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The following report is a product report, describing the process of developing the 
product Eye-See by the group Ma4-id9.
  
Eye-See takes on the problem of not having eye contact in online video calls. This 
is done with a focus on a therapy setting, where eye contact is important, especially 
for the patient. The health care sector is becoming increasingly digital, and online 
consultations are a priority, making it relevant to improve online consultations.
 
The proposal is Eye-See; a webcam, that can move in front of the screen. By placing 
the webcam on the forehead of the patient on the screen, the therapists can look at 
the patients, reading all the micro-expressions, while the patient has a feeling of 
eye contact.
 
Eye-See is developed through user involvement of both therapists and patients and 
has contained multiple tests of prototypes. Moreover, the technical aspects and as-
ŭāĿðķĢłė̇�Öŭ�ƒāķķ�Öŭ�ŶĞā�ðŽŭĢłāŭŭ�óÖŭā̇�Öũā�ùāƩłāù̍
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Online consultations have been a focus area at the Danish hospitals 
for a number of years, where psychiatrists and psychologists start-
ed providing their treatment both online and at physical meetings.

Online therapy has lots of advantages. Even though you move far 
away from the big cities, you maintain the possibility to pick and 
choose the right therapist for you. Furthermore, online therapy is a 
way of taking care of patients; for some, it is hard even to get out of 
the house due to anxiety. Then imagine also having to take a pub-
lic bus to get to the hospital. For others, physically going into the 
hospital feels overwhelming. And on top of this comes all the lo-
ėĢŭŶĢóÖķ�ÖùƑÖłŶÖėāŭ̍�ÂĞāł�ťāŋťķā�ùŋ�łŋŶ�ĞÖƑā�Ŷŋ�āłŶāũ�ŶũÖƧó�Ŷŋ�ėŋ�
to therapy, there will be fewer delays, and during a pandemic like 
right now, people do not have to postpone their therapy sessions 
for months.
 
On the other hand, online therapy has some limitations. Through 
ĢłŶāũƑĢāƒŭ�ƒĢŶĞ�ŭāƑāũÖķ�ùĢƦāũāłŶ�ŶƘťāŭ�ŋĕ�ŶĞāũÖťĢŭŶŭ̇�ĢŶ�ĞÖŭ�ðāóŋĿā�
clear that the therapists spend a lot of energy looking into the web-
cam while providing online therapy. They do so to give the patient 
a feeling of having eye contact and hence ‘mimic’ the presence one 
feels at a physical therapy session. However, the therapists are also 
dependent on decoding the body language of the patients, hence 
they must look down at the screen sometimes and thereby break 
the eye contact.

ONLINE THERAPY
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The core of the problem is that therapists need to look at the patients to fully 
capture what the patient is expressing (verbally and non-verbally). But, by 
doing so, the patients lack the feeling of eye contact, which they value and 
Žŭā�Ŷŋ�ƩėŽũā�ŋŽŶ�ƒĞāŶĞāũ�ŶĞā�ŶĞāũÖťĢŭŶ�ŽłùāũŭŶÖłùŭ�ƒĞÖŶ�ŶĞāƘ�Öũā�ŭÖƘĢłė̍�

PROBLEM:
DUAL FOCUS
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The main users of Eye-See are therapists providing online consultations. Hence 
Eye-See is relevant for anyone from psychologists and psychiatrists to coaches 
and psychotherapists.

Eye-See is developed in cooperation with several psychologists, a psychiatrist, a 
coach, and a student priest, all chipping in with their expertise on therapy ses-
sions. Furthermore, patients with years of experience with therapy have been 
providing their knowledge and experiences.
 
Hence, Eye-See has been tested by experts - both the ones providing the therapy 
and the ones receiving it.

Even though Eye-See is developed for online therapy, it can be appliable for nu-
merous other online purposes. E.g., online consultations with a doctor, sales 
meetings, lectures, etc. Every online context, where a great presence and eye 
contact is valued.

USER SEGMENT

̛zƧóā̇�ł̍ù̜̍
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STATISTICS & MARKET

1 IN 3 GET A 
MENTAL DIAGNOSIS

25% OF REGULAR DOC-
TOR VISITS IS ABOUT 

MENTAL ISSUES

IN EUROPEIN AMERICA

MENTAL 
ISSUES

OTHER 
DOCTOR 
VISITS

(Det siger statistikkerne, 2021)

(Det siger statistikkerne, 2021)

(WHO, 2018) (Dansk Psykolog Forening, 2021)

(WHO, 2018) (WHO, 2018)

140.000
THERAPISTS

188.000
THERAPISTS

47% 
GROWTH IN PSY-

CIATRIST IN 6 
YEARS

15% 
GROWTH IN PSY-

COLOGIST REFER-
ALS IN 5 YEARS
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EYE-SEE

THE WORLDS FIRST WEBCAM
ENABLING EYE CONTACT

A WEBCAM FOR THERAPISTS
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ENABLING EYE CONTACT
THERAPIST
USE EYE-SEE WEBCAM

PATIENT
RECIEVING EYE CONTACT 
IN ONLINE THERAPY

10
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Eye-See is a webcam, like no other webcam. By being able to move the camera, the 
camera can be placed where you look. 

By moving the camera, the therapists will be able to place 
it, where they look at the screen and hence give the 

patient eye contact, thus a more present experi-
ence of online therapy is achieved.

EYE-SEE

Eye-See has three connections. One for the joystick, one for a 
USB Type-C, and one for a circular DC connector.  
The box comes with two USB cables: 
A USB-C to USB-A cable, which 
must be used in combina-
tion with the power sup-
ply, and a USB-C to 
USB-C cable, where 
no power supply 
is needed. Hence, 
Eye-See supports 
both setups with and 
without a USB-C con-
nection. 

CONNECTION
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• ENABLE EYE CONTACT

• EASY TO USE 

• FITS MOST SCREENS 

1.900 DKK (EXCL. VAT)
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• ENABLE EYE CONTACT

• EASY TO USE 

• FITS MOST SCREENS 

1.900 DKK (EXCL. VAT)

̛zƧóāƒŋũĴāũ̇�ł̍ù̜̍
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The camera should be 
placed in the forehead of 
the person.
If the patient moves 
away from the webcam, 
the joystick can be oper-
ated, simply by pressing 
it to the side. 

The camera will then 
steadily move into posi-
tion. Once placed in the 
forehead, the feeling of 
eye contact is reestab-
lished.

USE



FITS MOST SCREENS
Eye-See has two arms 
with a total length of 40 
cm. This makes it pos-
sible to cover most of 
the screen, no matter 
if it is a 24 or 32” dis-
play.  This way Eye-See 
is compatible with the 
most common screens 
found on the market.  
The illustration shows 
the areas (green), which 
can be reached by the 
camera module.

24” Screen

32” Screen
15

ERGONOMIC SHAPE
The shape of the controller unit is developed 
in collaboration with an occupational ther-
apist and has an ergonomic shape that pre-
vents tendonitis.

CONTROL UNIT

SIMPLE SETUP
The button on top of the control unit turns 
ŶĞā� ťũŋùŽóŶ� ŋł̓ŋƦ̍�ÂĞāł� ŶŽũłĢłė� ŋł� 1Ƙā̟
See, the webcam will go to a starting posi-
ŶĢŋł̍�ÂĞāł�ŶŽũłĢłė�ĢŶ�ŋƦ̇�ŶĞā�ƒāðóÖĿ�ƒĢķķ�ėŋ�
back to its resting postion.

AMBIDEXTROUS USE
The controller unit is easy to maneuver and 
can be used with both left and right hand. 
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MOUNTING ON SCREEN

1: Unpack Eye-See 2: Remove joystick from the base

3: Set joystick aside 4: Pull out the !ap on the back of Eye-See

5: Align the edge of Eye-See with the top of the 
computer screen

6: Allow the clamping mechanism to push gently 
against the back of the computer screen

7: Eye-see is now mounted on the screen 8: Plug in the power adapter and the data-cable

Fits screen down to 9 mm thickness, and with a bezel down to 6 mm.
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MANUFACTURING
Wires run to the arms, to power the servo motor, as well as the webcam module. 
The arms are mounted with a small shaft, containing a hole able to run the wires 
through. 

Where Eye-See rests on the screen, rubber 
ťĢāóāŭ�Öũā�Öùùāù̍�¦Ğāŭā�āłŭŽũā�Ö�ŭÖĕā�ƩŶ�ŶĞÖŶ�
does not slip, as well as protects the screen 
from scratches. 

SOFT RUBBER 

Rubber
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CONSTRUCTION

Metal rod
Hinge lock

Hinge 
Camera module

Sheet Plastic

Screw
�Öķķ�ðāÖũĢłė�ƩŶŶĢłė

�Öķķ�ðāÖũĢłė�ƩŶŶĢłė
Ball Bearing

Sheet plastic

Sheet plastic
Micro servo motor

Chip with
PCB inter-
face

Screw

Rubber

Arm piece

Housing Buttom
Rubber

Arm pieceServo
Housing top

Eye-See is produced with a webcam attached to moveable arms. These arms move 
with servo motors. A joystick is attached to the product. 
¦Ğā�ùĢƦāũāłŶ�ťÖũŶŭ�Öłù�ŶĞāĢũ�óŋłłāóŶĢŋłŭ�óÖł�ðā�ŭāāł�ŋł�ŶĞā�āƗťķŋùāù�ƑĢāƒ�ðāķŋƒ̍

Here several components are needed. However, the majority are standard compo-
nents, that can be bought relatively cheap. All internal components are based upon 
standard components, that can communicate. Hence only the casing has to be cus-
tom made. 

Springs

Button

Joystick module

Joystick Base
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BUDGET

Production facilities
Price: 430 DKK

Shipping

Own facilities
Revenue: 1470 DKK

Therapists
Sales price: 1900 DKK
Excl. VAT

Eye-See is sold at 1900 DKK (excl. VAT). This is sold directly to private practicing 
therapists, as well as hospitals. Making a big production will ensure a production 
price of 430 DKK, leaving a revenue of 1470 DKK, to develop the business, make 
advertisement and gain more customers. 
This budget is made based on an Injection Molding process. To make proof of busi-
łāŭŭ̇�ŶĞā�ƩũŭŶ�ðÖŶóĞāŭ�Öũā�ĿÖùā�Ģł�ĞĢėĞ�ùāŶÖĢķāù�˒'�ťũĢłŶ̇�ƒĢŶĞ�Ö�óŋłŶũĢðŽŶĢŋł�ĿÖũ-
gin of 450 DKK.

Rł�ŶĞā�ƩũŭŶ�ƘāÖũ�ŋĕ�ðŽŭĢłāŭŭ̇�ŋłķƘ�ŭĿÖķķ�ðÖŶóĞāŭ�Öũā�ĿÖùā̇�ƒĢŶĞ�Ö�ķŋƒāũ�óŋłŶũĢðŽŶĢŋł�
margin. This is to have as small a start-up cost as possible.
RŶ�Ģŭ�āƗťāóŶāù̇�ŶĞÖŶ�ŶĞā�ƩũŭŶ�óŋŽťķā�ŋĕ�ƘāÖũŭ�ƒĢķķ�ĞÖƑā�Ö�ũāķÖŶĢƑāķƘ�ķŋƒ�ŭÖķāŭ�łŽĿðāũ�
until procurement to hospitals is established. Furthermore, the budget will allow a 
Ŀŋũā�ĢłŶāũłÖŶĢŋłÖķ�ÖťťũŋÖóĞ̇�ŋłóā�ŶĞā�ƩũŭŶ�ðÖŶóĞāŭ�Öũā�ŭŋķù�Ģł�Ö�łÖŶĢŋłÖķ�óŋłŶāƗŶ̍�

Year 1 Year 2 Year 3 Year 4 Year 5

Sales 100 300 1.000 2.000 4.000

Income 530.000 dkk 570.000 dkk 1.900.000 dkk 3.800.000 dkk 7.600.000 dkk

Expenses 485.000 dkk 604.000 dkk 1.280.00 dkk 2.000.000 dkk 3.000.000 dkk

Total 45.000 dkk - 34.000 dkk 620.000 dkk 1.800.000 dkk 4.600.000 dkk

Bottom line 45.000 dkk 11.000 dkk 631.000 dkk 2.431.000 dkk 7.031.000 dkk
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EXECUTION PLAN
��ťķÖł�ĕŋũ�ùāƑāķŋťĢłė�ŶĞā�ĢłĢŶĢÖķ�ťũŋùŽóŶŭ̇�ŶĞÖŶ�ƒĢķķ�ðā�Žŭāù�Öŭ�ĿÖũĴāŶ�ƑāũĢƩóÖŶĢŋł�
and proof of business are made. Furthermore, the necessary steps in upscaling the 
ťũŋùŽóŶĢŋł�Öũā�ĞĢėĞķĢėĞŶāù̍�¦Ğā�ƩũŭŶ�ƑāũŭĢŋłŭ�Öũā�āƗťāóŶāù�Ŷŋ�ðā�ÖƑÖĢķÖðķā�ŋł�ŶĞā�
market in 6 months. 

$

1 2 3 4 5 6 7 8

User servey Contact key 
customers

Identify 
improvent

Apply funds
(50.000 

DKK)

$

Apply funds
(250.000 

DKK)

Start 3D 
print 

production

Start salesFind PCB 
board 

manufactu-
ring partner

Sign 
manufactu-
ring agree-

ment

Sign 
manufactu-
ring agree-

ment

Find injecti-
on molding 

partner

Get CE 
approval

Create
prototypes

Present for 
customers

Evaluation

Concept 
detailing

4
Months

1
Month

1
Month

3
Months

Upon 100 
sales

1
Month

Start high 
number 

sales

20,000 DKK 30,000 DKK 220,000 DKK

The therapists do not have any special purchasing channels. As the product is made 
for a niche market, having general electronic stores as retailers, is not relevant.
Hence Eye-see is sold directly to the therapists.
Private practicing therapists already spend time promoting themself on social media 
platforms, which then is a suitable market where we can promote our product. Using 
social media advertising also enables us to focus the advertisement on therapists. 
Furthermore, therapists are relying on recommendations from colleagues. Hence 
we would like to establish pilot projects, where therapists get a product in exchange 
for recommendations and advertising material.

REACHING COSTUMERS

Therapist seeks inspiration 
and promotes themselves 
on social media
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CONNECT must have ads 
on social media

Therapist value re-
views/recommenda-
tions from others

Early adapters gets Eye-See 
for free in exchange for par-
ticipating in video ads

LEAN MODEL CANVAS

Problem
When having on-
line video calls, 
one loses the in-
tamacy of having 
eye contact, as 
one is not looking 
into the camera
(see pp. 5)

Existing solu-
tions
- Teleprompters 
(often expensive 
and big)
- Eye-correcting 
software (Still 
faulthy, and 
faking sensitive 
situation)

Solution
Eye-see

First webcam en-
abling eye contact

Unique value 
proposition
Eye contact in on-
line video calls

High level con-
cept
Intimacy improv-
ing webcam

Unfair advantag-
es
First movers on 
market. 

Customer
segments
Therapists 
(psychiatrists, 
psychologists, 
coaches, etc.) 
providing online 
therapy 

Early adapters
Private practicing 
therapistsKey metrics

100 sales in 1 year, 
and 4000/year in 
year 5 

Channels
Own webshop 

Ads on
Facebook and
Instagram

Pilot projects

Cost structure
Fixed costs
82.000 DKK (Insurances, it ect.) 

Variable costs
Injection molding: 430 DKK
SLS 3D print: 1442 DKK

Revenue streams
Product price: 1900 DKK

Revenue Injection Molding: 1470 DKK
Revenue SLS 3D print: 458 DKK

The lean model canvas provides an overview of the solution, as well as the busi-
ness potential, and the market being focused on. 

From this we see a business focusing on providing eye contact in online video 
calls. This is done through a webcam, that will be mounted on ones screen, and is 
Ö�ĿŽóĞ�Ŀŋũā�ÖƦŋũùÖðķā�Öłù�āƧóĢāłŶ�ŭŋķŽŶĢŋł�ŶĞÖł�óŽũũāłŶ�ÖķŶāũłÖŶĢƑāŭ̍�
The early adaptors of the product is private practicing therapist. With a production 
price of 430 DKK, a revenue of 1470 DKK/unit can be achieved, at a cost price of 
1900 DKK. 
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EXPANDING MARKET
The solution is implemented in a health care 
context, where it is in particular high demands. 
However, we see potential in expanding the val-
ue of eye contact in business meetings, presenta-
tions, etc. which will lead to a bigger market, and 
broader use of the product. 

PRODUCT SERIES
The current product proposal focuses on 
the camera aspect of the product. This 
enables eye contact in an online meet-
ing. To further improve the experience 
of online conversations, elements such 
as audio (microphone and speaker), and 
light can be added to panels, which can 

be mounted on top of Eye-See. More-
over, extra padding with e.g. one’s com-
pany logo can be added to the joystick. 
These features will be able to purchase 
as add-ons to one’s product and will be 
available on the market once funding is 
ŭŽƧóĢāłŶ̍�

Version 1.0 - Add ons
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ABSTRACT
The following report is a process report, describing the process 
of developing the product Eye-See by the group Ma4-id9.
  
Eye-See takes on the problem of not having eye contact in on-
line therapy. This is done with a focus on a therapist setting, 
where eye contact is important, especially for the patient. The 
health care sector is becoming increasingly digital, and online 
consultations are a priority, making it relevant to improve on-
line consultations.

The proposal is Eye-See; a webcam, that can move in front of 
the screen. By placing the webcam on the forehead of the patient 
on the screen, the therapists can look at the patients, reading all 
the micro-expressions, while also giving the patient a feeling of 
eye contact.

The product is developed through user involvement, of both 
therapists and patients. Concepts and models are presented to 
ŶĞā�Žŭāũŭ̇�ƩłùĢłė� ŶĞā� ũĢėĞŶ� ŭŋķŽŶĢŋł̇� Öłù� ŶĞā� ķÖŶāłŶ�łāāùŭ� ĕŋũ�
both. The solution improves the felt presence by the patient, 
ƒĞŋ�ƒĢķķ�łŋŶ�łāāù�Ö�ŭťāóĢÖķĢơāù�ŭāŶŽť�ðŽŶ�ƒĢķķ�ùĢũāóŶķƘ�ðāłāƩŶ�
from the webcam the therapist uses. Furthermore, the report 
also presents the business aspect looking at the solution as a 
ŭŶÖũŶŽť̇�ĿÖĴĢłė�ŶĞā�ŭŋķŽŶĢŋł�ÖƦŋũùÖðķā̇�Öłù�ĿÖĴĢłė� ĢŶ�ťŋŭŭĢ-
ble to make proof of business without a large initial investment. 
mŋũāŋƑāũ̇�ŶāóĞłĢóÖķ�ùāŶÖĢķŭ�Öũā�ùāƩłāù̇�ĢùāÖŭ�ĕŋũ�Ö�ťũŋùŽóŶ�ŭā-
ũĢāŭ�Ģŭ�ťũāŭāłŶāù̇�Öķŋłė�ƒĢŶĞ�Ö�ũāƪāóŶĢŋł�Žťŋł�Ğŋƒ�ŶĞā�ťũŋıāóŶ�
óŋŽķù�ĞÖƑā�ŶŽũłāù�ŋŽŶ�ùĢƦāũāłŶķƘ̍
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READING GUIDE

PROJECT SCOPE

New requirement

New insight

This report is divided into thematic chapters, hence it is not a linear, chronological 
explanation of the process. Consequently, some chapters refer back- and forwards 
to other chapters.
DŽũŶĞāũĿŋũā̇� ŶĞā�ŶĞũāā� Ģóŋłŭ�ðāķŋƒ�ƒĢķķ�ĿÖũĴ�ŶĞā�ƩłùĢłė�ŋĕ�Ö�łāƒ�ũāŨŽĢũāĿāłŶ̇�
ĢłŭĢėĞŶ̇�ŋũ�ŭťāóĢƩóÖŶĢŋł̍

Icons:           Reading columns at a page:   

�ťāóĢƩóÖŶĢŋł

ÂŋũĴĢłė� Ģł� ŶĞĢŭ� Ʃāķù� ŋĕ� óũāÖŶĢłė� Ö� Ŀŋũā� ťũāŭāłŶ� ŋłķĢłā� óŋłŭŽķŶÖŶĢŋł̇� ŶĞāũā� Öũā�
ŶĞĢłėŭ�ƒĞĢóĞ�ƒā�Öũā�łŋŶ�Öðķā�Ŷŋ�óŋłŶũŋķ̇�łŋũ�ĢłƪŽāłóā̍��Ŀŋłė�ŶĞāŭā�Ģŭ�ŶĞā�ĢłŶāũłāŶ�
connection. Hence, bad image quality, poor or lagging sound caused by connec-
tion problems are not factors, that we can improve. Moreover, the software used 
by therapists is out of our control, due to e.g., the GDPR-rules, which they have to 
follow carefully. 
 
ÂĞÖŶ�Ģŭ�ťŋŭŭĢðķā�Ŷŋ�ĢłƪŽāłóā�Ģŭ�Ğŋƒ�ŶĞā�ŶĞāũÖťĢŭŶŭ̪�ÖťťũŋÖóĞ�ŶĞā�óŋłŭŽķŶÖŶĢŋłŭ�Öłù�
ŋłā̪ŭ�ÖĿðĢāłŶ�óŋłùĢŶĢŋłŭ�ƒĞĢķā�ùŋĢłė�ŭŋ̍

• Bad sound, image, etc. due 
to bad internet connection 

• Software used for online con-
versations

• Support a present conversa-
tion through e.g. eye contact 

• Control the interaction with 
the product

Throughout this report, hyperlinks will lead to video demonstrations of some pro-
totypes. These videos were made as a part of the process as a prototyping tool and 
are not necessary to watch. However, they show how the concepts were presented 
to some of the users.
The product report is made, as material for seeking investment. Hence some in-
formation will overlap the process report, for the product report to be a standalone 
material. 
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PROJECT OVERVIEW

BUILD

LEARN MEASURE

PROBLEM IDENTIFICATION

Online meetings

Online therapy 
sessions

Open plan office

BUILD

LEARN MEASURE

PROBLEM UNDERSTANDING

Therapist 
products

Patient 
products

Phase 1

X
Phase 2

Phase 1 Phase 2

BUILD

LEARN MEASURE

PRODUCT DEVELOPMENT Phase x

Early 
business 
concide-
rations

Phase x Interaction 
detailing

Chosen 
concept$ $

DETAILING

$ +
=
-

CAD

Calculations
Business 

conciderations
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1 
RESEARCH

This chapter gives an introduction to the problem. 
We explore what telehealth is, and some of the bene-
ƩŶŭ�ĕũŋĿ�ĢŶ̍�DŽũŶĞāũĿŋũā̇�ƒā�ķŋŋĴ�ĢłŶŋ�Ğŋƒ�ŶĞā�ĞāÖķŶĞ�
óÖũā�ŭāóŶŋũ�ťŽũóĞÖŭā̇�Öłù�ðũĢāƪƘ�ŋł�ŶĞā�ĿÖũĴāŶ̍���Žŭāũ�
panel is introduced, which will be used throughout the 
report for feedback and testing, and therapists current 
setup for telehealth communication is analyzed. 
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TELE-HEALTH

“Tele-Health is the use of information- and commu-
nication technologies to support preventive, treating or 

rehabilitating activities from a distance.”
(Kommunernes landsforening, 2013)

TeleHealth shall as a minimum 
support the same quality as the 
ŶũÖùĢŶĢŋłÖķ� ŭāũƑĢóā̓ŋƦāũĢłė� Ģł�
the health care sector, mean-
ƒĞĢķā� ŶĞā� ŋƦāũĢłė� Ģŭ� ùāķĢƑāũāù�
Ŀŋũā�āƧóĢāłŶ̍�
(Kommunernes landsforening, 2013)

Monitoring
Monitoring of patients 
health, e.g. blood pre-

assure, pulse ect. 

Automation
�ŽŶŋĿÖŶĢŋł�ťũŋóāŭŭāŭ̇�

such as ordering of goods, 
and planning of resourc-
es, done from a computer 

data analysis.

Communication
Calls with doctors/nurses. 

Often video calls. 

Main Tele-Health activities

The health care sector, is becoming increasingly digital. This has lead to the inven-
ŶĢŋł�ŋĕ�ŶĞā�ŶāũĿ�̨¦āķā̟NāÖķŶĞ̪̇�ƒĞĢóĞ�Ģŭ�āŭŭāłŶĢÖķķƘ�ùĢėĢŶÖķ�ĞāÖķŶĞ�óÖũā̍�

¦ĞĢŭ�ťũŋıāóŶ�ĕŋóŽŭāŭ�ŋł�ŶĞā�óŋĿĿŽłĢóÖ-
tion aspect of Tele Health. This is done 
in a therapist context. Therapy sessions 
already utilize remote consultations. 
However, both patients and therapists 
experience that a regular online video 

call, is not as good as the traditional of-
fering. To achieve the goal of “support 
the same quality as the traditional ser-
ƑĢóā̓ŋƦāũĢłȩ̇̍̍̍� ŶĞĢŭ� ĿāùĢÖ� łāāùŭ� ĢĿ-
provement. 

¦Ğāũā�Öũā�ŭāƑāũÖķ�ùĢƦāũāłŶ�ÖóŶĢƑĢŶĢāŭ�ĢłƑŋķƑāù�
in Tele-Health. The development has  broad-
ened during the last years, and the availabil-
ity of new technologies is speeding up this 
process. E.g. the 5G network is expected to 
ĢłƪŽāłóā�ŶĞā�¦āķā̟NāÖķŶĞ�ŭāóŶŋũ̍�
Today Tele-Health includes several services, 
which can be grouped into three categories.
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Some of the reasons for the online ther-
apy session, not being as good as the tra-
ùĢŶĢŋłÖķ�ŋƦāũĢłė̇�Ģŭ�ùŽā�Ŷŋ�ķāŭŭ�ťāũŭŋłÖķ�
óŋĿĿŽłĢóÖŶĢŋł�ĕŋũĿ̍���ėũāÖŶāũ�ùĢŭŶÖłóā�
is experienced through the screen. There 
is less nonverbal communication from 
body language and facial expressions.  
For some patients, a privacy issue can 

apply, if one does not have a private area 
available to take the session. 

ONLINE THERAPY SESSIONS

These are some of the immediate 
pros and cons. To get a better under-
standing of therapist and patients 
needs, interviews need to be con-
ducted. 

Transportation
Can be an inconvinience 
if living in a remote 
ÖũāÖ̍��ķŭŋ�ŭŋĿā�ťÖŶĢāłŶŭ�
with anxiety experienc-
es public transportation 
as being almost impos-
sible.

Less Nonverbal 
communication

Expert Personnel
No matter the area you 
live in, you have acces 
Ŷŋ� ŶĞā� ĿŋŭŶ� ŨŽÖķĢƩāù�
personnel to treat your 
problem. 

Lack of privacy 
at home

Waiting time
People spend a lot of 
time in waiting areas, as 
people tend to be early. 
This can be minimized 
online. 

Less personal

Pros of online sessions

Cons of online sessions

Therapists are working towards a more 
digitalized therapy session strategy. 
This development is both seen in the 
Danish healthcare sector, but also in the 
development of online platforms, such 

as “Betterhelp”, an online therapy da-
tabase, supporting the development of 
online therapy sessions. Some of the 
ðāłāƩŶŭ� ĕũŋĿ� ŋłķĢłā� ŶĞāũÖťƘ� ŭāŭŭĢŋłŭ�
are:

However, there are some known downsides to online communication in general. 
�Ŀŋłė�ŶĞāŭā�Öũā̆�

This page is based on the initial semi structured interview with Marlene L., psychiatrist
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MARKET SIZE
& ONLINE THERAPY

Danish psychiatry had 1.201 employed psychiatrists

and 296 child and adolescent psychiatrists in 2017.
(Sundhedsstyrrelsen, 2020)

In 2016 there were 8.870 working psychologists in 
Denmark. (Rekordmange psykologer uddannet i 2016 | Dansk Psykolog 
Forening, 2017)

98% of the BetterHelp users have experienced no-
table progress, Making  online therapy a usefull re-
ŭŋŽũóā̍� ̛�ðŋŽŶ�ŭ�̟�¦Ğā�dÖũėāŭŶ�złķĢłā�!ŋŽłŭāķĢłė�
Provider | BetterHelp, 2021)

BetterHelp (an online therapist platform) have 900.000 active 
users and 8.000 licensed therapists. (BetterHelp Re-
view, 2021)

98%

1 IN 3 GET A 
MENTAL DIAGNOSIS

(Det siger statistikkerne, 2021) IN EUROPE

140.000
THERAPISTS

(WHO, 2018)
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HEALTH CARE PURCHASING 
MANAGEMENT
In 2020 Danish Regions published their procurement strategy for 2020-2025, de-
scribing four main goals they seek to achieve. The following is a selection of details 
from the report pointing towards the Danish Regions being interested in a product 
improving online therapy.

The procurement strategy 2020-2025 aims to:

With the new procurement strategy, all 
the Danish Regions will get the same 
equipment, meaning that Eye-See will 
be supported regardless of where you 
live in Denmark. This supports the pos-
ŭĢðĢķĢŶƘ�ŋĕ�óĞŋŋŭĢłė�ŶĞā�ŭťāóĢƩó�ŶĞāũÖťĢŭŶ�
you like, as requested (see the interview 
with the patient, appendix 1)

1 DEVELOP AND SUPPORT THE 
CORE TASKS OF THE REGIONS 
THROUGH INNOVATION AND 
CREATING VALUE

3 DEVELOP THE REGIONAL 
PROCUREMENT COOPERATION 
AND CONTINUE THE PROFES-
SIONALIZATION OF THE PRO-
CUREMENT AREA

2 SHOP GREEN 4 FURTHER EFFECTUATION

Increase the use of new health-
care technologies

�ŽťťŋũŶ�ŶĞā�ŭŽð̟ėŋÖķ�ŋĕ�ŶĞā�p�
World Goals, 3.4: “Lower the 
mortality, and better treatment 
by purchasing innovative tech-
nology, as well as procurement 
cooperation with the municipal-
ities” (translated quote  from (Mål 3: Sund-
hed og trivsel, n.d.))

Increase the level of digitaliza-
tion

Standardizing across hospitals
Increased standardization, 
incl. categorization (*note: 
to our knowledge, this means 
that all regions will get the 
same equipment and services 
ũāėÖũùĢłė� ŭŋĿā� ŭťāóĢƩó� ÖũāÖŭ�
of the health care system)

!ũāÖŶā� ťĢķŋŶ� ťũŋıāóŶŭ� ƒĢŶĞ� ŶĞā�
focus of increasing the value 
for patients by purchasing in-
novative

Digitalization of Danish 
hospitals is a desire, incl. 
healthcare technology
 
�ĢķŋŶ�ťũŋıāóŶŭ�ĿŽŭŶ�ðā�Žŭāù�
Ŷŋ� Ʃłù� ƩŶŶĢłė� ŶāóĞłŋķŋ-
gies that afterward will be 
spread to all hospitals

(Regionernes indkøbsstrategi 2020-
2025, 2020)
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USER PANEL

Marlene Lauritsen
Psychiatrist  

łĢƑāũŭĢŶƘ�ĞŋŭťĢŶÖķ�ŋĕ�
�Öķðŋũė

Christen Sinding
Priest  

�ŶŽùāłŶ��ũĢāŭŶ��Öķðŋũė

Tanja Becker
Coach

Primary user: 
Therapists are the ones physically interacting with the product.

Maren Moltsen
Psychologist

The Cancer Counselling, 
�Öķðŋũė

Asmund Lund
Privately practicing 

psychologist
Providing online ther-

apy

Rikke Elster
Privately practicing 

psychologist
Providing online ther-

apy

¦ĞũŋŽėĞŋŽŶ�ŶĞĢŭ�ťũŋıāóŶ̇�ƒā�ĞÖƑā�ðāāł�Ģł�óŋłŶÖóŶ�ƒĢŶĞ�ŭāƑāũÖķ�ùĢƦāũāłŶ�ŶĞāũÖťĢŭŶŭ̇�
who have giving feedback on our concepts and provided us with knowledge from 
ŶĞāĢũ�Ʃāķùŭ̍�¦ĞĢŭ�ĞÖŭ�Ğāķťāù�āƗťķÖĢł�ŶĞā�ŭŶũāłėŶĞŭ�Öłù�ƒāÖĴłāŭŭāŭ�ŋĕ�ŋŽũ�ĢùāÖŭ�Öłù�
concepts, as well as online therapy in general.

Besides that, we have also used other people of a varied age group to test some 
ĿŋóĴ̟Žťŭ�Öłù�ťũŋŶŋŶƘťāŭ̇�ƒĞāł�ŶĞā�ŭťāóĢƩó�Ĵłŋƒķāùėā�ŋĕ�Ö�ŶĞāũÖťĢŭŶ�ŋũ�Ö�ťÖŶĢāłŶ�
was less important than getting fast feedback from people in general.
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Patient #1
Female

19 years old
Three years of experience 

ƒĢŶĞ�ŶĞāũÖťƘ�ŋł̓ŋƦ

Patient #2
Male 

30 years old
2,5 years of experience 

with permanent therapy 
Öłù�ƘāÖũŭ�ŋł̓ŋƦ

Secondary user:
Rł�ŶĞā�ƩłÖķ�óŋłóāťŶ̇�ŶĞā�patients are not directly/physically interacting with the 
ťũŋùŽóŶ̍�NŋƒāƑāũ̇�ŶĞāƘ�Öũā�ÖƦāóŶāù�ðƘ�ŶĞā�ĕŽłóŶĢŋłÖķĢŶƘ�ŋĕ�ŶĞā�ťũŋùŽóŶ̍�¦ĞŽŭ̇�ŶĞāƘ�
are important to take into account.

Marlene Boel
Founder of a

 ‘treatment com-
ĿŽłĢŶƘ̪

Other experts:
DŽũŶĞāũĿŋũā̇�Öł�ŋóóŽťÖŶĢŋłÖķ�ŶĞāũÖťĢŭŶ̇�Ö�ĕŋŽłùāũ�ŋĕ�Ö�̨ŶũāÖŶĿāłŶ�óŋĿĿŽłĢŶƘ̪̇�Ö�
photographer and a software developer has provided with their knowledge about 
respectively ergonomics, procurement strategies, knowledge about cameras and 
lenses, and software development.

Naturally, we have also been in contact with some people, who have experience 
with being in therapy and getting treatment, online as well as physical.

Tanja Becker
Occupational 

therapist

Meick Jensen
Photographer

Thomas Vagning
Software
developer
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CURRENT SETUP
The current setup is slightly diferent on the therapist and the patient side. Here is 
an overview of which products the two parts use. This is to understand which con-
text a solution should relate to.

The therapists are all using laptops, in 
combination with a docking station and 
a monitor. Furthermore, some thera-
pists use add-on equipment, such as 
headsets and webcams. 

The patients vary more in their main 
platform, from laptops and tablets 
to smartphones. If not using built-in 
speakers, they tend to use in-ear head-
phones. 

Laptop Tablet Smartphone Earpods

Therapists use Laptop and monitor

Patients use Laptop, tablet or smartphone

THERAPIST SETUP

Monitor

Laptop

Docking

�ùù̟ŋł
webcam

1. ¦ĞāũÖťĢŭŶ̪ŭ�ŋƧóā�ŭāŶŽť

PATIENT SETUP
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RECAP
In this chapter, a problem area and initial research is estab-
lished. We see that digitalization is a priority, and we know 
both some pros and some cons of online video consultation.   
Here the cons, primarily being the presence felt in online communi-
cation, are lowered.
  
��ťŋŶāłŶĢÖķ� Ģł�ŭāķķĢłė� Ŷŋ� ŶĞā� ũāėĢŋłÖķ�ťũŋóŽũāĿāłŶ�óŋŋťāũÖŶĢŋł�ĞÖŭ�
ðāāł�ŋðŭāũƑāù̍���łù�Ö�Žŭāũ�ėũŋŽť�ŋĕ�ùĢƦāũāłŶ�ŶĞāũÖťĢŭŶŭ�Öłù�ťÖŶĢāłŶ�
is established, giving the opportunity for making user testing and 
getting feedback.  

INITIAL
PROBLEM STATEMANT

NEW INSIGHT

How can experienced presence and trust-
worthy communication be improved at virtual 
meetings between a therapist and a patient?

Digitalization of Danish hospitals is a desire, incl. healthcare 
technology
 
�ĢķŋŶ�ťũŋıāóŶŭ�ĿŽŭŶ�ðā�Žŭāù�Ŷŋ�Ʃłù�ƩŶŶĢłė�ŶāóĞłŋķŋėĢāŭ�ŶĞÖŶ�Öĕ-
terward will be spread to all hospitals

Therapists use Laptop and monitor

Patients use Laptop, tablet or smartphone
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2 
PROBLEM
EXPLORATION

This chapter starts with sketching on online 
meetings. Through this sketching round, a focus 
on online therapist consultation is found, which 
ķāÖùŭ�Ŷŋ�ĢłŶāũƑĢāƒŭ�Öłù�ƩłùĢłė�ùāĿÖłùŭ�ĕŋũ�ŶĞāŭā̍�� 
From these initial demands, sketches are made 
for both patients and therapists, which are 
then presented to the users, and their feedback 
is collected.  
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INITIAL IDEATION
The purpose is to make the initial idea generation on the theme “online commu-
łĢóÖŶĢŋł̧̇�Öłù�Ŷŋ�ėāŶ�łāÖũāũ�Ö�ŭťāóĢƩó�ťũŋðķāĿ̓óÖŭā�ĕŋũ�ŶĞĢŭ�ťũŋıāóŶ̍�Nāłóā�ŭāķāóŶ�Ö�
few sketches to show people, who use online communication in their work-life to 
get feedback.
 
¦Ğā�ƩũŭŶ�ŭĴāŶóĞĢłė�ũŋŽłù�ƒÖŭ�ĕŋķķŋƒāù�ðƘ�Ö�ŭĴāŶóĞĢłė�ũŋŽłù�ùĢƑĢùāù�Ģł�Ŷƒŋ̇�ƒĞāũā�
the focus was partly to generate ideas on products for online presentations and 
partly on products for online meetings.

Online presentations Online meetings

Sketcing round 1

2. �ĴāŶóĞĢłė�ũŋŽłù�ː

3. �ĴāŶóĞĢłė�ũŋŽłù�ˑ̍ː

4. �ĴāŶóĞĢłė�ũŋŽłù�ˑ ̍ˑ
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�ŭ�ĢŶ�ŭĞŋƒŭ�ŋł�ŶĞā�ťũāƑĢŋŽŭ�ťÖėā̇�ĢŶ�ƒÖŭ�ĿŽóĞ�āÖŭĢāũ�ĕŋũ�Žŭ�Ŷŋ�ėāłāũÖŶā�ùĢƑāũŭā�ĢùāÖŭ�
for online meetings. Thus, this led to the decision of working with online meetings.  
These were presented to users, to get feedback on concepts. 

Online meetings User feedback

Concept 1
The psychiatrist Marlene showed 
ėũāÖŶ�ĢłŶāũāŭŶ�Ģł�ŶĞā�ƩũŭŶ�óŋłóāťŶ�Öłù�
said that it would be useful for the 
psychiatrists at the hospital since it 
is a big priority to have more online 
consultations with their patients. 
Due to the COVID-19, they must 
have all their consultations with 
patients online - either by phone 
or computer. Hence, they lack the 
feeling of eye contact, among other 
things, they usually use as “tools” 
when treating patients. 

Concept 2
The original idea of the second con-
cept (creating a silent zone in a room 
with more people) did not have 
much potential, since the psychi-
atrists at the hospitals have meet-
ing rooms for talking to patients, so 
they do not get interrupted. Nev-
ertheless, Marlene said, that if it 
improved the sound quality (both 
speaker and microphone), it could 
still be valuable. Other than it be-
ing important, that the patients can 
hear the psychiatrist loud and clear, 
it is also important for the psychia-
trist to  hear the patient clearly. This 
is due to the fact, that one can get 
a lot of information from the way 
things are said.

Concept 3
The feedback on the third concept 
was that it was more a funny idea 
rather than particularly useful. Mar-
lene elaborated, and said, that the 
łāƒ�̨ŋƧóā�ťũÖłĴ̪� Ģŭ� Ŷŋ�óĞÖłėā�ŶĞā�
background when talking through 
Teams, etc. 

5. !ŋłóāťŶ�ː

6. !ŋłóāťŶ�ˑ

7. !ŋłóāťŶ�˒
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Evaluation
�Ƙ� óŋĢłóĢùāłóā̇� ŶĞā� ƩũŭŶ� ťāũŭŋł� ƒā�
showed the concepts to was the psychi-
atrist, Marlene L.. She explained that it 
is a big priority at the hospitals to dig-
italize the consultations with patients 
and has been a priority long before the 
outbreak of COVID-19 in Denmark. This 
led to a conversation about how the dig-
italization can be valuable for hospitals, 
and which problems they currently ex-
perience with it.

Conclusion
Based on this conversation with the psy-

chiatrist, Marlene L., it is decided that 
ŶĞā�ťũŋıāóŶ� ŭóŋťā� ŭĞŋŽķù�ðā� ĕŋóŽŭāù�ŋł�
the online consultations between ther-
apists and patients.

Next step
Dig deeper into the pros and cons of on-
line consultations. Hence, how respec-
tively the therapists and the patients 
cope with the problems, and which pa-
rameters are the most important when 
having online consultations for each of 
them. Furthermore, develop concept for 
both patients and therapists to improve 
the online consultations.

Eye-contact and presence in online conversation is relevant for ther-
apists
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INITIAL PROBLEM

“With the current solutions, all noises are equal, which is disrupting. Not like in 
real life, where we are able to ignore the background noise of other people talking”

- Marlene, psychiatrist

“We need the presence 
to see how the patient is 

doing”
- Marlene, psychiatrist

“Digitalization is also a way of tak-
ing care of the patients, that are not 

ƒāķķ�Ģł�ŶĞā�ƩũŭŶ�ťķÖóā̧
- Marlene, psychiatrist

̦¦ĞāƘ�ƒāũā�Ö�ķĢŶŶķā�Ŀŋũā�Ģł�
ŶĞāĢũ�óŋĿĕŋũŶ�ơŋłā̇�ðāóÖŽŭā�

they were at home”
- Marlene, psychiatrist

̦�ŋĿāŶĢĿāŭ�ŶĞāũā�Ģŭ�Ö�ðÖù�ĢłŶāũłāŶ�óŋłłāóŶĢŋł̍��ŋ�ŶĞā�ĕŋóŽŭ�Ģŭ�Ŷƒŋ�óŋĿ-
ťķāŶāķƘ�ùĢƦāũāłŶ�ťķÖóāŭ̧

̟�¦ÖłıÖ̇�óŋÖũóĞ

̦�āĢłė�Öðķā�Ŷŋ�ŭāā
�Ğŋƒ�ŶĞā�ŋŶĞāũ�ťāũŭŋł�Ģŭ�ŭĢŶŶĢłė̇�

tells me a lot”
- Christen, student priest

“With the current solution, 
we can’t really look each 

other in the eyes”
- Christen, student priest

Some initials semi-structured interviews (Kvale and Brinkmann, 2015) about hav-
ing online therapy sessions were held to dive into the problems and possibilities. 
(See appendix 2)

From the interviews, it was highlight-
ed several times, that there is less of a 
feeling of presence in online meetings. 
¦Ğā� ùĢƦāũāłŶ� ŶĞāũÖťĢŭŶŭ� ĞÖù� ùĢƦāũ-
ent viewpoints on digitalization; some 
were not in favor of online consulta-
tions, primarily due to the lack of non-
verbal communication. However, some 
saw (and have experienced) the poten-
ŶĢÖķ� Öłù� ðāłāƩŶŭ� ŋĕ� ŋłķĢłā� óŋłŭŽķŶÖ-
tion. It was also pointed out, that online 
therapy is a way of taking care of pa-

tients, who live far from the hospital or 
have some barriers in order to go there. 
 
In conclusion, there is a large potential 
to support online therapy sessions, e.g., 
by improving the parameters of a con-
versation, which are now more or less 
lacking; hence create a greater feeling 
of presence, a hierarchy of sounds and 
noises, improve the eye contact, make 
body language and micro expressions 
more visible, give privacy, etc.

"There is another physical distance to the 
people you talk to, which actually feels safer 

and makes easier for some people"
- Maren, psychologist

̐złā�łāāù�Ŷŋ�ĿÖĴā�ŭŽũā�Ŷŋ�ĞÖƑā�ŭŋĿāƒĞāũā�ƒĢŶĞ�ťāÖóā�Öłù�ŨŽĢāŶāłāŭŭ̍�R�ùŋł̑Ŷ�ŶĞĢłĴ�
ƘŋŽ�ŭĞŋŽķù�ŭĢŶ�Ģł�ŶĞā�ĴĢŶóĞāł̇�ā̍ė̍̐

- Marlene, psychiatrist



21

DESIGN BRIEF
Background

Business potential

Needs

Users

Goal

Scope

The Danish health care is aiming towards 
having more digital consultations. This 
Ģŭ� ÖķũāÖùƘ� āƦāóŶŽÖŶāù� ŶĞũŋŽėĞ� 1̟mÖĢķ�
consultations with your doctor, and 
phone conversations with the hospital. 

złā�ŋĕ� ŶĞā� ŭāóŶŋũŭ�ƒĢŶĞ�ùĢƧóŽķŶĢāŭ�ùŽā�
to this format, and with a big focus on 
the experience of these online consulta-
tions, is psychiatrists and phycologists.

The regional procurement cooperation 
is in charge of buying health care solu-
tions in Denmark. In Denmark in 2016  
there were 8.870 working psychologist 
(Rekordmange psykologer uddannet i 
2016 | Dansk Psykolog Forening, 2017) 

and furthermore 1.201 psychiatrist at the 
hospitals (Sundhedsstyrrelsen, 2020). 
The international established platform  
“BetterHelp” provides online therapy 
and have several thousands of counsel-
lors (BetterHelp Review, 2021)

Privacy (Patient side)

A greater feeling of presence trough:

To develop a better and more present experience of an online consultation between 
therapists and patients.

¦Ğā�ťũŋıāóŶ�ƒĢķķ�łŋŶ�ùāÖķ�ƒĢŶĞ�ŶĞā�ĢłŶāũłāŶ�óŋłłāóŶĢŋł̍�DŽũŶĞāũĿŋũā�ĢŶ�ƒĢķķ�ŋłķƘ�ũā-
ķÖŶā�Ŷŋ�ũāķāƑÖłŶ�ŭŋĕŶƒÖũā̇�ũÖŶĞāũ�ŶĞÖł�ùāƩłĢłė�łāƒ�ŭŋĕŶƒÖũā̍�Nāłóā�ŶĞā�ĕŋóŽŭ�ƒĢķķ�
be on the physical setup around the therapy session. 

Facial expressionsEye-contact Clear seech

Therapists
Psychiatrist
Psychologist
Coaches, etc.

Patients
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ȖȠȣȡ

ȖȠȣ

These sketches were very principal. This has led to another sketching round, where 
ùĢƦāũāłŶ�ĢùāÖŭ�ƒāũā�óŋĿðĢłāù̆

Some of the sketches were more aimed 
at either the therapist or the patient. 
Hence it was decided to show the priva-
cy mask, sound protective walls and the 
tablet with built in camera behind screen 
to the patients.

On the therapist side, the add on screen, 
camera on top of screen and auto follow-
ing camera was showed. The feedback 
on these concepts will be highlighted on 
the following pages. 

Product for 
the patient

Product for 
the therapist

CONCEPT DEVELOPMENT
¦Ğā�ťŽũťŋŭā�ŋĕ�ŶĞĢŭ�ŭĴāŶóĞĢłė�ũŋŽłù�Ģŭ�Ŷŋ�ĢłƑāŭŶĢėā�ùĢƦāũāłŶ�ùĢũāóŶĢŋłŭ�ĕŋũ�ŭŋķŽŶĢŋł�
spaces. These being privacy, clear speech, eye-contact and  experienced presence.
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Presence

8. �ĴāŶóĞāŭ

9. �ĴāŶóĞāŭ
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CONCEPTS FOR PATIENTS
The purpose of this task is to get feedback from the patients on a selected number 
of concepts and investigate whether they would be willing to either buy or rent a 
product, to improve virtual consultations. This is done through an open conversa-
tion about the concepts (full interview in appendix 3, that were sent to the patients 
beforehand. Throughout this part of the concept development, a few mock-ups 
were made as well. These were used to test principles of the concepts and make 
them more tangible, than the sketches. Photos and notes can be found in appendix 
4.

MuteBox with sound-absorbing material: 
Makes it harder for people around you to hear 
your conversation and reduces the noise from 
your surroundings. 

"If I really wanted to, I would be 
Öðķā� Ŷŋ�Ʃłù� ŭŋĿāƒĞāũā�ťāÖóā-
ful, I think"

- Patient #1

“I would be annoyed if the pro-
fessional were sitting some-
where noisy.”

- Patient #1

“If I am going to store some-
thing like a MuteBox, it must 
be functional for more than a 
few days a month. [...] I like the 
MuteBox. I can use that for other 
purposes. At work or in creative 
contexts.”

- Patient #2

Concepts Patient feedback

Soundproof mask: People around you can-
not hear what you are saying
See-through: The therapist
can see your mouth

Microphone

Headset:
People around 
you cannot hear 
the therapist

"The functions are quite fasci-
nating, but I am a little burned 
out on the mask-concept itself."

- Patient #2

“First of all, masks are not nice 
Ŷŋ� ƒāÖũ� Ģł� ŶĞā� ƩũŭŶ� ťķÖóā̇� ŭāó-
ondly I think the whole idea of 
covering your face while talking 
to someone is a step back.”  

- Patient #2

10. mŽŶā�ŋƗ

11. �ŋŽłùťũŋŋĕ�ĿÖŭĴ



24

Simulating 
eye-contact: 
Camera inside 
the screen, be-
hind the eyes

“It is simple. I know what to do 
with it. It can be tucked into my 
bookshelf, and stay there until 
next Wednesday.”

- Patient #1

“I think you lost me. To have a 
tablet with only one function? 
[...] But then again, I would 
rather have a tablet than so 
much else...[...] I am proper-
ly not super excited about that 
idea either”

- Patient #2

“If it was just some software, it 
would make great sense to have 
at home.”

- Patient #2

How would you feel if only the therapist had such a tablet and you were 
sitting with your own computer? Then it would look like the therapist 
kept eye-contact, but you did not look into the eyes of the therapist the 
same way?

 “I actually think, I would be okay with that. From my point of view, 
it would look like we have eye-contact.”

- Patient #1

Analysis
Even though the patients disagree re-
garding which products they like the 
most, their latent needs seem to be 
aligned. E.g., they both put great value 
on eye-contact and think it is an import-
ant part of having a deep and meaning-
ful conversation. However, if the prod-
uct creates value for the therapist (like 
eye-contact only for the therapist.), 
they do not want it. They also agree that 
they would only consider buying/rent-
Ģłė�Ö�̨óŋłƑāũŭÖŶĢŋł�ťũŋùŽóŶ̪�Ģĕ�ŶĞāƘ�ƒāũā�
going to use it often. Once every two 
weeks is not enough. Either they should 

be in therapy more often, or the product 
should be useful for more occasions. 

Furthermore, they both mentioned that 
background noise might be a problem, 
but they disagree on whether they need 
a product to solve it.
 
In general, both patients will rather bor-
row than buy something. Patient #1 have 
some doubts about if people will treat 
the product properly, and if it will be re-
turned, whereat patient #2 thinks, that 
the products will be returned, if there is 
some kind of security deposit.

12. 1Ƙā�óŋłŶÖóŶ�ŶĞũŋŽėĞ�ŭóũāāł
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�āƪāóŶĢŋł
Letting the user group have the con-
cepts beforehand turned out to be very 
āƧóĢāłŶ̍� ¦ĞāƘ� ĞÖƑā� ĞÖù� ŶĢĿā� Ŷŋ� ŶĞĢłĴ�
about the concepts before giving their 
ĕāāùðÖóĴ̇�ƒĞĢóĞ�ũāŭŽķŶāù�Ģł�Ö�Ŀŋũā�ƪŽĢù�
conversation than experienced in pre-
vious semesters. The user group had a 
better overview, and they seemed more 
óÖťÖðķā� ŋĕ� óŋĿťÖũĢłė� Öłù� ıŽùėĢłė� ŶĞā�
concepts.

Conclusion
In conclusion, both patients value 
eye-contact and associate the eye-con-
tact with the connection between peo-
ple.

They are more willing to rent a product, 
but they are not unequivocally excited 
about having a product home with only 
one function. For the patients to store 

a product for online consultations, it 
must give them direct value. Concern-
ing the noise-problem, it remains un-
clear, whether it is a general problem to 
Ʃłù�ŭŋĿāƒĞāũā�ŨŽĢāŶ�ĕŋũ�ŋłķĢłā�ŶĞāũÖťƘ�
sessions.

Furthermore, the patients expressed 
that if they should have a product at 
home, they would either like to have a 
product, that does not take up a lot of 
space, or they should be able to use it 
ĕŋũ�ŋŶĞāũ�ťŽũťŋŭāŭ�ŶĞÖł�ıŽŭŶ�óÖķķĢłė�ŶĞā�
therapist.

Next step
Generate concepts for the two direc-
tions: small/compressible products and 
products usable for multiple purposes. 
Thus, decide whether the patient should 
have a product at home or if there should 
be only a product for the therapist.

Small/com-
pressible 
product

Product usable 
for multiple 
purposes

FURTHER DEVELOPMENT
To make sure, that the decision on whether the patients should have a product for 
online consultations or not is based on the right foundation, concept development 
is made to accommodate the feedback the patients  gave on the previous concepts.

��ĞŋĿāťũŋùŽóŶ�ŭĞŋŽķù�ðā�ŭĿÖķķ�ŋũ�ĿŽķŶĢĕŽłóŶĢŋłÖķ

Eye contact is valued by the patients
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Your Phone

Camera be-
hind screen 
(Eye-contact)

Access to 
Mindfullness 
and Yoga ex-
ercices

Docking sta-
tion with cent, 
sound and 
equipment

Magnifying glass

Folded

Clamp on screen

Telescope mechanism

Unfolded/folded

“It feels like things are added... Just to 
add more things?” - Patient #1

“I clearly see an advantage” - Patient 
#2

“If I had the interest, I would probably 
just buy the equipment myself... This is 
something I should be talked into buy-
ing” - Patient #2

“I would probably just use my computer 
with a bigger screen” - Patient #1

“I feel it’s kind of a gimmick” - Patient 
#2

“It’s something I would buy on WISH 
instead” - Patient #2

“I think I would be more occupied with 
moving the camera than listening”
- Patient #1

“If we turned it 180 degrees, and the 
therapist looked into my eyes, it would 
be awesome!” - Patient #2

Analysis
From the interview it was found that 
a small iPad would be nice. However, 
there was still some resistance in having 
a product, which would primarily work 
towards improving the experience for 
the therapist like concept 2 and 3. How-
ever it is suggested to reverse these, to 
give the patient a feeling of eye-con-
tact. Having a camera in front of screen, 
seemed disturbing to the patients. 
The extra features of assisting the ther-
apy seemed interesting to the patients. 
NŋƒāƑāũ� ŶĞāƘ�ðāķĢāƑāù� ŶĞāƘ�ĿĢėĞŶ� ıŽŭŶ�
buy the items individually if necessary. 
��óŋłóāťŶ�ŭŋĿāƒĞÖŶ�ŭĢĿĢķÖũ�Ŷŋ�óŋłóāťŶ�ː �
was shown to these patients earlier, and 

got the feedback that they did not want 
a product, only to improve the presence 
for the therapist. Hence this still applies 
for this concept. 

Conclusion
The concept round told us, that there 
was not really an interest in having a 
product focusing on therapist sessions, 
āƑāł�Ģĕ�ĢŶ�ĞÖù�ùĢƦāũāłŶ�ũāķÖŶāù�ĕāÖŶŽũāŭ̍�
These features would be something the 
patient already owned, or would buy 
themselves. However, they felt an in-
terest in the therapist having a product, 
which would increase their own experi-
ence.

13. �ÖŶĢāłŶ�ťũŋùŽóŶ̆�ŶÖðķāŶ

14. �ÖŶĢāłŶ�ťũŋùŽóŶ̆�mÖėłĢĕƘĢłė�ėķÖŭŭ�ĕŋũ�ťĞŋłā

15. �ÖŶĢāłŶ�ťũŋùŽóŶ̆��ùù̟ŋł�ƒāðóÖĿ
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“It feels like things are added... Just to 
add more things?”

- Patient #1

“If i had the interest, i would probably 
just buy the equipment myself... This is 
something i should be talket into buy-
ing”

- Patient #2

“If we ‘turned it 180 degrees’, and the 
therapist looked into my eyes, it would 
be awesome!”

- Patient #2

PATIENT PRODUCT SUM-UP
The concepts for patiens has had three focuses; Giving privacy, Having a mutual 
feeling of presence, and supporting the therapy with additional features. Here it is 
found that the patient is not very interested in having a product at home. Our feed-
back has been:

Hence it has been decided to make a product, which will focus on the therapist side. 
This product can still improve the experience for the patient, however it will not be 
a product which they need to invest in or store, to get a better experience in online 
therapy sessions. 

This tells us, that privacy is important to them, but that they do not have a 
problem with gaining privacy right now. 

There has been an interest in having eye-contact, however users has expressed 
that it was more important to them, that the therapist looked them into the 
eyes, rather than they were looking into the eyes of the therapist. Hence they 
are not willing to have a product at home, which they believe is a help for the 
therapist rather than themself.

Initially there has been some interest in having added functionality. However 
concepts focusing on this, was either something they would rather buy them-
self, or it was an added software to e.g. their own tablet. 

Privacy

Mutual feeling of presence (Eye-contact)

Added features

̐Rĕ�R�ũāÖķķƘ�ƒÖłŶāù�Ŷŋ̇�R�ƒŋŽķù�ðā�Öðķā�Ŷŋ�Ʃłù�ŭŋĿāƒĞāũā�ťāÖóāĕŽķ̇�R�ŶĞĢłĴ̐
- Patient #1

“If it was just some software, it would 
make great sense to have at home.”

- Patient #2

The product should be located on the therapist side

The product shall give the patient a feeling of eye-contact
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CONCEPTS FOR 
THERAPISTS
¦Ğā�ťŽũťŋŭā�ŋĕ�ŶĞĢŭ�ŶÖŭĴ�Ģŭ�Ŷŋ�ėāŶ�ĕāāùðÖóĴ�ĕũŋĿ�Ö�ŶĞāũÖťĢŭŶ�ŋł�ùĢƦāũāłŶ�óŋłóāťŶŭ̇�
their usability and ability to improve a consultation (full interview in appendix 5).

“My immediate thoughts are 
that there is a bigger challenge 
here with getting the camera 
placed somewhere, making it 
looks like you have eye-con-
tact. [...] I think it might be a 
problem to maintain the face 
in the center of the screen.” 
- Christen, Student Priest

Concepts Therapist feedback

“The one I am the biggest fan 
of is the camera on the screen. 
I would like like to have that! 
̙̍̍̍̚�RŶ�Ģŭ�łŋŶ�ĿŽóĞ�ŋĕ�Ö�ùĢƦāũāłóā�
from what I do now. [...] I move 
around often, and then I adjust 
the camera.“
- Christen, Student Priest

"It is an interesting idea [...] I 
feel like I have to force myself 
to look up and into the camera, 
as it is now. Of cause, I need to 
keep up with what is happen-
ing on my screen. And mimics, 
as we talked about before, I can 
see what is going on in the other 
person's face like normal. Hence 
this would solve the problem, I 
think. It is hard to avoid that it 
would be somewhat distracting 
at the same time."
- Christen, Student Priest

16. ÂāðóÖĿ�ŋł�ŭóũāāł�ƒĢŶĞ�ŭŽóŶĢŋł�óŽť

17. �ùù̟ŋł�ŭóũāāł
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"The one sitting and looking at 
me would always be able to see 
my face, no matter how I sit, 
but I would still have the prob-
lem that I must remember to 
look up. [...] Maybe if you could 
combine it with the camera on 
the screen? Then that is the one 
I would like to buy."
- Christen, Student Priest

"How can you make sure that 
the stationary placement of 
the camera in the middle of the 
screen matches the location of 
the face?"
- Christen, Student Priest

Analysis
From the interview, we found that 
Christen was somewhat pleased about 
the idea of having the on-screen cam-
era with a suction cup. In general, mov-
ing the camera down was a good idea, 
in his opinion. However, he felt that a 
stationary camera placement would 
not work, as he must have the ability to 
ĿŋƑā� ŶĞā� óÖĿāũÖ� Ŷŋ� ŶĞā�ťāũŭŋł̪ŭ� ķŋóÖ-
ŶĢŋł�ŋł�ŶĞā�ŭóũāāł̇�ŋũ�Ŷŋ�ÖùıŽŭŶ�ĢŶ�Ŷŋ�ĞĢŭ�
own position, when moving around. 
Hence, he was also somewhat pleased 
about the idea of the camera follow-
ing his movement, because that solved 
ŶĞā�ťũŋðķāĿ�ŋĕ�ĞĢĿ�ĞÖƑĢłė�Ŷŋ�ÖùıŽŭŶ�ŶĞā�
camera every time he changed position. 
 
The preference of the on-screen cam-
era placement tells us that the solution 
should be somehow simple and easy to 
understand. It is a what-you-see-is-
what-you-get solution. Furthermore, 
óũāÖŶĢłė�Ö� ũāŶũŋƩŶ�ťũŋùŽóŶ�Öķŭŋ�ÖóóŋĿ-
modate the procurement strategy for 
2020-2025 of the Danish Regions (pp. 

11), since that is a more sustainable 
solution than throwing away and buy-
ing, e.g., new computer screens for ev-
ery psychiatrist at the Danish hospi-
tals. Besides that, we want to approach 
ŶĞĢŭ� ťũŋıāóŶ� Öŭ� Ö� ŭŶÖũŶ̟Žť� óŋĿťÖłƘ�
̛ŭāā� ŶĞā�óĞÖťŶāũ� ̨�ŽŭĢłāŭŭ̪�ťť̍�˗ˑ̜�Öłù�
hence work towards making a Mini-
mal Viable Product (MVP), whereby a 
ũāŶũŋ̟ƩŶ� ŭŋķŽŶĢŋł� ĿÖŶóĞāŭ� ƑāũƘ� ƒāķķ̍ 
 
Ideally, Christen would love that both 
parties had an eye contact mechanism. 
However, it seemed like he did not expect 
the other person to have a product/cam-
era like this. Thus, this indicates that he 
valued the ability to give the impression 
of eye contact to the receiver very high. 

Conclusion
The most popular concept was the web-
cam on a suction cup, followed by the 
webcam, which follows the movements 
ŋĕ� ŶĞā� ŶĞāũÖťĢŭŶ̍�¦ĞāƘ�ðŋŶĞ�ŋƦāũ�ŭĢŶŽÖ-
tional adaption, meaning that they ei-
ŶĞāũ� óÖł� ðā� ÖùıŽŭŶāù� Ŷŋ� ŶĞā� ťŋŭĢŶĢŋł� ŋĕ�

18. ÂāðóÖĿ�ĢłŭĢùā�ŭóũāāł

19. ÂāðóÖĿ�ĕŋķķŋƒĢłė�ŶĞāũÖťĢŭŶ
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¦Ğā�ťũŋùŽóŶ�ĿŽŭŶ�ðā�Ö�ũāŶũŋ̟ƩŶ�Ŷŋ�ŶĞā�óŽũũāłŶ�ŭāŶŽť
The webcam must be movable on the screen
The setup must be simple/easy to understand

the therapist or the position of the pa-
ŶĢāłŶ̍� ¦ĞŽŭ̇� ŶĞā� ťŋŭŭĢðĢķĢŶƘ� ŋĕ� ÖùıŽŭŶĢłė�
the camera position seems very import-
ant.

Next step
FāłāũÖŶā� łāƒ� ũāŶũŋƩŶ̟ĢùāÖŭ̇� Öłù� āƗ-
plore them through prototypes.

RECAP

The product shall give the patient a feeling of eye-contact

¦Ğā�ťũŋùŽóŶ�ĿŽŭŶ�ðā�Ö�ũāŶũŋ̟ƩŶ�Ŷŋ�ŶĞā�óŽũũāłŶ�ŭāŶŽť

The webcam must be movable on the screen

The setup must be simple/easy to understand

The product should be located at the therapist.

In the previous chapter, a focus on online meetings, in general, has been narrowed 
down to looking at online therapy consultation. Here the demand for at present on-
ķĢłā�óŋłƑāũŭÖŶĢŋł�ŭāāĿŭ�ŭĢėłĢƩóÖłŶ̇�Öłù�Žŭāũŭ�Öũā�ĢłŶāũāŭŶāù�Ģł�ėāŶŶĢłė�Ö�ŭŋķŽŶĢŋł̍
  
We found that eye contact is important for the patients, as it gives them a feeling 
of presence. The therapist also liked having eye contact, however, they did not feel 
Ö�łāāù�ĕŋũ�āƘā�óŋłŶÖóŶ�Ŷŋ�ũāÖù�ŶĞā�ťÖŶĢāłŶ̪ŭ�ĕÖóĢÖķ�āƗťũāŭŭĢŋł̍���ŭ�ŶĞā�ťÖŶĢāłŶŭ�ĞÖƑā�
had some resistance to getting a product used in online therapy, the proposal is de-
óĢùāù�Ŷŋ�ĕŋóŽŭ�ŋł�ŶĞā�ŶĞāũÖťĢŭŶ�ŭĢùā̇�ƒĞĢóĞ�Öķŭŋ�ĢĿťũŋƑāŭ�ŶĞā�ťÖŶĢāłŶŭ̪�āƗťāũĢāłóā�
through eye contact. Here we found that it was important for the therapists to be 
able to control the camera placement when the patients are moving.

�ŭ�ĢŶ�ĿÖŶóĞāŭ�ŶĞā�'ÖłĢŭĞ�ũāėĢŋłŭ�ťũŋóŽũāĿāłŶ�ŭŶũÖŶāėƘ�Öłù�ŋŽũ�ŭŶÖũŶ̟Žť�ÖťťũŋÖóĞ�
̛Ğāłóā�ŭāāĴĢłė�Ŷŋ�ĿÖĴā�Öł�mÁ�̜�ĿÖĴĢłė�Ö�ũāŶũŋƩŶ�ŭāāĿŭ�Ŷŋ�ðā�ŶĞā�ũĢėĞŶ�ŭŋķŽŶĢŋł̍����
Hence the development will continue in direction of making a camera for the ther-
apist, that can improve the feeling of presence through eye contact for the patient.  

DEMANDS FOR FUR-
THER DEVELOPMENT
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3
CONCEPT 
DEVELOPMENT

In the following chapter, a direction for the design is chosen. This 
is chosen through prototyping, both with a focus on interaction 
and usability for the therapist, but also the patients' experience of 
the interaction. Once a direction is chosen, from demands derived 
from the tests, some detailing of interactions, speed, mounting, 
Öłù�ÖāŭŶĞāŶĢóŭ�Ģŭ�ĿÖùā̍��ŭ�ƒāķķ�Öŭ�ŶāŭŶĢłė�Ğŋƒ�óķŋŭā�Ŷŋ�ŶĞā�óÖĿāũÖ�
one is supposed to look, to get a feeling of eye contact.  
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PROBLEM AND GOAL

When the patient talks, the therapists prioritizes looking at the screen, 
and hence the patient. This is to read microexpressions and get a general 
impression of whether there is a correlation between what the patients 
say and express nonverbally. 

THERAPIST LISTENING

THERAPIST TALKING

While talking, the therapists focus a lot on looking into the camera to 
give the patients the feeling of eye-contact. Hence, they chose not to 
look at the patients. 

20. ¦ĞāũÖťĢŭŶ�ƒĞĢķā�ŶÖķĴĢłė 21. 1Ƙāŭ�ŋĕ�ŶĞā�ŶĞāũÖťĢŭŶ�ĕũŋĿ�� �
� ťÖŶĢāłŶŭ�ťŋĢłŶ�ŋĕ�ƑĢāƒ

GOAL

22. ¦ĞāũÖťĢŭŶ�ƒĞĢķā�ķĢŭŶāłĢłė 23. 1Ƙāŭ�ŋĕ�ŶĞā�ŶĞāũÖťĢŭŶ�ĕũŋĿ�� �
� ťÖŶĢāłŶŭ�ťŋĢłŶ�ŋĕ�ƑĢāƒ

24. ¦ĞāũÖťĢŭŶ�ƒĞĢķā�ķĢŭŶāłĢł�Öłù�ŶÖķĴĢłė 25. 1Ƙāŭ�ŋĕ�ŶĞā�ŶĞāũÖťĢŭŶ�ĕũŋĿ�� �
� ťÖŶĢāłŶŭ�ťŋĢłŶ�ŋĕ�ƑĢāƒ

The therapist looks into the webcam and the eyes of the patient at the 
same time to give the patient a feeling of eye-contact and read the non-
verbal expressions. 
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FURTHER DEVELOPMENT
In continuation of the concept feedback (pp. 28-29), several sketches were creat-
āù�Ŷŋ�ÖóóŋĿĿŋùÖŶā�ŶĞā�łāƒ�ũāŨŽĢũāĿāłŶŭ�Öłù�ƒĢŶĞ�ĕŋóŽŭ�ŋł�ŶĞā�ĢłŶāũÖóŶĢŋł̍�̛�ķķ�
sketches are in appendix 6)

26. �āķāóŶāù�łŽĿðāũ�ŋĕ�ŭĴāŶóĞāŭ

From the 16 new ideas, some were selected, combined, and turned into three con-
óāťŶŭ�Öłù�Ö�ťķÖł�ŋł�Ğŋƒ�Ŷŋ�ðŽĢķù�ŶĞāĿ�Öŭ�ķŋƒ̟ƩùāķĢŶƘ�ťũŋŶŋŶƘťāŭ̍�

Problem statemant:
How can we improve therapy for the patients by increasing the ex-
perience of presence in online therapy?
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PROTOTYPES
Due to the COVID-19 restrictions, getting people to test prototypes had some chal-
ķāłėāŭ̍�¦ĞŽŭ̇�ƒā�ĿÖùā�ŭŋĿā�ŭĞŋũŶ�ƑĢùāŋŭ�ùāĿŋłŭŶũÖŶĢłė�ŶĞā�Žŭā�ŋĕ�āÖóĞ�ķŋƒ�ƩùāķĢŶƘ�
prototypes (Preece, Rogers and Sharp, 2002) and send them to a therapist, we were 
unable to visit. The three prototypes all aim to provide a greater feeling of presence 
ŶĞũŋŽėĞ�āƘā̟óŋłŶÖóŶ̇�Öłù�Ğāłóā�ŶĞā�ťŽũťŋŭā�ŋĕ�ŶāŭŶĢłė�ŶĞāŭā�ťũŋŶŋŶƘťāŭ�ƒÖŭ�Ŷŋ�Ʃłù�
the most appropriate interaction with the product.

One test was made by Lea went visiting the therapist Marlene, who agreed on test-
ing the prototypes by acting-out (Bagger & Sperschneider, 2003). Stefan was acting 
as the patient on a video call, while Marlene tested the prototypes. Furthermore, 
the demo-videos were sent to Christen, who responded by email. (See interview 
and email in appendix 7)

Webcam on screen

Webcam on 
swing-arm

Webcam 
on clamp

Webcam with 
adhesive backing

"I think it is okay, actually. [...] I also think that sometimes one would say: 'never mind 
he is moving a bit, I will just keep it there'. [...] It is also interrupting if I move it all the 
time.” - Marlene, Psychiatrist 
"One feel a little like: 'ahh... I cannot really see you'.” - Marlene, Psychiatrist 

Webcam on swing-arm

Concept 1:
https://youtu.be/
LiX_e0_63N4

Concept 2:
https://youtu.be/
Ƒˑ�d˕ˏ�˓DŶ�

Concept 3:
https://youtu.be/yX-
qf0TK0X10

27. ¦āŭŶĢłė�ŭƒĢłė̟ÖũĿ�ťũŋŶŋŶƘťā 28. ¦āŭŶĢłė�ŭƒĢłė̟ÖũĿ�ťũŋŶŋŶƘťā
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“The clamp-model looks the most user-friendly. It might even be optimized by mak-
ing the rod very slim, so it pretty much does not disrupt the picture.”
  - Christen, Student Priest 

"My immediate thought was: 'This one is super good' but then I started using it, and 
then it goes sideways [...] First thing I want to, is to do something with the clamp on the 
front, and it is actually the other one, you must begin with." 
  - Marlene, Psychiatrist 

"It does not take up a lot of space in your face." 
  - Marlene, Psychiatrist 

Marlene: “Does it not get a little too intimidating for you?" (asking the ‘patient’ while 
moving the webcam) 
̨�ÖŶĢāłŶ̪̆ “I almost get a hand just in the face?”
Marlene: "Yes!" 

Webcam on clamp

Webcam with adhesive backing

29. ¦āŭŶĢłė�óķÖĿť�ťũŋŶŋŶƘťā 30. ¦āŭŶĢłė�óķÖĿť�ťũŋŶŋŶƘťā

31. ¦āŭŶĢłė�ÖùĞāŭĢƑā�ƒāðóÖĿ�ťũŋŶŋŶƘťā 32. ¦āŭŶĢłė�ÖùĞāŭĢƑā�ƒāðóÖĿ�ťũŋŶŋŶƘťā
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If you were going to choose one of these, which one would get?  

"The clamp-solution actually, even though I thought it was a bit hard too. 
There was something about it, but I really liked it.” - Marlene, Psychiatrist

So maybe, if it was as easy to manoeuvre as the swing-arm-solution?  

"Yes! I think so. And I actually thought the swing-arm-solution was good 
when I saw it. It looked good, but the other one (red. clamp-solution) just 
did something for me." - Marlene, Psychiatrist

�āƪāóŶĢŋł
In general, this experiment went well, 
however it turned out to be somewhat 
confusing for the user, that the camera 
on the prototype did not work. We might 
have lost some information, since the 
user sometimes asked the “patient” how 
ùĢƦāũāłŶ� ŶĞĢłėŭ� ĕāķŶ̇� ƒĞāł� ŭĞā� ĿŋƑāù�
around the camera.

Analysis
To sum up the feedback on these three 
concepts, the webcam with adhesive 
backing is a no-go since you might give 
the patient the feeling of you ‘grab-
ðĢłė� ŶĞāĿ̪̍� Nāłóā̇� ƘŋŽũ� ĞÖłùŭ� ĿŽŭŶ�
not get too close to the camera to avoid 
this experience for the patients. The 
clamp-solution was harder to man-
age compared to the swing-arm, but it 
only covered the forehead of the patient, 
which worked very well and made it easy 
to see the eyes and mimics of the patient. 
Hence this solution of approaching the 
head from above was nice. However, the 
interaction of the clamp-solution was a 
bit unnatural, since the vertical clamp 
moved horizontal, and the horizontal 
clamp moved the webcam vertical. Fur-
thermore, it showed that to relocate the 

ƒāðóÖĿ� Ģł� ŶĞā�ĿŋŭŶ� āƧóĢāłŶ� Öłù�łÖŶ-
ural way, you must use the clamp on 
ŶĞā�ðÖóĴŭĢùā�ƩũŭŶ̇�ƒĞĢóĞ�ĕāķŶ�ƒũŋłė̍¦Ğā�
swing-arm had a smooth interaction 
and way of relocating the camera, which 
ƒÖŭ� ėũāÖŶ̇� ðŽŶ� ĢŶ� óŋƑāũāù� ŶĞā� ťÖŶĢāłŶ̪ŭ�
ĕÖóā�ùĢƦāũāłŶķƘ̇� ùāťāłùĢłė�ŋł�Ğŋƒ� ŶĞā�
patient was sitting. Furthermore, the 
camera entering the screen from the 
side felt disrupting compared to the 
clamp-solution.

Conclusion
The solution must enter the screen from 
the top and down. The clamp-solution 
seemed the most user-friendly, howev-
er, it needs a clearer mapping between 
interaction and the output. Besides, a 
potential in the smooth interaction of 
the swing-arm is seen. The interaction 
must not be directly on the camera.

Next step
Further concept developing with a 
starting point in the clamp-concept, 
and maybe with the inspiration from the 
smooth interaction of the swing-arm-
concept. Moreover, buy a camera on 
which we can rely for prototyping, pref-
erably also smaller.

The webcam must enter the screen from the top and down (cov-
ering as little of the patients face as possible).

The interaction surface must not be directly on the webcam.
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IMPORTANT AREAS 
OF THE FACE
The following illustration is based on discussions with especially the psychiatrist 
Marlene L. and shows the areas of the face, which this product can cover and must 
not cover.

For the therapists, it is essential to be able to read the mimic and facial micro-ex-
pressions, thus it is important not to cover the mouth and eyes.

We think, that the forehead is the part of the face, which we can best do with-
out?  
  "I think that is right."- Marlene, Psychiatrist 

33. �ũāÖŭ�ŋĕ�ŶĞā�ĕÖóā̆��āù�͚�ÖƑŋĢù�óŋƑāũĢłė̇�Ƙāķķŋƒ�͚�ķĢĿĢŶ�ŶĞā�óŋƑāũĢłė̇�ėũāāł�͚�óÖł�ðā�óŋƑāũāù
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FURTHER DEVELOPMENT
To move on from the prototypes, we made a bunch of new sketches based on the new 
knowledge and requirements. We combined, selected, and improved these sketches 
Öłù�ŭŶÖũŶāù�ðŽĢķùĢłė�łāƒ�ķŋƒ�ƩùāķĢŶƘ�ťũŋŶŋŶƘťāŭ�̛�ũāāóā̇��ŋėāũŭ�Öłù��ĞÖũť̇�ˑˏˏˑ̜̍�
Hence, the purpose of these prototypes was to investigate the interaction with a 
product that improves eye-contact. Once again, the set-up was that Lea brought 
the prototypes to Marlene, while Stefan acted as the patient on a video call. 
 
We prioritized getting the tests done ŨŽĢóĴ�Öłù�ùĢũŶƘ, rather than spending a week 
ŋũ�Ŀŋũā�ŋł�ĿÖĴĢłė�ĕŽłóŶĢŋłÖķ��ũùŽĢłŋ�Ŀŋùāķŭ̇�ƒĞĢóĞ�ƒā�ƒāũā�ėŋĢłė�Ŷŋ�óŋĿťķāŶāķƘ�
discard afterward. Hence we used an acting out approach (Bagger & Sperschneider, 
ˑˏˏ˒̜�̇�ƒĞāũā�Ŷƒŋ�ŋŽŶ�ŋĕ�ƩƑā�ťũŋŶŋŶƘťāŭ�ƒāũā�ŶāŭŶāù�ŽŭĢłė�ŶĞā�ĿāŶĞŋù�̨ÂĢơÖũù�ŋĕ�
zơ̪�̛NÖũƒŋŋù̇�ł̍ù̜̍̍�¦Ğā�ŶāŭŶ�ŽŭĢłė�ŶĞā�̨ÂĢơÖũù�ŋĕ�zơ̪̇�ƒā�Öŭŭāŭŭāù�Ŷŋ�ðā�Ŷŋŋ�óŋĿ-
plicated for the therapists to do by themselves, and therefore we once again decided 
to record small movies of our prototypes, and send them to the therapists, who we 
could not visit, due to the lockdown. (See interviews in appendix 8)

Webcam on swing-arm  This concept received both 
positive and negative feed-
back. On the positive side, the 
interaction was recognizable 
and easy ("like an architecture 
ķÖĿť̜̐� Öłù�ťŋŭŭĢðķā� Ŷŋ� ÖùıŽŭŶ�
with only one hand. However, 
Ŷŋ�ÖùıŽŭŶ� ĢŶ̇� ŶĞā�ĞÖłùŭ�ėāŶ�Ŷŋŋ�
close to the webcam. Com-
pared to the very similar con-
cept from previous tests, it 
was an improvement that the 
swing-arm entered the screen 
from above.

"It is better, that it enters from 
above, compared to last time"
- Marlene, psychiatrist 

"It might be disrupting, that you 
can see, that I reach to move the 
webcam"
- Maren, psychologist  

"When you can do it sin-
gle-handed, it requires less ef-
fort. You do not need to focus a 
lot on it"
- Maren, psychologist 

Concepts Therapist feedback

34. ¦āŭŶ�ŋĕ�ťũŋŶŋŶƘťā̇�ƒāðóÖĿ�ŋł�ŭƒĢłė̟ÖũĿ

35. �ũŋŶŋŶƘťā̇�ƒāðóÖĿ�ŋł�ŭƒĢłė̟ÖũĿ
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Webcam on a rod  

This concept is also further 
developed from a previous-
ly tested concept (the ‘web-
óÖĿ�ŋł� óķÖĿť̪̜̍� ¦ĞĢŭ� óŋłóāťŶ�
mainly got negative feedback 
since the hands get too close 
to the webcam, resulting in 
a very non-discrete interac-
tion. Moreover, the interac-
ŶĢŋł� óŋłŶÖĢłāù� Ŷƒŋ� ùĢƦāũāłŶ�
processes, which seemed un-
necessarily complicated to the 
therapists, compared to the 
other concepts.

36. ¦āŭŶ�ŋĕ�ťũŋŶŋŶƘťā̇�ƒāðóÖĿ�ŋł�Ö�ũŋù

The only positive feedback 
this concept got was from 
Maren, who said it was good, 
that the interaction was out of 
sight of the patients, although 
it might require some practice. 
However, Maren only saw the 
concept on a video, and both 
Marlene (who tested the pro-
totypes) and Christen agreed 
that the interaction seemed 
ùĢƧóŽķŶ̍

"It gets very mechanic. It is a 
little unprofessional, I think"
- Marlene, psychiatrist 

Webcam on wire

37. �ũŋŶŋŶƘťā̇�ƒāðóÖĿ�ŋł�Ö�ũŋù

38. ¦āŭŶ�ŋĕ�ťũŋŶŋŶƘťā̇�ƒāðóÖĿ�ŋł�ƒĢũā

39. �ũŋŶŋŶƘťā̇�ƒāðóÖĿ�ŋł�ƒĢũā
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The concept containing an 
external controller next to 
the keyboard/mouse was un-
doubtedly the most popular 
one. The interaction seemed 
simple and matched the con-
text. Furthermore, it got com-
plimented for being discrete 
and having a single-hand op-
eration. 

Webcam with extern controller

40. �ũŋŶŋŶƘťā̇�ƒāðóÖĿ�ƒĢŶĞ�āƗŶāũłÖķ�óŋłŶũŋķķāũ

"The primary thing for me is to 
have a simple operation, which 
allows me to have as much fo-
cus on what I am doing, and as 
little focus on how to adjust the 
webcam"
- Christen, student priest 

"It matches the things you sit 
with"
- Marlene, psychiatrist 

"It is very smart because it is a 
very well-known movement 
[...] We are used to using it, and 
it can lay on the desk, so adjust-
ing it is not very visible"
- Maren, psychologist 

�ùıŽŭŶĢłė� ŶĞā� ķŋóÖŶĢŋł� ŋĕ� ŶĞā�
webcam through two wheels 
mostly received negative feed-
ðÖóĴ�ŭĢłóā�ĢŶ�ÖƦāóŶŭ�ŶĞāĢũ�ŋŶĞāũ�
ŭāŶŽť̍� �ķķ� ŶĞāũÖťĢŭŶŭ� ťŋĢłŶāù�
out that they had to reach far 
Ŷŋ� ÖùıŽŭŶ� ŶĞā� ƒāðóÖĿ̇� ƒĞĢóĞ�
was expected to be interrupt-
ing and non-discrete. Besides, 
this is also an unfamiliar in-
teraction containing two pro-
cesses.

Webcam with wheel-controller

41. �ũŋŶŋŶƘťā̇�ƒāðóÖĿ�ƒĢŶĞ�ƒĞāāķ̟óŋłŶũŋķķāũ

"It is just easier if there is only 
one part to adjust."
- Maren, psychologist 

"It would require the right dis-
tance to the screen."
- Christen, student priest 42. �ũŋŶŋŶƘťā̇�ƒāðóÖĿ�ƒĢŶĞ�ƒĞāāķ̟óŋłŶũŋķķāũ

These two following mock-ups were tested us-
ing the 'Wizard of Oz' method (Harwood, n.d.)
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Single-hand operation 

Well-known/familiar interaction

Discrete interaction (out of sight of the patient) 

Single process interaction 

Analysis 
DũŋĿ� ŶĞā� ŶāŭŶ̇� ƒā� Ʃłù� ŶĞÖŶ� ŶĞā� ŭƒĢłė�
arm and external controller get a posi-
tive response, as they are one-hand op-
erations. Compared to the previous test, 
the swing-arm was better this time, 
due to the top-down movement on the 
screen. The wheel controller is also a 
one-hand operation, however, there are 
two processes, which the therapist does 
not like. The external controller received 
more positive feedback than the swing 
arm, as one would operate it outside the 
view of the patient. Both wire and rod 
concepts had too complicated interac-
tions requiring two hands. The rod has 
a disadvantage since it takes up a lot of 
space above the computer screen when 
not in use. Furthermore, the wires were 
not providing a stable movement of the 
webcam, compared to e.g. the solid arms.  
 
Keeping the desire to make an MVP 
in mind, the complexity of the solu-
tion must be minimized. This speaks 
for choosing the arm-solution in com-
bination with an external controller, 
and not e.g. a webcam moving freely 
on the screen. Moreover, if the arm was 
mounted on top of the screen, it has a vi-
ŭŽÖķ�ùĢƦāũāłóā�ðāŶƒāāł�ÖóŶĢƑā�Öłù�ťÖŭ-
sive state, unlike e.g. the rod-solution. 

�āƪāóŶĢŋł
Only one of the three therapists tested 
the prototypes, where the two others 
gave feedback based on videos demon-
strating each concept. However, they 
were surprisingly similar which indi-
cates that making videos as an alter-
native way of testing prototypes has 
some value when we could not test in 
person due to the covid restrictions. 
 
Conclusion
This investigation clearly showed that 
the therapists like a solution like ‘web-
óÖĿ� ƒĢŶĞ� āƗŶāũł� óŋłŶũŋķķāũ̪� ƒĞāũā�
the interaction is discrete for the pa-
tient, is familiar, does not require a 
lot of focus, and can be done with one 
hand in a single operation. This will be 
combined with the arm-solution en-
tering from the top of the screen, for 
a stable movement of the webcam. 
  
Next step
To further investigate this solution, we 
must generate ideas on how the external 
controller should work. Moreover, make 
Ö�ĕŽłóŶĢŋłÖķ��ũùŽĢłŋ�ťũŋŶŋŶƘťā̍�

Links for demo-videos of the prototypes: 
Webcam on swing-arm: https://youtu.be/yEiVFbcNQrI 
Webcam on a rod: ĞŶŶťŭ̆̓̓ƘŋŽŶŽ̍ðā̓Ĵ�bbėơơ˖ƑÖ��
Webcam on wire: ĞŶŶťŭ̆̓̓ƘŋŽŶŽ̍ðā̓˓RāFz1`̟˗m
Webcam with extern controller: ĞŶŶťŭ̆̓̓ƘŋŽŶŽ̍ðā̓˗˖ėRơmƗÈ˔�ė
Webcam with wheel-controller: ĞŶŶťŭ̆̓̓ƘŋŽŶŽ̍ðā̓NÂÖƒ�ÂF˕ˑƘ�
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ARDUINO PROTOTYPE
This investigation had two main purposes;
� ː̜�Ŷŋ�ƩėŽũā�ŋŽŶ�Ğŋƒ�ĿŽóĞ�ŶĞā�ťÖŶĢāłŶŭ�ĿŋƑā�ÖũŋŽłù�ƒĞĢķā�ĞÖƑĢłė�
             online consultations

 2) to investigate whether a moving webcam on the therapist side is   
 distracting for the patient.  

HOW MUCH DOES THE PATIENTS MOVE? 
To study how much people move around 
while having an online conversation, we 
óÖķķāù�ŭŋĿā�ƒĢŶĞ�ŶĞā�ťũāŶāƗŶ�ŶĞÖŶ�ƒā�ıŽŭŶ�
wanted to talk about their easter holiday 
and catch up. The underlying purpose 
was to see how much the therapist must 
move around the webcam. While hav-
ing the conversation, the screen was re-
corded and only one was sitting in front 
ŋĕ� ŶĞā� ĞĢėĞ� ƩùāķĢŶƘ� ťũŋŶŋŶƘťā� ̛�ũāāóā̇�
Rogers and Sharp, 2002) like in an on-
line therapy session. 

Analysis
�ķķ�ŋĕ�ŶĞā�ũāóŋũùĢłėŭ�óķāÖũķƘ�ŭĞŋƒāù�ŶĞÖŶ�
people moved very little. The general 
pattern was that people were sitting on 
the same spot, moving their heads very 
little - only around a 5 cm radius on the 
screen(tested on a 15” screen), when 
moving the most. The biggest move-
ĿāłŶŭ� ƒāũā� ŋĕ� Ŷƒŋ� ùĢƦāũāłŶ� ťŽũťŋŭāŭ̒�
for drinking something or for stretching 
their bodies. However, these two activi-
ties are both short and very often result-
ed in the person going back to almost the 

exact same spot afterward.

�āƪāóŶĢŋł
Only one out of six people we talked to 
were one of the patients, nonetheless, 
the outputs were so similar, that they 
are expected to be true and fair. More-
over, these people did not know what 
kind of small experiment, they were 
ťÖũŶĢóĢťÖŶĢłė� Ģł� ĕŋũ� ŶĞā�ƩũŭŶ� ˔̟ːˏ�ĿĢłŭ�
of the conversation. So the possibili-
ŶƘ� ŋĕ� ťāŋťķā� ÖóŶĢłė� ùĢƦāũāłŶķƘ� ðāóÖŽŭā�
they knew that their body language was 
being watched, is excluded. However, 
these conversations were all lightly and 
relaxed, whereas therapy can involve 
ƑāũƘ�ùĢƧóŽķŶ�ŶŋťĢóŭ̇�ƒĞĢóĞ�ķāÖùŭ�ŶĞā�ťÖ-
tient to act otherwise.

Conclusion
The patient moved on the 15” screen in 
a radius of approximately 5 cm. When 
moving further away, it was for a short-
er period of time, and one often ended 
back in almost the same position as last 
time.

43. �ĞŋŶŋŭ�ŋĕ�d1Fz̓�ũùŽĢłŋ�ťũŋŶŋŶƘťā�ĿŋŽłŶāù�ŋł�Ö�óŋĿťŽŶāũ

Wheels 
moving 
the web-
cam left/
right Controller

Wheels 
moving the 
webcam 
up/down
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IS IT DISTRACTING FOR THE PATIENT, 
THAT THE WEBCAM MOVES? 
The other part of the experiment was to investigate whether it is distracting for the 
patient, that the therapist's webcam moves around. This part was handled so, that 
while having the online conversations, the webcam was moving around almost all 
ŶĞā�ŶĢĿā�Öłù�ÖùıŽŭŶāù�Ŷŋ�ƒĞāũā�ŶĞā�ťāŋťķā�̛̐ťÖŶĢāłŶŭ̜̐�ƒāũā�ŋł�ŶĞā�ŭóũāāł̍�

Analysis
No one noticed that the webcam moved 
and seemed very surprised when the 
setup was revealed. However, a few 
mentioned that it looked like the other 
person (Stefan or Lea) moved to the side 
ƒĞāł� ĢŶ� ƒÖŭ� ÖóŶŽÖķķƘ� ıŽŭŶ� ŶĞā� ƒāðóÖĿ̍�
None assessed this small movement to 
be disrupting. This indicated, that the 
patients might not even notice, that the 
ÖùıŽŭŶĿāłŶŭ� ŋĕ� ŶĞā� ƒāðóÖĿ̇� ƒĞĢóĞ� Ģŭ�
very positive since this is important for 
the therapists. However, they all said, 
that they have felt eye contact through-

out the conversation. For some of them, 
this felt a bit weird, mostly due to the 
fact, that it was uncommon while hav-
ing virtual conversations, while others 
deemed it great (including Patient #1).

Besides, this shows, that the current 
speed of the webcam (1,2 cm per second) 
ĿĢėĞŶ�ðā�ƩŶŶĢłė�Öŭ�ƒāķķ̇�ŭĢłóā�ĢŶ�ƒÖŭ�āÖŭƘ�
to keep up with the “patients” move-
ments, and it was not fast enough to be 
noticed.

Final conclusion 
In conclusion of this 2-in-1 experiment, we found that people are only mov-
ing very little and not very often, when having online conversations (around 
an area of 5 cm of radius at maximum, however depends on screen size). 
Thus, it was not a problem at all to follow the person on the screen with the 
webcam, with a prototype moving 1,2 cm in 1 second. Furthermore, none of 
the test persons noticed, that the webcam was moving around, however, they 
had a great feeling of eye contact throughout the conversation.

Next step
�ŽĢķù�ŭŋĿā�ùĢƦāũāłŶ�ĢłŶāũÖóŶĢŋł�ĿāŶĞŋùŭ�ĕŋũ�ŶĞĢŭ�ťũŋŶŋŶƘťā̇�Öłù�ķāŶ�ŶĞāũÖ-
pists test it.

The patient does not move 
much, approximately only 
in a radius of 5 cm.

�� ŭťāāù� ŋĕ�ĿŋƑĢłė� ː̇ˑ� óĿ̓ŭ�
is not noticeable for the pa-
tient. 

"It just looks like you 
move your chair a bit 
because the background 
is not moving"
- Testperson

Did you notice, that I 
have been looking you 
into the eyes? 

"Yes, actually. It is very 
nice"
- Patient #1

Have you noticed, 
that the webcam was 
moving around all the 
time? 
 
"Not at all!"
- Testperson
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CAMERA MOVEMENT
The purpose is to inves-
tigate how the product 
should be operated. This 
Ģŭ�ùŋłā�ðƘ�ŶĞũāā�ùĢƦāũāłŶ�
ŭŋķŽŶĢŋłŭ� ĕŋũ� Öł��ũùŽĢłŋ�
model, allowing the user 
to test and feel the dif-
ference between the in-
teraction principles.

Analysis
The buttons were ruled out quite quick-
ly, as they took more energy to use than 
the two other models. Both the trackpad 
Öłù� ŶĞā� ıŋƘŭŶĢóĴ� ũāóāĢƑāù�ŨŽĢŶā�ťŋŭĢŶĢƑā�
feedback. However, two of the test per-
ŭŋłŭ�ĞÖù�Ö�ùŋŽðŶ�ÖðŋŽŶ�ŶĞā�ıŋƘŭŶĢóĴ�ðā-
fore using it, because it had associations 
to a gaming interaction. However, they 
ĕÖŭŶķƘ�óĞÖłėāù�ŶĞāĢũ�ĿĢłùŭ̍�¦Ğā�ıŋƘŭŶĢóĴ�
ĞÖƑā�ŭŋĿā�ðāłāƩŶŭ̇�Öŭ� ĢŶ�ùŋāŭ�łŋŶ� ķŋŋĴ�
like something you would otherwise use 
to control your computer, whereas the 
trackpad might be mistaken for a com-
puter trackpad, moving the mouse. Fur-
thermore, it was positive, that the mod-
els were not right-left oriented, so the 
Žŭāũ�ƒÖŭ�Öðķā�Ŷŋ�ā̍ė̍�Žŭā�ŶĞā�ıŋƘŭŶĢóĴ�ƒĢŶĞ�
one hand and the mouse with the other.

�āƪāóŶĢŋł
The model used on the screen, had a 
ŭķĢėĞŶķƘ� ùĢƦāũāłŶ� ƒŋũĴĢłė� ťũĢłóĢťķā̇�
ƒĞĢóĞ� óÖł� ĞÖƑā� Öł� āƦāóŶ� ŋł� ŶĞā� óŋĿ-

ťũāĞāłŭĢŋł̍�mŋũāŋƑāũ̇� ŶĞā� ıŋƘŭŶĢóĴ�ƒÖŭ�
Ö�̨łÖĴāù̪�óŋĿťŋłāłŶ̇�ƒĞāũāÖŶ�ŶĞā�ðŽŶ-
tons were covered with cardboard. This 
might be an explaination for the gam-
Ģłė̟āŨŽĢťĿāłŶ� ÖŭŭŋóĢÖŶĢŋł� ŋĕ� ŶĞā� ıŋƘ-
stick. 
Due to the lack of wires, all interaction 
ťÖũŶŭ� Öũā� óķŋŭā� Ŷŋ� ŶĞā� �ũùŽĢłŋ� Ŀŋùāķ̇�
making the user need to reach a little.

Conclusion
RŶ�Ģŭ�ùāóĢùāù�Ŷŋ�ƒŋũĴ�ŋł�ŶĞā�ıŋƘŭŶĢóĴ�Ģł-
teraction. This has a smooth operation, 
which is easy to understand. It is not 
mistaken for something else, like the 
trackpad can be. However, the shape of 
ĢŶ� łāāùŭ� ũāƩłāĿāłŶ̇� Ģł� ðŋŶĞ� ŭĢơā� Öłù�
understanding. This is both to help the 
controlling, but also to loose the associ-
ation of gaming equipment.

Trackpad
“I know how to use it”

“It seems like a good solu-
tion”

Buttons
“Here I need to change 
hand position a lot”
“I have to look down to 
Ʃłù�ŶĞā�ũĢėĞŶ�ðŽŶŶŋł̧

Joystick
“The joystick is very 
smooth”
“It kind of reminds me of 
gaming equipment”

Setup

'ĢƦāũāłŶ�
controlls

Camera 
movement

44. �ĞŋŶŋŭ�ŋĕ�ťũŋŶŋŶƘťāŭ

The interaction should rely 
ŋł�ŶĞā�ıŋƘŭŶĢóĴ�ťũĢłóĢťķā̍

See interaction-sketches in appendix 9
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JOYSTICK ERGONOMICS
During the feedback on the aesthetics (pp. 61), several therapists expressed their 
ùāŭĢũā� ĕŋũ� Ö� ıŋƘŭŶĢóĴ�ƒĢŶĞ�ėŋŋù�āũėŋłŋĿĢóŭ̍�¦Ğāũāĕŋũā̇�ùĢƦāũāłŶ� ıŋƘŭŶĢóĴ�ùāŭĢėłŭ�
Öũā�ŶāŭŶāù̇�Ŷŋ�ùāŶāũĿĢłā�ŶĞā�ðāŭŶ�ťŋŭŭĢðķā�āũėŋłŋĿĢóŭ̍�¦Ğā�ŶāŭŶ�Ģŭ�ĿÖùā�ŋł�ùĢƦāũāłŶ�
students to get the test done fast.

mŋũāŋƑāũ̇�Öł�ŋóóŽťÖŶĢŋłÖķ�ŶĞāũÖťĢŭŶ̇�¦ÖłıÖ̇�ƒÖŭ�óŋłŭŽķŶāù�Ŷŋ�ėāŶ�ĢłŭĢėĞŶŭ�
on which positions of the hand and wrist are ideal for working with a con-
Ŷũŋķķāũ̓ıŋƘŭŶĢóĴ�ÖŶ�Ö�ùāŭĴ̍�DŋķķŋƒĢłė�Ģŭ�Öł�ĢķķŽŭŶũÖŶĢŋł�ĿÖùā�Ģł�óŋķķÖðŋũÖŶĢŋł�
with her to show the optimal position:

"The angle of the wrist must match the position of the underarm laying on the 
ùāŭĴ̇�Öłù�ŶĞāł�ŶĞā�ıŋƘŭŶĢóĴ�ĿŽŭŶ�ðā�ťķÖóāù�ıŽŭŶ�ŽłùāũłāÖŶĞ�ŶĞā�Ʃłėāũŭ̇�ƒĢŶĞŋŽŶ�
increasing the angle of the wrist. This will prevent tendonitis and carpal tunnel 
syndrome" ̟�¦ÖłıÖ̇�ŋóóŽťÖŶĢŋłÖķ�ŶĞāũÖťĢŭŶ

3-4 cm łùāũÖĿ�ķÖƘĢłė�ŋł�ùāŭĴ

“I like this one the 
most. It is pretty nice 
that I can rest my 
hand on it.”

Mock up no. 1

�ķķ�ĿŋóĴ̟Žťŭ�ƒāũā�Ğāķù�ŭŶĢķķ�ŶĞũŋŽėĞŋŽŶ�ŶĞā�ŶāŭŶ�Ŷŋ�ŭĢĿŽķÖŶā�ŶĞā�ƒāĢėĞŶ�ŋĕ�ŶĞā�ũāÖķ�
product, which should be heavy enough to not move on the table, while in use.

¦Ğā�ƩũŭŶ�ŶĞũāā�ĿŋóĴ̟Žťŭ�ŶāŭŶāù̆

“This one is not nice. 
It is way too tall.”

Mock up no. 2

45. 1ũėŋłŋĿĢó�ťŋŭĢŶĢŋł�ŋĕ�ĞÖłù

46. �ĞŋŶŋŭ�ŋĕ�ĿŋóĴ̟Žť�łŋ̍ː

47. �ĞŋŶŋŭ�ŋĕ�ĿŋóĴ̟Žť�łŋ̍ˑ
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Analysis
DũŋĿ�ŶĞā�ŶāŭŶ̇�ĢŶ�ƒÖŭ�āƑĢùāłŶ�ŶĞÖŶ�̀ ŋƘŭŶĢóĴ�
˒�̛ŶĞā�ũŋŽłù�ŋłā̜�ĕāķŶ�łĢóā�Ģĕ�ĢŶ�ƩŶŶāù�ĢłŶŋ�
the hand. However, very uncomfortable 
Ģĕ�ŶĞā�ŭĢơā�ùŋāŭ�łŋŶ�ƩŶ̍
Every test person agreed that solution 
2 was uncomfortable, partly due to the 
Öłėķā�ŋĕ�ŋłā̪ŭ�ĞÖłù�ƒĞāł�ŋťāũÖŶĢłė̍��ŭ�
it is elevated from the table, people bent 
ŶĞāĢũ� Ʃłėāũŭ� Ŀŋũā� Ŷŋ� ŋťāũÖŶā� ŶĞā� ıŋƘ-
ŭŶĢóĴ̍�`ŋƘŭŶĢóĴ�łŋ̍�ː�ėŋŶ�ŶĞā�ĿŋŭŶ�ťŋŭĢŶĢƑā�
ĕāāùðÖóĴ̇� łŋ� ĿÖŶŶāũ� ŶĞā� ŭĢơā� ŋĕ� ŋłā̪ŭ�
ĞÖłù̍��ŋŶĞ�ŶĞā�ÖðĢķĢŶƘ�Ŷŋ�ũāŭŶ�ŋłā̪ŭ�ĞÖłù�

and the angle of the rest were great. Fur-
thermore, it has a clear direction, which 
minimizes the misuse of the product.

�āƪāóŶĢŋł
This model (mock-up no.1) is rather big 
Öłù�ùŋāŭ�łŋŶ�ĿÖŶóĞ�ŶĞā�̨ÖłŋłƘĿĢŶƘ̪�ŋĕ�
ŶĞā�ŶĞāũÖťĢŭŶŭ̪�ƒŋũĴĢłė�ŭāŶŽť�̛ŭāā�ťĞŋ-
tos in appendix 10). It takes up a lot of 
space and looks somewhat cumbersome. 
Hence, more models were made to test 
out a similar system of an inclined in-
teraction, in a smaller form factor. 

“Why isn’t it for my thumb? 
I think if the ball was big-
ėāũ̇�Öłù�ƒŋŽķù�ƩŶ�ðƘ�ťÖķĿ̇�
it would seem nicer.”

Mock up no. 3

Mock up no. 4Mock up no. 1
(from previous test)

Mock up no. 5

“I think joystick 1 is still slightly more ergonomic than number 2, but I would much 
rather have number 2, as it seems a lot less bulky.”

“I think Joystick 1 is pretty comfortable. 2 is good too, but 3 I feel like it should be just 
ŭķĢėĞŶķƘ�ķŋłėāũ̇�ŭŋ�ŶĞÖŶ�R�óÖł�ťŽŶ�ĿƘ�Ʃłėāũŭ�ÖũŋŽłù�ĢŶ̍ I like that I can grab around the 
other two.”

“Joystick 3 is not really good. Whether it is number 1 or 2 is probably not that import-
ant.”

Next three mock-ups tested:

48. �ĞŋŶŋŭ�ŋĕ�ĿŋóĴ̟Žť�łŋ̍˒

49. �ĞŋŶŋŭ�ŋĕ�ĿŋóĴ̟Žť�łŋ̍ː̇�˓ �Öłù�̝

̦¦ĞĢŭ� ŋłā� ƩŶŭ� łĢóā� Ģł� ĿƘ�
hand. I like it!”

Analysis
pŋłā� ŋĕ� ŶĞā� ŶāŭŶ� ťāũŭŋłŭ� ķĢĴāù� ıŋƘŭŶĢóĴ�
no. 3, due to its small size and lack of 
support of the palm. Mock-up no. 1 and 2 
are very similar, however, the test per-

sons pointed out that no. 1 feels slightly 
better. Nevertheless, no. 2 was the one 
which they would like the most (aes-
thetically speaking) to have to lay on 
their desks since it looks the least bulky.
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JOYSTICK WEIGHT
The purpose of this test was to inves-
ŶĢėÖŶā� ŶĞā�ƒāĢėĞŶ�ŋĕ� ŶĞā� ıŋƘŭŶĢóĴ̇� Ģł�ũā-
gards to how the unit is perceived and 
how it feels in use. Clay is used to adding 
ƒāĢėĞŶ�Ŷŋ�Ö�˒'�ťũĢłŶāù�ıŋƘŭŶĢóĴ�Öłù�ėķŽā�
is used to simulate a non-slip under-
side (see appendix 11). The test is made 
ƒĢŶĞ�ƩƑā�ũÖłùŋĿķƘ�óĞŋŭāł�ťāŋťķā̍�¦ĞāƘ�
ėŋŶ� Ŷŋ� Žŭā� ŶĞā� ıŋƘŭŶĢóĴ� ƒĢŶĞŋŽŶ� Öùùāù�
weight (= 57 g), with a weigh of 116g (at 
the low-end), 142g (at the top-end) and 
190g evenly distributed.
 
Analysis
zƑāũÖķķ� ťāŋťķā� ķĢĴāù� ƒĞāł� ŶĞā� ıŋƘŭŶĢóĴ�
weighed 190g.

 "It has a great weight. If it was a product I 
took down from a shelf in a store, I would 
think it was good quality, because it has 
some weight"
However, it shows to be mostly rele-
vant to have weight in the top-end of 
ŶĞā� ıŋƘŭŶĢóĴ� Ŷŋ� ťũāƑāłŶ� ĢŶ� ĕũŋĿ� ŶĢťťĢłė�
over if one places weight on the side 
ŋĕ� ŶĞā� ŽłĢŶ̍� ¦Ğā� ķŋƒ̟āłù� ŋĕ� ŶĞā� ıŋƘ-
stick is held down by the wrist, and 
hence the weight here is less relevant. 
 
Conclusion
¦Ğā�ıŋƘŭŶĢóĴ�ĿŽŭŶ�ƒāĢėĞ�ː˘ˏė̇�ťũĢĿÖũĢķƘ�
adding the weight to the top-end.

Moreover, it was observed, that peo-
ťķā�ĿÖłāŽƑāũāù� ŶĞā� ıŋƘŭŶĢóĴ� ùĢƦāũāłŶ-
ly: some using only the thumb or index 
Ʃłėāũ̇� � ƒĞāũā� ŋŶĞāũŭ� Žŭāù� ðŋŶĞ� ÖŶ� ŶĞā�
same time. Ergonomics is a parameter, 
which the therapists have pointed out 
as important to them without even be-
ing asked for other than the aesthetics of 
the product. This reveals that they place 
great value on ergonomics and that this 
somewhat overrules the aesthetics.
Nāłóā̇�ŶĞā�ƩłÖķ�ùāóĢŭĢŋł�ŋł�ƒĞāŶĞāũ�ŶĞā�
ðÖŭā�ŋĕ�ŶĞā�ıŋƘŭŶĢóĴ�ŭĞŋŽķù�ðā�ķĢĕŶāù�ĕũŋĿ�
the ground, is based on feedback from 
the occupational therapist;
 “No. 4 is the most ergonomic. The wrist 
will be at an improper angle if the hand 
must be elevated like mock-up no. 1. How-
āƑāũ̇�ŶĞā�Ʃłėāũŭ�ĿĢėĞŶ�ŭāāĴ�ŶĞā�óŽũƑāù�āłù�
of no. 1, which looks good for relieving 
ŶĞā�Ʃłėāũ� ıŋĢłŶŭ̧̍� ̟�¦ÖłıÖ̇� ŋóóŽťÖŶĢŋłÖķ�
therapist

�āƪāóŶĢŋł
The test was carried out by sending 
photos to the occupational therapist 

Öłù�ŶāŭŶĢłė�ŋł�ùĢƦāũāłŶ�ŭŶŽùāłŶŭ̍�¦Ğāŭā�
were not primary users, however, as it 
has been a phenomenological test of the 
ergonomics, the real user group should 
be less important than getting varied 
ĕāāùðÖóĴ̍�RùāÖķķƘ̇�ŶĞā�ƩłÖķ�ŶāŭŶĢłė�ƒŋŽķù�
have been carried out on primary users, 
to ensure a maintained understanding 
of the interaction.

Conclusion
The test persons liked a big surface to 
place their hand on while maneuvering 
ŶĞā�ıŋƘŭŶĢóĴ̍�mŋũāŋƑāũ̇�ŶĞā�ıŋƘŭŶĢóĴ�ĿŽŭŶ�
not be placed higher than 4 cm above the 
top of the desk. The starting point from 
the aesthetic detailing must be mock-up 
no. 4 with a curved edge like no. 1.

Next step
Explore the aesthetics of the mock-up 
no. 1 based on the style boards pp. 60. 
¦ÖĴā�ĢłŶŋ�ÖóóŋŽłŶ̇�ŶĞÖŶ�ŶĞā�ıŋƘŭŶĢóĴ�ĿŽŭŶ�
remain ambidextrous and be possible to 
maneuver using only the thumb or index 
Ʃłėāũ̇�ŋũ�ðŋŶĞ̍

`ŋƘŭŶĢóĴ�ŭĞŋŽķù�ĞÖƑā�Ö�ƒāĢėĞŶ�ŋĕ�ː˘ˏ�ėũÖĿŭ

`ŋƘŭŶĢóĴ�ŭĞŋŽķù�ðā�ĢłóķĢłāù̇�Öłù�ĞÖƑā�Ö�óŽũƑāù�āłù�ÖŶ�āłù�Ŷŋť̟āłù
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JOYSTICK AESTHETICS
With mock-up no. 4 and the style boards (see pp. 60) as a starting point, several 
ŭĴāŶóĞāŭ�ƒāũā�ĿÖùā�Ŷŋ�āƗťķŋũā�ŶĞā�ÖāŭŶĞāŶĢóŭ�ŋĕ�ŶĞā�ıŋƘŭŶĢóĴ̍

The soft, round 
shapes aligned very 
well with the feedback 
from the occupational 
therapist and the style 
board, hence a fast 
mock-up was creat-
ed to investigate the 
ŭĢơā� ŋĕ� Ö� óĢũóŽķÖũ� ıŋƘ-
stick-base in 1:1.

Compared to a male hand and a regu-
lar-sized laptop, the circular mock-up 
ŭāāĿŭ� ŽłłāóāŭŭÖũĢķƘ� ķÖũėā̍� ¦Ğā� ƩłÖķ�
ŭĞÖťā�ŋĕ�ŶĞā�ıŋƘŭŶĢóĴ�ƒĢķķ�ŶĞāũāĕŋũā�ĞÖƑā�
straight sides and a curved edge at the 
end.

Moreover, the inclined surface of the 
ðÖŭā� ŭŽťťŋũŶŭ� ŶĞā� ùĢƦāũāłŶ� ĞÖłù� ťŋŭĢ-
tions observed.  Besides that, it will get a 
shadow groove like the arms of the other 
part of the product, which both has an 
aesthetic and a practical purpose.

̐R�ŶĞĢłĴ�ĢŶ�ƒĢķķ�ŭāāĿ�ùā̟ŭŶũāŭŭĢłė̇�ŶĞÖŶ�ŶĞā�Ʃłėāũŭ�óÖł�ƒũÖť�ÖũŋŽłù�Ö�łĢóā�Öłù�óŽũƑāù�
edge - don't underestimate that"

̟�¦ÖłıÖ̇�ŋóóŽťÖŶĢŋłÖķ�ŶĞāũÖťĢŭŶ

50. �ĴāŶóĞāŭ

51. �ĞŋŶŋŭ�ŋĕ�óĢũóŽķÖũ�ĿŋóĴ̟Žť

52. �āùāũĢłėŭ�ŋĕ�ıŋƘŭŶĢóĴ
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ON/OFF BUTTON
¦Ğā�ťũŋùŽóŶ�łāāùŭ�Öł�ŋł̓ŋƦ�ðŽŶŶŋł̍�¦ĞĢŭ�óŋŽķù�āĢŶĞāũ�ðā�ťķÖóāù�ŋł�ŶĞā�ıŋƘŭŶĢóĴ�ŋũ�
the mounted base on top of the screen. Since the base must stay aligned with the 
computer screen, and the screen itself might not be very stable if you push on the 
Ŷŋť̇�ŶĞā�ðŽŶŶŋł�ĿŽŭŶ�ðā�ŋł�ŶĞā�ıŋƘŭŶĢóĴ̍

mŋũāŋƑāũ̇� ŶĞā� ıŋƘŭŶĢóĴ� Ģŭ� ŶĞā�ŋłķƘ�ťÖũŶ�ĿāÖłŶ� Ŷŋ�ðā� ŶŋŽóĞāù�ÖĕŶāũ� ŶĞā�ťũŋùŽóŶ� Ģŭ�
ĿŋŽłŶāù�ŋł�ŶĞā�ŭóũāāł̍�Nāłóā̇�ĢŶ�Ģŭ�łÖŶŽũÖķ�Ŷŋ�ťķÖóā�ŶĞā�ŋł̓ŋƦ�ðŽŶŶŋł�ŋł�ŶĞā�ıŋƘ-
ŭŶĢóĴ�Öŭ�ƒāķķ̍�¦ŋ�Ʃłù�ŶĞā�ŋťŶĢĿÖķ�ťŋŭĢŶĢŋł�Ö�ŶāŭŶ�Ģŭ�ĿÖùā̇�ŽŭĢłė�ĿÖŭĴĢłė�ŶÖťā�ƒĢŶĞ�
Ö�ðŽŶŶŋł�ùũÖƒł�ŋł�ĢŶ̍�¦Ğā�ĕŋķķŋƒĢłė�ŶĞũāā�ťŋŭĢŶĢŋłŭ�Öũā�ĢłƑāŭŶĢėÖŶāù�ƒĢŶĞ�ùĢƦāũāłŶ�
hand positions (see appendix 12). The test is made by three test persons not con-
ŶÖĢłĢłė�ŶĞāũÖťĢŭŶŭ̇�ĞŋƒāƑāũ̇�ŭĢłóā�ĢŶ�Ģŭ�Ö�ťĞāłŋĿāłŋķŋėĢóÖķ�ŶāŭŶ̇�ŶĞā�ŭťāóĢƩó�Žŭāũ�Ģŭ�
less important.

53. ÁāũŭĢŋł� ː̆� �ŽŶŶŋł�
ÖŶ�ŶĞā�ðŋŶŶŋĿ

54. ÁāũŭĢŋł� ˑ̆� �ŽŶŶŋł�
ðāķŋƒ�ıŋƘŭŶĢóĴ

55. ÁāũŭĢŋł� ˒̆� �ŽŶŶŋł�
ÖðŋƑā�ıŋƘŭŶĢóĴ

56. ÁāũŭĢŋł� ˓̆� �ŽŶŶŋł�
ŋł�óŽũƑāù�ŭŽũĕÖóā

Analysis
Version no. 1 has a clear disadvantage, 
due to the ambidextrous design of the 
button. By placing the button on the left 
ŭĢùā̇� ĢŶ� ĕāāķŭ� ŽłłÖŶŽũÖķ� Ŷŋ� Žŭā� ŶĞā� ıŋƘ-
stick with the left hand and hence place 
the hand on top of the button. The same 
goes for version no. 2, even though it is 
not ambidextrous. By having the button 
ðāķŋƒ�ŶĞā�ıŋƘŭŶĢóĴ̇�ĢŶ�ĕāāķŭ�ƒũŋłė�Ŷŋ�óŋƑ-
er the button with your palm. Further-
more, it is a concern whether this po-
sition will make people lift their palms 
and not rest the wrist on the base of the 
ıŋƘŭŶĢóĴ�Öŭ�āũėŋłŋĿĢóÖķķƘ�ĢłŶāłùāù̍�
 
On version no. 4 the button is out of 
sight, which in itself can cause trouble 
ƩłùĢłė� ĢŶ̍��āŭĢùāŭ̇� ŶĞĢŭ�óÖł� ķāÖù�Ŷŋ�Žł-

intended pushing of the button if hold-
ing around the curved top, which must 
not happen. Hence, the most optimal 
ťŋŭĢŶĢŋł�ŋĕ�ŶĞā�ðŽŶŶŋł�Ģŭ�ÖðŋƑā�ŶĞā�ıŋƘ-
stick, like on version no. 3. Thereby, it is 
easy to see, and the symmetrical posi-
tion maintains the no-left-right orien-
tation. Here the chance of unintended 
pushing the button seemed very small. 
 
Conclusion
¦Ğā�ŋł̓ŋƦ�ðŽŶŶŋł�ƒĢķķ� ðā�ťķÖóāù� Ģł� ŶĞā�
óāłŶāũķĢłā�ŋĕ�ŶĞā�ıŋƘŭŶĢóĴ�ðÖŭā̇�ÖðŋƑā�ŶĞā�
ıŋƘŭŶĢóĴ̍

zł̓zƦ� ðŽŶŶŋł� ŭĞŋŽķù� ðā� ťķÖóāù�
ÖðŋƑā�ıŋƘŭŶĢóĴ�Ģł�ŶĞā�óāłŶāũ
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WORK PLACE 
ERGONOMICS
�ŭ�ŶĞā�ťũŋùŽóŶ�Ģŭ�Žŭāù�Ģł�Ö�ƒŋũĴ�āłƑĢũŋłĿāłŶ̇�ĢŶ�Ģŭ�ũāķāƑÖłŶ�Ŷŋ�ķŋŋĴ�ÖŶ�ŶĞā�'ÖłĢŭĞ�
Ministry of Employments guidelines towards workspace. Hence the goal is to de-
ŶāũĿĢłā�ťķÖóāĿāłŶ�ŋĕ�ıŋƘŭŶĢóĴ̇�Öłù�ĿÖƗĢĿŽĿ�ŭĢơā̍�

Their report of work environment, states the working distance for a sitting em-
ployer. Sitting down, the normal working area, is withon 29 cm of the employee 
̛�āŭĴîĕŶĢėāķŭāŭĿĢłĢŶāũĢāŶ̇�ˑˏˏ˗̜̍���ùũÖƒĢłė�ŋĕ�ŶĞā�ŋťŶĢĿÖķ�ƒŋũĴĢłė�ÖũāÖ̇�Ģł-
óķŽùĢłė�Ö�ĕŽķķ�ŭĢơā�ĴāƘðŋÖũù�ƒĢŶĞ�łŽĿťÖù�ĿŋŽŭā�Öłù�ŋŽũ�ıŋƘŭŶĢóĴ�Ģŭ�ŭĞŋƒł�ŋł�
the illustration below. 

From the ilustration, it is seen that key-
board and mouse already take up a lot of 
space in the normal working area. How-
āƑāũ� ĿÖĴĢłė� Ö� ŭŋķŽŶĢŋł� ƩŶŶĢłė� ŶĞā� ķāĕŶ�
ŭĢùā�ŋĕ�ŶĞā�ŭāŶŽť�ƒĢķķ�ðā�ťŋŭŭĢðķā̍�ŭĢłė�
left hand to maneuver will also make it 
possible to controll mouse or keyboard 
ƒĢŶĞ� ũĢėĞŶ� ĞÖłù� ƒĞĢķā� ÖùıŽŭŶĢłė� ŶĞā�
camera placement. 

Conclusion
RŶ�Ģŭ�ŭāāł�ŶĞÖŶ�ŶĞā�ıŋƘŭŶĢóĴ�óÖł�ƩŶ�ĢłŭĢùā�
the normal working area, if the user puts 
it on the opposite side of the computer 
mouse. 

57. 'ÖłĢŭĞ�mĢłĢŭŶũƘ�ŋĕ�1ĿťķŋƘĿāłŶ�ėŽĢùāķĢłāŭ�ĕŋũ�ťũŋťāũ�ƒŋũĴĢłė�ÖũāÖ�ŭĢŶŶĢłė�ùŋƒł̍�bāƘðŋÖũù�Öłù�ĿŋŽŭā�Ģŭ�Öùùāù�ŶĞā�
ĢķķŽŭŶũÖŶĢŋł̍��

Normal working area

Maximum working area

60°

48 cm

17cm

29cm

41cm

60 cm
117 cm

It is possible to have a 
controller within the rec-
ommended working area.

zŽũ�ıŋƘŭŶĢóĴ
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CAMERA PLACEMENT
While testing previous prototypes, it has been observed that the psychiatrist, Mar-
lene B. tends to place the webcam lower than needed (see illustration below). Hence, 
the webcam becomes interrupting, and it is unnecessary to locate it this low to cre-
ate eye contact (see pp. 53 & 56).

Consequently, we made a simple setup to test whether this was a coincidence or a 
general problem. The mock-up was tested individually by a group of students at 
!�1�¦1�ƒĞŋ�ĞÖù�łŋŶ�ĞāÖũù�ŋĕ�ŶĞā�ťũŋıāóŶ̍

Analysis
złā�ŋĕ� ŶĞā�ƩƑā�ťāŋťķā�ťķÖóāù� ŶĞā�ƒāð-
cam correctly. However, she said that 
she thinks the eye contact would be bet-
ter, if she placed it between the eyes, but 
thought it was annoying that the eyes 
were covered. One placed the webcam on 
the top of the screen because she did not 
ŶĞĢłĴ� ŶĞā� ̨łŋũĿÖķ̪� ƒāðóÖĿ� ťķÖóāĿāłŶ�
was a problem regarding eye contact. 
The rest of the group placed the webcam 
right between the eyes.

Conclusion
The test showed, that people tend to 
place the webcam lower than needed. 
 
Next step
To make the therapists place the web-
cam on the most appropriate spot, we 
need to develop a feedforward feature.

Observed (non ideal)
placement

Ideal placement

Need indication of how to 
place the camera correctly.

58. �ĞŋŶŋŭ�ŋĕ�ĿŋóĴ̟Žť�łŋ̍ː

59. ˒̓˔�ťķÖóāù�ŶĞā�ƒāðóÖĿ�ĢłÖť-
ťũŋťũĢÖŶāķƘ�ðāŶƒāāł�ŶĞā�āƘāŭ

60. ː̓˔�ťķÖóāù�ŶĞā�ƒāðóÖĿ�óŋũũāóŶ 61. ː̓˔�ťķÖóāù� ŶĞā�ƒāðóÖĿ� ĢłÖť-
ťũŋťũĢÖŶāķƘ̇�ŋł�ŶĞā�Ŷŋť�ŋĕ�ŶĞā�ŭóũāāł̇�ðā-
óÖŽŭā�ŭĞā�ùĢù�łŋŶ�ŭāā�Ö�ťũŋðķāĿ�ƒĢŶĞ�ŶĞā�
óŽũũāłŶ�ťķÖóāĿāłŶ
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FEEDFORWARD CAMERA PLACEMENT
¦ŋ�ĢłƑāŭŶĢėÖŶā�ùĢƦāũāłŶ�ĿāŶĞŋùŭ�Ŷŋ�ėĢƑā�Ö�ĕāāùĕŋũƒÖũù�ÖðŋŽŶ�ŶĞā�ťķÖóāĿāłŶ�ŋĕ�ŶĞā�
óÖĿāũÖ�ƒĞāł�ĞÖƑĢłė�Ö�ƑĢùāŋ�óŋłƑāũŭÖŶĢŋł̇�ùĢƦāũāłŶ�Öùù̟ŋłŭ�ƒāũā�ĿÖùā�Öłù�ŶāŭŶāù̍
(See all mock-ups and sketches in appendix 13). These were tested by the therapist 
Marlene. 

Analysis
From the test, the most positive feed-
back was concerning the acrylic plate 
and the half-circle wire. The acrylic was 
pleasant as it was easy to look through, 
but still a little more visual than the 
wire. The half-circle of the wire gave 
a concrete idea of where to place it on 
the face. However, this does not take 
into account the size of the head, which 
óÖł� ðā� ùĢƦāũāłŶ� ùāťāłùĢłė� ŋł� Ğŋƒ� ĕÖũ�
away from the screen the patient sits.  
The current version of the acrylic had 
some downsides, as the test person 
placed the eyes in the middle of the 
ÖóũƘķĢó̍� �ŭ� ŶĞā� óÖĿāũÖ�ƒÖŭ� Ģł� ŶĞā�ĿĢù-
dle of the acrylic this placed the cam-
era in the middle of the face. Hence 
moving the acrylic to only be under the 
camera could give a better indication 
of how to place the camera. Moreover, 
when the product is folded, the acryl-
ic plate will disturb the user (see ill 61).  

When this product has earned enough 
money, the desire is to make a prod-
uct, that moves automatically, hence 
the feedforward becomes obsolete (see 
chapter 7 Future products page 92). 
Thus, this becomes a question of wheth-

er the feedforward is more important 
than having an distraction free screen 
when the product is not in use. This was 
discussed with the therapist Marlene, 
who agreed, that this might be solved 
more wisely with e.g. a detailed manual. 
 
Conclusion
Creating feedforward in the shape of 
something hanging from the arm is not 
a great solution. Moreover, it is a desire 
to make an automatic product with time, 
hence the users will be informed about 
correct use through manuals, etc..

Next step
Find a solution to explain the correct 
placement

"I think it’s a little too 
small"
- Marlene, psychiatrist 

“Ahh okay! Then just 
align with the top of the 
head"
- Marlene, psychiatrist 

"It’s easy to see, it does 
not disturb."
- Marlene, psychiatrist 

"It think it would be easi-
er to align if the plate was 
a little further down"
- Marlene, psychiatrist 

62. NÖķĕ̟óĢũóķā 63. NÖķĕ̟ŭŨŽÖũā 64. �óũƘķķĢó�ťķÖŶā

65. �āłùāũĢłė̆��ũŋùŽóŶ�ĕŋķùāù�ƒĢŶĞ�ÖóũƘķķĢó�ťķÖŶā�



53

In order to make a solution for the placement, it has been assessed that the magni-
ŶŽùā�ŋĕ�ŶĞā�ťũŋðķāĿ̇�ùŋāŭ�łŋŶ�ıŽŭŶĢĕƘ�ĿÖĴĢłė�Öł�āƗťāłŭĢƑā�ŭŋķŽŶĢŋł�ƒĢŶĞ�Ö�ŭāķĕ̟ũŋ-
tating piece or similar. This is based on the wish to make an automatically moving 
future version (See page 94), as well as the fact that once it is learned where to place 
the camera, it is likely that a solution taking up space at the screen, will be more 
distracting than guiding. Hence it is decided to make a solution, that explains the 
placement, rather than a feedforward on the product. 

Due to the fact that the product is desired to sell to hospitals , we contacted Marlene 
to hear, how they usually receive new IT-products.

“We unpack it ourselves. If we get something like a computer, we can ask the IT-people 
for help, but usually we do it ourselves” ̟�mÖũķāłā̇�ťŭƘóĞĢÖŶũĢŭŶ�ÖŶ��Öķðŋũė�ĞŋŭťĢŶÖķ�

Nāłóā�ŶĞā�óĞŋŭāł�ŭŋķŽŶĢŋł�ĞÖŭ�ðāāł�Ŷŋ�ĿÖĴā�Ö�ƪƘāũ�ŶĞÖŶ�óŋĿāŭ�Ģł�ŶĞā�ťÖóĴÖėā̇�Öłù�
explains both where to place the product, and how to use it. 

¦ĞĢŭ�ƪƘāũ�ƒĢķķ�ŶĞāł�ŭāũƑā�Öŭ�Ö�ŨŽĢóĴ�ėŽĢùā�ĕŋũ�ŽŭĢłė�ŶĞā�ťũŋùŽóŶ̍
�ķŋłėŭĢùā�ŶĞā�ėŽĢùā�Ŷŋ�Žŭā̇�ŶĞā�ƪƘāũ�ƒĢķķ�Öķŭŋ�óŋłŶÖĢł�Ö�ėŽĢùā�ŋł�Ğŋƒ�Ŷŋ�ĿŋŽłŶ�ŶĞā�
ťũŋùŽóŶ̍�¦ĞĢŭ�ƒÖƘ�ŶĞā�ƪƘāũ�ƒĢķķ�ÖóŶ�Öŭ�Ö�óŋĿťķāŶā�ŨŽĢóĴ�ėŽĢùā�ŋł�Ğŋƒ�Ŷŋ�Žŭā� ŶĞā�
product. The mounting guide can be found in Product report page 14. 

CORRECT PLACEMENT

66. DķƘƑāũ̆�ťķÖóāĿāłŶ�Öłù�Žŭā
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SIZE OF WEBCAM
The purpose of this experiment is to investigate how big the camera on the screen 
can be without taking too much focus from the patient. Lea visited the therapist, 
Marlene L., who was willing to test the models by acting out (Bagger & Sperschnei-
der, 2003), while Stefan acted as a patient on video call. The sizes tested were: 
0,8*0,8 cm, 1,5*1,5 cm, 2,5*2,5 cm, 3,5*3,5 cm and 5*5 cm. (See interview in ap-
pendix 14)

While testing 2.5 x 2.5 cm camera: 
"I think it would work. [...] but the other ones are too big."
  - Marlene, Psychiatrist 

"As small as possible. That would be great." - Marlene, Psychiatrist 

Analysis
mÖũķāłā�ťķÖƘāù�ÖũŋŽłù�ƒĢŶĞ�ŶĞā�ùĢƦāũ-
ent sizes to evaluate them. By having 
ŶĞĢŭ� ̨ĕũāā� ĢłƑāŭŶĢėÖŶĢŋł̪�ŭĞā�āƑāłŶŽÖķķƘ̇�
by herself also tried to place the small-
est model on the nose of the “patient” 
to investigate other placements of the 
camera. However, this gave associations 
to a funny clown-nose, which is detri-
mental in the case of having a serious 
conversation with a patient.

¦Ğā�ŶāŭŶ�ťāũŭŋł�Ʃłùŭ�Ö�ŭĢơā�ŋĕ�ˑ ̇˔̂ˑ̇˔�óĿ�
to be okay. However it was highlighted 
ŶĞÖŶ� ŶĞā� ŭĿÖķķāũ� ƑāũŭĢŋłŭ�ƒÖŭ� ðāŶŶāũ̍� ��
bigger camera was however too disturb-
ing. 

Conclusion
The camera must be as small as possi-
ble, and the maximum allowable size of 
the camera is 2.5 x 2.5cm.

67. ˑ̍˔�Ɨ�ˑ̍˔�óĿ�ƒāðóÖĿ�ŋł�̦ťÖŶĢāłŶ̧ 68. �ķÖóĢłė�ˏ̍˗�Ɨ�ˏ̍˗�óĿ�ƒāðóÖĿ�ŋł�ŶĞā�łŋŭā�
� �ŋĕ�ŶĞā�̦ťÖŶĢāłŶ̧

The webcam must be as small as possible 
(preferably smaller than 2.5 x 2.5 cm).
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ROTATING THE WEBCAM
Due to the movement of the arms, the webcam must somehow be kept 
in a horizontal position, in order to make the image look right to the pa-
tient. This can be done in many ways, e.g.; by a servo motor rotating the 
webcam, a ball bearing and a small weight mounted on the webcam, or a 
software solution rotating the image on the screen, making it look cor-
rect. However, both a small servo motor and software are solutions that 
will increase the cost price and maintenance of the product greatly.  
 
Thus, a simple model was build to investigate whether a ball bearing could 
ùŋ�ŶĞā�ıŋð�ŋĕ�ŭŶÖðĢķĢơĢłė�ŶĞā�ƒāðóÖĿ̇�Ğāłóā�ŶĞā�ĢĿÖėā̇�ƒĞāł�ŶĞā�ÖũĿŭ�ĿŋƑā̍�

�ũĿ

Ball bearing

Masking tape Webcam

�ŭ�ŶĞā�ťĞŋŶŋŭ�ÖðŋƑā�ŭĞŋƒ̇�ŽŭĢłė�Ö�ðÖķķ�ðāÖũĢłė�ƒŋũĴŭ�ƒāķķ�ĕŋũ�ŭŶÖðĢķĢơĢłė�
the webcam. Furthermore, a video was recorded with the webcam to make 
sure, that the image was not shaking while moving the arm. The recording 
showed a video with a smooth moving image, consequently, a ball bearing 
will be used for stabilizing the webcam.

69. ¦āŭŶ�ŋĕ�ƒāðóÖĿ�ŋł�ðÖķķ�ðāÖũĢłė

��ðÖķķ�ðāÖũĢłė�ƒĢķķ�ðā�Žŭāù�ĕŋũ�ŭŶÖðĢķĢơĢłė�ŶĞā�ƒāðóÖĿ
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HOW DIRECTLY DO YOU HAVE 
TO LOOK INTO THE WEBCAM? 
The purpose of this test is to get an understanding of how far from the webcam a 
ťāũŭŋł�óÖł�ķŋŋĴ�ƒĞĢķā�ŶĞā�ŋťťŋŭĢŶā�ťāũŭŋł�ŭŶĢķķ�ĞÖŭ�Ö�ĕāāķĢłė�ŋĕ�āƘā̟óŋłŶÖóŶ̍���ŭóÖķā�
was made on checkered paper with a hole for the webcam, and this was taped to a 
computer. Then, one person was looking into the webcam and on each of the points 
at the scale, while the other took a screenshot for each centimeter. The test is done 
with the scale in a horizontal and vertical position. 
 
To evaluate the feeling of eye-contact, a survey with the screenshots in random 
order was answered by 10 people. People rated the eye-contact on a scale from 1 
(=bad/no eye-contact) to 5 (= good eye-contact). (See results and photos in appen-
dix 15)
 
The person on the screenshots is sitting at a approximately 40 cm distance from the 
face to the computer and seeks to position his head directly straightforward while 
looking to the side/down.

Hole for webcam

Scale (cm)

70. �ĞŋŶŋ�ŋĕ�ŶĞā�ŭāŶ�Žť�̛ƑāũŶĢóÖķ�ƑāũŭĢŋł̜
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Analysis
Both the vertical and horizontal exam-
ťķāŭ�ĞÖƑā�Ö�ùāƩłāù�ŭŶŋť̇�ƒĞāũā�āƘā�óŋł-
tact is no longer present. For the vertical 
āƗÖĿťķāŭ̇� ŶĞā� ðĢė� ùĢƦāũāłóā� ĞÖťťāłŭ�
between looking 1 and 2 cm below the 
ƒāðóÖĿ̇� ƒĞāũāÖŭ� ŶĞā� ĞŽėā� ùĢƦāũāłóā�
in the horizontal examples is between 
looking 2 and 3 cm to the right. 
 
�āƪāóŶĢŋł
�ĕŶāũ� ƩłĢŭĞĢłė� ŶĞā� ŭŽũƑāƘ̇� ŋłā� ŋĕ� ŶĞā�
respondents mentioned that her an-
ŭƒāũŭ�ĿĢėĞŶ� ĞÖƑā� ðāāł� ÖƦāóŶāù� ðƘ� ŶĞā�
ùĢƦāũāłŶ�Ŀŋŋùŭ̇�ŶĞā�ėŽƘ�ŋł�ŶĞā�ŭóũāāł-
shots expressed. E.g., she said that when 

he smiled, she felt a greater connec-
tion, which might have led to a stron-
ger feeling of eye-contact. This can be 
the explanation of why the response 
on the horizontal-examples, in gener-
al, are more positive, than the vertical 
examples. If remade, the person on the 
screenshots should have kept the same 
facial expression through all pictures. 
  
Conclusion
The tolerance for how close one has to 
look into the webcam is shown on the 
following illustration: 

2 cm

1 cm

Webcam

71. �ŨŽÖũā�ŭƘĿðŋķĢơĢłė�ŶĞā�ÖũāÖ�Ģł�ƒĞĢóĞ�ƘŋŽ�ĞÖƑā�Ŷŋ�ķŋŋĴ�Ŷŋ�ėĢƑā�ŶĞā�ŋŶĞāũ�ťāũŭŋł�Ö�ĕāāķĢłė�ŋĕ�āƘā̟óŋłŶÖóŶ̍

�ŭ�Ö�ðƘ̟ťũŋùŽóŶ�ŋĕ�ŶĞā�dāėŋ̓�ũùŽĢłŋ�ťũŋŶŋŶƘťā�ŶāŭŶ�̛ťť̍ 42), we found that 
the accepted distance between the patient's eyes (on the screen) and web-
óÖĿ�Ģŭ�ķÖũėāũ�ŶĞÖł�ŶĞĢŭ�ŶāŭŶ�ŭĞŋƒŭ̍��ťťÖũāłŶķƘ̇�ŶĞā�ùƘłÖĿĢóŭ�ŋĕ�Ö�ķĢƑā̇�ŋłķĢłā�
conversation requires less pricition to simulate eye-contact, compared to 
static pictures.
 
The prototype test showed, that a distance from eyes (on the screen) and 
webcam could be up to ~ 3-4 cm, while still giving the patient a feeling of 
having eye-contact.

FURTHER DISCOVERY

The webcam should be placed within 3-4 cm. from the patients eyes. 
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THE TERAPIST’S SETUP
During the current lockdown situation, all therapists work from home, us-
ing laptops with either the built-in webcam or an add-on webcam. How-
āƑāũ̇�ÖŶ�ŶĞāĢũ�ŋƧóāŭ̇�ŶĞāƘ�Žŭā�Ö�ĿŋłĢŶŋũ�Öłù�ķÖťŶŋť�ťķŽėėāù�ĢłŶŋ�Ö�ùŋóĴĢłė�
station, combined with an add-on webcam (see setup at page 14). Since the 
ŶĞāũÖťĢŭŶŭ�āƗťāóŶ�Ŷŋ�ėāŶ�ðÖóĴ�Ŷŋ�ŶĞāĢũ�ŋƧóāŭ�ĕŽķķ�ŶĢĿā�ÖėÖĢł�ŭŋŋł̇�ŶĞĢŭ�ťũŋù-
ŽóŶ�ĿŽŭŶ�ƩŶ�ŶĞā�ŋƧóā�ŭāŶŽť̍

¦ĞĢŭ�ĿāÖłŭ� ŶĞÖŶ� ŶĞā� ťũŋùŽóŶ�ĿŽŭŶ� ƩŶ� Ö� óŋĿťŽŶāũ�ĿŋłĢŶŋũ� ƒĢŶĞ� Ö� łŋł̟
óŽũƑāù� ŭóũāāł̍� �Ģłóā� ŶĞā� ŭāŶŽť� Ģŭ� ŭŶÖŶĢŋłÖũƘ� ÖŶ� ŶĞā� ŶĞāũÖťĢŭŶ� ŋƧóāŭ̇� ŶĞā�
product must be a semi-permanent solution, that does not interferer with 
the daily use of the monitor, when there are no meetings.

The sketch below illustrates the dimensions of a regular monitor, mea-
sured at Elgiganten.

Most commonly 
used screen sizes: 
ˑ˓̪̪�Öłù�˒ˑ̪̪

Down to 6 mm

Down to 9 mm

Product should be able to mount on a screen down to 9 mm 
thick, and with a 6 mm bezel. Screen size is 24-32”

72. �óũāāł�ùĢĿāłŭĢŋłŭ
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MOUNTING ON SCREEN
To test if people understood the mounting principle, a cardboard model is made, 
Öłù�ùĢƦāũāłŶ�ŶāŭŶ�ťāũŭŋłŭ�Öũā�ÖŭĴāù�Ŷŋ�ĿŋŽłŶ�ĢŶ�Ŷŋ�Ö�ŭóũāāł̍�

The model is a cardboard model, with a 
clip mounted. The users are instructed 
not to hold the clip, but to hold the body 
of the product instead. Then they are 
told to mount it to a cardboard screen.

Rł�ėāłāũÖķ�ŶĞāũā�ƒÖŭ�Ŷƒŋ�ùĢƦāũāłŶ�ėũĢťŭ̍���ŋłā�ĞÖłùāù�ėũĢť̇�Öłù�Ö�Ŷƒŋ�ĞÖłùāù�ėũĢť̍�
Most people tended to make sure to pull out the clamp far, before they mounted the 
camera.

However, all six of the respondents mounted the camera the right way, with the 
camera module facing out towards the person in front of the screen.

From the test, it is found that the re-
spondents was able to mount the cam-
āũÖ� ũĢėĞŶ̇� Ģł� ŶĞāĢũ� ƩũŭŶ� ŶũƘ̍� RŶ� ŭāāĿāù�
ķĢĴā�ŶĞāũā�ƒÖŭ�łŋ�ðĢė�ùĢƦāũāłóā�ðāŶƒāāł�
using one or two hands, neither in time 
or in alignment with the screen. Hence, 
using either one or two hands does not 
matter.

�āƪāóŶĢŋł
There was only tested one version of 
a mount. Hence we can conclude that 
ŶĞā� ĕāāùĕŋũƒÖũù� ŋĕ� ŶĞā�ĿŋŽłŶ� Ģŭ� ŭŽƧ-
cient, and that the user is able to use this 
model. However, we cannot determine if 
there is another solution which is bet-
ter. Ideally we would have made more 
models, and timed how long it took for 
the user to mount the camera. Further-
Ŀŋũā̇�ŶĞā�ŶāŭŶ�ĞÖŭ�Ö�ĿÖıŋũ�āũũŋũ�ŭŋŽũóā̇�

since the test is cardboard-on-card-
board and not plastic-on-screen. It 
seems fair to assume, that people tend 
to care less about mounting cardboard 
on a cardboard-screen, than mounting 
a “heavy” plastic product on their com-
puterscreens. 

Conclusion
It can be concluded, that the tested de-
sign can be used. The model is under-
standable, and the users all managed to 
align the front of the screen, and balance 
the module without it falling down. 

73. !ÖũùðŋÖũù�Ŀŋùāķ�ŋĕ�ėũĢťťĢłė�ĿāóĞÖłĢŭĿ

74. złā�ĞÖłù�ėũĢť 75. ¦ƒŋ�ĞÖłù�ėũĢť

The product is mounted 
with a torsion spring
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STYLEBOARD
To have a visual reference, styleboards are made. These are made with a focus on 
expressing: “soft”, “motion” and “lightweight”. 

�� ŭŋĕŶ� ŶŋŽóĞ� ƒĢķķ�
increase the trust 
in a product mov-
ing in front of the 
screen.
This is achieved 
trough Round 
shapes,  Matte 
materials, clear 
solid colors, shad-
ow grooves and 
Soft refelctions

Motion helps the 
user understand 
it is supposed to 
move. This is done 
with Hightlight-
ing Direction, and 
Focus on joints.

Lightweight im-
proves the trust in 
placing it on top of 
the monitor. This 
is achieved trough  
Bright colors, 
Slender legs, 
curved button and 
Carry handles. 

SOFT

MOTION

LIGHTWEIGHT

76. �ŶƘķāðŋÖũùŭ
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AESTHETICS
¦ŋ�ėāŶ�ĕāāùðÖóĴ�ŋł�ŶĞā�ÖāŭŶĞāŶĢóŭ�ŋĕ�ŶĞā�ťũŋùŽóŶ̇�ŶĞũāā�ùĢƦāũāłŶ�˒'�Ŀŋùāķŭ�ƒāũā�
made. The 3D models were based on several sketches on the key words: soft, light, 
and movement from the style boards. (See sketches in appendix 16)
pŋŶā�ŶĞÖŶ�ŶĞĢŭ�ƒÖŭ�ĿÖùā�ðāĕŋũā�ƒŋũĴĢłė�ƒĢŶĞ�ŶĞā�ŭĞÖťā�ŋĕ�ŶĞā�ıŋƘŭŶĢóĴ̇�Ğāłóā�ùĢĕ-
ĕāũāłŶ�ťũāƑĢŋŽŭ�ıŋƘŭŶĢóĴŭ�Öũā�ťũāŭāłŶāù�Ģł�ŶĞĢŭ̍
¦Ğā�ŶĞũāā�ùĢƦāũāłŶ�ťũŋùŽóŶ�ũāłùāũĢłėŭ�ƒāũā�ťũāŭāłŶāù�ƒĢŶĞ�ŭĞŋũŶ�ŶāƗŶŭ�Öłù�ŭāłŶ�Ŷŋ�
ŭāƑāũÖķ�ŶĞāũÖťĢŭŶŭ�̞�ŭŋĿā�ĕÖĿĢķĢÖũ�ƒĢŶĞ�ŶĞā�ťũŋıāóŶ�Öłù�ŭŋĿā�ƒĢŶĞŋŽŶ�ÖłƘ�Ĵłŋƒķ-
āùėā�ŋĕ�ŶĞā�ťũŋıāóŶ�̛�āā�óŋłóāťŶ�ťũāŭāłŶÖŶĢŋłŭ�ŭāłŶ�Ģł�ÖťťāłùĢƗ�ː˖̜̍�

VERSION 1

The joystick can be 
stored in the base

“The two colors will disturb me, 
I think”
̟�¦ÖłıÖ̇�óŋÖóĞ

“I like that you’ve been thinking about the 
storage of the joystick”
- Marlene, psychiatrist

“I like version 1 the best design-wise, 
and it seems to take up the least space 
on the screen. However, the color choice 
makes me a little concerned if the light 
ƒĢķķ� ũāƪāóŶ̇� Öŭ� ıŽŭŶ� Ö� ŭĿÖķķ� ÖĿŋŽłŶ� ŋĕ�
ũāƪāóŶĢŋł�ƒĢķķ�ðā�ùĢŭũŽťŶĢłȩ̇
̟��ŭĿŽłù̇�ŋłķĢłā�ťŭƘóĞŋķŋėĢŭŶ

The idea of this con-
cept is, that the white 
surface will blend 
into the (often) white 
background of the pa-
tients’ room, hence 
the black color match 
the therapist’s com-
puter. Focus on the 
joints shows that the 
arms can rotate.

77. ÁāũŭĢŋł�ː
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VERSION 2

VERSION 3

“Looks good due to the solid color and light-
ness of the webcam - also when it is not in 
use” - Marlene L., psychiatrist

“I would choose version 2 or 3, since they look 
smallest” 
- Rikke, online psychologist

“Regarding the joystick, I like version 3. I 
think version 1 is the one I would like the 
least (red. in terms of joystick)”
- Marlene L., psychiatrist

“In general, I think that the least it covers the screen, 
the better - that speaks for version 1 or 3”
- Christen, student priest

“Except for the bulky camera 
part, it seems very elegant. 
And I like the color on version 
2 the best - it seems more 
discrete”
- Christen, student priest

Arms laying on top of each 
other to make it visible, 
how the arms will unfold. 
Big joystick-base for rest-
ing the hand.

Both webcam part and 
joystick is ‘slimmed’ 
to make it look light, 
but is kept symmet-
rical to look balanced.

78. ÁāũŭĢŋł�ˑ

79. ÁāũŭĢŋł�˒
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Analysis
In general, the feedback on the aesthet-
Ģó�ĞÖŭ�ðāāł�ƑāũƘ�ĢłƪŽāłóāù�ðƘ�ŶĞā�ĕŽłó-
tions. This tells us, that the context is 
very much more functional driven, than 
aesthetically driven. 
�ķķ� ŶĞā�ŶĞāũÖťĢŭŶŭ�Öėũāāù�ŋł�ŶĞā�óŋķŋũ�̟�
they prefer a matte, solid color product 
in black/dark grey as concept version 
łŋ̍� ˑ̍� złā� Öùùŭ� ŶĞÖŶ� ŶĞĢŭ� óŋķŋũ� ƩŶŭ� ŶĞā�
ðāŭŶ̇�ŭĢłóā�ŶĞā�ũāƪāóŶĢŋł�ŋĕ�ķĢėĞŶ�ŋł�ā̍ė̍�
a white polished surface would be very 
problematic. Hence, our initial thought 
of highlighting the movement by con-
trast in the point of rotation has not 
been approved by the therapists. Fur-
thermore the therapists commented on 
ŶĞā� āũėŋłŋĿĢóŭ� ŋĕ� ŶĞā� ıŋƘŭŶĢóĴ̇� ũÖŶĞāũ�
than the look.  
 
�� ėāłāũÖķ� ĿĢŭťāũóāťŶĢŋł� Ģŭ� ŶĞā� ŭĢơā� ŋĕ�
the arms; people access version 2 as 
thicker in the camera part, than version 
1 is everywhere. It seems like the chang-
ing thickness of concept no. 2 makes it 
look heavier. So instead of looking light-
er due to the slim parts of the arms, it 
is perceived as heavy due to the bulky 
ends. Furthermore, version 3 is twice as 
wide as version 1, due to the servo mo-
tor, which is positioned otherwise to 
have them stacked horizontally. How-
ever, almost everyone seems to have a 
ùĢƦāũāłŶ�ťāũóāťŶĢŋł�ŋĕ�ƒĞĢóĞ�ŋłā�Ģŭ�ŶĞā�
smallest. Nevertheless, everyone agrees 
on wanting the smallest possible. Thus, 

version 3 is excluded, as it is bigger at 
the top. Version 1 and 2 are equally big 
Ģł�ŶĞā�̨ĢĿťŋũŶÖłŶ�āłù̪�ƒĞāũā�ŶĞā�óÖĿāũÖ�
is placed, which is the end that covers 
the face on the screen. Hence, due to the 
misperception of version 2 being bulki-
er, and that the two models are equally 
ŭĿÖķķ�Ģł�ŶĞā�ÖũāÖ�óŋƑāũĢłė�ŶĞā�ťÖŶĢāłŶ̪ŭ�
face, version number 1 has been chosen. 

 
�āƪāóŶĢŋł
The great misperception of size tells us, 
that we were not good enough to visu-
alize the actual sizes of the arms. Ide-
ally, we should have presented physical 
models for the therapists, so they were 
able to get a greater impression of the 
experience. However, this would have 
been much more time-consuming even 
to make it as cardboard models, espe-
cially due to the ongoing corona-lock-
ùŋƒł̇� Öłù� ŶĞā� ùĢƧóŽķŶĢāŭ� ŋĕ� ĿāāŶĢłė�
users in person. In any case we still got 
to know some latent requirements, such 
Öŭ�ŶĞā�āũėŋłŋĿĢóŭ�ŋĕ�ŶĞā�ıŋƘŭŶĢóĴ̍
 
Conclusion
The following development will be based 
on version no. 1 in a solid black/dark grey 
ĿÖŶŶā�óŋķŋũ̇�ƒĢŶĞ�Öł�āũėŋłŋĿĢó�ıŋƘŭŶĢóĴ̍
 
Next step
'Ģė�ùāāťāũ�ĢłŶŋ�ŶĞā�ŭĞÖťā�ŋĕ�ŶĞā�ıŋƘŭŶĢóĴ̇�
including the ergonomics and aesthetics 
(Note, this was done on pp. 45-49)

“It is important, that the joystick is as comfortable and ergonomically correct as 
possible” - Christen, student priest

“I am in doubt about the joystick. My immediate thought was, that I would 
choose model 1 since it looks like it would best for relieving my wrist, due to the 
lower angle compared to the two others, but the ‘button’ might be harder than 
the others to control. I would like to try them!”�̟�¦ÖłıÖ̇�óŋÖóĞ

¦Ğā�ıŋƘŭŶĢóĴ�ĿŽŭŶ�ðā�
ergonomic

The product must be solid 
color in black/dark grey

(See answers in appendix 18)
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RECAP
¦ĞũŋŽėĞŋŽŶ�ŶĞā�óĞÖťŶāũ̇�Ö�ƩłÖķ�ùĢũāóŶĢŋł�ĕŋũ�ŶĞā�ťũŋùŽóŶ�ťũŋťŋŭÖķ�Ģŭ�óĞŋŭāł̍�¦Ğā�
working principle of having two arms seems the best, as it approaches the face from 
the top, which is the least disturbing for the therapist.  

¦Ğā�ĢłŶāũÖóŶĢŋł�Ģŭ�ùāŶÖĢķāù�Öŭ�Ö�ıŋƘŭŶĢóĴ̇�ƒĞĢóĞ�óÖł�ðā�ĿÖłāŽƑāũāù�ƒĢŶĞ�āÖŭā�ðƘ�ŋłā�
ĞÖłù̍�¦Ğā�ŭťāāù�ŋĕ�ŶĞā�ĿŋƑāĿāłŶ�ĞÖŭ�ƒŋũĴāù�Ʃłā̇�ðŋŶĞ�ĕŋũ�ťÖŶĢāłŶŭ�Öłù�ŶĞāũÖťĢŭŶ�
when moving 1,2 cm/s. Mounting the camera is done with a clamping mechanism.  

In order to get a feeling of eye-contact, the camera should be placed no more than 
ÖťťũŋƗĢĿÖŶāķƘ�˒óĿ�ĕũŋĿ�ŶĞā�ťÖŶĢāłŶŭ̪�āƘāŭ̍�Nāũā�Ö�ťķÖóāĿāłŶ�Ģł�ŶĞā�ĕŋũāĞāÖù�ƒĢķķ�
be optimal. In order to  show the therapist how to place the camera, a small guide 
ƒĢķķ�ðā�ÖŶŶÖóĞāù�Ģł�ŶĞā�ťÖóĴÖėĢłė̍�DŽũŶĞāũ̇�ŶĞā�ùĢƦāũāłŶ�łāóāŭŭÖũƘ�ƒŋũĴĢłė�ťũĢłóĢ-
ples, such as camera rotation has been tested in order of having a proof of concept.  

NEW KNOWLEDGE
The webcam must enter the 
screen from the top and down

The interaction surface must 
not be directly on the webcam.

Single-hand operation 

Well-known/familiar interaction

Discrete interaction (out of sight of the pa-
tient) 

Single process interaction

The webcam must be as small as possible 
(preferably smaller than 2.5 x 2.5 cm).

The webcam should be placed within 3-4 
cm. from the patients eyes.

Product should be able to mount on a screen 
down to 9 mm thick, and with a 6 mm bezel. 
Screen size is 24-32”

¦Ğā�ıŋƘŭŶĢóĴ�ĿŽŭŶ�ðā�āũėŋłŋĿĢó
The patient does not move 
much, approximately only 
in a radius of 5 cm.

It is possible to have a con-
troller within the recom-
mended working area.

Camera moving 1,2 cm/s is 
not noticeable for the pa-
tient. 

The interaction should rely 
ŋł�ŶĞā�ıŋƘŭŶĢóĴ�ťũĢłóĢťķā̍

`ŋƘŭŶĢóĴ� ŭĞŋŽķù� ĞÖƑā� Ö� ƒāĢėĞŶ� ŋĕ� ː˘ˏ�
grams

`ŋƘŭŶĢóĴ� ŭĞŋŽķù� ðā� ĢłóķĢłāù̇� Öłù� ĞÖƑā� Ö�
curved end at end top-end

zł̓zƦ� ðŽŶŶŋł� ŭĞŋŽķù� ðā� ťķÖóāù� ÖðŋƑā�
ıŋƘŭŶĢóĴ�Ģł�ŶĞā�óāłŶāũ

��ðÖķķ�ðāÖũĢłė�ƒĢķķ�ðā�Žŭāù�ĕŋũ�ŭŶÖðĢķĢơĢłė�
the webcam

The product is mounted with a torsion 
spring clamp

The product must be solid color in black/
dark grey
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4 
TECHNICAL 
ASPECTS

In the following chapter, the internal components are 
explored and selected. This is done through a mix of re-
search, and small tests. Further calculations for torque, 
to determine the strength of the servo motors are made, 
and calculations on power consumption. To detail how 
the systems works, Block Diagram showing the correla-
ŶĢŋł�ðāŶƒāāł�óŋĿťŋłāłŶŭ�Ģŭ�ĿÖùā̇�Öŭ�ƒāķķ�Öŭ�Ö�ƪŋƒ�óĞÖũŶ�
showing the logic of the program running.  
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VIDEO RECORDING
��ƑĢùāŋ�ƒŋũĴŭ�ðƘ�óÖťŶŽũĢłė�ťĢóŶŽũāŭ̇�ÖŶ�Ö�ĞĢėĞ�ŭťāāù̍�ŭŽÖķķƘ�˒ ˏ�D���Öũā�ėŋŋù�āłŋŽėĞ�
for having video without disturbances. Some high-end cameras record in 120 FPS, 
however not many screens have a refresh rate high enough to utilize this potential 
yet. 

To have a reference for quality, existing products are investigated, though online 
research. 

(Hiner, 2021) (Hiner, 2021) (Surface Book 3 – Tekni-
ŭĴā�ŭťāóĢƩĴÖŶĢŋłāũ̇�ˑˏˑː̜

¦Ğāũā� Ģŭ� ŨŽĢŶā� Ö� ùĢƦāũāłóā� Ģł� ŨŽÖķĢŶƘ̍�
However, the better quality, the more 
data it requires to transfer the video 
live, and the bigger demands for the in-
ternet connection. Often the resolution 
1920*1080 deliveres a combination of a 
good quality, as well as a signal able to 
livestream. (How to create the best at-
home videoconferencing setup, for ev-
ery budget, 2021)

�óóŋũùĢłė� Ŷŋ� ŶĞā�ĿāėÖťĢƗāķ̇� ŶĞāŭā� ƒĢķķ�
be a factor in determining the specif-
ic component. Here we see that the iP-
hone front camera has high amount of 
megapixels. This will be needed if one is 
to make a larger print of a photo. How-
ever, for a webcam, where the output 
will always be displayed on a screen, 
ˑ� māėÖťĢƗāķŭ� ƒĢķķ� ŋĕŶāł� ðā� ŭŽƧóĢāłŶ̍�
̛ÂĞÖŶ��ũā�māėÖťĢƗāķŭ�Öłù�'ŋ�¦ĞāƘ�mÖŶ-
ter?, 2021)

¦ŋ�óŋłłāóŶ�ŶĞā�óÖĿāũÖ�Ŷŋ�Ö�óŋĿťŽŶāũ̇�ĢłĕŋũĿÖŶĢŋł�ŭĞŋŽķù�ðā�ŭāłù�Ģł�Ö�ŭťāóĢƩó�óŋ-
ùāƗ̇�ĕŋũ�ŶĞā�óŋĿťŽŶāũ�Ŷŋ�ŽłùāũŭŶÖłù�ŶĞā�ŭĢėłÖķ̍�Á!�̛ łĢƑāũŭÖķ�ÁĢùāŋ�!ķÖŭŭ̜̇�Ģŭ�ŭŽť-
ťŋũŶāù�ðƘ���̇�Öłù�ƒŋũĴŭ�Öóũŋŭŭ�ÂĢłùŋƒŭ̇�mÖó̇�dĢłŽƗ�Öłù�ŋŶĞāũ�ŭŋĕŶƒÖũāŭ�ĢĿťķā-
ĿāłŶĢłė�ŶĞĢŭ�ŭŶÖłùÖũù̍�̛�ł�āƗťķÖłÖŶĢŋł�ŋĕ�ŶĞā����ÁĢùāŋ�!ķÖŭŭ�̛Á!̜̇�ˑˏˑː̜

2020 Macbook Pro
Resolution: 1280*720
Megapixel: 1.2 MP

Iphone 11 Front camera
Resolution: 4000*3000
Megapixel: 12 MP

Microsoft Surface Book 3
Resolution: 1920*1080
Megapixel: 5 MP

QUALITY

CONNECTIVITY

Conclusion
From the data found, we want to provide a better image quality than the Macbook 
camera, as this is at the low end of the specter. However, as the output is used on a 
computer, and no prints, etc. having the quality of the iPhone camera is not need-
ed. Hence a resolution of Full HD (1920*1080), with 2 megapixels, should deliver a 
ŭŽƧóĢāłŶ�ùĢŭťķÖƘ�Ģł�ŶĞā�óŋłŶāƗŶ̍�
��ũāĕũāŭĞ�ũÖŶā�ŋĕ�ÖŶ�ķāÖŭŶ�˒ˏ�D��̇�Öłù�Á!�óŋĿťÖŶĢðĢķĢŶƘ̇�ƒĢķķ�āłŭŽũā�Ö�ŭĿŋŋŶĞ�ƑĢùāŋ�
signal that can be processed by both windows, mac, and Linux. 

Target resolution: 1920*1080p
Minimum Megapixels: 2
Minimum 30 FPS
Á!�óŋĿťÖŶĢðķā
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FIELD OF VIEW

From the photos, the eyes are close to be-
ing the same when the face is cropped in 
ŭĢĿĢķÖũ�ŭĢơāŭ̍�Nāłóā�ŶĞā�Ʃāķù�ŋĕ�ƑĢāƒ�ĕũŋĿ�
the camera does not have a big saying in 
whether the patient will have a feeling of 
eye contact or not. What is important is 
rather that the therapist is in the focus of 

EYE CONTACT

80. dŋŋĴĢłė�ĢłŶŋ�ŶĞā�óÖĿāũÖ�̛ˏ�óĿ̜

81. dŋŋĴĢłė�˔�óĿ�ÖƒÖƘ�ĕũŋĿ�ŶĞā�óÖĿāũÖ

Testing wide angle
    Regular Iphone 12 Pro camra         Wide-angle 120° camera
                         Zoomed in

"The human perception of having eye con-
tact is much more loose than a camera's 
perception of eye contact. Humans have two 
eyes or "lenses", so to speak A camera only 
has one, so you have to look much more di-
rectly into the camera. A wide-angle lens 
does not change that. It only changes how 
much background you see"

- Meick, photographer

The wide-angle has an impact on how wide the picture is, but whether it made a 
ùĢƦāũāłóā�óŋłóāũłĢłė�ŶĞā�āƘā�óŋłŶÖóŶ�ƒÖŭ�ŽłĴłŋƒł̍�¦Ğāũāĕŋũā̇�Ö�ŶāŭŶ�ŋĕ�óÖĿāũÖŭ�
ƒĢŶĞ� Ŷƒŋ�ùĢƦāũāłŶ�ƒĢùā̟Öłėķāŭ�ƒÖŭ�ĿÖùā̇�ðāŭĢùāŭ�óŋłŶÖóŶĢłė�Ö�ťĞŋŶŋėũÖťĞāũ� Ŷŋ�
ėāŶ�Ŀŋũā�Ĵłŋƒķāùėā�ŋł�ŶĞā�Ʃāķù̍�

the camera, and that he can move as he pleases.
 
Conclusion
¦Ğā�Ʃāķù�ŋĕ�ƑĢāƒ�ùŋāŭ�łŋŶ�ĞÖƑā�Öł�ĢĿťÖóŶ�ŋł�
the perception of eye contact feeling, hence 
wide-angle is only a parameter to concern 
regarding how much the therapists move.

�� ÂĢùā� Öłėķā� ŋĕ� ˕ˏ΅� Ģŭ�
ŭŽƧóĢāłŶ̍

It is assumed that most workers sit ap-
proximately 65 cm from the screen 
(Charness et al., 2008). 
Moving from a 60° Field of view, to a 
90° gives almost the double moving 
distance. The average shoulder with is 
approximately 45 cm (Dreyfuss, n.d.), 
leaving only 15 cm on each side to move 
with a 60° angle. 

¦Ğā�Ʃāķù�ŋĕ�ƑĢāƒ�ƒĢķķ�ĞÖƑā�Öł�ĢĿťÖóŶ�ŋł�Ğŋƒ�ĿŽóĞ�ŶĞā�ŶĞāũÖťĢŭŶ�óÖł�ĿŋƑā̇�ƒĞĢķā�
ŭŶĢķķ�ðāĢłė�ĢłŭĢùā�ŶĞā�óÖĿāũÖ̪ŭ�ƑĢāƒ̍�¦ĞĢŭ�ĞÖŭ�ĿŽķŶĢťķā�ÖŭťāóŶŭ�Ŷŋ�ĢŶ̍�złā�Ģŭ�ŶĞā�ÖũāÖ�
ƒĞĢóĞ�ŶĞā�ŶĞāũÖťĢŭŶ�Ģŭ�Öðķā�Ŷŋ�ĿŋƑā�ÖũŋŽłù�Ģł̍��łŋŶĞāũ�Ģŭ�Ğŋƒ�ĿŽóĞ�ŶĞā�ŶĞāũÖťĢŭŶ�
actually move, or wish to move in front of the screen.  

60°
74 cm
104 cm
130 cm

78°90°

65 cm

ZONES WITHIN THE CAMERAVIEW

82. ÂĢùā�Öłėķā�Öłù�ƒĢùŶĞ



68

WEBCAM
Regarding selecting the webcam the wide-angle does have not a big say since the 
ŶĞāũÖťĢŭŶŭ�ÖóŶĢƑāķƘ�ŶũƘ�Ŷŋ�ŭĢŶ�ŭŶĢķķ̇�Öłù�ĢŶ�ùŋāŭ�łŋŶ�ÖƦāóŶ�Ğŋƒ�óķŋŭā�ƘŋŽ�ĞÖƑā�Ŷŋ�ķŋŋĴ�
into the camera to create eye contact. Hence, the choice of webcam relies on de-
ĿÖłùŭ�ĕŋũ�ƑĢùāŋ�ũāóŋũùĢłė̍�¦ĞĢŭ�ŭťāóĢƩó�óÖĿāũÖ�óŋĿťŋłāłŶ�ĕũŋĿ�¦̟ƑĢāƒ�Ģŭ�ùāķĢƑ-
ered with a PCB, leaving it with a size of 32.05*32.05*7.23 mm. However, the cam-
era module will be connected to another PCB by wires, meaning that the camera 
ĿŋùŽķā�ƒĢŶĞĢł�ŶĞā�ÖũĿ�ƒĢķķ�ðā�ĿŽóĞ�ŭĿÖķķāũ̍��ťũŋƗĢĿÖŶāķƘ�˘�ĿĿ̍

83. ÂāðóÖĿ� ĿŋùŽķāŋł�
�!��̛ÂāðóÖĿ̇�ł̍ù̜̍

Resolution 1920 x 1080 p

Megapixels 2 MP

Frames pr. sec. 30 FPS

FOV 76.9°

Operating Current ːːˑĿ�

Voltage 2.8 V
Weight 12 g

OS ÂĢłùŋƒŭ�˖�ͽ�ːˏ̇�mÖó̇�dĢłŽƗ�̇��łùũŋĢù

Connection ���ˑ̍ˏ

Size (incl. PCB) 32.05*32.05*7.23 mm

The therapist are asked, how much the would typically move around in a con-
ŭŽķŶÖŶĢŋł̍�¦ĞĢŭ�Ģŭ�ùŋłā�Ŷŋ�ėāŶ�Öł�ĢùāÖ�ŋĕ̇�ƒĞÖŶ�ƒŋŽķù�ðā�ŶĞā�ĿŋŭŶ�ťķāÖŭÖłŶ�Ʃāķù�
of view for them.

From these answers, it is not very important for the therapist to have a wide 
Ʃāķù�ŋĕ�ƑĢāƒ̍�¦Ğā�ÖðĢķĢŶƘ�Ŷŋ�ĿŋƑā�ĕũŋĿ�ŭĢùā�Ŷŋ�ŭĢùā�ƒĞāł�Ģł�óÖķķŭ�Ģŭ�łŋŶ�Žŭāù̇�ŋũ�
might even  be avoided.

“I hardly ever move when I talk... if 
so, I only move further down in the 
chair”  - Christen, student priest

“I try not to move too much... It can 
also be distracting for the patient”

- Marlene, psychiatrist

PREFERED MOVING DISTANCE

(Webcam, n.d.)

The camera module is a T-view 1080P module
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WEIGHT
�ł�ÖťťũŋƗĢĿÖŶā�ƒāĢėĞŶ�ŋĕ�ŶĞā�ťũŋùŽóŶ�Ģŭ�Žŭāù�Ŷŋ�ùāŶāũĿĢłā�Ģĕ�ŶĞā�ťũŋùŽóŶ�ƒĢķķ�ŶĢť̇�ŋũ�
if the screen seems unstable with the given weight on top. The weight is:

Here far below half the weight is in the arms, which makes it possible that the unit 
ƒĢķķ�łŋŶ�ŶĢť�ŋƑāũ̍�Rł�ŋũùāũ�Ŷŋ�ùāŶāũĿĢłā�Ģĕ�ĢŶ�ƒĢķķ�ÖƦāóŶ�ŶĞā�ŭŶÖðĢķĢŶƘ�ŋĕ�Ö�ŭóũāāł̇�ƒāĢėĞŶ�
is applied to a laptop screen, which will be more vulnerable than a monitor.

84. ¦āŭŶ�ŭāŶŽť

�� ŶāŭŶ� ĿŋŽłŶĢłė� Ö� ƒÖŶāũ� ðŋŶŶķā� ŋĕ� ˒ˏˏ�
gram, on top of a laptops is made. This 
in order to determine if the hinges get 
loose, when a weight is mounted, and if 
this might cause problem in some appli-
cations. 
This made no problems, and neither did 
the screen move, nor did it feel more or 
less loose in the hinge when rotating the 
screen. 

�āƪāóŶĢŋł
The tested weight is placed somewhat 
ùĢƦāũāłŶ� ŶĞÖł� ŶĞā� ÖóŶŽÖķ� ƒāĢėĞ� ƒĢķķ�
be distributed. However as it relies on 
rough estimation, this will be good 
enough for the current test.

Conclusion
The test showed no signs of problems 

due to the weigh. The screen was no 
more bouncy nor did it tilt, hence the 
weight of the product is no concern at 
the given stage. 

Ref. Part Weigh Quantity Total weigh

(Webcam, n.d.) Webcam 12 g 1 12 g

(Micro Robot Servo | 
�ùÖĿÖłŶ�pÖĿĢĴĢ��ũā-
óĢŭĢŋł�`āƒāķ�!ŋ̍̇�dŶù̍̇�

2021)

Small servo 
motor 12 g 1 12 g

(Towerpro MG 92B, 
n.d.)

Big servo 
motor 13,8 g 1 13,8 g

* �ũĿ 30 g 2 60 g

* Base 194 g 1 194 g

SUM 291,8 g

*Each arm has a total volume of 2990 mm3. The products are man-
ŽĕÖóŶŽũāù� Ģł� ���� ťķÖŭŶĢó̇� ƒĞĢóĞ� ĞÖŭ� Ö� ùāłŭĢŶƘ� ŋĕ� ÖťťũŋƗĢĿÖŶā-
ly 1 g/cm3. This will give a weight of 29,9 grams. Hence with 2 arms, we have 
2*30 grams = 60 grams. The base part has a total volume of 194000 mm3
Given that this plastic has the same density, this part has a weight of 194 grams.

The weight does not im-
pact the screen
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SERVO MOTOR

Rł�ŋũùāũ�Ŷŋ�ùāŶāũĿĢłā�ƒĞĢóĞ�ŭāũƑŋ�ĿŋŶŋũ�Ŷŋ�Žŭā�ĕŋũ�ŶĞā�ÖťťķĢóÖŶĢŋł̇�ƒā�ƩũŭŶ�łāāù�Ŷŋ�
determine the torque a servo motor has to deliver, to move the two arms.

A free body diagram of the system, is shown below:

The free body diagram, represents both arms horizontally, as this will be the situ-
ation with the biggest torque. The free-body diagram has P1, which is the weight of 
the servo motor for operating the outer arm. P2 is the weight of the webcam. q1 and 
Ũˑ�Ģŭ�ŶĞā�ƒāĢėĞŶ�ŋĕ�ŶĞā�ƩũŭŶ�Öłù�ŭāóŋłù�ÖũĿ̍�

Âā�Öũā�ĢłŶāũāŭŶāù�Ģł�ƩłùĢłė�mÖ̇�ƒĞĢóĞ�ƒĢķķ�ðā�ŶĞā�ŶŋũŨŽā�ŋĕ�ŶĞā�Ģłłāũ�ĿŋŶŋũ̍�¦ĞĢŭ�
can be found in a static expression by saying �0D �. For our application, where we 
have a slight movement, we also want to determine torque with acceleration, by 
ŽŭĢłė�pāƒŶŋł̪ŭ��āóŋłù�ķÖƒ̇�ŭÖƘĢłė��7 -Į.

For a slender rod rotating around the end, 
we have the formula for the mass moment of 
inertia, - ���PO2. The angular acceleration 
has been accessed to 0,2 rad/s2 (see appen-
dix 19).
�ŭ� ŶĞā� ŭťāāù� óÖł� ðā� Öóóāŭŭāù� Öŭ� ŭĞŋƒł� ŋł�
the graph to the right, we need to calculate 
for both a positive and negative acceleration.

85. Dũāā�ðŋùƘ�ùĢÖėũÖĿ

86. Dũāā�ðŋùƘ�ùĢÖėũÖĿ

87. �ťāāù�óŽũƑā

Fx

q1=1.3 N/m

P1=0.12 N

0.2 m 0.2 m

P2=0.12 N

q2=1.3 N/m

Fy
Ma

To maneuver the webcam, we need to know the position of each motor and be able 
Ŷŋ�ĿŋƑā�ĢŶ�ĕũŋĿ�ŋłā�ŭťāóĢƩó�ťŋĢłŶ�Ŷŋ�ÖłŋŶĞāũ̍�¦ŋ�ùŋ�ŭŋ̇�ƒā�ĿŽŭŶ�Žŭā�Ö�ŭāũƑŋ�ĿŋŶŋũ̍�
�ł�ÖùƑÖłŶÖėā�ŋĕ�ŭāũƑŋ�ĿŋŶŋũŭ�Ģŭ�ŶĞÖŶ�ŶĞāƘ�ƒĢķķ�ėŋ�ðÖóĴ�Ŷŋ�Ö�ùāƩłāù�ťŋĢłŶ�ƒĞāł�ŶŽũł-
Ģłė�ŶĞāĿ�ŋł̍�¦ĞŽŭ̇�ĢŶ�ƒĢķķ�łŋŶ�óÖŽŭā�ÖłƘ�ŶũŋŽðķā�Ģĕ�ŶĞā�ŶĞāũÖťĢŭŶŭ�ŶŽũł�ŋƦ�ŶĞā�ťũŋùŽóŶ�
by pulling out the power supply, leaving the arms in a random position.
The system we use for making calculations:

Servo 1 �ũĿ�ː �ũĿ�ˑ CameraServo 2
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This leaves us the following calculations:

Here it is seen, that as the angular acceleration is so low, it has nearly no impact on 
the torque. The impact is 0,0008 Nm, hence it is acceptable to determine the static 
expression for the calculation. 

We see that we need a torque of 0,176 
pĿ�Ģł�ŋũùāũ�Ŷŋ�ũŋŶÖŶā�ŶĞā�ÖũĿ̍��ťťķƘ-
ing a safety factor of 1,5 the torque 
equals 0,264 Nm.

Making a similar calculation for arm 
2, we get that this needs a torque of 
0,05 Nm. This free body diagram can 
be seen to the right.

�ùùĢłė�Ö�ŭÖĕāŶƘ�ĕÖóŶŋũ�ŋĕ�ː̇˔�Ŷŋ�ŶĞĢŭ̇�ƒā�
have a torque of 0,075 Nm.

�ŭ�ŶĞā�ÖũĿ�ƒĢķķ�ťŋŶāłŶĢÖķķƘ�óũŋŭŭ�ŋƑāũ�ŭŋĿā�ťÖũŶŭ�
ŋĕ�ŶĞā�ŭóũāāł̇�ƩłùĢłė�Ö�ŭāũƑŋ�Öŭ�ŭĿÖķķ�Öŭ�ťŋŭŭĢðķā̇�
still delivering the required torque is wanted. 
�ùÖĿÖłŶ�pÖĴĢĿĢ̪ŭ�̦ mĢóũŋ�ũŋðŋŶ�ŭāũƑŋ̧�ĞÖŭ�Ö�ĕŋũĿ�
factor of 12*14*24 mm, and can deliver a torque 
of 0,147 Nm (Micro Robot Servo, 2021). 

¦ĞĢŭ�ĿŋŶŋũ� Ģŭ� ŭŽƧóĢāłŶ� ĕŋũ� ÖũĿ� ˑ̇� ĞŋƒāƑāũ� łŋŶ�
strong enough to run arm 1 and 2. Hence we need 
a bigger motor. 

For servo 1, a cheaper, and a more powerful alter-
native is chosen. The form factor is less import-
ant for this part, since this motor is in the base of 
the product. Here, the Towerpro MG 92B is cho-
ŭāł̍�¦ĞĢŭ�ĞÖŭ�ŭŽƧóĢāłŶ�ŶŋũŨŽā�Öłù�ĿāŶÖķķĢó�ėāÖũŭ̍�
Metallic gears are prioritized prior to the cheaper 
plastic gears, as plastic gears are less reliable, and 
will easier break. (Towerpro MG92B, n.d.)

¦Ğā�ŭāũƑŋ�ĿŋŶŋũŭ�Öũā�Ö�¦ŋƒāũťũŋ�mF�˘ˑ��Öłù��ùÖĿÖłù�
Nakimi Micro robot servo

88. Dũāā�ðŋùƘ�ùĢÖėũÖĿ

89. mĢóũŋ�ũŋðŋŶ�ŭāũƑŋ

)LQGLQJ�D�VHUYR�PRWRU�DEOH�WR�ÀW�LQWR�WKH�DUP

Finding a servo with a torque of minimum 0,264 Nm

90. �Ģė�ŭāũƑŋ

Nm

Nm

Nm

(See datasheets for servo motors in appendix 20)
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STRESSES IN PLASTIC
In order to determine that the plastic arms do not break, a strength analysis of these 
ŋðıāóŶŭ�Öũā�ĿÖùā̍�Rł�ŋũùāũ�Ŷŋ�ùŋ�ŭŋ̇�ŶĞā�ŋðıāóŶ�Ģŭ�ùāƑĢùāù�ĢłŶŋ�Ŷƒŋ�ťÖũŶŭ̍���ðāÖĿ̇�Öłù�
a shaft. Hence the reaction forces are found in the beam. Here stresses in the beam 
is also calculated. Then these forces are transfered into the shaft. 

¦Ğā�ƩũŭŶ�ŋðıāóŶ�Ŷŋ�ķŋŋĴ�ÖŶ̇�Ģŭ�ŶĞā�ðāÖĿ̍�
Here a free body diagram is made, to 
determine the maximum reaction 
forces.
When calculating these into stresses, a 
Von Mises stress of 0,58 MPa is found 
̛�āā�ÖťťāłùĢƗ�ˑː̜̍�ŭĢłė�ŶĞā�ĿŋĿāłŶ�
force (176 Nm), and applying it 
to the shaft, we will see the most 
critical part. 

In the transition from the beam to the shaft, we calcu-
late a Stress concentration of 1,5. Hence the moment is 
264 Nmm (See appendix 21). 
This is calculated into a shear stess with the formula ĲPD[͚�
¦̂ũ̓RṖ�ėĢƑĢłė�Ö�ŭĞāÖũ�ŭŶũāŭŭ�ŋĕ�ː̍˒˔�m�Ö̍��ùùĢłė�Ö !x, we 
calculate this stress, from looking at the shaft as a beam. 

Hence we are able to calculate our Von Mises Stresses:

The manual calculation, relies on some 
ŭĢĿťķĢƩóÖŶĢŋłŭ�ŋĕ�ŶĞā�ŭƘŭŶāĿ̍�Nāłóā�Ö�D1ṁ�
ƒĢŶĞ�ŶĞā�ŭÖĿā�ŭĢĿťķĢƩóÖŶĢŋłŭ�Ģŭ�ĿÖùā̍�Nāũā�
a result of 2,8 MPa is found, which is 39% 
from the manual calculation. 
Making a FEM on the actual model, we get a 
stress of 4,542 MPa.
¦Ğā�ŶāłŭĢķā��ŶũāłėŶĞ�ŋĕ������ķÖŭŶĢó̇� Ģŭ�ðā-
tween 22 and 60 MPa (MatWeb - The On-
line Materials Information Resource, 2021), 
ėĢƑĢłė�Žŭ�Ö� ŭÖĕāŶƘ� ĕÖóŶŋũ�ŋĕ�ÖŶ� ķāÖŭŶ�˓̇˗̍��ŭ� ŶĞā�ŭƘŭŶāĿ� Ģŭ� ũāťũāŭāłŶÖŶĢƑā̇�Öłù� ŶĞā�
ťũŋùŽóŶ�Ģŭ�łŋŶ�ŭŽðıāóŶ�Ŷŋ�ĞÖũŭĞ�āłƑĢũŋłĿāłŶ̇�ŶĞĢŭ�Ģŭ�ŭŽƧóĢāłŶ�Ģł�ŶĞā�ÖťťķĢóÖŶĢŋł̍�

Shaft

FEM analysis

91. Dũāā�ðŋùƘ�ùĢÖėũÖĿ�ðāÖĿ

95. �āÖĿ̇�ťĢāóā�ː 96. �ĞÖĕŶ̇�ťĢāóā�ˑ

93. Dũāā�ðŋùƘ�ùĢÖėũÖĿ�ŭŶŽù

94. D1m�ŋĕ�ÖóŶŽÖķ�Ŀŋùāķ

92. �āÖóŶĢŋł�ĕŋũóāŭ

Fx

q1=1.3 N/m

P1=0.12 N

0.2 m 0.2 m

P2=0.12 N

q2=1.3 N/m

Fy
Ma
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POWER CONSUMPTION
��ťŋƒāũ�óŋłŭŽĿťŶĢŋł�ÖłÖķƘŭĢŭ�Ģŭ�ĿÖùā̍�¦ĞĢŭ�Ģŭ�ùŋłā�Ģł�ŋũùāũ�Ŷŋ�ƩėŽũā�ŋŽŶ�ƒĞÖŶ�Ģŭ�
necessary to run the model. 

¦Ğā�ĿŋùŽķā�Ģŭ�ÖķũāÖùƘ�óŋłłāóŶāù�Ŷŋ���̇�Ģł�ŋũùāũ�Ŷŋ�ėāŶ�Ö�ƑĢùāŋ�ŭĢėłÖķ̍�
¦Ğāũā�Öũā�Ŷƒŋ�ĿÖĢł�ŶƘťāŭ�ŋĕ����Ŷŋ�óŋłŭĢùāũ̇�ƒĞĢóĞ�Ģŭ����¦Ƙťā���Öłù����ŶƘťā�!̍�
�ŋŶĞ�ťũŋƑĢùāŭ�Ö�˔�ÁŋķŶ�ŋŽŶťŽŶ̍�¦Ğā�łāƒāũ����ŶƘťā�!�ŭŽťťŋũŶŭ�Žť�Ŷŋ�˒��Ŀťŭ�ŋĕ�ŋŽŶ-
ťŽŶ̍�NŋƒāƑāũ̇�ùāťāłùĢłė�ŋł�ŶĞā�Ŀŋùāķ̇�ŭŋĿā�ŋķùāũ����¦Ƙťā���ŋŽŶťŽŶŭ�ŋłķƘ�ĞÖƑā�
˔ˏˏ�mĢķķĢÖĿťŭ�̛ˏ̇˔��̜�̛���ťŋƒāũ�ŭŋķŽŶĢŋłŭ�ĕŋũ�ƘŋŽũ�ÂĢłùŋƒŭ�ːˏ��!̇�ˑˏˑː̜̍�Nāłóā�Ö�
ŭŋķŽŶĢŋł�ƒŋũĴĢłė�ŋł�˔ˏˏ�Ŀ��ƒŋŽķù�ðā�ŋťŶĢĿÖķ�Öŭ�ĢŶ�ŭŽĢŶŭ�ÖłƘ�ŋŽŶťŽŶ̍�

The components necessary to run are a webcam module, two servo motors, and a 
!��ĿŋùŽķā̍���ŶÖðķā�ŋĕ�ťŋƒāũ�óŋłŭŽĿťŶĢŋł�Ģŭ�ŭĞŋƒł�ðāķŋƒ̆

�ķķ�ŽłĢŶŭ�ùāŭťĢŶā� ŶĞā�ƒāðóÖĿ�Öłù� ŶĞā� ŭĿÖķķ� ŭāũƑŋ�ĿŋŶŋũ� ũŽłŭ�˔�Á̇�Ğāłóā�Ö�ƑŋķŶ-
age regulator is needed for these two components. However, the whole systems 
ũāŨŽĢũāŭ�Ŀŋũā�ŶĞÖł�ŶĞā�˔ˏˏ�Ŀ��ŶĞÖŶ�Ö������óÖł�ťũŋƑĢùā̍�RŶ�Ģŭ�ŭŶĢķķ�Öðķā�Ŷŋ�ũŽł�ŋł�Ö�
���!̇�ðŽŶ�Ģĕ�ŋłā�Ģŭ�ŽŭĢłė�Ö������óŋłłāóŶĢŋł̇�Öł�āƗŶāũłÖķ�ťŋƒāũ�ŭŽťťķƘ�Ģŭ�łāāùāù̍�
�Ģłóā�ŶĞā�ŶĞāũÖťĢŭŶŭ�Žłùāũ�łŋũĿÖķ�óĢũóŽĿŭŶÖłóāŭ�ĞÖƑā�Ö�ťũĢƑÖŶā�ŋƧóā̇�Ö�ŭāĿĢ̟ťāũ-
ĿÖłāłŶ�ťũŋùŽóŶ�Ģŭ�Ʃłā̍�Nāłóā̇�ĞÖƑĢłė�Ö�ťŋƒāũ�ŭŽťťķƘ�Ģŭ�łŋŶ�Ö�ťũŋðķāĿ̍

¦ĞĢŭ�ťŋƒāũ�ŭŽťťķƘ�ŭĞŋŽķù�ðā�Ö�˔Á�˒��'!�ťŋƒāũ�ŭŽťťķƘ̍�RŶ�Ģŭ�ťŋŭŭĢðķā�Ŷŋ�óŋłłāóŶ�ùĢ-
rectly to a power outlet. This will leave a small safety margin, if some components 
take more power than assumed. 

Conclusion
�ŭ����!� Ģŭ�łŋŶ�ƘāŶ� ŶĞā�óŋĿĿŋł�ŭŶÖłùÖũù̇� ŶĞā�ťũŋùŽóŶ�łāāùŭ�Öł�āƗŶāũłÖķ�ťŋƒāũ�
ŭŽťťķƘ̍�¦ĞĢŭ�ŭĞŋŽķù�ðā�Ö�˔Á�˒��'!�ťŋƒāũ�ŭŽťťķƘ̍�DŽũŶĞāũĿŋũā̇�ŶĞā�ƒāðóÖĿ�Öłù�ŶĞā�
small servo motor needs a voltage regulator.

¦Ğā�ťũŋùŽóŶ�łāāùŭ�Ö�˔Á�˒��'!�ťŋƒāũ�ŭŽťťķƘ�Ģł�óŋĿ-
ðĢłÖŶĢŋł�ƒĢŶĞ�Ö�����̍�

��ƑŋķŶÖėā�ũāėŽķÖŶŋũ�Ģŭ�łāāùāù�ĕŋũ�ŶĞā�ƒāðóÖĿ�Öłù�ŶĞā�
small servo motor.

Broadcom BCM 2837

Camera module

Small servo

Big servo

Total

Module: Voltage:

5V ˓ˏˏ�Ŀ�

2,8 V ːːˑ�Ŀ�

3,7V ːˑˏˏ�Ŀ�

5V

5V

ːˑˏˏ�Ŀ�

ˑ˘ːˑ�Ŀ�

Amps:
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BLOCK DIAGRAM
The following block diagram shows how the physical components are connected 
and communicate with each other.
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FLOW CHART

x
q1

q2

y

�� ƪŋƒóĞÖũŶ� Ģŭ� Ö�
graphical explana-
tion of the work-
ƪŋƒ� ŋĕ� Ö� ťũŋùŽóŶ̍�
Hence, it shows the 
functionality of the 
product and how 
it must be pro-
grammed. 
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RECAP
In the previous chapter, we found a camera module, capable of delivering a 
1080p resolution at 30 FPS. The camera can connect to both Windows, Mac, 
Öłù�dĢłŽƗ�ŋťāũÖŶĢłė�ŭƘŭŶāĿŭ�ƒĢŶĞ�Ö�����̍��ŭ�ŶĞā�ŶĞāũÖťĢŭŶ�ŭĢŶŭ�ŭŶĢķķ�ƒĞĢķā�
óŋłŭŽķŶĢłė̇�Öłù�ŶĞā�ĕÖóŶ�ŶĞÖŶ�ƒāðóÖĿ̪ŭ�Ʃāķù�ŋĕ�ƑĢāƒ�ùŋāŭ�łŋŶ�ÖƦāóŶ�ŶĞā�āƘā�
contact, this has little importance for selecting the module.
The servo motor's strength is determined from dynamics calculations, 
showing that the inner arm needs a torque of 0,352 Nm, and the outer arm 
ŋłķƘ�łāāùŭ�Ö� ŶŋũŨŽā�ŋĕ�ˏ̇ː�pĿ̍��Öŭāù�Žťŋł�ŶĞĢŭ̇� Ŷƒŋ�ùĢƦāũāłŶ�ŭāũƑŋ�Ŀŋ-
tors are chosen. Due to the servo motor's high power consumption, it has 
ðāāł�łāóāŭŭÖũƘ�Ŷŋ�Öùù�Ö�˔Á�˒�Ŀť�ťŋƒāũ�ŭŽťťķƘ̍�NŋƒāƑāũ�Öŭ�ŶĞā�ŭŋķŽŶĢŋł�Ģŭ�
Ö�ŭāĿĢ̟ťāũĿÖłāłŶ�ƩŶ̇�ŶĞÖŶ�óÖł�ŭŶÖƘ�ŋł�ŶĞā�Ŷŋť�ŋĕ�ŶĞā�ŭóũāāł̇�ŶĞĢŭ�ƒĢķķ�ŋłķƘ�
łāāù�ĢłŶāũÖóŶĢŋł�Ģł�ŶĞā�ŭāŶŽť�ŋĕ�ŶĞā�ťũŋùŽóŶ̍���ðķŋóĴ�ùĢÖėũÖĿ�ŭĞŋƒŭ�Ğŋƒ�
ťŋƒāũ�Öłù�ŭĢėłÖķŭ�Öũā�ŭāłŶ�ðāŶƒāāł�ŶĞā�ùĢƦāũāłŶ�óŋĿťŋłāłŶŭ�Öłù�Ö�ƪŋƒ-
óĞÖũŶ�āƗťķÖĢłŭ�ŶĞā�ƒŋũĴƪŋƒ̍�

NEW KNOWLEDGE

The weight does not impact the screen

Target resolution: 1920*1080p

Minimum Megapixels: 2

Minimum 30 FPS

Á!�óŋĿťÖŶĢðķā

The camera module is a T-view 1080P module

¦Ğā�ŭāũƑŋ�ĿŋŶŋũŭ�Öũā�Ö�¦ŋƒāũťũŋ�mF�˘ˑ��Öłù��ùÖĿÖłù�pÖ-
kimi Micro robot servo

¦Ğā�ťũŋùŽóŶ�łāāùŭ� Ö� ˔Á� ˒��'!�ťŋƒāũ� ŭŽťťķƘ� Ģł� óŋĿðĢłÖŶĢŋł�
ƒĢŶĞ�Ö�����̍�

�� ƑŋķŶÖėā� ũāėŽķÖŶŋũ� Ģŭ� łāāùāù� ĕŋũ� ŶĞā�ƒāðóÖĿ� Öłù� ŶĞā� ŭĿÖķķ�
servo motor.
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5 
MANUFACTURING

In the following chapter the manufacturing as well as manufac-
turing partner is determined. Here there is both looked into start-
Žť�óŋŭŶ̇�Ğŋƒ�ŶĞā�ťĢāóāŭ�Öũā�ÖŭŭāĿðķāù̇�Öłù�ƒĞĢóĞ�óāũŶĢƩóÖŶĢŋłŭ�
are necessary to have, to launch a product and ensure the safety 
of the product.
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MANUFACTURING
PARTNER
�ŭ�ŶĞā�ťũŋùŽóŶ�Ģŭ�āķāóŶũĢó�ťŋƒāũāù̇�ĢŶ�łāāùŭ�Ö��!��ĢłóķŽùĢłė�Ö�!�̇�Öŭ�ƒāķķ�Öŭ�ƒĢũāŭ�
connected to servo motors, power supply, etc. In order to manufacture this, a man-
ufacturing partner is needed. 
��ťÖũŶłāũ�óŋŽķù�ðā�pŋĿāłŶÖ̍�pŋĿāłŶÖ�Ģŭ�Ö�ĿÖłŽĕÖóŶŽũĢłė�ťÖũŶłāũ̇�ƒĢŶĞ�ĕÖóĢķĢŶĢāŭ�Ģł�
Nŋłė�bŋłė̍�pŋĿāłŶÖ�ťũŋùŽóāŭ��!�̪ŭ�Öłù�ĞÖŭ�ùĢƦāũāłŶ�ĿÖłŽĕÖóŶŽũĢłė�óÖťÖðĢķĢŶĢāŭ�
for plastic parts. 
Nomenta has specialized in helping start-ups, and can deliver however much of the 
product one wishes. Hence, we can use Nomenta, in the beginning for producing 
the PCB/electronic parts, while doing the assembling ourselves and having a more 
unit-based production, and 
move towards a series produc-
tion entirely done by Nomenta, 
as sales go up. (Nomenta, 2021)

CERTIFICATIONS
¦ŋ� ŭāķķ� ťũŋùŽóŶŭ� Ģł� 'āłĿÖũĴ̇� ĢŶ� łāāùŭ� Ŷŋ� ĕŽķƩķķ�
the Danish Standard (DS). Concerning our prod-
uct and other 'electrical and electronic products', 
it must have documentation proving that it does 
not contain Hazardous Materials. To do so, one can 
e.g. obtain supply declarations of RoHS (Restric-
tion of Hazardous Substances), compliances of 
all the components, or test the components one-
self using the standard DS/EN 50581:2012. DS/EN 
50581:2012 shows how to provide the needed tech-
nical documentation of this compliance. (Elek-
trisk og elektronisk udstyr skal CE-mærkes, 2020) 
 
Furthermore, the manufacturer needs a produc-
tion control procedure, making sure the production 
óŋĿťķĢāŭ�ƒĢŶĞ�ŶĞā�1�ũāėŽķÖŶĢŋł�łŋ̍�˖˕˗̓ˑˏˏ˗̓1D̍�
(Elektrisk og elektronisk udstyr skal CE-mærkes, 
2020)

97. pŋĿāłŶÖ

98. !1�óāũŶĢƩóÖŶĢŋł

99. �ŋN��óāũŶĢƩóÖŶĢŋł

Manufacturing partner is Nomenta

Product needs to comply with DS/EN 50581:2012

�ũŋùŽóŶ�ĿŽŭŶ�óŋĿťķƘ�ƒĢŶĞ�1��āėŽķÖŶĢŋł�łŋ̍�˖˕˗̓ˑˏˏ˗
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In order to make a proof of business with 
ŶĞā� ķāÖŭŶ�ťŋŭŭĢðķā�ŭŶÖũŶŽť�óŋŭŶ̇�ŶĞā�ƩũŭŶ�
products will be produced in 3D print, as 
there is no tooling cost.

With advise from Mikkel Huse, we in-
ƑāŭŶĢėÖŶāù�ùĢƦāũāũāłŶ�ťũŋùŽóŶĢŋł�ĿāŶĞ-
ods, for small batched.

3D print has very little demands for the 
shape. However, 3D print has the draw-
back, that it is typically relatively easy 
to see lines from 3D print, and it might 
need much post processing in order to 
ėāŶ�Ö�ėŋŋù�ťũŋùŽóŶ�ƩłĢŭĞ̍�

SLS 3D print was found to be the best 
ŭŋķŽŶĢŋł̍�¦ĞĢŭ�ĞÖŭ�Ö�ĿÖŶŶā�ƩłĢŭĞ�Öŭ�ùā-
cired, and even though the surface has 
some roughness to it, it still has an ap-
ťāÖķĢłė�ŭŽũĕÖóā�ƩłĢŭĞ̍�
Hence this will be used as the production 
ĿāŶĞŋù�ĕŋũ�ŶĞā�ƩũŭŶ�ːˏˏ�ťũŋùŽóŶŭ̍�

When moving to a larger production, 
ĢłıāóŶĢŋł�ĿŋķùĢłė�Ģŭ�ŶĞā�ùāŭĢũāù�ĿÖłŽ-
facturing. This will make for very small 
production unit cost, however, there is a 
startup cost. 
In order to lower the startup cost, an 
aluminum mold is purchased. This is 
cheaper to make than a steel mold, as 
aluminum is easier to cut. However, 
where a high quality steel mold can last 
1.000.000+ cycles, an aluminum mold 
is only good for approximately 10.000 
units. 
In order to lower the mold cost, a mold 
with all six cavities in are made. Hence 
all six parts are produced in one press. 
(See mail from Fimek appendix 22)

For this production method we need 
draft angles in order to pull the piece out 
of the mold. Furthermore, an evenly dis-
tributed wall thickness is desired. If this 
is not possible, then a smooth transition 

into bigger material thickness, will help 
reduce shrink marks.
¦Ğā�ĿÖŶāũĢÖķ�óĞŋŭāł�Ģŭ����̍�¦ĞĢŭ�Ģŭ�ũāķ-
ÖŶĢƑāķƘ�óĞāÖť�Ŷŋ�ĢłıāóŶĢŋł�Ŀŋķù̇�Öłù�ĢŶ�Ģŭ�
ťŋŭŭĢðķā�Ŷŋ�ėķŽā̇�ĢłıāóŶĢŋł�Ŀŋķù̇�ŋũ�ĿÖĴā�
ŋŶĞāũ�ÖŭŭāĿðķĢāŭ̍��ŭ� ŶĞā�ťũŋùŽóŶ� Ģŭ�łŋŶ�
ŭŽðıāóŶ� Ŷŋ� ĞÖũŭĞ� āłƑĢũŋłĿāłŶ̇� łŋũ� āƗ-
tensive forces, this is not important for 
the material.

100. �d��˒ '�ťũĢłŶāù�ťÖũŶŭ

SMALL PRODUCTION (100 UNITS)

LARGE PRODUCTION (100+ UNITS)

101. !ÖƑĢŶƘ�āƗÖĿťķā

First batches are made in SLS 3D print

�Ģė�ðÖŶóĞ�ťũŋùŽóŶĢŋł�Ģŭ�ĿÖùā�Ģł�RłıāóŶĢŋł�Ŀŋķùāù�����ťķÖŭŶĢó
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ASSEMBLY
�ł�ÖŭŭāĿðķƘ�ŋĕ�ŶĞā�ťũŋùŽóŶ�Ģŭ�łāóāŭŭÖũƘ̍�

Nāũā� ùĢƦāũāłŶ�ĿāŶĞŋùŭ� Öũā� ĢłƑāŭŶĢėÖŶ-
āù̍� RłĢŶĢÖķķƘ� ĿÖĴĢłė� ťķÖŭŶĢó� ŭłÖť� ƩŶ-
tings was seen as the best solution, as it 
would both be environmentally friendly 
if pieces could be disassembled in order 
Ŷŋ�ũāťÖĢũ�Ö�ĕÖŽķŶĞƘ�ŋðıāóŶ̍�

NŋƒāƑāũ̇� ŭťāÖĴĢłė� Ŷŋ�DĢĿāĴ� ̛Öł� Ģłıāó-
tion moulding partner), it is found that 
ĿÖĴĢłė� ŭłÖť� ƩŶŶĢłė� Ģł� Öł� ÖāŭŶĞāŶĢóķƘ�
pleasing way, which needs some degree 
of undercuts in the molds, and would 
heavily increase the tooling cost. Hence, 
due to the decision of starting as a start-

up (see page 83), a more acessible man-
ufacturing is chosen. 

Plastic welding requires more manufac-
turing processes, hence, the choice has 
been gluing the parts together. 
��łŽĿðāũ�ŋĕ�ùĢƦāũāłŶ�ėķŽāŭ�óÖł�ðā�Žŭāù�
Ŷŋ� ðŋłù�����ťķÖŭŶĢó̍� �ŭ� ŋŽũ� ÖťťķĢóÖŶĢŋł�
Ģŭ�łŋŶ�ŭŽðıāóŶ�Ŷŋ�āƗŶũāĿā�ŶāĿťāũÖŶŽũāŭ̇�
not any noticeable forces, a cheap glue 
can be used. 

In order to ease the manufacturing when 
gluing the parts together, some detailes 
are made on the plastic parts

mÖĴĢłė� ŭĿÖķķ� ÖķĢėłĿāłŶŭ� ŭŶŽùŭ̇� ŋũ�ėũŋŋƑāŭ� ĕŋũ�ťķÖóĢłė� ŶĞā�ƩŶŶĢłė�ťĢāóā� ĢłŶŋ� ŶĞā�
arm, makes it a lot easier to align the parts. This will ease the manufacturing, and 
ŋłóā�Öķķ�ĢłŶāũłÖķ�óŋĿťŋłāłŶŭ�Öũā�ƩŶŶāù̇�ŶĞā�ťĢāóāŭ�óÖł�ðā�ėķŽāù�ŶŋėāŶĞāũ̍�

The arms are mounted to the servo mo-
tor, by a small screw. The plastic piece 
is hence held in place by the screw, con-
necting to the servo motor. Once the in-
ŶāũłÖķ�óŋĿťŋłāłŶŭ�ĕŋũ�āÖóĞ�ÖũĿ�Ģŭ�ƩŶŶāù̇�
the lid can be glued into the groove. 

Pieces for assembly

Assembling the arms to servo motor

�ķĢėłĿāłŶŭ
Groove

The pieces are glued together

102. �ũŋùŽóŶ�ÖŭŭāĿðķĢłė

103. �ũŋùŽóŶ�ÖŭŭāĿðķĢłė
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RECAP
In the chapter, the manufacturing partner Nomenta was chosen, as  
they specialize in working with start-ups, andit is possible to scale the 
production here. Both in terms of units, but also in terms of how much 
of the product they produce. 
 
¦Ğā�ƩũŭŶ� ːˏˏ�łĢŶŭ� Öũā��d��˒'�ťũĢłŶāù̍�NŋƒāƑāũ̇� ÖĕŶāũ� ŶĞĢŭ̇� ŋłóā� ŶĞā�
ðŽŭĢłāŭŭ�Ģŭ�ťũŋƑāù̇�ĢłıāóŶĢŋł�ĿŋķùĢłė�ƒĢķķ�ðā�Žŭāù̇�Öŭ�ĢŶ�Ģŭ�ĿŽóĞ�óĞāÖťāũ�
pr. unit. The pieces are either glued together as this is the cheapest as-
sembly or pieces mounted to servo motors are screwed.

NEW KNOWLEDGE
Manufacturing partner is Nomenta

Product needs to comply with DS/EN 50581:2012

�ũŋùŽóŶ�ĿŽŭŶ�óŋĿťķƘ�ƒĢŶĞ�1��āėŽķÖŶĢŋł�łŋ̍�˖˕˗̓ˑˏˏ˗

First batches are made in SLS 3D print

�Ģė�ðÖŶóĞ�ťũŋùŽóŶĢŋł�Ģŭ�ĿÖùā�Ģł�RłıāóŶĢŋł�Ŀŋķùāù�����ťķÖŭŶĢó

The pieces are glued together
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6 
BUSINESS

The following chapter outlines the business 
óÖŭā̍��ł�ŋƑāũƑĢāƒ�Ģŭ�ėĢƑāł�ƒĢŶĞ�Ö�dāÖł�Ŀŋùāķ�
canvas, and the elements of this are detailed 
in pricing, budget, an execution plan, and 
Market penetration plan to start produc-
ing and reaching customers, and competitor 
analysis, to determine the market.
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LEAN MODEL CANVAS

START UP COMPANY

��dāÖł�Ŀŋùāķ�óÖłƑÖŭ�Ģŭ�ĿÖùā�Ŷŋ�ŋŽŶķĢłā�ŶĞā�ðŽŭĢłāŭŭ̍�¦ĞĢŭ�ŭĞŋƒŭ�ŶĞā�ťũŋðķāĿ̇�ŭŋķŽ-
tion, the value of the solution, and how it will reach a certain customer group. Fur-
thermore, cost and revenue are highlighted.

¦Ğāũā�Öũā�Ö�ĕāƒ�ùĢƦāũāłŶ�ĿÖłŽĕÖóŶŽũāũŭ�ŋĕ�ƒāðóÖĿŭ̍�NŋƒāƑāũ̇�ĿŋŭŶ�ŋĕ�ŶĞāŭā�óŋĿ-
panies are focused on consumer end-products, being a part of their mission state-
ĿāłŶ̍� Dŋũ� āƗÖĿťķā̇� ťÖũŶ� ŋĕ� dŋėĢŶāóĞ̪ŭ�ĿĢŭŭĢŋł� Ģŭ� Ŷŋ�ĿÖĴā� ̦āƑāũƘùÖƘ� óŋłŭŽĿāũ�
ťũŋùŽóŶŭ̧�̛�ðŋŽŶ�dŋėĢŶāóĞ�̟�zŽũ��ŶŋũƘ�Öłù�DŋóŽŭ̇�ł̍ù̜̍̍
�ŭ�ĿŋŭŶ�ĿÖũĴāŶ� ķāÖùāũŭ�ùŋ�łŋŶ�ĞÖƑā�Ö� ĕŋóŽŭ�ŋł�łĢóĞā�ĿÖũĴāŶŭ̇�ŭŽóĞ�Öŭ� ŶĞāũÖťĢŭŶ�
webcams, and due to the relatively low entrance barriers of making a webcam (lots 
ŋĕ�óÖĿāũÖ�ĿŋùŽķāŭ�Öũā�ÖƑÖĢķÖðķā�ĕŋũ�Ö�ķŋƒ�óŋŭŶ̇�Öłù�óŽŭŶŋĿ��!�̪ŭ�Öũā�ðāóŋĿĢłė�Ģł-
creasingly cheaper), it is decided to access the product as a start-up. 

104. dāÖł�mŋùāķ�!ÖłƑÖŭ

Problem
When having 
online video 
calls, one loses 
the intimacy 
of having eye 
contact, as one 
is not looking 
into the cam-
era
(see pp. 32)

Existing solu-
tions
- Teleprompt-
ers (often 
expensive and 
big)
- Eye-correct-
ing software 
(Still faulthy, 
and faking 
sensitive situ-
ation)

Solution
Eye-See

Unique value 
proposition
Eye contact in 
online video 
calls

High level 
concept
Intimacy im-
proving web-
cam

Unfair advan-
tages
First movers 
on market. 

Customer
segments
Therapists 
(psychiatrists, 
psychologists, 
coaches, etc.) 
providing on-
line therapy 

Early adapters
Private prac-
ticing thera-
pists

Key metrics
100 sales in 
1 year, and 
4000/year in 
year 5 

Channels
Own webshop 

�ùŭ�ŋł
Facebook and
Instagram

Cost structure
Fixed costs
82.000 DKK (Insurances, it ect.) 

Variable costs
RłıāóŶĢŋł�ĿŋķùĢłė̆�˓˒ˏ�'bb
SLS 3D print: 1442 DKK

Revenue streams
Product price: 1900 DKK

�āƑāłŽā�RłıāóŶĢŋł�mŋķùĢłė̆�ː˓˖ˏ�'bb
Revenue SLS 3D print: 458 DKK
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�āėÖũùĢłė�ŶĞā�ťũĢóā̇�ː˘ˏˏ�ùĴĴ�ÖťťāÖũŭ�Ŷŋ�ðā�Ʃłā̇�ƒĞāũāÖŭ�ˑ˘ˏˏ�ùĴĴ�ŭāāĿŭ�Ö�ķĢŶŶķā�
too expensive. For both the therapist getting told the price was 2700 dkk and the 
one getting told it was 2900 dkk, they mention that they would have great expecta-
tions to webcam-solutions this expensive (e.g. auto-focus functions, lighting ad-
ıŽŭŶĿāłŶ̇�āŶó̜̍̍�NŋƒāƑāũ̇�ŶĞāƘ�Öũā�łŋŶ�óŋĿťķāŶāķƘ�ùĢŭĿĢŭŭĢƑā̇�Öłù�ðŋŶĞ�ÖũėŽā�ŶĞÖŶ�
it solves a big problem. Whereas at a price of 1900 DKK, the decicions seems to be 
ĿŽóĞ�āÖŭĢāũ̍�Nāũā�ŶĞāƘ�ıŽŭŶ�ĿāłŶĢŋł�ŶĞÖŶ�ŶĞā�ƒŋŽķù�ðŽƘ�Ö�ťũŋùŽóŶ̇�Öłù�ŶĞā�ðÖũũĢāũŭ�
to purchase seems much smaller. 

We then decide to make the price 1900. It seems like we are still able to sell the 
product at nearly 3000 DKK, however it will take more conviscing, and hence we 
ðāķĢāƑā� ŶĞÖŶ�Ö�ðĢėėāũ�ťũŋƩŶ�óÖł�ðā�ÖóĞĢāƑāù� ĕũŋĿ�ŭāķķĢłė�Ŀŋũā�ŽłĢŶŭ̇� ũÖŶĞāũ� ŶĞÖł�
earning a little extra on each unit.Moreover, this investigation has an error source, 
ŭĢłóā�ŶĞā�ŶĞāũÖťĢŭŶŭ�Ĵłāƒ̇�ŶĞāƘ�ƒāũā�ÖłŭƒāũĢłė�Ö�ƩóŶĢƑā�ŨŽāŭŶĢŋł̇�Ğāłóā�ŭĢėłĢłė�Žť�
for a newsletter or a pre-purchasing list might have lead them to answer otherwise. 

¦Ğā�ŭāķķĢłė�ťũĢóā�Ģŭ�ː˘ˏˏ�'bb�āƗóķ̍�Á�¦

Price 2900 DKK
̦¦Ğā�ťũĢóā�ŭāāĿŭ�ÖŶ�ƩũŭŶ�ŭŽťũĢŭĢłėķƘ�

high, compared to prices of e.g. some 
laptops ....”

- Christen, student priest

Price 2400 DKK
̦¦Ğā�ťũĢóā�ŭāāĿŭ�Ʃłā̧

- Marlene, psychiatrist

Price 2700 DKK
“On one hand 2700 DKK is not much to solve this problem. However, I would 
have high demands to video quality, auto focus etc. I think I would investigate 

the prices of teleprompters before I bought it.”
̟��ŭĿŽłù̇�ťŭƘóĞŋķŋėĢŭŶ

Price 2900 DKK
“I would like some studies that ap-
prove the importance of eye contact, 

and verify the solution...”
- Rikke, psychologist

Price 1900 DKK
̦¦Ğā�ťũĢóā�Ģŭ�Ʃłā̉�ː˘ˏˏ�ƒŋŽķù�ĕÖŭŶ�ĿÖĴā�

its own money in a business”
̟�¦ÖłıÖ̇�óŋÖóĞ

PRICING
In order to set a pricepoint for the product, renderings of the product is send out to 
ŭāƑāũÖķ�ùĢƦāũāłŶ�ŶĞāũÖťĢŭŶ�̛ŭāā�ÖťťāłùĢƗ�ː˗̜̍�1ÖóĞ�ŋĕ�ŶĞā�ŶĞāũÖťĢŭŶŭ�ƒāũā�Ŷŋķù̇�ŶĞÖŶ�
ŶĞā�ťũŋùŽóŶ�ĞÖù�Ö�ùĢƦāũāłŶ�ťũĢóā̒�ĕũŋĿ�ː˘ˏˏ�ùĴĴ�Ŷŋ�ˑ˘ˏˏ�ùĴĴ�̛āƗóķ̍�Á�¦̜̍�¦Ğā�ťŽũ-
ťŋŭā�ŋĕ�ŶĞĢŭ�ƒÖŭ�Ŷŋ�Ʃłù�ŶĞā�ũĢėĞŶ�ťũĢóā�ťŋĢłŶ�ĕŋũ�ŶĞā�ťũŋùŽóŶ̇�Ğāłóā�ƩėŽũā�ŋŽŶ�ƒĞÖŶ�
the value of this product is worth to the therapists.
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��ťũĢóā�āŭŶĢĿÖŶĢŋł�Ģŭ�ĿÖùā̇�ĕŋũ�ťũŋùŽóĢłė�ŶĞā�ťũŋùŽóŶ̍�¦ĞĢŭ�āŭŶĢĿÖŶĢŋł�Ģŭ�ĿÖùā�Ģł�
ðŋŶĞ�Ö�˒'�ťũĢłŶāù�ƑāũŭĢŋł̇�Öŭ�ƒāķķ�Öŭ�Öł�ĢłıāóŶĢŋł̟Ŀŋķùāù�ťũŋùŽóŶĢŋł�ťũĢóā̍�1ÖóĞ�
internal component is found on alibaba, ebay etc. Hence these items already have 
prices.

These prices are used to calculate revenue based on sales. 
Note that this has some inaccuracy. The pricing of internal components are not 
based on bulk orders, and hence it is likely that these prices will be a little lower 
when buying several units at a time. However, this will only contribute to a better 
economy.

Component pricing:

The internal components are priced 
from online found prices. Here, the 
small servo motor is an expensive part. 
However, it is also a crucial part, of 
making the design as little distracting in 
front of the screen as possible. The price 
of this motor is from 2016 when it was 
ƩũŭŶ�ķÖŽłóĞāù̇�Ğāłóā�ĢŶ�ĿĢėĞŶ�ðā�óĞāÖť-
er today when more units are produced 
(Kashiwao, 2016).
The webcam is also an expensive mod-
ule, however again a crucial part of the 
product. When buying a webcam prod-
uct priced at 1900 DKK, one will expect a 
good quality video signal. 

Hence the total cost of internal compo-
nents is 372,5 DKK.

Variable cost

3D print:
Prices from the company “Xometry”, 
states that we can produce SLS 3D print-
ed parts for 1070 DKK each. (See appendix 
22) 

Hence the total cost of a 3D printed unit is 
͡�ː˓˓˔�'bb

Injection molding
Dŋũ�ĢłıāóŶĢŋł�ĿŋķùĢłė�ÖŶ�DĢĿāĴ̇ŶĞā�Ŀŋķù�
costs of 220.000 DKK. However, each unit 
can be produced for 57 DKK. (See appen-
dix 22) 

Nāłóā�ŶĞā�ŶŋŶÖķ�óŋŭŶ�ŋĕ�Öł�RłıāóŶĢŋł�Ŀŋķù-
āù�ŽłĢŶ�Ģŭ�͡�˓˒ˏ�'bb̍

COST PRICE

Item Price

Small servo 150 DKK

Big servo 30 DKK

PCB 20 DKK

!� 15 DKK

�ŋƒāũ��ùÖťŶŋũ 21 DKK

Webcam 90 DKK

Torsion spring 21 DKK

Wire 18 DKK

Ball Bearing 6 DKK

`ŋƘŭŶĢóĴ� 1,5 DKK

Total 372,5 DKK

105. �ũĢóāŭ�ŋĕ�ĢłŶāũłÖķ�óŋĿťŋłāłŶŭ̍��āĕŭ̆�̛bÖŭĞĢƒÖŋ̇�ˑˏː˕̜̇�
̛¦ŋƒāũťũŋ�mF˘ˑ�̇�ł̍ù̜̍̇� ̛�!�̇�ł̍ù̜̍̇� ̛!���ŶĿāėÖ�˒ˑ˗ť̇�ł̍ù̜̍̇�
̛ːˑƑ�ˑÖ��ŋƒāũ��ùÖťŶāũ̇�ł̍ù̜̍̇�̛ÂāðóÖĿ̇�ł̍ù̜̍̇�̛�ĢÖłŋŶũëù�̟�ÁũĢù-
ĕıāùũā�̓�¦ŋũŭĢŋłŭĕıāùũā̇�ł̍ù̜̍̇�̛1ķāóŶũĢó�ÂĢũā̇�ł̍ù̜̍̇�̛mĢłĢÖŶŽũā��Öķķ�
�āÖũĢłė̇�ł̍ù̜̍̇�̛`ŋƘŭŶĢóĴ̇�ł̍ù̜̍
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This provides us with the knowledge needed to make a CVP analysis, determining 
ƒĞāł�ðũāÖĴāƑāł� Ģŭ� ÖóĞĢāƑāù̍�¦ĞĢŭ� Ģŭ�ùŋłā� ĕŋũ�ðŋŶĞ� ŶĞā�˒'�ťũĢłŶĢłė�Öłù� RłıāóŶĢŋł�
molding, and these are then compared:

From these graphs, it is seen that it takes a long time before the revenue from 3D 
ťũĢłŶāù�ťÖũŶŭ̇�ĞÖŭ�ťÖĢù�ŶĞā�ƩƗāù�óŋŭŶ̍�NŋƒāƑāũ̇� ŶĞāũā� Ģŭ�ƑāũƘ� ķĢŶŶķā�ŭŶÖũŶ̟Žť�óŋŭŶ̍�
!ŋĿťÖũāù�Ŷŋ�ŶĞā�ĢłıāóŶĢŋł�ĿŋŽķùĢłė̇�ĢŶ�Ģŭ�łāāùāù�Ŷŋ�ŭāķķ�łāÖũķƘ�ŶĞā�ŭÖĿā�ÖĿŋŽłŶ�ŋĕ�
ŽłĢŶŭ�Ŷŋ�óũāÖŶā�Ö�ťũŋƩŶ̍�NŋƒāƑāũ̇�ŋłóā�ðũāÖĴāƑāł�Ģŭ�ÖóĞĢāƑāù�ŶĞā�ĢłıāóŶĢŋł̟Ŀŋķùāù�
production creates a much greater revenue. This however has a bigger startup cost. 

Hence, it is desired to start of with a 3D print production, due to the low startup 
óŋŭŶ̍�¦ĞĢŭ�Ģŭ�Ŷŋ�ĿÖĴā�Ö�ťũŋŋĕ�ŋĕ�ðŽŭĢłāŭŭ̍�złóā�ŶĞā�ƩũŭŶ�ːˏˏ�ŽłĢŶŭ�Öũā�ŭŋķù̇�ŶĞā�Ģł-
ƑāŭŶĿāłŶ�ŋĕ�ĢłıāóŶĢŋł�ĿŋķùĢłė�Ģŭ�ĿÖùā̍�¦ĞĢŭ�ƒĢķķ�ĿÖĴā�ĕŋũ�Ö�ðĢėėāũ�ťũŋƩŶ�Ģł�ŶĞā�ĕŋķ-
lowing years, where the startup cost is already paid.

Fixed cost:
¦Ğā�ƩƗāù�āƗťāłŭāŭ�ĕŋũ�ŶĞā�ðŽŭĢłāŭŭ�Öũā�ũāķÖŶĢƑāķƘ�ķŋƒ̍�RŶ�ĢłóķŽùāŭ̒�R¦�ŭƘŭŶāĿŭ̇�Ģł-
surances, marketing, and auditor.
IT systems, including Mail, text program, 
and economics software, is approximately 
500 DKK a month (Vagning, 2021).
Insurances are a must-have for a business. 
Here both mandatory third-party insurance, 
as well as product insurance, is needed, to 
approximately 8.000 DKK a year. (Vagning, 
2021)
�ŽùĢŶŋũ�Ŷŋ�ĿÖĴā�Ö�ƩłÖłóĢÖķ�ũāťŋũŶ�ðƘ�ŶĞā�āłù�
of the year cost approximately 6.000 DKK 
̛�āƑĢŭŋũː̇� ˑˏˑː̜̍� �� ƒāðŭĢŶā� ùŋĿÖĢł� óŋŭŶŭ�
ː̍ˏˏˏ� 'bb� ̛ÁÖėłĢłė̇� ˑˏˑː̜̇� Öłù� Ģł� ŶĞā� ƩũŭŶ�
year, prototypes of 4.000 DKK are produced. 
Marketing rounds up to 40.000 DKK a year, in 
magazines directed target audience. 
¦ĞĢŭ�ĿÖĴāŭ�Ö�ŶŋŶÖķ�ƩƗāù�āƗťāłŭā�ŋĕ�˕ː̍ˏˏˏ�'bb

¦Ğā�ƩũŭŶ�ːˏˏ�ŽłĢŶŭ�Öũā�˒'�ťũĢłŶāŶ̇�Ŷŋ�ĿÖĴā�Ö�ťũŋŋĕ�ŋĕ�ðŽŭĢłāŭŭ̍�
¦Ğāł�Öł�ĢłıāóŶĢŋł̟ĿŋķùĢłė�óÖƑĢŶƘ�Ģŭ�ťŽũóĞÖŭāù̍�

106. ˒'�ťũĢłŶĢłė�!ŋŭŶ̟ÁŋķŽĿā̟�ũŋƩŶ�ÖłÖķƘŭĢŭ� 107. RłıāóŶĢŋł�ĿŋŽķùĢłė�!ŋŭŶ̟ÁŋķŽĿā̟�ũŋƩŶ�ÖłÖķƘŭĢŭ�

Item Price a year

IT systems 6.000 DKK

Insurance 8.000 DKK

�ŽùĢŶŋũ 6.000 DKK

Website 1.000 DKK

Marketing 40.000 DKK

Total 61.000 DKK
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��ķĢŨŽĢùĢŶƘ�ðŽùėāŶ�Ģŭ�ŋŽŶķĢłāù̇�Ģł�ŋũùāũ�Ŷŋ�ùāŶāũĿĢłā�ŶĞā�ÖĿŋŽłŶ�ŋĕ�ĿŋłāƘ�łāāùāù�Ŷŋ�
ũŽł�ŶĞā�ðŽŭĢłāŭŭ̇�Öłù�ŶĞÖŶ�ŶĞāũā�Ģŭ�ÖķƒÖƘŭ�ŭŽƧóĢāłŶ�ĿŋłāƘ�Ŷŋ�ťÖƘ�ðĢķķŭ̍�

¦Ğā�ƩũŭŶ�ƘāÖũ�Ģŭ�ĞĢėĞķĢėĞŶāù�Ğāũā̆

Following is breaking sales into a 5 year plan. Marketing cost etc. expands when 
ŭÖķāŭ�ũÖĢŭāŭ̍�¦Ğā�ŭÖķķÖũƘ�ƒĢķķ�ũÖĢŭā̇�Öŭ�ŶĞā�ĢłóŋĿā�ėŋāŭ�Žť̍���ŭĢĿťķā�ðŽùėāŶ�ĕŋũ�
ŶĞā�ƩũŭŶ�˔�ƘāÖũŭ�ŋĕ�ðŽŭĢłāŭŭ�ƒĢķķ�ķŋŋĴ�ķĢĴā�ŶĞĢŭ̆

Here, we see that we have relatively lit-
tle startup cost. The biggest expense is 
ėāŶŶĢłė�Ö�!1̟óāũŶĢƩóÖŶĢŋł�ŋł� ŶĞā�ťũŋù-
uct. This will, alongside operation cost, 
ðā� ŶĞā� ŋłķƘ� ĿÖıŋũ� āƗťāłŭā̍� złóā� Öł�
adequite amount is sold, and that the 
ðŽŭĢłāŭŭ�óÖŭā�ĞÖŭ�ðāāł�ťũŋƑāł̇�Ö�Ģłıāó-
tion moulding tool is bought which will 
ŭĢėłĢƩóÖłŶķƘ� ķŋƒāũ� ŶĞā� ĿÖłŽĕÖóŶŽũĢłė�
cost. However, it is quite an investment. 

Hence to start running the company, 
Ö� ŶŋŶÖķ� ĢłƑāŭŶĿāłŶ� Ģł� ŶĞā� ƩũŭŶ� ƘāÖũ� ŋĕ�
300.000 DKK is necessary. However, the 
250.000 DKK of these, are not necessary 
before the business has been proven. 
¦Ğā�ƩũŭŶ�ƘāÖũ�ŋĕ�ðŽŭĢłāŭŭ̇�ƒā�ĞÖƑā�ƩƗāù�
óŋŭŶ� ŋĕ� ˕ː̍ˏˏˏ�'bb̍� �ķķ� ŋŶĞāũ� óŋŭŶŭ� Öũā�
variable cost, or tooling cost. 

5 years

LIQUIDITY BUDGET

108. dĢŨŽĢùĢŶƘ�ðŽùėāŶ

109. ˔�ƘāÖũ�ŋƑāũƑĢāƒ

Year 1 Year 2 Year 3 Year 4 Year 5

Sales 100 300 1.000 2.000 4.000

Income 530.000 dkk 570.000 dkk 1.900.000 dkk 3.800.000 dkk 7.600.000 dkk

Expenses 485.000 dkk 604.000 dkk 1.280.00 dkk 2.000.000 dkk 3.000.000 dkk

Total 45.000 dkk - 34.000 dkk 620.000 dkk 1.800.000 dkk 4.600.000 dkk

Bottom line 45.000 dkk 11.000 dkk 631.000 dkk 2.431.000 dkk 7.031.000 dkk
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$

1 2 3 4 5 6 7 8

User servey Contact key 
customers

Identify 
improvent

Apply funds
(50.000 

DKK)

$

Apply funds
(250.000 

DKK)

Start 3D 
print 

production

Start salesFind PCB 
board 

manufactu-
ring partner

Sign 
manufactu-
ring agree-

ment

Sign 
manufactu-
ring agree-

ment

Find injecti-
on molding 

partner

Get CE 
approval

Create
prototypes

Present for 
customers

Evaluation

Concept 
detailing

4
Months

1
Month

1
Month

3
Months

Upon 100 
sales

1
Month

Start high 
number 

sales

20,000 DKK 30,000 DKK 220,000 DKK

In order to reach the market, several steps are needed. To get an overview of these 
ŭŶāťŭ̇�Öł�āƗāóŽŶĢŋł�ťķÖł�Ģŭ�ĿÖùā̍�¦ĞĢŭ�ĢłóķŽùāŭ�ŶĞā�ŭŶāťŭ�Ŷŋ�ĿÖĴā�ŶĞā�ƩũŭŶ�ťũŋùŽóŶŭ̇�
that will be used to make a Proof of Business, as well as steps towards making a 
higher batch production. This plan only includes steps necessary to start produc-
ŶĢŋł�Öłù�ƒā�Öũā̇�ÖŶ�ŶĞā�ŶĢĿā�ŋĕ�ƒũĢŶĢłė̇�Ģł�ťĞÖŭā�ˏ ̍���ťķÖł�ĕŋũ�ũāÖóĞĢłė�ŶĞā�óŽŭŶŋĿāũŭ�
is found on page 89.

Here the ideation phase has evolved into 
ŶĞĢŭ� ťũŋùŽóŶ� ťũŋťŋŭÖķ̍� �ĕŶāũ� ŶĞĢŭ̇� ŭŋĿā�
more detailed prototypes are made, 
which can be tested on users. This is in 
order to make some improvements, that 
might be necessary. 
�� ĕŽłùĢłė� ŋĕ� ˔ˏ̍ˏˏˏ� 'bb� Ģŭ� łāóāŭŭÖũƘ̍�
This can either be through funding pro-

grams, or taking a bank loan. 
�ĕŶāũ� ŶĞĢŭ� ŶĞā� ķÖŭŶ� ÖťťũŋƑÖķŭ� ķĢĴā� !1� Ģŭ�
found, and a production is startet. Once 
ŶĞā�ƩũŭŶ�ːˏˏ�łĢŶŭ�Öũā�ŭŋķù̇�Ö�ðĢėėāũ�ťũŋ-
duction is started and additional funds 
of 250.000 DKK in order to produce the 
Ŀŋķù�ĕŋũ�ĢłıāóŶĢŋł�ĿŋŽķùĢłė̍�

EXECUTION PLAN

110. 1ƗāóŽŶĢŋł�ťķÖł
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MARKET PENETRATION
To make a market penetration strat-
egy and get to know the procurement 
structures of private practitioners, we 
contacted Marlene B., who has started a 
̨ŶĞāũÖťƘ�óŋĿĿŽłĢŶƘ̪̍�Nāũā�ː ˏ�ŶĞāũÖťĢŭŶŭ�
ƒĢŶĞ�ùĢƦāũāłŶ�ðÖóĴėũŋŽłùŭ� āÖóĞ� ũāłŶ� Ö�
room and provide their treatments and 
therapies.

Marlene B. tells us, that they do not want 
printed advertisements, and if they get 
some, they throw it away without look-
Ģłė�ÖŶ�ĢŶ�ƩũŭŶ̍�DŽũŶĞāũĿŋũā̇�ŶĞāƘ�ùŋ�łŋŶ�
have any special procurement agree-
ments.

To sell the product, it is decided to sell 
directly to the therapist/hospital, with-
ŋŽŶ�Ö�ũāŶÖĢķāũ̍��ŭ�ŶĞā�ŶĞāũÖťĢŭŶ�ùŋāŭ�łŋŶ�
have any specialized sales channels this 
is not an opportunity. Furthermore, it 
would not make sense to sell the prod-
uct in general electronics retailers, as 
the focus of this product is a niche mar-
ket. By selling the product directly, a 
bigger contribution margin will also be 
achieved. 

When they need new equipment for their 
ŋƧóāŭ̇�ŶĞāƘ�ŭāÖũóĞ�ĕŋũ�ĢŶ�ŋłķĢłā̍���ťÖũŶ�ŋĕ�
having a clinic is also to create an atmo-
sphere, hence they seek inspiration on 
platforms like Instagram. Besides seek- 
ing interior inspiration on social media,
they also use Facebook and Instagram 
for free self-promotion and paid adver-
tisements to get more customers in their 
clinic. Thus, social media is a great place 
to hit this target group.

Moreover, they value recommendations 
from other therapists and tests com-
paring similar products before buying 
something new.

Thus, it is expected to do the advertise-
ment on social media by ourselves, since 
that is a relatively simple but somewhat 
time-consuming task. However, we will 
need to spend money on creating pro-
fessional looking content, like videos 
and product photos, besides the render-
ings we can make ourselves.

Therapist seeks inspiration and 
promotes themselves on social 
media

CONNECT must have ads on social 
media

Therapist value reviews/recom-
mendations from others

Early adapters gets EyeSee for free 
in exchange for participating in vid-
eo ads
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COMPETITOR ANALYSIS
Online consultations were a thing way before the coronavirus forced everyone to 
stay home and digitalize. Hence, there already exists products, which to some ex-
tend supports virtual meetings. Following is an overview of the products, including 
a comparison with our product requirements.

Teleprompter for tablet
Price: 4.045 dkk (+ tablet and camera)
ŭĢłė�Ö�ŶāķāťũŋĿťŶāũ̇�Öŭ�Ö�ŭŋķŽŶĢŋł�ĕŋũ�
the lack of eye contact, has been men-
ŶĢŋłāù� ðƘ� ŶĞā� ťŭƘóĞŋķŋėĢŭŶ̇� �ŭĿŽłù̍�
He stated that it was a matter of price 
and webcam quality, whether he would 
choose our product or a teleprompter. 
Looking into videos of this setup, it 
shows that depending on the lighting, 
the camera behind might be visible, 
Ğāłóā�ŶĞā�ťÖŶĢāłŶ�ķŋŋĴŭ�̨ŶũÖłŭťÖũāłŶ̪̇�

Add-on webcam
Price: 200 dkk - 1000 dkk
Regular webcams are the only used solu-
tion among our respondent therapists. It 
has the pitfall, that it does not provide eye 
contact and the possibility to look at the 
patient on the screen, at the same time. 
Furthermore, does not allow the therapists 
Ŷŋ� ÖùıŽŭŶ� ŶĞā�ƒāðóÖĿ�ƒĢŶĞŋŽŶ� ŶĞā�ťÖŶĢāłŶ�
knowing.

Conference webcam
Price: 1.999 dkk
The conference webcam has not 
been observed used by therapists, 
however, they could potentially put 
it in front of their screens to simu-
late the eye contact functionality of 
our product. However, the “webcam 
ball” is rather large and will (to-
gether with the “pillar”) cover a lot 
of the screen.

111. ̛ÂāðóÖĿ̇�ł̍ù̜̍

112. ̛dŋėĢŶāóĞ��!!˘˔ˏ�!ŋłĕāũāłóā!ÖĿ̇�ł̍ù̜̍

113. ̛¦āķāťũŋĿťŶāũ�ĕŋũ�ŶÖðķāŶ̇�ł̍ù̜̍

ƒĞĢóĞ�ĿĢėĞŶ�óÖŽŭā�ķŋŭŭ�ŋĕ�ùāŶÖĢķŭ̍�ŭĢłė�Ö�ŶāķāťũŋĿťŶāũ�Öķŭŋ�ĢłóķŽùāŭ�ðŽƘĢłė�
a tablet large enough to give an acceptable image size. Besides that, one will 
Öķŭŋ�łāāù�Ŷŋ�ðŽƘ�Ö�óÖĿāũÖ�ŶĞÖŶ�ƩŶŭ�ŶĞā�ŭāŶŽť̇�ƒĞĢóĞ�Ģŭ�ĿŋŭŶķƘ�ķÖũėā�ƑĢùāŋ�óÖĿ-
eras. Moreover, one needs to be capable of connecting all these things to the 
conference call software and make it run smoothly.

Continues on the next page
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RECAP

Eye correction software
Price: Built-in software
¦Ğā� ƩũŭŶ� ĢŭŭŽā� ũāėÖũùĢłė� ŽŭĢłė� ŭŋĕŶ-
ware to correct the eyes, hence sim-
ulate eye contact, is that it does not 
work very well according to our tests 
(see photos). Furthermore, there are 
ethical problems in faking the mim-
Ģóŭ�Ģł�ŶĞĢŭ�ŭťāóĢƩó�óŋłŶāƗŶ̇�ŭĢłóā�ĕÖóĢÖķ�
expression and non-verbal communi-
cation are a huge part of therapy. The 
software may become a good solution 
ĕŋũ� óŋũũāóŶĢłė� ŶĞā� ŶĞāũÖťĢŭŶŭ̪� āƘāŭ� Ģł�
the future, but at the moment it looks 
too unnatural.

Testing the eye correction software of Apple’s Facetime:

114. ̛mĢóũŋŭŋĕŶ�āƘā�óŋłŶÖóŶ�ŭŋĕŶƒÖũā̇�ł̍ù̜̍

115. dŋŋĴĢłė� ĢłŶŋ�
óÖĿāũÖ

116. dŋŋĴĢłė�
at the others eyes

117. dŋŋĴĢłė� ĢłŶŋ�
óÖĿāũÖ

118. dŋŋĴĢłė�
at the others eyes

¦Ğā�ťũāƑĢŋŽŭ� óĞÖťŶāũ�ĞÖŭ�ŋŽŶķĢłāù�Ö�ðŽŭĢłāŭŭ�ťķÖł� ĕŋũ�Ö� ŭŶÖũŶŽť̍��� ŭÖķāŭ�ťũĢóā�ŋĕ�
ː˘ˏˏ�'bb�āƗóķ�Á�¦�Ģŭ�ùāŶāũĿĢłāù̍��� ķĢŨŽĢùĢŶƘ�ðŽùėāŶ�ŭĞŋƒŭ�ŶĞÖŶ�ŶĞā�ƩũŭŶ�ƘāÖũ�ŋĕ�
business needs 300.000 DKK in investments. This investment is necessary once the 
business plan has been proven, by producing lower number batches in 3D print. The 
ƩũŭŶ�óŽŭŶŋĿāũŭ�ƒĢķķ�ðā�ťũĢƑÖŶā�ťũÖóŶĢóĢłė�ŶĞāũÖťĢŭŶŭ̇�Öłù�ŶĞāŭā�ƒĢķķ�ðā�óŋłŶÖóŶāù�ŋł�
platforms they are already utilizing themself, such as Facebook, Instagram, etc. 
The therapist will often get product recommendations from colleagues, and hence 
ĢŶ�Ģŭ�ĢĿťŋũŶÖłŶ�Ŷŋ�ėāŶ�ĢłŶŋ�ŶĞāŭā�óķĢłĢóŭ̍���ťķÖł�ĕŋũ�ŭŶÖũŶĢłė�ťũŋùŽóŶĢŋł�Öłù�ŶĞā�łāó-
āŭŭÖũƘ�ŭŶāťŭ�Öũā�ĿÖùā̍�DũŋĿ�ŶĞĢŭ̇�ĢŶ�ƒĢķķ�ðā�ťŋŭŭĢðķā�Ŷŋ�ĞÖƑā�ŶĞā�ƩũŭŶ�ŭÖķāŭ̇�˕�ĿŋłŶĞŭ�
after starting up. The chapter has also looked at competitors and found that there 
Öũā�Ö�ķŋŶ�ŋĕ�ùĢƦāũāłŶ�óÖĿāũÖŭ̇�Öłù�óŋłĕāũāłóā�óÖķķ�ťũŋùŽóŶŭ�ŋł�ŶĞā�ĿÖũĴāŶ̍�Nāũā�ĢŶ�
is also seen, that no solution delivers a solution for eye contact, satisfyingly with-
out having compromises that prevent the ability to read facial expressions for the 
therapist.  
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7 
FUTURE 
PRODUCTS

¦ĞũŋŽėĞ�ŶĞĢŭ�ťũŋıāóŶ̇�ƒā�ĞÖƑā�
focussed on the MVP, and 
Ğāłóā̇�ùāŶÖĢķĢłė�ŶĞā�ƩũŭŶ�ŋĕ�Ö�
series of products for the mar-
ket. Thus, the following chap-
ter is sketches and thoughts 
ŋĕ�ŶĞā�ƩũŭŶ�ĿŋùĢƩóÖŶĢŋłŭ�Öłù�
other products to come.
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FUTURE ADD-ONS
¦Ğā�ƩũŭŶ�ĿŋùĢƩóÖŶĢŋłŭ�ĕŋũ�1Ƙā̟�āā�Öũā�ŭŽťťŋŭāù�Ŷŋ�ðā�Öùù̟ŋł�ťÖłāķŭ̇�ťũŋƑĢùĢłė�
respectively light and a microphone/speaker, and a add-on padding for the wriston 
ŶĞā�ıŋƘŭŶĢóĴ̍�Nāłóā̇�ŶĞā�ƩũŭŶ�ƑāũŭĢŋł�ŋĕ�1Ƙā̟�āā�ĿŽŭŶ�ðā�ťũāťÖũāù�ĕŋũ�ŶĞāŭā�Öùù̟
ons. The lighting panel will make sure, that the therapist sits in the optimal lighting 
for video calls, whereas the microphone/speaker panel improves the sound aspect 
of the product. Furthermore, the padding will increase the support of the wrist.
The add-ons will serve to provide greater value for the therapists, besides increas-
ing the income and hence gather money to develop and produce the next products.

The standard module comes 
ready for add-ons. Two 
grooves in the top enables a 
ŭāóŽũā�ƩŶ� ĕŋũ� ŶĞā�Öùù�ŋłŭ̇�Öŭ�
well as gives the necessary 
connections for power and 
data transfer. 

Inside the base, copper strips 
or another conductive mate-
rial lies. By placing them in-
ŭĢùā̇�ŶĞāũā̪ŭ�łŋ�ũĢŭĴ�ŋĕ�ŭĞŋóĴŭ̍�
The add on has similar con-
ductive material, that will 
have contact when added.

Conductive 
material

Conductive 
material

ConnectionExtra functionality

Extra comfort Working principle

119. �ùù̟ŋłŭ

120. �ùù̟ŋłŭ

121. �ũāťÖũÖŶĢŋł�ĕŋũ�Öùù̟ŋłŭ

122. �ũāťÖũÖŶĢŋł�ĕŋũ�Öùù̟ŋłŭ
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Subsequently, it is a desire to launch a computer screen 
with a built-in webcam. The webcam must move auto-
matically inside the screen, not being visible from the 
outside to minimize disturbances. This will give a haz-
ơķā�ĕũāā�ĢłŶāũÖóŶĢŋł̇�ƒĞāũā�ŶĞā�ŶĞāũÖťĢŭŶ�ƒŋł̪Ŷ�ĞÖƑā�ÖłƘ�
distractions on the screen. There is already examples of 
ŭóũāāłŭ�ƒĢŶĞ�óÖĿāũÖ�ðāĞĢłù̇�ŶŋùÖƘ�ŭāāł�Ģł�ŶĞā�ƩũŭŶ�óŋĿ-
mercially available smartphones. This makes it likely, 
that such a technology will be commercially available in 
the future. 

Hereafter, the goal is to make an automatic version of Eye-See, which moves by 
itself. It will be costly and time-consuming to make such a product since we need 
secondhand development of a software to maneuver it.
We have been in contact with a software developer, Thomas, whose estimate is, 
that it will take twice the time and money to make the product self-moving com-
ťÖũāù�Ŷŋ�óŋłŶũŋķķĢłė�ĢŶ�ƒĢŶĞ�ŶĞā�ıŋƘŭŶĢóĴ̍�ÂĞāŶĞāũ�ŶĞĢŭ�ťũŋùŽóŶ�ƒĢķķ�ðā�Ö�ėŋŋù�ĢùāÖ̇�
depends on how much more extra value it gives the users versus how big of an in-
vestment is needed to produce/sell/buy it. Hence both we, and the users, will need 
Öł�óŋŭŶ̟ðāłāƩŶ̟ÖłÖķƘŭĢŭ�Ŷŋ�ƩėŽũā�ŶĞĢŭ�ŋŽŶ̍��łŋŶĞāũ�ƒÖƘ�ŋĕ�ťũŋƑĢùĢłė�ŶĞĢŭ�ťũŋùŽóŶ̇�
could also be to upgrade the existing product, which is much cheaper. 

AUTOMATICLY MOVING

123. �āķĕ̟ĿŋƑĢłė�ťũŋùŽóŶ

124. ÂāðóÖĿ�ðāĞĢłù�ŭóũāāł

125. �āķƩā� óÖĿāũÖ� ðāĞĢłù� ŭóũāāł�
ŋł�zťťŋ��Ğŋłā

WEBCAM BEHIND SCREEN
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Here, a few add-ons are presented, further development of the interaction is ac-
cessed, and a future version with a camera behind the screen is presented. The 
add-ons as well as an automatically moving product will be implemented once ad-
āŨŽÖŶā�ĕŽłùĢłė�Ģŭ�ÖóĞĢāƑāù̍�Nāũā�ŶĞā�ƩũŭŶ�ƑāũŭĢŋł�Ģŭ�ťũāťÖũāù�ĕŋũ�Öùù̟ŋłŭ̇�ðƘ�ĞÖƑ-
ing grooves ready for connection. 
The future version with a camera behind the screen utilizes technology that is not 
yet commercially accessible. However, some smartphones started implementing a 
similar technology, making it reasonable that the technology will soon be available 
for mass production, also in monitor settings.

RECAP



96

PROJECT REFLECTION
Compared to other semesters, we have to 
a much greater extend worked on devel-
oping and exploring the problem along-
side the solution. Hence, we started this 
ťũŋıāóŶ�ƒĢŶĞ�ŶĞā�ĢłŶāłŶĢŋł�ŋĕ�ĢĿťũŋƑĢłė�
the working environment of open-plan 
ŋƧóāŭ̇� ĿŋƑāù� ŋł� Ŷŋ� ĢĿťũŋƑĢłė�ĿāāŶ-
Ģłėŭ̇� ŶĞāł� ŋłķĢłā� ĿāāŶĢłėŭ� Öłù� ƩłÖķķƘ�
online therapy. Hence, we have learned 
to explore the problems more through 
solutions and hence less through desk-
top research. Besides it being more in-
teresting to work this way, we have got 
deeper into investigating the problem 
faster, than if we had done it through 
desktop research, which rarely makes 
one aware of the latent needs. Thus, the 
ŭťāóĢƩó�ũāŨŽĢũāĿāłŶŭ�ŋĕŶāł�óŋĿāŭ�ƒĢŶĞ�
entering the reality.
 
�Ŷ�ŶĞā�ƑāũƘ�ðāėĢłłĢłė�ŋĕ�ŶĞĢŭ�ťũŋıāóŶ̇�ƒā�
decided to approach it as a startup com-
pany, since we wanted to use our mas-
ter thesis to gather all the knowledge 
we could on how to run a business. This 
mindset has led us to consider manu-
facturing and general business aspects 
along with developing the concepts. We 
have had the MVP in mind at all times 
and hence have not developed a great, 
complicated product with multiple fea-
ŶŽũāŭ�ıŽŭŶ�Ŷŋ�ŶāÖũ�ĢŶ�Öķķ�ÖťÖũŶ�Ŷŋ�̦Ʃłù̧�ŶĞā�
mÁ��ÖŶ�ŶĞā�āłù�ŋĕ�ŶĞā�ťũŋıāóŶ̇�ķĢĴā�ŋŶĞāũ�
semesters.

 

We have created a product for thera-
pists, which improves online therapy 
for the patients. Hence, having another 
approach will have lead to a completely 
ŋŶĞāũ�ťũŋıāóŶ�Öłù�ŭŋķŽŶĢŋł̍�1̍ė̍�ŋłā�óŋŽķù�
ĕũÖĿā�ŶĞā�ťũŋıāóŶ�Öŭ�ĕÖóĢķĢŶÖŶĢłė�Ö�Ŀŋũā�
pleassant working space for the thera-
pists providing online therapy, or focus-
sing exclusively on making a product for 
the patients.
  
Furthermore our product is an MVP, rel-
evant for todays market. The focus on an 
MVP has giving some limitations, e.g. our 
product will most likely be outcomped-
ed by technology in 10-20 years, if we do 
not evolve the product. We have already 
observed a smartphone for the consum-
āũ�ĿÖũĴāŶ̇�ƒĞĢóĞ� ĞÖƑā� Ö� ŭāķƩā̟óÖĿāũÖ�
behind the screen. The technology has 
limitations at the moment (the pixels 
ŭĞŽŶŭ�ŋƦ̇�ƒĞāł�ŽŭĢłė� ŶĞā�óÖĿāũÖ̜̇�ðŽŶ�
we see a potential. Hence, our product 
Ʃķķ� Ģł� Ö� ėÖť̇� ƒĞĢóĞ� Ģŭ� óŽũũāłŶķƘ� Ģł� ŶĞā�
market. We think, this gap will be small-
er in the future, when the technology is 
ready for it, but it will take time before 
the perfect technology is cheap enough 
to get to the consumer market. Thus, we 
óŋŽķù� Öķŭŋ�ĞÖƑā� ĕũÖĿāù� ŶĞĢŭ� ťũŋıāóŶ� ĕŋũ�
future instead of the present. That might 
ĞÖƑā�ķāù�Žŭ�Ŷŋ�Ö�ťũŋıāóŶ̇�ƒĞāũā�ŶĞā�ťũŋŋĕ�
of concept to a higher extend should be 
based on research and predictions on 
the technologies of the future, and less 
on prototypes. 
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¦Ğā�ťũŋıāóŶ�ŭŶÖũŶāù�ƒĢŶĞ�Ö�ðũŋÖù�ĕŋóŽŭ�ŋł�
online meetings and quickly focused on 
online therapist sessions.

Problem statement:
How can we improve therapy for the 
patients by increasing the experi-
ence of presence in online therapy?
  
DũŋĿ�Ğāũā̇� ùĢƦāũāłŶ� ťũŋťŋŭÖķŭ� ŋł� Ğŋƒ�
to improve an online consultation have 
ðāāł�ĿÖùā̇�ťũŋðĢłė�ùĢƦāũāłŶ�óŋłóāťŶŭ̇�
for both therapist and patient. This 
showed that the patients were not in-
terested in a product for therapy ses-
sions, however, they had a great inter-
est in improving online consultations.  
ÂĞāł�ŶũƘĢłė�Ŷŋ�ťũŋðā�ùĢƦāũāłŶ�ŭŋķŽŶĢŋłŭ�
to both patients and therapists, both 
parties continued focusing on the ability 
to have eye contact, which told us that 
this was a big priority for both parties.
 
¦Ğā�ùĢƦāũāłŶ�óŋłóāťŶŭ�ĕŋũ�ŶĞā�ŶĞāũÖťĢŭŶ�
were received positively, and the thera-
pists saw great potential, in being able 
to provide eye contact to the patients, 
hence create a more present online ex-
ťāũĢāłóā̍���ķŋŶ�ŋĕ�ŶĞā�ŶĞāũÖťĢŭŶŭ�āƑāł�Ŷŋķù�
us, that they already spend a lot of ener-
gy on switching between looking at the 
patients, when these talk and look into 
the webcam, when they talk themselves. 
This is to give the patients a feeling of 
eye contact. However, they need to look 
at the face of the patient, to read their 
facial expressions.
 
¦ĞũŋŽėĞŋŽŶ�ùĢƦāũāłŶ�ťũŋŶŋŶƘťāŭ�ĕŋũ�ŶĞā�
therapists, considerations about busi-
ness, involvement of patients and deter-
mining whether it was possible to place 
a camera on top of the screen, and how 
to maneuver such a camera, a product 
proposal of a webcam, that can be moved 
in front of the screen has been made. 

The product Eye-See has webcam mod-
ule on two arms, that moves by servo 
motors. With an arms width of only 16 
mm, it takes up as little space as possi-
ble on the screen. In order to make the 
movement as discrete for the patient 
as possible, these are controlled from a 
ıŋƘŭŶĢóĴ�ðāŭĢùā� ŶĞā�ĴāƘðŋÖũù̍�¦Ğā�ƒāð-
cam is mounted on top of a monitor, by 
a clipping mechanism. The colors are 
ĿÖŶŶā�ðķÖóĴ̇�ťũāƑāłŶĢłė�ÖłƘ�ũāƪāóŶĢŋłŭ�
in the product, which can distract the 
therapist.
  
�Ŷ�Ö�ťũĢóā�ŋĕ�ː˘ˏˏ�'bb�̛āƗóķ̍�Á�¦̜̇�ĢŶ� Ģŭ�
Öł�ÖƦŋũùÖðķā�ŭŋķŽŶĢŋł�ŋł�Ö�ĿÖũĴāŶ�ƒĢŶĞ�Ö�
ķŋŶ�ŋĕ�ùĢƦāũāłŶ�ƒāðóÖĿ�āŨŽĢťĿāłŶ̍�¦Ğā�
only real alternative with the possibility 
to provide eye contact, is a teleprompter 
setup, with takes a lot more space, mon-
ey, and equipment. 
 
�Ŷ�ŶĞā�ŭŶÖũŶ�ŋĕ�ŶĞā�ťũŋùŽóŶĢŋł̇�ŭĿÖķķ�˒'�
ťũĢłŶāù� ðÖŶóĞāŭ� Öũā� ťũŋùŽóāù̍� �ĕŶāũ-
ward, the product shifts into being in-
ıāóŶĢŋł�Ŀŋķùāù̍�¦Ğā�āķāóŶũŋłĢó�ťÖũŶŭ�Öũā�
made by a manufacturing partner, No-
menta, who will connect the necessary 
components, and create a custom PCB. 
This will create a revenue of 1470 DKK/
unit when selling directly to the users.
  
To follow up the business plan, a num-
ðāũ� ŋĕ� ĢłĢŶĢÖŶĢƑāŭ� Öũā� ťķÖłłāù̍� �ùù̟ŋłŭ�
to provide the functionality of light and 
ŭŋŽłù� óÖł� ðā� Öùùāù� Ŷŋ� ŋłā̪ŭ� ťũŋùŽóŶ̍� 
��ĕŽŶŽũā�ƑāũŭĢŋł̇�ĢĿťũŋƑĢłė�ŶĞā�ĢłŶāũÖó-
ŶĢŋł�ðƘ�ũāĿŋƑĢłė�ŶĞā�ıŋƘŭŶĢóĴ�óŋłŶũŋķŭ�ĕŋũ�
the therapist, will also be implemented.  
Once having a more established market 
model, a high-tech version of a screen, 
with a camera behind is desired. 

CONCLUSION



98

1. - 75. Own illustration

76. Styleboards;
Soft: 
ķāmÖłŋŋŭĞ̍�ˑˏˑː̍��ŽũĕÖóā�¦ũāÖŶĿāłŶ��ũóĞĢƑāŭ�̟�ķāmÖłŋŋŭĞ̍�
̙ŋłķĢłā̚��ƑÖĢķÖðķā�ÖŶ̆�͝ ĞŶŶťŭ̆̓̓ķāĿÖłŋŋŭĞ̍óŋĿ̓ŶÖėėāù̓ŭŽũ-
ĕÖóā̟ŶũāÖŶĿāłŶ̓͜�̙�óóāŭŭāù�ːˑ��ťũĢķ�ˑˏˑː̍̚

Fŋŋėķā��Ŷŋũā̍�ˑ ˏˑː̍�pāŭŶ�mĢłĢ̍�̙ ŋłķĢłā̚��ƑÖĢķÖðķā�ÖŶ̆�͝ ĞŶŶťŭ̆̓̓
ŭŶŋũā̍ėŋŋėķā̍óŋĿ̓ùĴ̓ťũŋùŽóŶ̓ėŋŋėķā̔łāŭŶ̔ĿĢłĢ͜� ̙�ó-
óāŭŭāù�ːˑ��ťũĢķ�ˑˏˑː̍̚

dŋėĢŶāóĞ̍óŋĿ̍�ˑ ˏˑː̍�dŋėĢŶāóĞ��ŶũāÖĿ!ÖĿ̍�̙ ŋłķĢłā̚��ƑÖĢķÖðķā�
ÖŶ̆� ͝ĞŶŶťŭ̆̓̓ƒƒƒ̍ķŋėĢŶāóĞ̍óŋĿ̓ùÖ̟ùĴ̓ťũŋùŽóŶŭ̓ƒāðóÖĿŭ̓
ŭŶũāÖĿóÖĿ̍˘˕ˏ̟ˏˏːˑ˗ː̍ĞŶĿķ͜�̙�óóāŭŭāù�ːˑ��ťũĢķ�ˑˏˑː̍̚

�Öłė̟ŋķŽĕŭāł̍óŋĿ̍� ˑˏˑː̍� ̙ŋłķĢłā̚� �ƑÖĢķÖðķā� ÖŶ̆� ͝ĞŶŶťŭ̆̓̓
ƒƒƒ̍ðÖłė̟ŋķŽĕŭāł̍óŋĿ̓ùÖ̓ĞŋāıŶŶÖķāũā̓ðāŋŭŋŽłù̟ðÖķ-
Öłóā͜�̙�óóāŭŭāù�ːˑ��ťũĢķ�ˑˏˑː̍̚

�ĢłŶāũāŭŶ̍� ˑˏˑː̍� �Ģł� ŋť�¦ÖĕāķķÖĿťāł̍� ̙ŋłķĢłā̚��ƑÖĢķÖðķā� ÖŶ̆�
͝ĞŶŶťŭ̆̓̓ƒƒƒ̍ťĢłŶāũāŭŶ̍ùĴ̓ťĢł̓˖ː˘˓˔ˏːˏ˘ˑˑ˔˓ːːˑ˗˔̓͜�
̙�óóāŭŭāù�ːˑ��ťũĢķ�ˑˏˑː̍̚

Pinterest. 2021. Google visual assistant concept | Iot design, 
!Ŀĕ� ùāŭĢėł̇� 'āŭĢėł̍� ̙ŋłķĢłā̚� �ƑÖĢķÖðķā� ÖŶ̆� ͝ĞŶŶťŭ̆̓̓ƒƒƒ̍
ťĢłŶāũāŭŶ̍ùĴ̓ťĢł̓˖ː˘˓˔ˏːˏ˘ˑˑ˔˓ːː˒ˏ˔̓͜�̙�óóāŭŭāù�ːˑ��ťũĢķ�
2021].

Moveable:
DũĢŶơĞÖłŭāł̍óŋĿ̍� ˑˏˑː̍� �b˘ː̍� ̙ŋłķĢłā̚� �ƑÖĢķÖðķā� ÖŶ̆�
͝ĞŶŶťŭ̆̓̓ĕũĢŶơĞÖłŭāł̍óŋĿ̓ùÖ̟ùĴ̓ťũŋùŽóŶŭ̓óĞÖĢũŭ̓ťĴ˘ː̔
ŭŶŋŋķ͜�̙�óóāŭŭāù�ːˑ��ťũĢķ�ˑˏˑː̍̚

ķāmÖłŋŋŭĞ̍�ˑˏˑː̍��ŽũĕÖóā�¦ũāÖŶĿāłŶ��ũóĞĢƑāŭ�̟�ķāmÖłŋŋŭĞ̍�
̙ŋłķĢłā̚��ƑÖĢķÖðķā�ÖŶ̆�͝ ĞŶŶťŭ̆̓̓ķāĿÖłŋŋŭĞ̍óŋĿ̓ŶÖėėāù̓ŭŽũ-
ĕÖóā̟ŶũāÖŶĿāłŶ̓͜�̙�óóāŭŭāù�ːˑ��ťũĢķ�ˑˏˑː̍̚

NŽĿÖó̍ùĴ̍� ˑˏˑː̍� bšð� �ťťķā� �Ģũ�ŋùŭ� mÖƗ� �ĢķƑāũ� Ά� NŽĿÖó�
�ũāĿĢŽĿ��āŭāķķāũ̍�̙ŋłķĢłā̚��ƑÖĢķÖðķā�ÖŶ̆�͝ĞŶŶťŭ̆̓̓ƒƒƒ̍ĞŽ-
ĿÖó̍ùĴ̓ťũŋùŽĴŶāũ̓ĞāÖùťĞŋłāŭ̓ÖĢũťŋùŭ̟ĿÖƗ̟ŭĢķƑāũ͜� ̙�ó-
óāŭŭāù�ːˑ��ťũĢķ�ˑˏˑː̍̚

�āĞÖłóā̍łāŶ̍�ˑˏˑː̍��āĞÖłóā̍�̙ŋłķĢłā̚��ƑÖĢķÖðķā�ÖŶ̆�͝ĞŶŶťŭ̆̓̓
www.behance.net/gallery/115078647/Telegun?track-
Ģłė̔ŭŋŽũóā͚ŭāÖũóĞ̔ťũŋıāóŶŭ̔ũāóŋĿĿāłùāùͮ˖!ĿŋƑā-
ÖðķāͮˑˏťũŋùŽóŶ͜�̙�óóāŭŭāù�ːˑ��ťũĢķ�ˑˏˑː̍̚

Lightweight: 
Pinterest. 2021. Trophy Design … | Trophy design, Form de-
ŭĢėł̇�'āŭĢėł̍�̙ŋłķĢłā̚��ƑÖĢķÖðķā�ÖŶ̆�͝ĞŶŶťŭ̆̓̓ƒƒƒ̍ťĢłŶāũāŭŶ̍
ùĴ̓ťĢł̓˓˒˕˕˒˗ːˑ˕˒˖˘ˑ˓˘ː˖ː̓͜�̙�óóāŭŭāù�ːˑ��ťũĢķ�ˑˏˑː̍̚

�āĞÖłóā̍łāŶ̍�ˑˏˑː̍��āĞÖłóā̍�̙ŋłķĢłā̚��ƑÖĢķÖðķā�ÖŶ̆�͝ĞŶŶťŭ̆̓̓
www.behance.net/gallery/115078647/Telegun?track-
Ģłė̔ŭŋŽũóā͚ŭāÖũóĞ̔ťũŋıāóŶŭ̔ũāóŋĿĿāłùāùͮ˖!ĿŋƑā-
ÖðķāͮˑˏťũŋùŽóŶ͜�̙�óóāŭŭāù�ːˑ��ťũĢķ�ˑˏˑː̍̚

Pinterest. 2021. Nexus Informática | Computer support, Tv 
ùĢŭťķÖƘ̇� �ĿÖķķ� óŋĿťŽŶāũ̍� ̙ŋłķĢłā̚� �ƑÖĢķÖðķā� ÖŶ̆� ͝ĞŶŶťŭ̆̓̓
ƒƒƒ̍ťĢłŶāũāŭŶ̍ùĴ̓ťĢł̓ˑ˘ː˒ˑ˕˕˕˘˕˒˘˗˓ˏ˔˓˓̓͜� ̙�óóāŭŭāù�
ːˑ��ťũĢķ�ˑˏˑː̍̚

�Öłė̟ŋķŽĕŭāł̍óŋĿ̍� ˑˏˑː̍� ̙ŋłķĢłā̚� �ƑÖĢķÖðķā� ÖŶ̆� ͝ĞŶŶťŭ̆̓̓
ƒƒƒ̍ðÖłė̟ŋķŽĕŭāł̍óŋĿ̓āł̓ŭťāÖĴāũŭ̓ðāŋŭŋŽłù̟Öː͜� ̙�ó-
óāŭŭāù�ːˑ��ťũĢķ�ˑˏˑː̍̚

�Öłė�ͽ�zķŽĕŭāł��ĢķĴāðŋũė̍� ˑˏˑː̍��āŋ�ķÖƘ��˘�̟�mb˓� ̛ùāł�
Fŋŋėķā� �ŭŭĢŭŶÖłŶ̜� Ά� �Öłė� ͽ� zķŽĕŭāł� �ĢķĴāðŋũė̍� ̙ŋłķĢłā̚�

�ƑÖĢķÖðķā� ÖŶ̆� ͝ĞŶŶťŭ̆̓̓ƒƒƒ̍ðːŭĢķĴāðŋũė̍ùĴ̓ŭĞŋť̓ðāŋťķÖƘ̟
Ö˘̟ĿĴĢĢĢ̓͜�̙�óóāŭŭāù�ːˑ��ťũĢķ�ˑˏˑː̍̚

77. - 82. Own illustrations

˗˒̍��ķĢðÖðÖ̍óŋĿ̍�ł̍ù̍�ÂāðóÖĿ̍�̙ ŋłķĢłā̚��ƑÖĢķÖðķā�ÖŶ̆�͝ ĞŶŶťŭ̆̓̓
www.alibaba.com/product-detail/2021-webcam-1080P-
��̟!ÖĿāũÖ̟ĿŋùŽķā̔ː˖ˏˏˏˏ˕ˑ˓ːː˖˔̍ĞŶĿķ̎ŭťĿ͚Öˑ˖ˏˏ̍
galleryofferlist.normal_offer.d_image.4b02297fVPRed-
Ŀͽŭ͚ť͜�̙�óóāŭŭāù�ˑ˕�mÖƘ�ˑˏˑː̍̚

84. - 88. Own illustration

˗˘̍� �ù̟łÖ̍óŋĿ̍� ł̍ù̍�mĢóũŋ� �ŋðŋŶ� �āũƑŋ� Ά� �ùÖĿÖłŶ�pÖĿĢ-
ĴĢ��ũāóĢŭĢŋł�`āƒāķ�!ŋ̍̇�dŶù̍̍�̙ŋłķĢłā̚��ƑÖĢķÖðķā�ÖŶ̆�͝ĞŶŶťŭ̆̓̓
ƒƒƒ̍Öù̟łÖ̍óŋĿ̓āł̓ťũŋùŽóŶ̓ĿŋŶŋũ̟ŽłĢŶ̓ŭāũƑŋ̍ĞŶĿķ͜�̙ �ó-
óāŭŭāù�ˑ��ťũĢķ�ˑˏˑː̍̚

90. Towerpro.com.tw. n.d. MG92B – Tower Pro. [online] 
�ƑÖĢķÖðķā� ÖŶ̆� ͝ĞŶŶťŭ̆̓̓ƒƒƒ̍Ŷŋƒāũťũŋ̍óŋĿ̍Ŷƒ̓ťũŋùŽóŶ̓
Ŀė˘ˑð̓͜�̙�óóāŭŭāù�ˑ˕�mÖƘ�ˑˏˑː̍̚

91. - 96. Own illustration

˘˖̍� ł̍ù̍�pŋĿāłŶÖ� ķŋėŋ̍� ̙ĢĿÖėā̚� �ƑÖĢķÖðķā� ÖŶ̆� ͝ĞŶŶťŭ̆̓̓łŋ-
ĿāłŶÖ̍óŋĿ̓͜�̙�óóāŭŭāù�ˑ˕�mÖƘ�ˑˏˑː̍̚

˘˗̍� ł̍ù̍� !1� óāũŶĢƩóÖŶĢŋł̍� ̙ĢĿÖėā̚� �ƑÖĢķÖðķā� ÖŶ̆� ͝ĞŶŶťŭ̆̓̓
ƒƒƒ̍ŭĢĴ̍ùĴ̓āũĞƑāũƑ̓ťũŋùŽĴŶāũ̓ĕƘũƑÖāũĴāũĢ̓ƑāıķāùłĢłėāũ̓
fremstilling-import-og-salg/ce-maerkning-fyrvaerkeri> 
̙�óóāŭŭāù�ːː�mÖƘ�ˑˏˑː̍̚

˘˘̍� ł̍ù̍� �ŋN�� ķŋėŋ̍� ̙ĢĿÖėā̚� �ƑÖĢķÖðķā� ÖŶ̆� ͝ĞŶŶťŭ̆̓̓ŭŶŋóĴ̍
Öùŋðā̍óŋĿ̓ùĴ̓ŭāÖũóĞ̎Ĵ͚ũŋĞŭ͜�̙�óóāŭŭāù�ːː�mÖƘ�ˑˏˑː̍̚

ːˏˏ̍�ł̍ù̍��d��˒'��ũĢłŶ̍�̙ĢĿÖėā̚��ƑÖĢķÖðķā�ÖŶ̆�͝ĞŶŶťŭ̆̓̓ƒƒƒ̍
ŭĞÖťāƒÖƘŭ̍óŋĿ̓ĿÖŶāũĢÖķŭ̓ƑāũŭÖŶĢķā̟ťķÖŭŶĢó͜� ̙�óóāŭŭāù� ˑ˕�
May 2021].
101. - 110. Own illustration

ːːː̍� ł̍ù̍� ÂāðóÖĿ̍� ̙ĢĿÖėā̚� �ƑÖĢķÖðķā� ÖŶ̆� ͝ĞŶŶťŭ̆̓̓ŋłėÖù-
gets.dk/produkt/webcam-1080p-full-hd-webkamera/?g-
óķĢù͚!ıƒb!�ıƒːŽĢ1�Ğ�ơ1Ģƒ�z˘�̔Nó¦ƑÑ˗Ģĕð˒�̔˗ė�-
ėÑùơĴb̟ÑŋðƑ̟�̟pƑũFũƒŨķ�ķĿmơdŨFzùùũzð�Ŀ�ŋ!�-
ːm��Ƒ'̔�ƒ1͜�̙�óóāŭŭāù�ːː�mÖƘ�ˑˏˑː̍̚

ːːˑ̍�ł̍ù̍�dŋėĢŶāóĞ��!!˘˔ˏ�!ŋłĕāũāłóā!ÖĿ̍�̙ ĢĿÖėā̚��ƑÖĢķÖðķā�
ÖŶ̆� ͝ĞŶŶťŭ̆̓̓ƒƒƒ̍ùŽŭŶĢłĞŋĿā̍ùĴ̓ťũŋùŽóŶ̓˔ˏːˏ˕˒˘ːː˔̓
ðóó˘˔ˏ̟óŋłĕāũāłóāóÖĿ̎ŭŭāķ͚ŶũŽā͜�̙�óóāŭŭāù�ːː�mÖƘ�ˑˏˑː̍̚

ːː˒̍� ł̍ù̍� ¦āķāťũŋĿťŶāũ� ĕŋũ� ŶÖðķāŶ̍� ̙ĢĿÖėā̚� �ƑÖĢķÖðķā�
ÖŶ̆� ͝ĞŶŶťŭ̆̓̓ƒƒƒ̍ŭóÖłùĢłÖƑĢÖłťĞŋŶŋ̍ùĴ̓ùÖŶÖƑĢùāŋ̓
tp-300-teleprompter-till-ipadandroid-1010505?gclid=C-
ıƒb!�ıƒːŽĢ1�Ğ�ơ1Ģƒ�z˘�̔N�ā�ùN˒Žz˓p�ŭbóm-
�RÇłŋÁÈ˘d�ÑƘ�ːÖũƗÑŽ1ımƒıŶbŭƘN˗ķÂÁŶ�ŋ!ŋĢR��Ƒ'̔
�ƒ1͜�̙�óóāŭŭāù�ːː�mÖƘ�ˑˏˑː̍̚

ːː˓̍�ł̍ù̍�mĢóũŋŭŋĕŶ�āƘā�óŋłŶÖóŶ�ŭŋĕŶƒÖũā̍� ̙ĢĿÖėā̚��ƑÖĢķÖðķā�
ÖŶ̆� ͝ĞŶŶťŭ̆̓̓ťŽũāĢłĕŋŶāóĞ̍óŋĿ̓āłÖðķā̟āƘā̟óŋłŶÖóŶ̟ƒĢł-
ùŋƒŭ̟ːˏ̓͜�̙�óóāŭŭāù�ːː�mÖƘ�ˑˏˑː̍̚

115. - 124. Own illustration

ːˑ˔̍�ł̍ù̍��ĿÖũŶťĞŋłā̍�̙ĢĿÖėā̚��ƑÖĢķÖðķā�ÖŶ̆�͝ĞŶŶťŭ̆̓̓ėāāĴ-
łĢơāũ̍óŋĿ̓ŶĞā̟Žłùāũ̟ùĢŭťķÖƘ̟ŭāķƩā̟óÖĿāũÖ̟óŋłóāťŶ̓̎ĕ-
ðóķĢù͚Rƒ��ːƘƑ˗Ũˏd�Ģ̟ĕÖ˖RƘĿdƗN1ðťƘN̟D1˖'˔˒�Ģˏƒł-
N¦ÁĕˏƗıĴ��`NÑ˒�Ñù¦ıˏ͜�̙�óóāŭŭāù�ˑ˕�mÖƘ�ˑˏˑː̍̚
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LITERATURE
2020. Regionernes indkøbsstrategi 2020-2025. [online] Danske Re-
ėĢŋłāũ̍� �ƑÖĢķÖðķā� ÖŶ̆� ͝ĞŶŶť̆̓̓ƒƒƒ̍ā̟ťÖėāŭ̍ùĴ̓ũāėĢŋłāũ̓ː˖˖̓͜� ̙�ó-
cessed 24 February 2021].

�ù̟łÖ̍óŋĿ̍� ł̍ù̍� mĢóũŋ� �ŋðŋŶ� �āũƑŋ� Ά� �ùÖĿÖłŶ� pÖĿĢĴĢ� �ũāóĢŭĢŋł�
`āƒāķ�!ŋ̍̇�dŶù̍̍� ̙ŋłķĢłā̚��ƑÖĢķÖðķā�ÖŶ̆�͝ĞŶŶťŭ̆̓̓ƒƒƒ̍Öù̟łÖ̍óŋĿ̓āł̓
ťũŋùŽóŶ̓ĿŋŶŋũ̟ŽłĢŶ̓ŭāũƑŋ̍ĞŶĿķ͜�̙�óóāŭŭāù�ˑ��ťũĢķ�ˑˏˑː̍̚

�ķĢðÖðÖ̍óŋĿ̍� ł̍ù̍� ːˑƑ� ˑÖ� �ŋƒāũ� �ùÖťŶāũ̍� ̙ŋłķĢłā̚� �ƑÖĢķÖðķā�
ÖŶ̆� ͝ĞŶŶťŭ̆̓̓ƒƒƒ̍ÖķĢðÖðÖ̍óŋĿ̓ťũŋùŽóŶ̟ùāŶÖĢķ̓ːˑƑ̟ˑÖ̟Öó̟
adapter-12v-2000ma_62095018327.html?spm=a2700.de-
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