see how they interact with the product:

1.To test the concept 2 speakers will be used to show the difference in sound between stereo and a

mono speaker. A Dynaudio Music 1 is used coupled with the prototype from the first attempt. This

phase of the test will just show the difference to the user.

2.The second part of the test will be to talk about the new concept. The mock-up and a Dynaudio

music 1 will be placed on a shelf/table as if it was two speakers in stereo.

3.The speakers are plugged on a laptop with jack cables. A camera is set in the room to film the

interaction of the user with the speaker.

4.The user is asked (everything is controlled by the designer on its phone to simulate the action of

the user via the Dynaudio app):

- to turn the speaker on by pressing on it

- the user will start playing music from its phone

- the user listen to music in stereo mode

- the user pick up one of the two speaker unit (designer unplug jack of one of the

speaker)

- music stops on the speaker that stayed on the docking station

- user place the speaker on another table

- turn the volume up or down

- place the speaker back on the docking station

- music plays again on both speaker

Note: this test aims to test the physical interaction with the product. Sound is used to help put the

user better in the context. All the tests regarding the connection between both speaker and the

docking station will be made further on, this test should help to unveil some user needs for it.

3.

The user is listening to the
music and experiencing the

sound in stereo.

He is turning the speaker on
and pressing play on his phone

to start music.

He picks up the speaker to go

around.

125



He puts the speaker on a
table.

Music playing on a single

speaker.

The user picks up the speaker
and brings it back to the
docking station to enjoy music

in stereo.

Put it back.

Enjoy the music in stereo.

D/Feedback

This user test gives some insights and user needs on the next phase of development regarding the

non physical interaction between both devices and the visual of the interfaces. It will allow us to

move on in the maturation of the product.

- Regarding the difference between music in stereo and in mono the user said: “There is a

massive difference, | can feel that in mono the sound is isolated”. With both speakers you

feel better the music, there are way more emotions.

- Regarding the interaction with the speaker the user said that the shape and the handle

makes it really comfortable to carry around, the dimensions are really nice according to the

user. The docking station being at the back and the strength of the magnet is also still nice.
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The user gave interesting feedback on the buttons:

- Usually on nomade speakers you will have buttons placed in evidence so it is
intuitive for the user but on stereo they would be a bit more hidden since you don't
interact with it a lot. Therefore a nice balance in the aesthetic should be found to
have buttons that are quite intuitive but also that you don’t see a lot when the
speaker is standing still.

- The way the buttons are placed is nice because the most important one is placed on
the left with the power button and goes to the right on the buttons you would use
the least.

- The “connect” button is clever because you group both kinds of connections on one
button. It's pretty easy to press once for bluetooth and press a few seconds for wifi
or the other way around. A different light color is also discussed. The user confirms
that this button is required, at home the user will say that he will use the wifi to have
a better sound quality. Having a signal indicating what sources he is on should be
required.

This user test unveils new needs and insights for the non physical interaction between both
speakers and both docking stations. The user asked: “What happens when | take the
speaker out of the docking station, does the music stop on one of them or does it continue
on both ? There should be a way to choose what | want because if | have guests or not it
might change.” This discussion also led to the following question: What the default setting
should be ?

To possibly answer this question a talk with the user is open and lead to the following
conclusion:

- Selecting if music is played on both speakers or only one will happen when the user
pick-up the speaker and carries it around, therefore a button placed next to the
thumb on the handle would make it easy to change. The user said that if he had to
go in the app every time that would make it too difficult and not comfortable. It
should be as flawless as possible.

- Most users will have different habits depending if they live with their
girlfriend/boyfriend, alone, commonly have guests having a default setting and
always having to switch mode could be annoying. To make it as flawless as possible
the speaker should keep in memory the last action of the user with the button.
Example:

- Both speakers keep playing music and the user presses the button to have
only the speaker he carries playing music, then next time the user takes one
speaker out, it will only be the speaker he is carrying that keeps playing.

- This button can have two modes:

- "pairing” to pair both speaker and have them working together

- "isolate” to have only the speaker out of the docking station working

There also was a discussion about what happens if the user wants to take both speakers out
? Therefore it can work the same way, the user will simply have to use the “pairing/isolate”
button.

What about the docking station ? How will it hold in position ?
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Evaluation

User needs

- The buttons should be discreet enough not to trigger too much the attention of the user but
still be intuitive when the user wants to use them.

- Avvisual signal indicating if the connected source is bluetooth of wifi

- A pairing/isolating button to manage non physical connection between both speakers.

- The pairing/isolating button should keep in memory the last action of the user.

- "pairing” to pair both speaker and have them working together

- "isolate” to have only the speaker out of the docking station working

- The docking station should stay in position when removing the speaker.

Reflection

Making the user test a 1:1 prototype with the physical working principles allowed to validate some of

them and gave insights on the button for a new iteration and better development.

it also opened the discussion on the non physical interaction between both products and gave
insights to develop a logical solution flawless enough for the user. The non physical interaction
between both speakers lead to a solution where it is controlled physically by the user.

For this test the current Dynaudio app was used. A worksheet with the functioning of the app should
be realized, it will be necessary to see if some modifications are required on the app.

The next step is to make iteration and develop solution for:

- Develop a solution for the button connecting to the wifi/bluetooth.

- Find the good balance between aesthetic and intuitive solution for the buttons.
- The pairing/isolating button placed on the handle.

- New iteration on the docking station

- Look at the Dynaudio app.

Important reflection: After this user test it is seen that the topic of the user charging device

hasn't been mentioned in any test by the user. The development of the concept has been
focused on the interaction between the user and the product. The user forgetting to charge the
device can be integrated in the User interaction with the product, it will be integrated as a
subtopic. This is not the main ax of research, therefore it is not the main priority but some basic
function such as a difference of light color or a voice signal should still be considered.

The charging reminder will be developed in the same worksheet as “Find the good balance
between aesthetic and intuitive solution for the buttons.” In this worksheet the colors and

shapes of the buttons should be developed.
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Appendix 25: Tests on the docking station

Objective

Define the way to counter weight the power of the magnet.

Experiment / Data

A/Brainstorming

As the model is right now the power of the magnet makes it not possible for the user to take the

speaker off without taking the docking station with it.

Different solutions were thought about in a brainstorming.

Different possibilities arose:

- 1.suction cups placed under the docking station

- 2.taping stripes under the docking station

- 3.put the docking station back on manually

- 4.some weight in the docking station to balance the force
Putting some weights in the docking station is kept.

The ideas 1 and 2 would require adding an extra piece in the bottom to hold it in position, this could
result in leaving some traces on the piece of furniture or the shelf where it is placed. In the idea with
the stripes if the user wants to change the place where the speakers are it will have to buy some new
stripes. The solution with the suction cups is not the most aesthetic one and could make it difficult

for the user to take the docking station away.

The idea 3 would not be convenient if the user is taking it in and out everyday and asks extra steps

every time.
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The idea 4 is kept, it is more discreet and elegant than the other ones while facilitating the use.

B/Presentation of the test

The solution with the counterweights in is then tested. It is quickly noticed that the docking station
might tip on the side and not be really stable as it is right now.

Different configurations are then tested.

- Some metal sheets are bought to simulate to act as a counter weight.

- Two different configurations for the balancing of the weight are tested. They are either
stacked on top of each other or placed in two piles next to each other. The docking station
should be discreet and as small as possible, if they are to be stacked in 3 different piles the
size would be too big.

- Then the last prototype is used as it has the weight of the speaker and the magnets placed
in.
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- The docking station with the magnets is then tape with double face on the weights in
different configurations. These 4 configurations test a different gravity center of the weights.

2.

- The speaker is leveled up on a platform to simulate being at the same level as the docking
station and laying on a flat surface. The docking station is placed a bit away from the
platform, so that the platform does not block the docking station by removing the speaker
and thus distort the results.
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Each one of the 4 concepts will be tested in the same conditions. The speaker will be taken

away from the docking station and placed back on.
A line will be drawn to mark a limit, if the docking station moves away from this line then it

means that it is not balancing the strength of the magnets well enough.

C/Testing

Concept 1
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Conclusion

We can see that on concept 1 and 4 the docking station moves slightly above the line and is not

stable enough.
The concept 3 is going far away from the line.
The concept 4 stays at the same place. Therefore this solution is kept.

It is also noticed that placing the speaker back on the docking station at exactly the right place can
be a bit difficult due to the surface being open on the side. Therefore there should be a way to
guide the speaker not only with magnets but also by the shape of the docking station.

Evaluation

The weight should be placed on the bottom of the docking station and in a lateral way with the

magnets placed at the front.

Needs:

- A counter weight placed at the bottom
- The magnets should be placed in the middle of the docking station

Reflection

The position of the weight is now determined and the next step will be to include the different

inputs in the docking station while developing its aesthetic to fit better with the current solution.
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Appendix 26: Deconstructing a Music 1

Objective

During the meeting with the acoustic engineer Stephen at Dynaudio we had the opportunity to have

a completely dismantled Music 1 to see all the components and have more precise measurements of

these components

The objective was to know the exact size to have a 3D model as accurate as possible.

Experiment / Data

A/Dynaudio Music 1

Sweaming

Armpifier Power Woofer (Watt)

Amplfier Power Tuseter (Wat)

AG Power Input

i DWNAUDIO

229 x 220 x 142 mm

Dioconlinued  Lower Cutof e 08 4B 4/- 3 )

USB OS] Weigh s

WiFi2450GH)

Apple Airplay, Spotify Connect, DLNA, Intemet Radio, Blustooth

a0

40

100240V 50/60Hz T
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B/Components from the Dynaudio Music 1

Top buttons board Plastic frame (metal look finish)

Amplifier and main board
Side buttons board

Front grill

Front shell

Back shell Mid/Sub drivers

Power board/Wifi module/

3 Tweeter
Streaming module

Dimensions of used components:

- Amplifier and main board: 100 x 70 x 30 mm
- Power board/wifi/stream: 90 x 55 x 5 mm

- Battery: 70 x 45 x 45 mm

- Top buttons board: 120 x 15 x 2 mm

- 2 xside buttons board: 55 x 15 x 2 mm

- Tweeter: 50 mm diameter x 25 mm

- Mid/Sub: 104 mm diameter x 60 mm

Evaluation

Now the list of components for the speaker is more precise and accurate for the actual concept.

Reflection

The next step is to update the 3D model.
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Appendix 27: Aesthetic of the buttons

Objective
In a previous user test (APPENDIX 24) some unser needs are unveiled:

- The buttons should be discreet enough not to trigger too much the attention of the user but
still be intuitive when the user wants to use them.
- Achange of color on the wifi/bluetooth button makes the user the speaker is connected in
the desired way.
In a worksheet detailing the user journey (APPENDIX 14) a need is seen:

- Audiovisual signal indicating battery level
For the pairing button the aesthetic should be considered at the same time as the other buttons. In
the APPENDIX 10 a need is seen:

- A solution for the feedback on the user should be developed.
This worksheet aims to answer these needs with different iterations that will be presented to the

users further on. It will answer
Experiment / Data

Here you put in a sketch, storyboard, diagrams, photos of mock-up or experiment, rendering of 3D

model, interview, etc., including own explanatory comment, analysis, and perhaps evaluation

A/The different buttons, what is known

Position of the buttons

The buttons

- The speaker should include a visual signal on the buttons for the source, the power and the
pairing.
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- Placement of the buttons is known
- The buttons should be discreet enough not to trigger too much the attention of the user but
still be intuitive when the user wants to use them.

B/lteration on the buttons

Some brainstorming is done for every button independently regarding its function and several

solutions will later be combined to test different possibilities on the users:

Remarks: To present these functions to the user design of the interfaces will be made in Adobe
lllustrator and printed further on to have the right dimensions and colors.

C/Overall aesthetic of the buttons

Different concepts regarding the texture, the material and the size of the buttons will be made for
further tests on the user:
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Remark: These concepts being meant for some aesthetic development some quick CAD models
with quick renderings are going to be made to be presented to the user in order to give them a

better feeling on the different solutions.
D/Combination
Different set-up combining the different concepts are made.

Combination 1

Combination 2
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Combination 3

This different patterns can be placed on top of the last model to have a better view on how they
are placed on the model.

Note: These combinations lead to different aesthetics that will change the overall aesthetic of
the speaker. Some CAD models are realized with quick renderings.

Evaluation

3 iterations are made:
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Concept 1

Concept 2

Concept 3

Reflection

Now that some iterations are made user tests should be realized to get some feedback on the
solutions and test the different possibilities.
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Appendix 28: User tests on the buttons

Objective

Test the buttons on the user in order to get some new user needs and feedback on the different

configurations.

Experiment / Data

The three concepts are presented in the previous worksheet (APPENDIX 28).

A/The test procedur

What | want to test ? — In the APPENDIX 24 an user insight about a clash between the overall look/
aesthetic of the speaker in stereo mode against the buttons being intuitive enough is noticed. This

test aims to find the good configuration to answer the expressed needs.
Different steps in the testing:

1. Present the 3 concepts to the user with the renders printed out to show the aesthetic and
visualization for a better understanding of the solutions. Explain the solutions at the same
time.

Test each concept one after another.

The solutions are printed on paper to have real life sizings.

Each paper will be placed on the current prototype.

Explain the different colors and how it works with the right order (from battery high to low).

oG AW

The user will have to figure out the placement of the buttons by itself and different actions
will be asked in the following order:
a. Turn the speaker on.
b. Connect the speaker to the source.
c. Turn the volume up and down.
d. Take the speaker off the docking station and press on the pairing button to pair or
isolate the speaker.
7. Repeat that for the 3 concepts
8. Make the user touch 2 samples to feel the materials

9. Get feedback from the user and discuss the different solutions.
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Observations:

On all three solutions the user figures out quickly what button to use and where it is placed.
Having the buttons on the top makes it easy for the user to see which one to press without having
to search for the right one. The different sizes are okay and the user sees where to place its

fingers.

The only difficulty that the user faced was to see the difference between wifi and bluetooth in the

solution 2.

It is also noted that having the buttons following the round shape results in having the user
looking around to find the right buttons to make sure he is pressing the right one, to avoid that on
the product having a flat surface for all the buttons would make it easier for the user to quickly

identify the right button.

Feedback:

- Having the small frame
for the buttons like
that is taking a lot of
space and makes a big
deal out of the
buttons. It takes a lot
of attention when

Feedback:

- Like the rubber
because it's quite
discrete, having it
placed under the
surface makes it more
hidden.

- Like the tactile feeling

Feedback:

- Like this solution
because the distinction
between the buttons
being a feature or
hidden is a good mix.
Having the buttons
integrated to the
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passing by.

Having only the light
blue or white for the
wifi makes it a bit
confusing, the user is
not sure and a logo
would help better.
Having the voice
indicating when the
battery is low is nice
because the user
might not look at the
speaker all the time or
see when the light
color is changing.

with the rubber, it's
more warm and less
sterile than something
in metal.

Compared to the other
solution the user likes
the simple colors on
the power button,
when it's on it's white
and it feels less
artificial than green or
blue. When the
speaker is on the
docking station if the
light is white it will not
be shocking to look at
it.

Having the black
rubber and the rubber
takes a lot of attention
to it and also makes a
big deal out of the
buttons.

Regarding the pairing
button the user likes
this solution better, it
is quite small and
doesn’t draw too much
attention in
comparison to the
others. The user
prefers to have the
light to indicate what is
the status because if
he is in another room
he might not hear
what's happening and
a voice signal would
draw attention away

from the music.

frame they are hidden
but the user also easily
knows where to find
them.

Nice to have the frame
going all the way
around, it emphasizes
where the buttons are
and doesn’t
overpower the all
aesthetic of it like in
the solution 1.
Regarding the pairing
button it feels like it's a
bit alone there and it
looks a bit funny to
have it there only on
the wood.

For the source button
the user prefers this
solution, the solution 1
is too confusing
without a logo. On
solution 2 the logos
are really difficult to
read because they are
small, to see them
better with light on it
would look too big
and be a bit weird.
This solution looks

more elegant.
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Evaluation

Different guidelines are taken from the user research for further development:

Overall aesthetic:

- Having the frame going all the way around emphasizes where the buttons are and doesn’t
overpower the all aesthetic of it. It doesn’t make a big deal out of it for the buttons.

- Make it consistent for all the buttons by having the metal frame going on the handle to hide
the pairing button.

- Regarding the size of the buttons this will depend on the aesthetic, a fine balance should be
found in the size regarding the aesthetic as the size of all the buttons was clear enough for
the user to identify the buttons.

Some more precise needs are taken for the different buttons:
Power button:

- Have a white light when there is battery
- Red when power is low
- Avoice signal indicating when the battery is low

Volume buttons

- Classic push buttons in the middle that don’t draw too much attention

Source button

- Small white light on the side with a pictogram on the side indicating what source it is
connected to

Pairing button

- Button placed on the handle with a small light

Buttons in general:

- Have the buttons next to each other on a flat surface.
Reflection

The user test showed the direction to take in further development of the concept, the next step is to
gather the needs and the guidelines for a new iteration on the product.
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Appendix 29: Functioning of the Dynaudio application/Signal

transmission

Objective

Get more knowledge of the Dynaudio application and see how it can work with the speaker. What

are the connectivity possibilities ?

What are the different controls via the app ?

Suggestions for improvements ?

link needs evolve in multiroom and control device from a smartphone

Experiment / Data

A/The Dynaudio application on smartphone

Set-up and control the speaker in a chronological order.

14:05 -

Home

h

Looking for speakers

1405 -l -

Home

@  ndd sposkers

O o

Locking for speakers
Make sure your speakers are tumed of
connected to the same Wi-Fi
mobile phone

n and
i @s your

14:02 il T -

Supported speakers

following Dynaudio speakers a
supported by this app

Dynaudio Focus

Focus 10 Focus 30 Focus 50

Dynaudio Music

Music 1 Music 3 Music 5 Musi

When opening it the
application is first searching for
previously paired speakers.

To add a speaker the user
needs to press on the 3 dots
on the top right of the screen
and select “add speakers”.

Then the app asks the user
which Dynaudio product to
pair. The user simply have to
click on the desired one.
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18:02 il -

Connect speakers to power

14:02 -l -

Are the LEDs flashing white?

13:59 T -

Home

DynaudioMusic12
6628F

Then it asks if the speaker is

The user simply has to follow

The speaker now connects to

turned on. the instructions to have the 2 the app and appears in the
lights blinking to be ready for | home screen.
pairing.
110 il T - 140 il F - 14:05 - -
< Listen < DynaudioMusic126626F
© streaming - Home
DynaudioMusic12 .
662BF
© Radio

Local stations

DRPS DRPA
Kebenhavn

DRP3 939 FM
o

Genres

Classical Electronica

Ja

DR PS5

a3

<« -9 =)

The user can click on the
speaker in the home and is
directed to this page to
choose what to listen to.
Streaming services and radio
stations are proposed.

The user clicks on one and it
starts playing.

Users can go back to the home
screen to see the status of the
speakers, change some
parameters or settings.
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105, - -

Home

DynaudioMusici2

662BF

14:05

Home

DynaudioMusic12
662BF

U
@

automatically turn off.

The user can press “stop” to stop the music.
After 5 min without playing the speaker will

The speaker is now registered in the app. Once
it is recognized and the wifi is on in the house
the user can press play in the app and the last
sound sources played will start again. The user
doesn’t have to touch the speaker anymore.

B/ The new solution and the application

The solution will require connecting two speakers to the application. The process is the same to

connect the other speaker but the user will be asked to select a left and a right speaker.

14:33 w -

Home

DynaudioMusic12
662BF

4 .

14:33 w T

Home

DynaudioMusic12

30682
.

14:33 wT-

Home

) Add speskers

IT Muttioom

DynaudioMusic1:
662BF
Music 1

) Stereo mode

© More

‘ .

| - 0
1l ArPlay

The first speaker is already
connected.

The user needs to repeat the
steps to connect a second
speaker.

Once it's done the user can
click on the 3 dots and select
to connect them in multiroom
or as we are interested in

stereo mode.
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< Create stereo pair . ®x < Create stereo pair . B

Home
DY, DyNBLIoMU. Pair 1
It is then asked to drag and The user can now click on The user can now enjoy its
drop the speakers to assign a | create a stereo pair. sound in stereo and control
left and a right speaker. both speakers from the app.

Remark:

To stop the music on only one speaker the user can turn the volume down as the volume can be
changed independently on each speaker from the application. But there is no real convenience or
direct access. It asks to go in the app and search for the volume. This confirms that the use of a
"pairing button” on the speaker will make it easier for the user to control.

Evaluation

The app is developed to work with any Dynaudio product and allow the Dynaudio users that have
multiple products to create different groups of speakers. Some stereo pairs or connect everything
into a multiroom. This offers some possibilities of evolution for the user, if they buy more active
Dynaudio products they can have everything in the palm of their hand and easily access all their
products. Regarding the solution itself there is no specific change to bring to the application. The
actual concept can easily fit in and adding a pairing button will allow it to make it faster to control

the sound and avoid the user going into the app.

Even though it is possible to fully control the speaker via the app some direct control is needed on
nomad speakers as the user might not always have its phone in hand. It could be sitting in another
room for example and would make it annoying to have to get on the phone and change parameters

from it.

Reflection

The Dynaudio application is intuitive to use and makes it easy to connect the speakers together. The
app itself will not impact the development of the product.

The product can directly be integrated into the app before going on the market.
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Appendix 30: Iteration on the buttons

Objective

test different iterations on the shape of the buttons to see what solution is the best match between

intuitive and aesthetic.

Experiment / Data

A/The concepts

3 concepts are considered:

Concept 1 Concept 2 Concept 3
| { }
~ =\ ~ ~ 1
. ¢
—
‘ S e

The hole for the button has a
little chamfer and the button a

small filet.

This solution is really intuitive
and the user can quickly feel
where the button is placed.

The surface of the button is
perfectly flushed with the
surface and has a small filet to
see the demarcation line.

This solution is less intuitive
but more aesthetic.

The edge of the button is
flushed with the surface and
the button’s surface is curved
for the user to feel where to
place its fingers.

This solution aims to be a mix
between being intuitive and
aesthetically pleasing.

The objective is to test what is the good combination and if it's possible to quickly identify

where to place the finger.

To test that a prototype for each kind of button is realized. It will then be asked to the user to place

its finger on it and see if they can press on it without searching for it.

As seen from the designer the Concept 2 is the most pleasing visually, then the concept 3 and finally

the concept 1 but it has to stay intuitive for the user.

B/Prototypes
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On concept 1 it is easy to feel where the button is placed, the feeling is not really smooth as we can
feel the edge. On concept 2 it is really difficult to identify where the button is. We can feel a little bit
but it is necessary to search for it while looking at it. For concept 3 it is also easy to feel the position

of the button and the feeling is smoother than on concept 1. The curved button englobes the finger.

The concept 3 is a good mix between aesthetic and a practical solution, it is also more pleasing to

touch than the other concepts. Therefore this concept is chosen.

These concepts are tried with a diameter of 12mm. It gives more space for the finger than 10mm

and is seen as a good size to adapt more fingers.

Evaluation
The concept 3 is chosen.
User needs:

- The buttons should be curved
- The diameter of the button should be 12mm

Reflection

This activity allowed us to confirm the initial thoughts on the button size and shape. It will be
implemented in the CAD model and helped to figure out the final shape and size for the buttons.

150



Appendix 31: Test on the docking station

Objective

Try two different concepts for the docking station with 2 different working principles. The magnets
will also be implemented to try the counterweight.

Talk about why usb-c, aux and HDMI. Link to APPENDIX 19 meeting with DYnaudio engineer

Experiment / Data

A/The model

In the precedent iteration on the CAD model (APPENDIX 18) 2 solutions are considered for the
docking station.

The two models are 3D printed for better testing and try it with the right dimensions. 2 models are
printed and some counterweights are put in with some magnets.

In concept 1 the speaker goes around the docking station and in concept 2 it's the docking station
that goes around the speaker.

In order to have quicker models and save some time on the process some quick models are made,
they are only trying the working principles.
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The model is taped to an old iteration of the model with the right weight in and the right position for
the handle. On concept 1 the magnets are placed on the top part of the docking station where the
end of the speaker comes to meet the magnets, if they are placed at the beginning it might make it
difficult to slide it in. On concept 2 the magnets are placed where the end of the speaker meets the
docking station.

B/Testing

To test the 2 different models they are placed on the docking station, taken out and placed back in.
The objective is to see which solution is easier to place back on the docking station and which one
feels better.
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It is easy to take the speaker out of the docking | For this solution it is easy to place the speaker
station but when placing it back the edges are | back on the docking station without paying too
going over the docking station and makes it much attention on where to place it back, the
difficult to place it back correctly every time, it | magnets allow it to guide the speaker easily in
is necessary to look at when to place the the right position.

speaker. The magnets are also less useful and

don't guide the speaker really well.

In both solutions the counterweights work really well and the docking station is not moving when
taking the speaker in and out. The concept 1 makes it difficult to place the speaker back, it is not
really intuitive and aesthetically pleasing therefore it is abandoned and the concept 2 is kept and
will be implemented in a new iteration of the speaker. For both concepts it is also observed that
there is tendency for the docking station and the speaker to “slide” on the table top, it was tested
on wood with lacquer and could annoy the user therefore some rubber could be added to avoid
this.

Evaluation
This test allowed to validate a new iteration on the docking station and confirm the different working

principles:

- the counter weight
- the magnets
- the shape of the docking station going around the back of the speaker unit

User need:

- The docking station should go around the back of the speaker.
- Some rubber pads should be added to the docking station and the speaker.

Reflection

This test allowed us to confirm the main working principles of the docking station. While realizing it a

question arose regarding the magnets.

How to put precise user needs on the kind of magnets to be used and what force should they be
?

With the magnets currently used the feeling is right and the counterweight is heavy enough to avoid
the docking station to move. In order to give better indication for further manufacturing some
desktop research should be made on the different types of magnets and which ones to choose for

the product.
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Appendix 32: Magnets

Objective

Justify the use of this type of magnets and define more precise needs regarding the magnets.

Experiment / Data

A/Different types of magnets

Magnets can be made with different materials resulting in various forces of attraction, different types
of magnets can be commonly found on the market:

The neodymium magnets which are the strongest magnets that are commonly available on the
market. They have a maximum operating temperature of 80°C.

The alnico magnets are less strong than neodymium magnets but also commonly used and can
operate until 500°C.

Ferrite magnets are the most common ones, they are pretty cheap and have a high resistance to
corrosion. They can operate up to 200°C.

https://www.magnetexpert.com/technical-advice-for-every-application-magnet-expert-

i685/materials-information-
1682#:~:text=There%20are %20five%20main%20types, %2C%20ferrite %2C%20and%20flexible%20ru
bber.

https://www.duramag.com/alnico-magnets/temperature-effects-on-alnico-
magnets/#: ~:text=Alnico%20magnets%20can%20be%20used,be%20recovered%20by%20reheat%2

Otreating.

It is seen that when magnets are exposed to high temperature their longevity and their magnetic
properties can be impacted. For most common chargers available on the market the maximum
temperature can reach a maximum of 65°C and therefore will not affect the magnetic properties of
the different kinds of magnets.

Different types of magnets are searched in shops to try their pulling force and their size. Neodymium
and ferrite magnets are found to be used.
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The neodymium magnet is on the left and the ferrite one on the right. The size of the ferrite magnets
is a big disadvantage, it is way bigger than the neodymium one but the pulling force is way lower
and would result in a bad user experience (APPENDIX 23). They are not guiding the speaker unitin a
precise position as well. Therefore the ferrite magnets are abandoned.

The neodymium magnet by its size and its pulling force is a good solution to answer the different
user needs for the docking station:

- Magnets to guide the user when placing the speaker
- The magnet should be strong enough to allow the user placing the speaker back without
searching for the direction.

B/Pulling force

Different set-ups are tried with the magnets and the right weight in the speaker:

The solution 2 as a force of attraction way too high for the speaker, it is difficult to take it off the
docking station. The solution 3 has a high force of attraction but is pleasant to use, but that results
in putting a lot of weight in the docking station to counter the force. The solution 1 has a really
nice feeling when taking the speaker on and off, it guides it in the right position and it's easy to
take it off while offering a small resistance. The weight in the docking station will also be lower.

Calculating the pulling force:

The pulling force is calculated with https://www.kjmagnetics.com/calculator.asp?calcType=block
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https://www.kjmagnetics.com/calculator.asp?calcType=block

The Original K&J Magnet Calculator | pull Force Repelling Magnetic Field Thickness Gap Units
Select a Shape: Discs/Cylinders Blocks Rings Spheres
Grade: Length: Width:
Thickness: Distance: mm | Calculate_|

Pull Force Case 2:
Between 2 Steel Plates Magnet to Magnet

= .

1.291b 1.641b

Pull Force Case 1:
Magnet to a Steel Plate

*

0.851b

Pult Farce (1b)
Pult Farce (1b)

Pult Farce (1b)

00 05 00 05 00

Distance (in) Distance (in) Distance (in)

Click for larger chart Click for larger chart

Pull Force Case 3:

Click for larger chart

We are in the case of the pull force case 1 with a distance of 3 mm from a steel plate.

Pull force = 0.85 Ib = 0.3%g.

2 magnets are used therefore the total pull force is: Tpf = 0.78kg.

In order to counter the pulling force of the magnet the total weight of the docking station should be

a minimum of 0.78kg.

In order to make sure the docking station will not move a total weight of 1kg can be used.

C/Test

In the WS72 a test is performed with the magnets in the case 1 with a steel plate separated from the

magnets with a 3mm non magnetic plate.

978 grams of counterweights are placed in the docking station

Combined with the weight of the 3D printed docking station it reaches a total of 1kg.

The test showed that the docking station is not moving and that pulling force makes it comfortable

to use and matches all the requirements.
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Evaluation

The selected solution is to have two neodymium magnets placed on both sides of the connectors on
the docking station. They are separated from a steel plate placed on the speaker unit with a 3mm

thick non magnetic wall.

- The total attraction force for the magnets should be 0.78kg

- The total weight of the docking station should be 1kg

- Steel plates should be added at the back of the speaker and be separated from the magnets
by 3mm.

The current CAD model for the counterweight:

Body Properties X

Name

Solid15 Update

General Properties
Center of Gravity
Mass 0,148 kg (Relative Errc X -0,000 mm (Relative Err

Area 28607,179 mm~2 (Rel ¥ -93,618 mm (Relative E

Volume (EZFEYHIVEMmM 3 (R Z -170,331 mm (Relative

Body Appearance

As Part ~

[ Clear All Overrides

®

VOLcounterweight = 147,5 cm3

According to : https://amesweb.info/Materials/Density of Steel.aspx the density of steel is 7.8

g/cm3.

The use of lead is not considered due to its toxicity.

With the actual model and the actual size of the counterweight its total mass is:
Tm_counterweight = 7.8 x 147,5 = 1150 g = 1,150 kg.

Therefore there is enough space for the counter weight in the docking station.

Reflection

This activity allowed us to set some precise parameters for the weight of the docking station and the
required attraction force for the magnet. This was reversed engineering and allowed to confirm the
assumptions previously made, the parameters are now ready for a more precise development and to
be implemented in the final solution.
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Appendix 33: FEA analysis

Objective
Ensure the structural integrity of the speaker cabinet through a Finite Element Analysis.
What is tested:

When the speaker is laying on a table the cabinet is subject to the forces occurring by the shell and
the components but it is way lower than when the user will grab the speaker to move it around. This
simulation aims to calculate what are the stresses when the speaker is moved around, it is the use
phase where there are the most risks for it.

Experiment / Data

A/Set-up for the analysis

Brackets and constraints

A final CAD model is realized including all the latest findings from the speaker development. All the
components are placed in the speaker and some brackets are put to connect the different parts and
components together.

In the FEA analysis the “pin” constraint is used for the screws simulating the thread. A “fixed”
constraint is placed on the handle to simulate where the user is grabbing the speaker cabinet.
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Forces applied

Component Weight (g) Force (N) Number of Force applied on
brackets each bracket (N)

Amplifier board 280 2,76 4 0,69

Battery 300 2,94 4 0,735

Main board 200 1,96 4 0,49

Tweeter 120 1,18 2 0,59

Mid/Sub 100 0,96 4 0,24

Speaker shell 600 5,89 - -

Total 1600 15,69
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5

I Model 001 (Primary] iProperties

General Summary Project Status Custom Save
Matetl el

Area 647,588 in"2 (Relal ¥ 0,150 In (Relative £

Volume 32.909i0%3 (Relali @ 7 -1,587in .

Inartial Properties

-I &) Center of Gravity
Principal Moments
170k R 580kt B 6506kgm~2(
Rotation to Principal

ux 3495deg(Rek Ry 000deg(Relst Ry 0,00 deg

Dians ipdate
Requested Accuracy
1,110 gem™3  Low ipboard
General Properties
(] indude Cosmetic Welds o o
Center of Gravity
Mass 0508 kg {RelativeE @ ¥ " 4
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The mesh

Then the mesh is generated to prepare the analysis, the mesh is thinner around the edges and the

brackets to have a better calculation around the spots where there is a concentration of constraints.

B/The analysis

Once the setting up is done the analysis can be launched giving the following results:

Type: Von Mises Stress ‘3‘9: Displacement
Unit: MPa

: mm
12/10/2023, 16:06:28

12/10/2023, 16:05:50
s 0,008104 Max

5.086 Max

0.006483
0.004863
0.003242
0.001621

0 Min

The maximum Von Misses stress is: 5,9 Mpa
The maximum displacement is: 0,0081 mm

These results are then compared to the mechanical properties of ABS which is the main material for
the speaker cabinet.
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Mechanical Properties of ABS

Elongation at Break 10-50 %

on at Yield 17-6%

Flexibility (Flexural Modulus 1.6-24 GPa

100

1.6-24GPa

at Break (Tensile) 29.8 -43 MPa

at Yield (Tensile, 29.6 -48 MPa
Toughness (Notched 1zod Impact at Room Temperature) 200-215J4/m

ow Temperature (Notched 1zod Impact at Low
mperature (Nof zod Impac! 0 20- 180 Jim

Young Modulus 1.79-32GPa

https://omnexus.specialchem.com/selection-quide/acrylonitrile-butadiene-styrene-abs-plastic

We can see that the maximum Von Misses stress of 5,9 MPa is way under the maximum tensile stress

of 29Mpa the material can accept.

Evaluation

The FEA analysis shows that the integrity of the speaker cabinet is respected when being carried

around. The maximum safety factor is 15 and the minimum one is 8,91.

The risk for the speaker is to be dropped from a human height while being carried around, a test

that requires a fully functional product and to do some repetitive simulations to see how many times
the speaker can be dropped before breaking. The software used doesn't allow this kind of testing, a
physical test should be done. Due to the available resources (time and no final products yet) it is not

possible to realize it in a physical way.

With a minimum safety factor of 8,91 it is assumed that the speaker should resist shocks, the

selected material also has some good properties for shocks, it is often used for working tools.

Type: Safety Factor
Unit: il
12/10/2023, 17:17:43
15 Max
12
8,91 Min
6

3

0

Reflection

The analysis shows good results for the structural analysis of the speaker cabinet. The analysis is
made in order to respect the placement of the different components and the force they apply to
each screws and brackets. The computer analysis shouldn’t be the only one to do before launching
the product for manufacturing, to further validate a 1:1 prototype with all the components should be

realized.
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Appendix 34: BOM and business

Objective

Estimate the cost of the components to establish the BOM

Experiment / Data

The following informations come from Dynaudio:

The issue is that Dynaudio wasn’t producing the Music series in-house - So the only thing | have available at the moment are these quotes:

Pcs Component Price CNY Price DKK
1 1" Cockatoo Tweeter ¥33.32 31.99 kr.
3 3" midrange ¥114.00 109.44 kr.
1 Wifi module ¥120.00 115.20 kr.
1 DSP unit ¥33.66 32.31 kr.
1 MCU ¥22.10 21.22 kr.
1 M3 AMP ¥15.95 15.31 kr.
1 M3 Mainboard ¥7.82 7.51 kr.
1 M3 PSU ¥10.00 9.60 kr.
misc ¥37.57 36.07 kr.
Wrong midwoofer — so you can use the below instead:
ML quote 20201020 ML quote 20201014
«[item [+Juso [+ [~ [item =Jusp 1~
Woofer x 2 (plastic basket) 12,38 Woofer x 2 (plastic basket) 12.39)
Wid-range x 2 (plastic basket] 7.17 Mid-range x 2 (plastic basket) 7.17]
[Tweeter x 2 5.46) Tweeter x 2 5.46
|Amp 51.98, Amp 51.98
Stream 1832 madule 22.93|  24.90|Stream 1832 module 24.60) 249
Power cable x 2 (UK & Euro plugs) 0.00) Power cable x 2 (UK & Eura plugs) 1.00
Optical cable 0.00] Optical cable 0.00
3.5mm audio signal cable 0.00] 3.5mm audio signal cable 0.00
¥ Ioga light pipe 0.10} Y logo light pipe 0.10
¥ logo 0.31 Y logo 0.31]
Light pipe 1 0.00} Light pipe 1 0.00)
Light pipe 2 0.07 Light pipe 2 0.07]
Front baffle 10.65 Front baffle 10.65
Front grille + fabric [Gabriel's fabric) 15.82 Front grille + fabric (Gabriel's fabric) 15.82
Rear baffle 15.92 Rear baffle 15.92
Rear baffle + fabric (Gabriel's fabric) 16.97 Rear baffle + fabric (Gabriel's fabric) 16.97
Chassis 6.66 Chassis 6.66)
Frame plug x 2 0.13 Frame plug x 2 0.13
PCB plastic box 0.34 PCB pl: b 0.34
Alrtight enclosure 0.17 Alrtight enclosure 0.17
Silicone parts 4,06/ Silicone parts 4.06)
EVA 0.02 EVA 0.02
Terminal strip x6 1.09 Terminal strip x & 1.09|
|l trim strap (Wisefull) 35.ﬁ Al trim strap 35.60|
Heatsink {IC) 0.23 Threaded spacer 0.42
Threaded spacer 0.42 Screws 1.79]
Screws 1.79 EVA mylar 1.97|
EVA mylar 1.97) Desiccant bag 0.1
Desiccant bag 0.19 Absorbant sponges/damping material 1.26
Absorbant spanges/damping material 1.26| EPE top left, top right and battom 3.98
EPE tap left, top right and bottom 3.98/ Giftbox 3.48)
Giftbox 3.48, Master carton 112
Master carton 1.12 PE bag 0.00]
PE bag 0.00) Non-waven fabric bag 115
Mon-woven fabric bag 1.15) Pallet & 0.37]
Pallet & edgeboard 0.36] Labels 0.55
Labels 0.59 Manual 2.66
Manual 2.66| Labor cost + manufacture cost + overhd  101.98|
Labor cost + manufacture cost + overhead | 103.01 Total 334.98
[Total 337.44
TAMLE TN IE SUEHTE 48 | THETE
A RBRIEENE

The M1 AMP, Mainboard and PSU might be a littlebit cheaper — but not much.

Regarding the weight | would use the weights from page 85 in the Ambient 1 report (Appendix).
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The cost of the component is found according to the data gathered from Dynaudio and data from
the Ambient 1 project.

It is difficult to find the cost of some smaller and more specific components. They will not have a big
impact on the total production cost and are therefore not taken into account.

Manufacturing method:
R-ABS

For the R-ABS the chosen method is injection molding because it is cheaper for large production
scales and allows to make the product with the desired shape. To estimate the cost

"www.costumpartnet.com” website is used. It is possible to enter the parameters of the pieces and

make an estimation of the cost of injection molding for a given amount of units. It was discussed with
Dynaudio (APPENDIX 19) a good objective for them is to sell around 5000 pieces/year, therefore the

cost estimation is done with 5000 pieces. In the NPV 2 cases are taken to be compared.

- slow sales start at the beginning (2500 pcs) and progressively raising
- strong start (5000 pcs)
The tooling and mold costs are included in the cost/pieces.

Cost of ABS/kg on the website is higher than some R-ABS found on computer research. Therefore it
will be slightly overestimated and it can be projected to reduce costs on it.

Dimensional Tolerances * mm

Commercial Tolerance

Dimension 1to 20 21 to 100 101 to 160  for each 20mm
{+/-mm) {#/-mm) (+-mm) over 160 add
ABS 0.100 0.150 0.325 0.080
ABS/PC Blend 0.100 0.150 0.325 0.080
GPS 0.075 0.150 0.305 0.100
HDPE 0.125 0.170 0.375 0.100
LDPE 0.125 0.170 0.375 0.100
Mnd PPOWPPF n 100 n 180 N325 n N&N

Tolerance of +/- 0,325mm for ABS

(https://www.starrapid.com/wp-content/uploads/2016/11/Star-Rapid-Plastic-Injection-Molding-
Tolerance-Guide.pdf )

https://www.erieri.com/salaryreport/researcher

Machine operator are paid an average of 7,10USD/hour in China, mother company of Dynaudio is in
China and for lifestyle product the production is outsourced in China.

Cabinet

¥ Cost

Update Estimate

Material:  $5,547 ($1.109 per part)
Production: $2,761 ($0.552 per part)
Tooling: $46,124 ($9.225 per part)
Total: $54,432 ($10.886 per part)
Feedback/Report a bug
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Front panel

¥ Cost
Update Estimate

Material: ~ $391 ($0.078 per part)
Production: $1,882 ($0.376 per part)
Tooling: $20,870 ($4.174 per part)

Total: $23,143 ($4.629 per part)
Feedback/Report a bug

Frame

¥ Cost
Update Estimate

Material:  $2,289 ($0.458 per part)
Production: $2,398 ($0.480 per part)
Tooling: $38,860 ($7.772 per part)

Total: $43,547 ($8.709 per part)
Feedback/Report a bug

Bottom handle

¥ Cost
Update Estimate

Material: ~ $328 ($0.066 per part)
Production: $1,850 ($0.370 per part)
Tooling: $16,468 ($3.294 per part)

Total: $18,646 ($3.729 per part)
Feedback/Report a bug

Front grill

¥ Cost
Update Estimate

Material: ~ $391 ($0.078 per part)
Production: $2,197 ($0.439 per part)
Tooling: $19,801 ($3.960 per part)

Total: $22,389 ($4.478 per part)
Feedback/Report a bug

Cover frame

¥ Cost
Update Estimate

Material: ~ $296 ($0.059 per part)
Production: $1,539 ($0.308 per part)
Tooling: $12,762 ($2.552 per part)

Total: $14,597 ($2.919 per part)
Feedback/Report a bug
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Cover cabinet

¥ Cost
Update Estimate

Material:  $862 ($0.172 per part)
Production: $1,867 ($0.373 per part)
Tooling: $19,380 ($3.876 per part)

Total: $22,109 ($4.422 per part)
Feedback/Report a bug

Docking shell

¥ Cost
Update Estimate

Material: ~ $631 ($0.126 per part)
Production: $844 ($0.169 per part)
Tooling: $31,882 ($6.376 per part)

Total: $33,357 ($6.671 per part)
Feedback/Report a bug

Dock cover

¥ Cost
Update Estimate

Material: ~ $372 ($0.074 per part)
Production: $822 ($0.164 per part)
Tooling: $18,325 ($3.665 per part)

Total: $19,519 ($3.904 per part)
Feedback/Report a bug

Dock input cover

¥ Cost
Update Estimate

Material: ~ $77 ($0.015 per part)
Production: $583 ($0.117 per part)
Tooling: $13,470 ($2.694 per part)

Total: $14,131 ($2.826 per part)
Feedback/Report a bug

Pad cabinet

rubber is not in the calculator, a material with a similar price is chosen
¥ Cost
Update Estimate

Material: ~ $149 ($0.030 per part)
Production: $928 ($0.186 per part)
Tooling: $13,036 ($2.607 per part)

Total: $14,112 ($2.822 per part)
Feedback/Report a bug
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pad dock

5% Cost
Update Estimate

Material:  $26 ($0.005 per part)
Production: $450 ($0.090 per part)
Tooling: $12,242 ($2.448 per part)
Total: $12,718 ($2.544 per part)
Feedback/Report a bug

Counerweight

5 Cost
Update Estimate

Material: ~ $22,791 ($4.558 per part)
Production: $2,811 ($0.562 per part)
Tooling: $0 ($0.000 per part)

Total: $25,602 ($5.120 per part)
Feedback/Report a bug

Shipping cost

. FEATURED CHEAPER FASTER
Types of container

20' standard
D 2023-12-06
© 40'Standard TO BE NOMINATED 1D 14247687

40' High Cube ~f 4,376.05 kg CO2

20' Refrigerated Shanghai 4 Copenhagen v $1,096 v
39 days
40' Refrigerated a Book now

45' High Cube Shanghai Copenhagen View Details

https://www.searates.com/freight/from-shanghai-to-

A Port Of Shanghai, China = B Port Of Copenhagen, D... 30, Oct, 2023

copenhagen/?from=ChlJMzz1sUBwsjURoWTDI5QSIQI&fromPortld=706&codeFrom=CN&typeFrom

=locality&to=ChlJIz2AXDxTUkYRuGeU5t1-
30Q0Q&toPortld=21146&codeTo=DK&typeTo=locality&date=2023-10-
30&type=fcl&cont%5B40st%5D=1
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https://www.searates.com/freight/from-shanghai-to-copenhagen/?from=ChIJMzz1sUBwsjURoWTDI5QSlQI&fromPortId=706&codeFrom=CN&typeFrom=locality&to=ChIJIz2AXDxTUkYRuGeU5t1-3QQ&toPortId=21146&codeTo=DK&typeTo=locality&date=2023-10-30&type=fcl&cont%5B40st%5D=1
https://www.searates.com/freight/from-shanghai-to-copenhagen/?from=ChIJMzz1sUBwsjURoWTDI5QSlQI&fromPortId=706&codeFrom=CN&typeFrom=locality&to=ChIJIz2AXDxTUkYRuGeU5t1-3QQ&toPortId=21146&codeTo=DK&typeTo=locality&date=2023-10-30&type=fcl&cont%5B40st%5D=1
https://www.searates.com/freight/from-shanghai-to-copenhagen/?from=ChIJMzz1sUBwsjURoWTDI5QSlQI&fromPortId=706&codeFrom=CN&typeFrom=locality&to=ChIJIz2AXDxTUkYRuGeU5t1-3QQ&toPortId=21146&codeTo=DK&typeTo=locality&date=2023-10-30&type=fcl&cont%5B40st%5D=1
https://www.searates.com/freight/from-shanghai-to-copenhagen/?from=ChIJMzz1sUBwsjURoWTDI5QSlQI&fromPortId=706&codeFrom=CN&typeFrom=locality&to=ChIJIz2AXDxTUkYRuGeU5t1-3QQ&toPortId=21146&codeTo=DK&typeTo=locality&date=2023-10-30&type=fcl&cont%5B40st%5D=1

Total cost and investment for 5000 pcs:

For 1 unit

Component COST (USD}

McU 2,85
Power board 1,29
DSP unit 4,34
Amplifier 2,06
Mother board 1,01
Power cable 0,5
wifi module 15,46
Tweeter 2,73
Mid range 3,58
Wood veneer 15,44
TOTAL COMPONENTS 49,26
Cabinet 10,866
Front panel 4,629
Frame 8,709
Bottom handle 3,729
Front grill 4,478
Cover frame 2,919
Cover cabinet 4,422
Docking shell 6,671
Docking cover 3,904
Docking inputs 2,826
Pads cabinet x 2 2,822
Pads docking x 4 2,544
TOTAL INJECTION MOULDING 58,519
Counter weight 5,12
TOTAL CNC MILLING 5,12
TOTAL PRODUCTION COST 63,639
Assembly 0,955
TOTAL (1unit) 113,854
[Manufacturing cost 2 units I 227,708
|5h|pp|ngcost/product ‘ 0,48|
Initial investment usp

Product 1140940,00

2 Danish Acoustic engineers 28 640,00

Tooling (outsourced) -

total 1169 580,00

Retail price:

Retail price usD
Manufacturing cost 227,71
Constribution margin (Dynaudio) 148,01 65%
Sales price (at Dynaudio) 375,72
Constribution retail 187,86 50%
Retail price 563,58
VAT 140,89 25%
Retail price (incl. VAT) (USD) 704,47
[Retail price (incl. VAT) (DKK) 4874,94|
The retail price is under the maximum limit of 7000 dkk fixed.
Evaluation
Slow start business case:
Business case year 1 Year2 Year3
units sold 2500 3500 5000
sales price (Dynaudio) 376,51 376,51 376,51
manufacturing cost 228,19 228,19 228,19
‘Tu rnover 941275,5 519127,7 741611
Investment - 1169 580,00 |- 228 304,50 290 823,20
Benefit - 228 304,50 290 823,20 1032 434,20
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1th 13 month 14 month 15 month 16 month 17
201 201 201 291 201
376,51 376,51 376,51 376,51 376,51
228,19 228,19 228,19 228,19 228,19
J9564,4682| 109564,4682| 109564,4682 109564,4682 109564,4682
29810,54 |- 120246,07 |- 10681,60 08 882,86 208 447,33
20 246,07 |- 10681,60 98 882,86 208 447,33 318 011,80
Strong start business case:
month 6 month 7 month 8 month 9 month 10
416 416 416 416 416
76,51 376,51 376,51 376,51 376,51
28,19 228,19 228,19 228,19 228,19
,2432 156628,2432 156628,2432 156628,2432 156628,2432 15662
7,03 386 438,78 229 810,54 73 182,30 83 445,95 240 0]
3,78 229 810,54 73 182,30 83 445,95 240 074,19 396 7(
Business case year 1 Year2 Year3
units sold 5000 5000 5000
sales price (Dynaudio) 376,51 376,51 376,51
manufacturing cost 228,19 228,19 228,19
Turnover 1882551 741611 741611
Investment 1169 580,00 712 971,00 1454 582,00
Benefit 712 971,00 1454 582,00 2196 193,00
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PARTS LIST

ITEM QTY PART NUMBER DESCRIPTION
1 1 Frame ABS
2 1 Cabinet ABS
3 1 Docking station shell ABS
4 1 Front panel ABS
5 1 Round woofer Aluminum
6 1 Round tweeter Aluminum
7 1 Handle bottom ABS
8 1 Top buttons ABS
9 1 Button handle ABS
10 1 Screw handle Stell
11 1 Cover cabinet ABS
12 1 Top buttons board Standard
13 1 Button handle board Standard
14 1 Cover frame ABS
15 1 Front grill frame ABS
16 1 Front grill mesh Xpress fabric
17 1 Rubber pads Rubber
18 1 Magnet 1 Neodymium
19 1 Magnet 2 Neodymium
20 1 Connectors docking Standard
21 1 Connectors cabinet Standard
22 1 Cap docking station board ABS
23 1 Counterweight Iron
24 1 Docking station cap ABS
25 1 Rubber pad docking station Rubber
26 1 steel plate 1 Steel
27 1 Steel plate 2 Steel
28 1 Board docking Standard
29 1 Model Amp board Standard
30 1 Battery Standard
31 1 Battery holder Aluminum
32 1 Model Main board Standard
33 1 Music 1 midwoofer Standard
34 1 Music tweeter Standard
35 2 ANSI B18.6.7M - M3,5x0,6 x 5, CRPHMSTIM Standard
36 4 ANSI B18.6.7M - M4x0,7 x 5, CRPHMSTIM Standard
37 21 IFI 513 - M2x0,4 x 3, CRFCHMSTIM Standard
38 32 ANSI B18.6.7M - M2x0,4 x 2,5, CRPHMSTIM Standard
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