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ABSTRACT

This is a master thesis project within Industrial Design which has been developed by Seaus, a group of three students from the Aalborg

University.

The project deals with the development of a new solution for the commercial fishing industry using creels. A field in which the
problematic of the lost or entangled gear it's an evidence, which with time becomes marine litter and thereby, generates ghost fishing
by continuously killing marine species. This problem occurs due to the entanglement of creels lines into the seabed or due to propeller
cut-off of the buoys which signalize the creels in the sea surface. Current solutions make barely impossible to retrieve this lost gear

from the deep seas, so, Seaus wanted to provide a new solution to solve this.

The solution is "Tau", a device which permits fishermen a second chance for retrieval of lost or entangled creels. This device would be
placed on the existing creel configurations and would detach the entangled lines and deploy to the sea surface to permit the retrieval
for the fishermen. The result of it would permit to reduce fishermen expenses in case of lost creels and, furthermore, it would prevent

the risk of marine litter and ghost fishing at the seas.
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Sedaus

Seaus is a passionate team who are working for innovative solutions within the fishing industry. We need to care more about the sea
to ensure a healthy life in the future, to take care of the environment that protects us and to think one more time before we use the
biggest resource in the earth, that is what Seaus is about.

Our goal is to minimize the risk of ghost fishing and to reduce the amount of marine litter, by developing a product that functions
as an add-on for creel fishing within the commercial fishing industry. The goal of this product is to provide a second chance for the
fishermen to retrieve their lost fishing gear.

Itis a small step in the fight against marine litter, but it is the right direction to make the world a better place.
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INTRODUCTION

Marine litter has become more and more popular over the years as it has become a raising environmental problem worldwide. Most
people it's not aware of this problem, but organizations are starting to take action against it and trying to spread this awareness to the
worldwide population. Most of these organizations are NGOs (Non-governmental organizations) and are based on volunteers. These
organizations do not have enough resources to face and solve the whole problem. Instead, these take action mostly in coastal areas,
but, when the marine litter it’s still at the sea, the problem increases as there’s no one taking care ofit.

This problematic has different sources, but, multiple reports show that the fishing industry it's one of the main responsible of it and
especially in Scandinavia. As an example, 50% of the marine litter found in the coasts of Denmark, Norway, and Sweden comes from
lost or discarded fishing gear. (Nordic coastal clean-up report,2017). This data and the rise of awareness to take action against marine
litter has forced governmental organizations in the EU to react. At the present time, the goal of the European Commission it’s to reduce
up to the 30 % of marine litter in the EU seas by 2022 and, thereby, new regulations are being implemented for it. (Our oceans seas
and coasts, 2018)

In the fishing Industry, there are different techniques which contribute more than others to the problem of marine litter. Between
them, it has been reported that the fishing techniques used for fishing crabs and lobsters are one of the main marine litter contribu-
tors in the deep waters of the sea.

The main technique used for it is the “Creel fishing” which consist of the use of creels in the sea bottom which is temporally collected
and replaced during the crabs and lobsters fishing season. The use of this technique has been reported to grow along the next years
as the technique which competes with it, the “bottom trawlers”, are being criticized for continuously destroying the sea floor and also
more risks. Moreover, after the new EU regulations, this technique has been affected and, therefore the use of it has been reduced and
replaced by the “Creel fishing” technique. But, there is also a downside using the “Creel fishing” technique, since the creels easily can
get lost in its process. As an example, fishermen in Norway using this technique can loss up to the 10-30% of their creels each year,
which is 30.000 lost creel yearly. And, the main problem appears when fishermen are not able to pick up them. (Remove lost and
abandoned fishing gear, 2015)

These creels remain in the water creating marine litter until someone reaches them and retrieves the and also produce a problem
called “ghost fishing”, which it’s based on the continuous catch of species and the death of them after time.

Right now, the main solution appears thanks to NGOs which tries to pick these after the fishing season, even though, the solution is
still far from being able to get all these lost creels in the sea bottom due to the depth of these waters, which can reach up to 150m depth,
and the complexity to pick up them.

Therefore the focus of this master thesis addresses the development of a product to prevent from the start the problem of marine litter
that comes from the fishing industry fishing with creels in the Scandinavian seas by offering the fishermen a second chance to retrieve
their creels in case of the loss and therefore preventing the ghost fishing in these areas.
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PROCESS APPROACH

During the process there had been used different approaches which had helped the group to develop the Seaus product. Below
there's an overview of the main design approaches the team have used along the process.
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CONVERGENT & DIVERGENT THINKING

Along the process, there had been different divergent and con-
vergent thinking. This lead from opening the solution space gen-
erating new ideas to afterward frame and define all these differ-
ent findings. As an example, in the research face, the group had
different directions to discover at the starting point. These were
finally framed to have a defined focus to dive into.

DESIGN THINKING

The Design Thinking methodology (ICED Design Thinking A
paradigm) is the approach utilized in the process of this project,
that have brought insights, regarding human behavior within
the fishing industry, to a desirable product solution. This
approach has permitted the group to bring together what was
desirable from the fishermen perspective with what is techno-
logically feasible for the product and economically viable to
create a business upon it.
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ITERATIVE DESIGN

Through the product development, there has been an iterative
process in where first ideas had been continuously refined based
on new findings. As an example, By using the build, measure,
learn the team has continuously iterated from firstideas in order
to find the best possible solution.
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prephase

This section provides an overview of the background that
has been researched to provide the foundation of this
project.

In this section, it will be explained the marine littering
problem, the impacts of it and the stakeholders involved
into it. Moreover, the impacts of the fishing industry will
be unfolded, and it will be explained the problem of the
creel fishing technique.




11 MARINE LITTER

WHAT?

Over the years the oceans have been filled
with items that not belong there. Huge
amounts of plastics, metals, rubber, pa-
per, textiles, fishing gear, vessels, and oth-
er lost or discarded items enter the ocean
every day.

This problem’s known as Marine Litter or
Marine debris which has been defined by
the UN as ‘any solid material discarded,
disposed of or abandoned in the marine
and coastal environment” (Marine litter,
2019) and has become one of the most
crucial pollution problems which are
facing the world’s ocean nowadays. As an
example, it is estimated by the European
Commission that more than 150 million
tonnes of plastics have been accumulat-
ed in the world’s oceans until now (Our
oceans, seas and coasts, 2018). Further-
more, every year millions of tonnes of lit-
ter end up in the ocean worldwide creat-
ing different impacts.

IMPACTS

section // (K]

Img. - Marine litter seawater

Marine litter might end up in many different places such as beaches, deep sea floor, and sea surface. This creates different problems

which had been categorized by the European Commission in three main categories: Ecologic, Economic and Social Impacts.

%

ECOLOGIC

The ecological impact, it's one of the
main impacts due to the difficulty of
controlling the marine litter problem all
over the world. This impact, refers to the
effect of the marine litter into the ocean’s
ecosystem and its animal species. (Ma-
rine litter impacts on coastal and benthic
habitats, 2016)

“Just because you don’t see it
doesn’t mean it isn’t there”

European commission

:8-5 Q00O
== 2

ECONOMICAL SOCIAL
When marine litter ends up in deep The Social impact which is mainly based
sea or offshore, can be unreported and on the reduction in aesthetic value and

might stay there for years. This can cause the public safety in local communities

economic problems by damaging vessels where this litter ends up. Furthermore,
or affecting the fishery industry in their it affects seafood due to micro-plastics,
products (catch). which get into the seafood and to hu-

But, on the other hand a huge part of this mans afterward.
litter can end up in the coastlines. This

generates cleaning costs for munici-

palities. For example, it was stated by

the European Commission that the cost

across EU for coastal and beach cleaning

was assessed at almost €630 million per

year. Moreover, this affects the tourism of

the regions. (Our oceans, seas and coasts,

2018)
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STAKEHOLDERS INVOLVED

There are four main types of stakeholders involved in the marine
litter problematic: non-governmental organizations, Industries,
public authorities, and the general public.

NGO'’s:

Marine Litter prevention in NGOs works mainly to do something

against the problem, but also about trying to raising awareness.

MUNICIPALITIES:

One of the responsibilities of public authorities is to collect
waste and prevent litter. In order to face these responsibilities,
most municipalities opt for cost-effective ways to reach their
overall objectives.

INDUSTRIES:

Industries have an interest in the marine litter as it can be an
innovative way to create value to their brands. Different big com-
panies which have already used the marine litter on their prod-
ucts in order to grow their product values for their customers. An
example of it could be Adidas, which used recycled nets to use in
their products. (Adidas Parley, 2018)They often collaborate with
NGOs via their national trade associations.

Img. - Adidas / Parley recycled shoes component

SOCIETY:

The problem of litter concerns us all and we are all responsible.
As well as being the source of the problem, the society can also be
part of the solution but the key for it is to have the other stake-
holders to help to achieve this.

PROBLEM EXPLORATION

The team at the first stage started to investigate a way to face the problem of coastal marine litter. This, lead the group to arrange dif-
ferent interviews with the main stakeholders involved in the problem.

The team contacted different companies working into this field (Appendix _,_,_). One of them was Kimo Denmark, a company whose
goal is to prevent pollution of the seas and coastal waters of North Western Europe (Kimo, 2019) and represents also the Danish mu-
nicipalities within the area of interest (coastal municipalities). Through an interview with a member of Kimo (Appendix ___), we got
insight from the overall problem of marine littering to the costs for municipalities. This interview allowed the group to gather differ-
ent contacts to explore more into the topic. The group also contacted with different municipalities (Appendix _, _, ) and arranged a
meeting with Steen Heftholm, from Frederikshavn (Appendix ___), in which we had the opportunity to talk about different business
aspects in which municipalities take part regarding coastal marine litter. This permitted the team the perspective from the munici-
palities and the difficulty of finding a business case regarding this topic.

Later on, the group visited the west coast Denmark, one of the main locations were marine litter ends up in Denmark. There, we inter-
viewed Jens from Strandet company (appendix ___),a company which created a business case by collecting marine litter and partner-
ing with other companies. This gave the team a business case based on this topic and the benefits and drawbacks of it.

During this visit, the group also had an interview with the responsible of the beaches in Hjerring municipality (Appendix ___) who
presented their main problems and the working process they do to maintain beaches clean. It was found that in Hjerring municipality
was only focusing on picking up marine waste in flat terrain (beach). The waste which ended up in the uneven terrain (sand dunes)
was not being picked up.

These interviews and findings lead the group to consider to focus our solution space to provide a solution to this problem with a new
product to be implemented by municipalities to facilitate the collection of litter or to stop the marine littering from entering into un-
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even terrains. Therefore, the group did an activity based on collecting trash from two different areas, one in a flat area and the other
one in an uneven terrain area. (A08) in which it was found that in uneven terrains there was a big amount of litter as well.

For this activity in Tversted, the team collected waste in order
to get the experience of it and be able to sort it and compare our
findings between two different areas (flat area and uneven ter-
rain area) and with existing data from Kimo Denmark and the
European Commission.

The group clustered the waste and found that the collected litter
could be categorized in different sources of marine litter and in
different sizes or weights which lead the group to have different
considerations, as for example, we figured out that lightweight
litter is more likely to float or be moved by the wind which is why
this type of litter it's more often moved into uneven terrains.

Img. Collection in uneven terrain

Moreover, by the interview (Appendix ___) done, we figured out
that the municipality main coping strategies to clean up the
coastlines were based on providing volunteers with pickup tools,
plastic bags, and sorting containers and to do cleanups once a
week by the department from the municipality. Furthermore,
when there was a lot of litter on the coast due to storms and
wind, the municipality often was hiring companies with special
machines to facilitate this process (Ole MikkelsenA/S).

So, after this field study and the interview, the group figured out
that, even though the high yearly cost of an average of 7,2 million
DKK for Danish municipalities to clean up coastlines (A07), the
possibilities to implement a product into this field to facilitate to
facing the problem would be difficult due to the already existing
solutions and as well for the business case to make possible the
implementation for municipalities.

But, this activity leads us to consider to research deeper into the
different sources of marine litter and to look to the problem from
another perspective. This leads us to have a working metaphor,
which was mainly based instead of trying to find the solution to
the existing problem, to find a solution to eliminate the problem.

Img. - Clustering Marine litter from west coast Denmark

“If the pipe it’s leaking, first cut the water to
solve the problem instead of continuously
cleaning the leaking water”

- Seaus team

/I OUTCOME

A business case into this fild would need to be

reconsidered after all the findings.

These findings lead the group to dive into the
causes and the main sources of the marine litter.
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SOURCES

Ocean pollution it's a problem that affect everyone across the
globe. When looking into the sources of his problem, one of the
most common categorizations and the one that the team has
research based on its the division between sea-based and land-
based sources. On the one hand sea-based origin relates to litter
that is directly (accidentally or purposely) released into the

sea. On the other hand land-based sources come from activities
which cause littering directly on the coast. (Identifying Sources
of Marine Litter, 2016)

According to the UN Environment program, about 80% of
marine litter originates from land. (Our oceans, our seas and
coasts, 2018) But, it has been found that sea-based sources
are more critical in determined regions. As an example, in the
northern seas there are different currents which bring litter
from the Atlantic and Baltic sea into Norway and Denmark
which makes this problem to be highly considered with new
solutions into this areas.

Img. - Marine litter currents in the northern seas

The team had a brainstorm session in order to explore on the sources of marine littering (A10). The sources were also divided into

sea based & land based sources.

Packaging

Sewerage

Tourism
LAND BASED Sources of
””””””””””””””””” © marine littering
The fishery industry gen-
erates litter which ends
up in the coastlines Fisheries
Industry

Recreative
boats

Cruise

Under-developed
countries

Harbours

Under developed countries is where
alot of the trash, we see in the

ocean, comes from.

Rivers

SEA BASED

Cargo
boats

Trash ends up in the harbors, which
needs to be removed. Some harbors

is owned by private companies.

Img. - Marine litter sources

The main goal of this brainstorm was to find most relevant sources of marine litter to research on and to find a solution to imple-
ment. Finally, after the discussion of the different sources the team decided to explore into three areas; Fishing industry, Harbor
cleaning & under-developed countries (with focus on waste management). These were selected due to the group found these offered

more possibilities to work with than the other ones.

After researching in this three areas the group found the fishing industry as the right source to investigate upon as it was one of the
main sources of marine litter in Scandinavia. The team found that it’s a field which has not changed a lot or been improved with new
equipment during the last years and there’s a demand for new advances on it. So, the team wanted to put an effort to face marine

littering which this field generates and from which gets affected.
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1.2 FISHING INDUSTRY

In order to explore into this industry, the group unfolded the main sources of litter into this field. Afterwards, the group differentiated
the different type of purpose for fishing that can be found and the most harmful fishing activities which lead to generating marine

litter into this field. This was made as a way to open the exploration space and to find the main focus of the problem.

45% coastal litter in DK
comes from fisheries

27% of beach litter in
the EU comes from
fishing gear

Vessels
equipment

Fisheries
Industry

Lost & discarded
fishing gear

Fisherman
equipment

Consumer
products

Img. - Marine litter sources & Fishing industry

FISHING PURPOSE

The impacts of the fishing industry could come from different sources, so that, the group anted to differentiate these depending on the

fishing purpose as these lead to different type gear, equipment and goals.

RECREATIONAL FISHING FISHING FOR COMPETITIONS COMMERCIAL FISHING

Arecreational angler may practice catch This type of fishing has the main purpose Use of fishing methods that allow to

and release fishing, fish for food or sim- of earning an award or reward. General- catch large amounts of fish which is sold
ply fish as a form of entertainment. This ly, more advanced fishing line types and for a profit. Commercial fishing licenses
fishing purpose does not involve any uses are required for this type of fishing are required for those who are fishing for

profit or award. compared to recreational fishers. : profit.
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Once the team had decided to focus on the fishing industry and
after knowing the different types of fishing purposes and meth-
ods, the group explored which were the main impacts of these
activities.

With this exploration, it was found that all these fishing meth-
ods can have different impacts into the sea life in different ways
which are mainly based into destroying the sea environment,
killing species, catching unwanted species or by generating litter
into the seas with lost or discarded gear.

All these activities had been unfolded in order to find a solution
and so that, explore as much as possible the solution space of this
field.

BOTTOM TRAWLING

“As demand for fisheries products for the
next years, technology must play a crucial
role in helping fisheries to fish in a sustain-
able way.”

- International Food Policy Research Institute
and World Fish Center

GHOST FISHING

Img. - Bottom trawling destroying the sea floor

It's a technique used in commercial fishing which is based on
fishing in the bottom of the sea floor by pulling a fishing net
along the sea bottom behind trawlers. This practice destroys the
sea floor marine habitats. it can remove up to 25% of seabed life
on a single run.

BYCATCH

Img. - Ghost fishing on a lost or discarded creel filled of dead crabs

Ghost fishing impact it's the main impact which is generated
from lost & discarded fishing gear. When fishing gear become
lost or forgotten these continue to fish animals all the time kill-
ing species if this lost aren’t reported and retrieved from water.

LOST & DISCARDED FISHING GEAR

Img. - Entangled turttle with fishing gear

Bycatch refers to the fish, seafood and other animals that are

not targeted by fisheries but are accidentally caught by different

fishing methods (commonly gillnets and bottom trawls).

Img. - Discarded or lost net in the sea water

All kind of gear used by fisheries which are discarded or lost. Re-
cent research has shown that fishing litter such as nets, buoys,
and lines, accounts for a majority of debris found in the oceans.



FINDINGS

After looking into the different fishing purposes and taking into
account the harmful activities, it has been found that besides
all fishing sectors contribute to generating marine litter in the
ocean the one which generates the most are the commercial fish-
eries and this are mainly caused by lost & discarded gear.

By this point, the group wanted to explore into the lost and dis-
carded gear as it was the main source of itin the fishery industry.
So that, apart from doing desktop research upon this topic we
had different interviews with people working with the same field.

The group contacted on the one hand with Gjermund Langedal
and Bard Aarbakke from the Norwegian fishing agency and we
got overall insights about the problem caused by the lost or
abandoned gear, specially in Norway.

On the other hand we also contacted Rikke Frandsen, PhD sci-
entist from DTU Aqua working on the same field which gave us
evidence and a greater understanding of the problem about that
the marine litter contribution from the fishing industry in Den-
mark (lost fishing gear, pieces of fishing net and strings, polysty-
rene boxes and more) but also the knowledge about that marine
litter from other countries also ends up in the Danish coasts. As
an example, it was mentioned that fishing gear used in Holland
it's commonly ending up in the Danish coasts (A05).

20% of EU fishing gear gets lost or
discarded at the sea, worldwide
that's 640.000 tones each year

Buoys

Lost fishing
gear

Fishing lines

Fishing
nets

PREPHASE //

Img. - Dolly rope (orange rope from Holland)

//OUTCOME

The group observed that the scope was still too broad and
so, there was a need to dive in the problem of lost and dis-
carded gear and to find which specific commercial fishing

technique to create a solution for to avoid this problem.

Img. - Lost and discarded gear in the fishing industry
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1.3 LOST & DISCARDED FISHING GEAR

At this point, the group started to investigate into the lost or discarded gear and how big was this problem and the team got different

findings. One of the focus we had were into the reasons of why this gear was getting lost or discarded. In the following illustration it

can be observed the different reasons of it:

Bad weather conditions

Y
Lo
Catch overload ®
4
o'e

Stuck on the bottom
Poor gear maintenance

High cost of retrieval

“Abandoned gear is one
of the more problematic
components of marine
litter”

“27% of all fishing gear
gets lost or discarded at
the sea ,worldwide it's
640.000 tons each year”

Food and Agriculture Organization of
the united nations (FAO)

EU Comission

FIRST IDEATION

Once we had explored the main causes and the evidence of the
lost or discarded gear problem coming from the fisheries indus-
try we did an ideation round (A12) to get an understanding of the
solution space and explore new ideas or principles that might
help in the given scenario.

For it, we generated different ideas which were divided into pre-
act, In-act and After-act solutions. This activity leads the group
to find different questions we needed to answer in order to con-
tinue with our research.

facilities

Poor or no access to disposal or recycling

Illegal or unregulated fishing activities

Propeller cut-off

[
, Fishery conflicts or vandalism

111 - Lost or discarded gear reasons

1000 ghost nets were
actively fishing in the
Baltic sea in 2017

SwAM (Swedish agency for marine
and water management)

'i B/yvvé Whew {lm
{immer Yeall o (Cer lo
Qumobnl o L v~e

Img. - pre-act idea
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Img. - In-act idea Img. - After-act idea

After this activity we visited the context again, for it, the group went to Thisted harbor and had an observation of the context and the
boats with the different gear equipment these fisheries commonly use. (Appendix ___) This visit was mainly done to get inspiration
and get ideas to work with afterward.

Img. - Fishing vessel in Thisted harbour Img. - Fishing vessel in Thisted harbour

//OUTCOME

The initial ideation provided the team with several
questions and a need to dive more to scope down the
solution space.

The trip to Thisted permitted to understand more

the context and to see different possibilities for fur-

ther exploration, (A14)
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1.4 FISHING WITH CREELS

During the time the group were continuously re-thinking ideas to solve the problem of lost and discarded gear, the group were still
doing desktop research and interviews with people knowing about the field.

From the desktop research on the lost and discarded gear, we

found that, the main problem of the lost gear is not just the gear Fishermen lose IEALY here from 10-

that reaches the coast and therefore, creates coastal marine lit-

30% of their creels per year

ter.
The problem comes when this gear end up in the sea bed without

being reported. And, one of the main causes of that are the lost (Remove lost and abandoned fishing gear, 2015)

creels from the fishing with creels technique.

Img. - Ghost fishing on a lost or discarded creel filled of dead crabs

Furthermore, it has been observed that the cause of the lost of these creels mostly occur due to propeller cut-off and entanglements in
the seabed which makes fishermen to not been able to retrieve from there. These loses are not always reported or are just impossible
to be retrieved due to the water depth them are. This creates different problems:

If creels get lost, these Fishermen lose money

continue fishing and
killing species until these

break after a lot of years.

Creels stays in the sea

floor, which means that
hadn't been reported or
there’s no way to retrieve

them.

by losing their creels and
having to buy new ones
impacting on their yearly

profits.

Ilustration. - Impacts of fishing with creels



After the group found a gap to solve in this field, contacted again
with Rikke Fransen, to know more about this problem and to
have the evidence of it. (A05).

From this second interview, we had good insights about the
evidence of the problem in Scandinavia, and the need to find a
solution for it due to the increase of the use of the fishing with
creels technique. Rikke mentioned that fishing for crabs and
lobster with creels it's one technique used, but, it's not the most
efficient one always. For example, in Denmark, it's more common
to use bottom trawlers due to the flat sea-floor. But, on the other
hand, in Norway and Sweden, there's more uneven terrain, and
so, more lobsters and crabs are them are more used to be in these

EU ACTION AGAINST THE PROBLEM

PREPHASE //

uneven environments. This means that bottom trawlers are not
commonly used there, instead, it's used the creels fishing meth-
od.

About the difference between these two techniques, Rikke men-
tioned that even fishing with creels still have a negative impact
on the marine environment, it's more environmental friendly
than bottom trawlers. About trawlers, Rikke mentions that near-
ly 40% of the catch with trawlers is miss-catch and also that it
destroys the sea-floor.

Finally Rikke gave the insight which would generate more val-
ue to buy our product, which is that even the lost of creels is a
problem that you find in Norway, Sweden and other countries,
the use of this technique will increase in Denmark in the future
since Denmark is looking into new and more friendly environ-
mental ways of fishing.

/[OUTCOME

All these new findings and the evidence from the existing
problem of fishing with creels with none existing solution,

made the group to create a new product to stop it.

The group also investigated into the upcoming regulations and found that the European commission was already trying to take action

against the problem of marine litter. So that, fisheries are starting to get new regulations they need to follow for the upcoming years.

Furthermore, the European commission it's putting attention to new improvements in this field to face the marine litter problem.

Attract innovation
for more sustainable
products

€53M funding through
the European maritime
and fisheries fund

Mandatory retrieval or
reporting of lost fishing
gear

Promote sustainable,
innovative, and
competitive fisheries

Mandatory marking of
fishing gear
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1.5 PREPHASE OVERVIEW

This spread shows the whole journey taken from the starting point of the preface:

20% of EU fishing gear gets lost
or discarded at the sea,
worldwide that's 640.000 tones
each year

Lost fishing
gear

Creels

27% of beach litter
comes from fishing

Fisheries
Industry

Fishermen lose anywhere from
10-30% of their traps per year
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Ilustration. - Pre-phase journey
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define

After the prephase, this section shows the dive into the
field of the fishing with creels technique, its different
characteristics, and considerations that had been taken
from it. The section will show a journey from the creels
configuration, continuing to the user journey and
storyboard, ending up into the defined problematic and
the current coping strategies used to face it.

/I OUTCOME

This phase provided the group the needed knowledge
on the field to work on, findings on the main problem to
solve and the needed considerations for it.

[I NEXT

The next step for the group would be to set the final
framework of the product to work upon for the next
development phases
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2.1 FISHING WITH CREELS METHOD

There are a lot of different fishing methods and a lot of different
tools. These change depending on what kind of catch fishermen
are searching for.

In the lobsters and crabs fishing industry, fishermen also have
different techniques and tools to use. Inside this fishing industry,
bottom trawling and creels fishing are the most common
techniques. But, due to a decline in the European lobster
stocks during the last 50 years, new regulations have been
implemented and fishing with creels is now the only permitted
catching technique. (Traps and Creels — The Ensnarers, 2016)

Thesenew regulations are aiming for new solutions for fishermen
to adapt to them and also to give them a better solution to work
with.

WHEN

The fishing season traditionally runs from late March to early
October depending on fishing location and weather, but can take
place all year round in some locations (European Lobster). As an
example, lobster fishing season in Norway is restricted to only 2
months in a year: October and November. (Norwegian Lobster,
2017)

CONFIGURATION

Img -, Fishermen working with a creel
WHERE

Along Europe’s coasts the creel fishing industry works mainly
from the Mediterranean to Lofoten. Lobsters are found in depths
down to 150m, but are most common between 20m and 80m. In
recreational use, the creels are used in depths of 20-30 m. And
in the professional field the depths are up to 150 m. (Norwegian
Lobster, 2017)

In European waters, Recreational fishermen can fish with creels in two ways, place the creels individually or in aline where each creel

are connected with a space of 5m between them.

In the professional industry they only fish with a line of creels and up to 80 creels in one row and the space between each can vary a
bit depending on the fishermen techniques. Fishing with this many creels also sets requirements to use an anchor in each end of the
line in order to make sure that it stays on its place all the time. The total number of creels used is determined by boat size, the number

of crew and the fishing ground. (Fishing with crabs and creels, 2001)

111 creels configuration
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Bait haolder
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Frame rmade o
steal

dressed timibar
undressed wood

[

-1

454

Funmnel

Ttap coverng made with:

Escape gap [ eptional |

Frames

Strong materials that prevent the creels from losing their shape
during fishing and storing. Mainly made from steel.

Covering

Modern rectangular creels are covered with wire netting, nylon
mesh, plastic-covered steel, welded steel mesh, etc. The choice of
material depends on traditional usage, availability and cost.

Funnels

Although beehive creels have only a single funnel at the top,
other creel types may have several funnels.

Door

A door is usually placed in the main body of the creel to make it
easy toremove the catch. Lobsters and rock lobsters are normally
taken out through the funnel at the top.

Bait holder

Bait is normally secured in the catching chamber of the creel.
If small pieces of bait such as small fish are used as bait, these
should be placed in a bait container made from wire, plastic or
synthetic netting to hold them together and in place.

Escape gaps
Escape gaps are often fitted into creels to make sure that

undersizes fish or crustaceans, especially lobster and rock
lobster, are not taken.

steed mash
ahicken wite
peawn netting
plit cone
bambso etz

Illustration. - Creels elements

Ballast

Weights or ballast are often placed in creels before setting to
prevent flows and currents from moving them from where they
are set. Weights may be concrete blocks, steel bars or other heavy
material such as bricks, stones or rocks. Strategically placed
ballast may also help the creel to land the right way up.

Corrosion prevention

Because of the corrosive effect of seawater on steel and other
metals, an anti-corrosion anode is often attached to steel creels
and creels to extend their useful life. Anodes are usually made
from a block of zinc with a wire through it to tie it to the creel.
(Traps and Creels — The Ensnarers, 2016)

Img -, Creels on Tony's boat
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2.2 STORY MAP

PROCESS IN STEPS

Putting bait in each creel while loading.

Loading the creels on the boat in a certain order.

Sailing towards the fishing spot.

Arrives at the fishing spot.

Turn down boat speed (Approx 2 knots).

Bind a buoy to the first row or line of creels.
Throw out the buoy.

Place one creel at a time on the railing.

Support the creel until it's dragged into the water.
Attach the last buoy to the main line.

Throw the end buoy out in the water.

Sailing towards a setup of creels.

Turn down boat speed (Approx 2 knots).

Haul in the first buoy.

Attach to the hauling tool.

Place buoy back in the boat.

The first creel arrives on the hauling platform.

Detaching the creel from the hauling tool.

Empty the creel.

Measuring lobster or break of crab claws.
Putting in new bait in the creel.

Placing creels on the boat in a certain order.
Lastly haul in the end buoy.

Put out the row at the same spot it was picked up.
*Based on an expedition day (12-04-2019).
The process can differ from vessel type and

the user. (A24, A25, A26)

*Step 12.-4 can be repeated more than once
until the season finishes.

SEASON OVERVIEW

Step (1-11) Step (12-24) /
Il == 7T -~/ — | October el el il /
Th ; / AN / AN
e amount o / \ / \
active creels. / \ Protepted / AN
V \ period , N
¢ NARHIE/A  November > Orn
March ! i 10
Fishing season (Limfjorden, Denmark)
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FOR MORE DETAILS S
TURN TO NEXT PAGE.
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2.3 STORY BOARD

EXPEDITION DAY IN THYBOR®@N (A25)

. Putting bait in each creel while loading the boat. 2. Loading the creels on the boat in a certain order.

F‘d}‘:"r‘ o

These pallets have 20 creels on each, which are connected to each other as a whole The free space on this small vessel is limit. The more the fisherman can carry the
setup. We experienced that it was necessary to grab the right creel in order to avoid better. This boat can be loaded up to 60 creels. But this requires a specific arrange-
haywire. The first and the last creel on each setup are marked with another colour ment to facilitate process 8-9.

and then you have to follow the rope. Once the creel is handed over to the boat they
are being prepared with bait.

/. Throw out the first buoy. 8. Place one creel at a time on the railing.

After the first marking buoy is in the water, the process is continuing at a high pace. The first creel is found and placed on the railing and waits until the rope between
The boat sails at low speed in a chosen direction. This direction depends on the the creel and the first buoy are more and less stretched.
seabed condition which can be seen on the sonar display.

12-13. Sailing towards a setup of creels. 14, Haul in the first buoy.

This setup of creels are marked with two pair of buoys. One with two flags in red Because of the small vessel, the fisherman is able to grab the marking buoys from
and blue respectively and the other one with only one flag in red. These colours the boat. Then, there's a need to lift and make force until the first creel is lifting
can variate and are chosen by the fisherman, in terms of knowing the difference from the seabed.

between his and others in the area.
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3-5. sailing towards the fishing spot. 6. Bind a buoy to the first row or line of creels.

The distance from the harbour and to the fishing spot was around 6 miles (10 km) Following the Danish Fisheries Agency, all fishing buoys have to be marked with
which took about 15-20 min at 20 knots (37 km/t). contact info. Equipment which is not marked will be removed by the government,
in order to prevent overfishing. (Tabte redskaber, Udenrigsministeriet)

9. Support the creel until it's dragged into the water. 10-11. Attach the last buoy to the main line + throw it in.

When the rope is stretched, the first creel is dragged into the water. Process 8 and 9 The boat is set to stop and the last marking buoy is attached and thrown in.
will be repeated until all the creels in the setup are in the water.

15-16. Attach to the hauling tool. 1"7. The creel arrives on the hauling platform.

The first marking buoy are now placed in the hydraulic hauling tool and the creels When the fisherman hauling in the creels, he placing the boat so the waves hit the
are now on it’s way up. When the rope is long enough, the buoy is placed in the back starboard (right side of the boat). This makes the creels turn correct in the water
of'the boat - Then it will later on in the process become the last buoy. and no extra interaction is needed when arrives.
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18. Detaching the creel from the hauling tool. 19-20. Empty the creel.

When the creels arrive on the boat it will automatically stop the hauling process Each lobsters are measured and if they are under the limit or with roe they are go-
until it has been manually moved through the hauling tool. This is in order to pre- ing back in the water. This is to keep the stock of lobsters up. If they pass a rub-
vent a collision. ber-band are placed on their claws, to prevent them from cutting one another.
271, Putting in new bait in the creel. 272. Placing creels on the boat in a certain order.

When the creels is empty, a new bait is placed in a mesh bag. The bait can differ day Now the creels are empty and reloaded, they have to be placed in a certain order, so
to day often it’s some discarded fish, which are cut in pieces. they can get in the water again.
23. Lastly haul in the end buoy. 24, Put out the setup at the same spot it was picked up.

When the last creel is located on the boat, the last buoy is going to be hauled in. Ifthe last fishing spot was satisfied, the whole setup of creels will return. The steps
But in this case the last buoy was cut by another boat and a new buoy was needed. from 12 to 24 will be repeated until the fishing spots are unloaded.
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Through our process we have get in touch with different fishermen from two different types; recreational and commercial fishermen
(A43, A44, A23 & A26). We experienced a large variation of personalities between the three types of fishermen. With the focus on the
commercial fishing industry, we had in the beginning of our research phase, a tough time when we confronting them with our findings
about the marine litter in Denmark. So we had to change strategy in order to get closer to the commercial fishers and get information
out of them. Which made us visit the coast harbors, rather than phone calling. We focused the interview in a perspective in which the
group were going to design a "new fishing equipment". With this approach we were able to get a more constructive insights into the
field.

After the new the strategy we learn that the environment can be a tough place to work. Which set some expectations for the product.
The weather has an high impact on working environment, and this factor is unreliable but needs to be taken into account. When the
waves increase, everything on board that is not fixed moves around. From our expedition to the harbors in Denmark (A11 & A14) we
have been told from the fisherman, that the fishing culture has changed since their beginning. In the early days they were more likely
to go fishing no matter how bad the weather is. Which often ended with tragic accidents. But with the technology of today, they are
checking the weather before sailing out.

Creel \ce slurr
storage area tank Hauling winch

Creel \\ ,/ /
o\ro‘szone ———————\ — /
\ | |

P !

| | wheel house

'Process\nﬁ table

Lano\\nﬁ conveyor
Bait tank
Creel

The Scandinavia vessel size is typical from around 50 feet
(around 15m) and upwards and is often shared between to own-
ers/captains and a crew on four people. The owners are able to
switch between work task - One onshore who are in charge of the
administrative work and one who are in charge of the ship. The
point of this is shared cost and if one is sick the business will still
be going.

The crew can be a mix of 1-2 fishing students and 2-3 experienced
fishermen (A43). Both the crew and the owners/captains are a
part of daily task on deck. It’s necessary to helping each other,
also with cooking and cleaning. The only difference is the cap-
tain has the responsibility. From our experience is our view on

the fishermen, they are some people who are doing actions at a
high pace or instinctively. Which needs to be facilitated.

“I'm not afraid for the ocean, but I respect it!” (Fisherman, Thy-
boren) (A26)

THE CONTEXT

Our findings scoped the focus down to location with rough sea-
bed conditions in water depth from 20 to 150 meters. Which
means large rocks, stone or other large object where creels can
get lost. This type of context is more common in countries like
Norway, Ireland, Scotland, Canada and Northern America. The
primarily focus is Norway which are close to Denmark and have
some similar rules.

féﬁ‘%?’ :
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2.5 PROBLEM SCENARIO

FOCUS AREA

Because of a large variety of factors which have an impact on the loss of creels. The most critical area is from the anchor to floating
marking buoy. The sections are generally in a high risk of getting in trouble because of increased movement in the water. Depend-
ing on the fishing location there can be a larger undercurrent which can make the gear move to other locations. But that is up to the
fisherman to determine the needed amount of contra weight. The team have put the focus by solving two factors, propeller cut off the
connection and entangled ropes. According to the Norwegian Doctorate of Fisheries and DTU Aqua (A05) these two factors are the
most common problems the fishermen experience.




PROPELLER CUT-OFF

When other fishing vessels is working the same area it will in-
crease the risk getting disconnected marking buoys. Which is
due to an increased population of lobsters. The propellers work-
ing as a vacuum cleaner, so if a marking buoy are getting too
close to the vessel propeller, it can either be cut or get entangled.

DEFINE //

ENTANGLED ROPE

Lobsters are more likely to be found in areas with rocks and
stones or other objects where they can take shelter, it increasing
the risk of getting entangled end ropes. When the fishermen are
hauling in the buoy, with the entangled rope, it will break when
it exceeds the Tensile Strength.
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2.6 COPING STRATEGY
ANCHOR

The possibilities of getting the gear back is
very minimal. At the moment the fishermen
are trying to get it back by trying to catch the
lost gear with an anchor by lowering down to
the seabed. The rough seabed makes it diffi-
cult to catch the gear because the rocks and
other object difficult the usage of an anchor.
The large vessel has to correct around with the
anchor. This process is a complex task and can
take hours, which can lead to the fishermen
are giving up and leave the lost gear at the
bottom of the sea. In addition to this operation
will there be a risk of make propeller cutoff on
nearby marking buoys. (A26)

THE GOVERNMENT

When fisherman in Denmark lost their equipment, they have to try to get it back on their own. If it does not succeed they have to in-
form the Danish Fisheries Agency within 24 hours (Danish Fisheries Agency, 2019).

They need to inform (EU rules):
- Position and time
. Vessel information
+  typeof equipment
- What has been done in trying to get it back?

The government’s task can be dangerous and expensive, when its on deep water. From 60 meters of depth and more, the air are going
to be more compress. Another option is to use a ROV (Remotely operated vehicle). However it can take up to a year before the Danish
government take action and this operation can end up with a fee for the fisherman.

2.7 STAKEHOLDERS

Because of the increased attention to the environment and UN’s Goal 14.1 (Conserve and sustainable use the oceans, seas and marine
resource, UN) which are topics the fishermen need to take action upon. Seaus will provide a solution to the this upcoming situation
which the manufacture and dealer of marine equipments, Hvalpsund net, have shown interest in. With a collaboration between them
and Seaus, they could become the first mover in this market sector. Which makes a competitive gap to their competitors. The fish-
ermen will reduce their cost, and they will have the possibilities to catch lobster in even rough seabed conditions and there by gain
more profit. The consumers, retail stores will be able to gain value by selling the product as an environmental friendly fishing method.
Which means a higher quality product. The government will have the interest in lowering the marine litter expenses and enhances
the health and well-being.

MANUFACTURER

FISHERMEN
& DEALER
° Seeking for competitive products. > o Cost of lost equipment.
° Lead the market sector. o Reported yearly loses of creels.
o Seeking a stronger competitive position.
Primary
Secondary \5/
GOVERNMENT CONSUMERS
° Gain interest by external investors. ° Seeking for quality products.
o Create a value for the community. L4 Environment friendly product trend.

° Prevent expenses for collecting marine litter.






framework

In this section will be described the focus of the group
after all the findings gathered until now and the methods
used to define this focus in order to have a better group
understanding and alignment for the next development
phases of the project.

/I OUTCOME

The group got a defined framework to continue with
the project. This, facilitated to work into the next
phases of ideation & conceptualization.

[l NEXT

Use the framework as a reference to bring all the
previous findings to ideas and concepts to define our
product.



3.1 PROJECT FOUNDATION

APPROACH & SPECS

FRAMEWORK //

The group, from the start of the project, wanted to have a strong foundation to permit the right development of the project, also to
create alignment and have a clear direction to follow. For it was taken into consideration previous findings from research done by
the group (Aesthetic decision making,2018), in which it is stated that a good foundation permits a better understating and project
decision making. So, at this stage, the group set up the framework to work upon to keep the alignment and to have a clear direction on
what to focus taking as a reference our previous foundation.

WHAT

Technigue used for fishing
crabs and lobsters using
stationary creels.

WATER DEPTH

Technique used in depth
from 60-150 m

NAANAN
NANAAN

NANAAN

WHEN

Lobster fishing season in
Denmark it's from May to
October.

B

WHO

commercial fishermen,
boats up to 50 feet (15m)

MARKET

The starting market focus in
Norway.

CREEL SETUP

using up to 800 creels and
setups of 80 creels per line

LHH |

3.2 PROBLEM STATEMENT, VISION & MISSION

PRICE ESTIMATION

product price
<10.000DKK.

5]
A
11

STAKEHOLDERS

Government, consumers,
Fishermen & Marine
equipment companies

“How can a physical product give the fishermen a second chance to return their lost gear,
and preventing the risk of ‘ghost fishing” in the seabed and reducing marine litter.

“Involve the fishing industry into the UN’s future environmental goals regarding marine

litter and lost fishing creels, by creating a new standard solution.”

“create a product to be implemented in the current creels fishing method giving the fisher-

men a second chance to return their gear and therefore preventing marine litter and ghost
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3.3 VALUE VISION

The purpose of using this method (A18) was to give us a wider
view of the values we wanted to transmit/offer with the prod-
uct. furthermore, this method permits to keep our concepts up
against it and thereby create a stronger alignment between the
team members.

First of all, we made a brainstorm of the values we thought our
Seaus product should transmit. Then we took each of these val-
ues and made a mind map with all the words that each of these
values we thought could be related with. Finally, we clustered
these words into three themes for each value in order to support
and make it more precise. Then we found images that could rep-
resent these values through the concept that we wanted to trans-
mit (A19). These values were based on all the experience and
knowledge the team has gathered through the approx. 2 months
of discovery and defining.

In order to understand our value vision, the team created a short .
phrase to support the pictures and the linked words: N B

Img. - Value vision brainstorm

COMPACT SUSTAINABLE STURDY

. Stable ° Responsibility . Adaptable
. Reliable * Reaction . Preventive
. Packable : o Recover :

“The help in unforeseen situations.” : “Help each other and take action for a ‘I can protect myself,
better future” but you still have to take care of me”
TRUSTFUL : SIMPLE : VISUAL
° Familiar ° Transparent o Attention
° Understandable o Instructive ° Versatile
®  Safe ®  Instinct ®  Pertinent
L] Approved : :

“You know me well and “It's on when it's on and “Even though I'm professional
know what I can do for you” off when it’s off - that’s it” - I still have the need for assistance”




ldeation &
conceptualize

This section will focus on the idea generation from the
previous findings taking reference on our design brief.
The section offers an iterative process from the first
ideation based on principles until the selection of the
concepts the group decided to work with. In this section,
the group got insights which helped the group to find
the best solution by exploring as much as possible the
solution space

/I OUTCOME

Definition of the concept to work with based on an
iterative process of findings, considerations and
continuous ideation.

/I NEXT

To dive into the selected concept and test the
principles considered on it to validate or improve
them.
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4.1 IDEATION

This phase of the project has been a continuous iteration of generating ideas and learning from research and user feedback. These
iterations reflect a Build, measure, learn method approach (Steve Blank, 2013). This approach has permitted the team to continuously

refine the product based on the findings to be able to explore as much as possible the solution space for the product.

SKETCHING POOL

The idea generation started with a Sketch pool (A16). With it, the team wanted to generate ideas based on the knowledge we had at this
point and the values we got from the value vision. The outcome of this sketching pool permitted the group to discover into different
principles which could be used in our product to solve the problematics we had seen in the field of creels fishing. An example of the
different principles found can be observed below:

Bumpers Ghost fishing prevention Transformation

(D &rop gwh paimny

Hios 14(03

Detection Human interaction Magnets

Img. - Examples from the principles discovered after the sketching pool
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"WHAT IF *

After the sketching pool (A16) we wanted to explore more the
solution space and so, we continue sketching but, this time
upon different solutions to problematic situations that the
group discussed it could appear during the process of retrieval
of lost gear from fishing with creels. For it we used the “What if”
method (A17). This, opened the solutions even more and made
the group to find more considerations for the product. As an
example we used the “What if” in situations like:

e  Whatifitappears the risk propeller cut off?

e  Whatifthere are different creel sizes and/or geometries?

e  Whatifthe creel it's 150m depth?
Img. - What if propeller cut-off sketch

COMBINED SOLUTIONS

After using the Sketching pool and the “What if” method, the group decided that it would be interesting to try to mix the different
solutions found (A20). This would provide a stronger concept for our product solving more than just one specific problem and
therefore increasing the value of it.

Frame falling down
in front of opening

Nkt fishi :17 Pr‘euwhmn

Img. - Combination of different principles in concepts
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FIRST PROTOTYPING

The group created different prototypes (A21) based on multiple principles that had been explored before in the first ideation phase.
It helped to have a better understanding of the principles and considerations finding the ways to make possible the principles to
work.

Prototype of the mechanism that would
deploy from the creel. It will permitted
the transformation from a flat surface to
a shape that would permit to be detected
when had reached the surface.

Transformation prototype which per-
mitted to have a rope attached to a small
floating buoy and loaded inside a small
cover. This, would deploy and get out
from the case to the surface.

The team made a prototype using the
real size of a creel and thinking about to
combine the prevention of ghost fishing
and a deployment mechanism that could
permit the detection of lost creels from
fishermen in the surface.

Protofype to think on amechanism which
would deploy and then could be reloaded
again by the user. It was considered the
alignment of the rope when its loaded
and the first ideas upon the reloading.
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FEEDBACK
During this period we got different new insights on our ideas and from the field we where working with. These came from the first
Milestone, in which the group got feedback from the different mock-ups that we had build and from a second interview with Rikke

Fransen from DTU Aqua (A05)

INTERVIEW WITH RIKKE FRANSEN

/| OUTCOME
From this interview the group got insight about the placement
of our product. Rikke mentioned the that the lost gear from Reconsideration on where the product should be placed.
creels usually have something to do with the long line between The feedback made the group to consider an ideation
the line of creels and the buoy on the top. This is caused by based on a product in-between the buoy and the first
streams making the line wrapping around rocks and getting creel.
entangled.
MILESTONE 1

// OUTCOME
At this point of this project the group presented the findings
from the start to that point. It was shown the prephase findings From the Milestone 1 the group got insights which made
which lead to working on the topic of lost gear from commercial consider to explore other principles considering other
fisheries. Specially in fisheries using the creels fishing method. placements apart from the one on the top of the creels to
Furthermore it was presented the different mock-ups done open even more the solution space.

showing different working principles explored.

After getting these different feedback, the group considered to explore more the different solutions and ideate more to define more
the direction of our product. For it, the group wanted to consider other options which hadn’t been considered before and re-think
the already existing ones for the next ideation round.

ACT IT OUT & SHADOWING

The group still needed to get out in the context and get more feedback from the users and that the next thing that was done. For it,
we visited Tybhoren and got the possibility to experience the working environment and the full working process in steps. Further-
more, it gave the team an understanding of the critical situations throughout the working process. (A24 & A25)

With this activity the team got good feedback to consider for our
product. The new findings made the group to continue the ide-
ation on the product and to rethink the ideas that had explored
before as by this point the team had a better understanding that
before hadn't. Nonetheless, we also found that ideas from before
were also interesting to still consider.

Img. - Acting out in the context and with a professional user Img. - Shadowing a professional user process work

/I FINDINGS

Communicate the start / end of the line of creels.
If he lose a line of creels, it is not only the catch for
one day he loss but also for the next time.

Lost creels occupy a place for new creels.

Need for multitasking in some situations.
Product needs to fit the fast way of working.
Product needs to be adjusted so it can go through

existing hauling systems.
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RE-THINK IDEAS

In order to re-think the ideas the group did a new sketching pool (A27). This activity permitted to find more specific solutions with
three focus directions based on the feedback and insights we got. These three directions are:
. Ideation on a product which works as an add-on to the creels.
. Ideation on a new buoy concept to be used for the creels fishing method.

‘ Ideation on a product which works between upper buoy and the first creel from the line of creels.
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4.2 CONCEPTUALIZATION

Until now, the group had sketched upon solution ideas and working principles, so, to be able to evaluate the three directions the group
decided to create a more detailed concept for each of these directions combining the previous findings. (A28)

NEW BUOY

& u]&,,l

Comwun, cﬂbi’l’ on

NEW BUQY

The group opened the solution space creating a new buoy
which could prevent propeller cut-off .

Does not permit a mechanism to retrieve in case of
entanglement of the creels.

@ There’s a risk if the arms doesn’t open correctly

@ Considerations
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IN-BETWEEN

IN-BETWEEN

Permits to detach the entangled rope from the line of creels
and offers a solution in case of propeller cut-off.

There’s a need to have a rope enough long to reach
the surface (up to 150 m).

After use it, needs to be reloaded again by the user

Need for an activation and detachment mecha-
nism

\ Timer ‘%" >
| {:""L.i:\.l’MlUr’) A fLUPG
B __-’_. T}f\—¥
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ADD-ON CREEL

Concept to retrieve creels when there’s a propeller cut-off
or entanglement. It works as an add-on for each creel.

There are different type of cr
would need to be adaptable.

it would difficult the placement of the creels in the

O
O

boat if surface is not flat.
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4.2 CONCEPT SELECTION

After the team did the conceptualization of the ideation phase, there was a need to decide which direction to continue exploring. In
order to do this the team decided to use the selection matrix method (A29), in which based on a series of requirements for the product
it was able to scope down the focus direction for our final product.

SELECTION CRITERIA

In order to have a reference to select the best concept, the group selected different requirements that at this point were necessary to be
on our product. These requirements were set with an order of preference to afterwards been used for the selection matrix.

RELIABILITY

Being an “insurance” product there should
not be any risk of failure when using the it.

COMPACT
The space in the context of the use of the

product might be reduced (vessels), so, it
needs to be considered for the product.

MISPLACEMENT

When the product it’s already attached
with the existing creels configurations,
there should not be any risk to move from
its place.

SELECTION MATRIX

Selection criteria

Reliability

EASE OF ATTACHMENT

To ease the attachment of the product
to the current creels configurations and,
therefore, reduce the added processes
when using the product.

INTERACTION SIMPLICITY
Rough working context with different tasks

to take care at the same time. Processes
need to be simplified.

SCALABILITY
Refers to the possibilities for a product

to scale it up to other areas in the future.
Would increase the value of the product.

In-between

Rating Score Rating
(1-5) (1-5)

New buoy

INDEPENDENT FROM THE SYSTEM
The product needs to be as independent as

possible from the existing configurations to
reduce working processes to implement it.

RE-USABILITY
After the first use of the product, there

should be the possibility to re-use it more
than one time.

CLEANING

As the product would be in an environment
in which objects can get different particles
attached to the surface of it. the product
needs to avoid small corners and joints.

Add-on creel

Score Rating Score
(1-5)

Ease of attachment 17

Independent from the system 16

Compact 14

Interaction simplicity 12

Re-usability

Scalability

9
Misplacement 7
4
2

Cleaning

a 2
4 68 4 68 2 34
3 48 5 80 2 32
3 42 a 56 4 56
4 48 5 60 2 24
3 27 5 45 1 9
3 22 5 36 a4 29
3 1 5 18 1 a4
3 5 4 7 2 a4

111 - Selection matrix
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The results from the selection matrix showed that the new buoy was the direction to go based on our selection criteria. Furthermore,
the selection matrix showed that the Add-on creel concept wasn't fitting our requirements as much as the other two concepts and the
group figured out that to make a product for each creel it wouldn't be the best solution for our business possibilities and there was no
need for it as the same problems could be solved with the In-between concept. So, it was decided to explore more into the other two
concepts instead of the Add-on creels.

/I OUTCOME

The group considered that the buoy concept was just
able to solve one problem (propeller cut-off) while the
In-between could solve either solve propeller cut-off
and creels entanglements. furthermore, the in-between

concept could also implement the principles from the
new buoy. So, after these considerations, the group de-
cided the best way to go was to opt for continue explor-
ing on the In-between concept.




detailing

This section provides an overview of different tests
done by the group and the considerations that had been
taken from it. Furthermore, it shows the exploration
and definition of different technology solutions for
the product. There also will be explained how all these
findings had been implemented, starting from a product
architecture overview and going through a more defined
product shape using an aesthetic definition set up by the
group. Finally, there will be shown all the requirements
needed to take into consideration for the final product.

/I OUTCOME

This section permitted the group to define the product
and therefore to have a better understanding of its
performance and the requirements needed to make this
possible.

[I NEXT

Find the appropriate method for production and the
materials needed for it.
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5.1 TEST & LEARN

in order to validate the viability of the concept & principles from before selected the group did different tests which would give learn-
ings to be considered from the principles wanted for the final product. in order to make these tests, it was used different mockups
made for each test.

WEIGHT DISTRIBUTION TEST

>,

To get an idea of the stability considerations to make sure the
product will stay in its right position all the time and at the same //OUTCOME

time having enough distance from the water to be able to see

it from a certain distance. These considerations affect the size, Taking the balance point into consideration, the domi-
which is connected to the storage capability and weight distribu- nating weight needs to be placed underneath the upper
tion. This leads to consider these conflicting requirements and floating part. This would reduce the risk of failure of the
to find the optimal balance of them for the product. (A35) floating stability since it can lay down to the wrong po-

sition in the water.

ARM UNFOLDING TEST

To get an understanding of potential risks to consider when the

. . . J
arms get unfolded. The test was done in two different ways. First, //OUTCOME

just by putting the model down in the water to simulate unfold- o
The start angle can prevent the principle to work.

The start angle needs to be perpendicular to the
water surface.
When the arms are folded out the product should have a station- Simulating, the product coming out from the tube

ing the principle. Second, by letting the model come out from a
cylinder underneath the water to see if it still works correctly.

ary position. (A37) under water end up in a wrong position on top of

the water due to the start angle of the arms.
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DETACHMENT TEST
/[STEPS

1 2 3 4

The team created a 3D printed a mechanism in order to inves-
tigate how the detachment mechanism works while a load is //OUTCOME
applied in different directions. Furthermore, to observe if any
failure could occur. (A34) Pulling in a certain angle resulted in a failure, which
didn't allowed the mechanism to work.
In the most common scenario, the mechanism works
but still gets a bit hard to release.

The mechanism needs to be optimized to minimize

the risk of failure.

RELOADING SYSTEM TEST

il

it

‘1.

e

//OUTCOME

In terms of space optimization, the
rope has to be tighten around the rod.
Which could be done by holding back
on the rope. Furthermore, there is a
need to develop a system to make sure

the rope is not moving on the other
side of the reel. (A31)
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KNOTTING TEST

Since the fisherman is going to attach the product twice on each product. We did this test this in order to increase the ease of the in-
stallation and find the best way of attaching and detaching the product to the line of creels. (A42)

// OUTCOME
The simulation of binding knots or attaching the product to the line gave some insights that the product needs to facilitate:

Knot simulation 1 and 3 was okay but needs to be further developed.

Even on a non-rocking surface, a stabilizing hand is needed, which means the other hand has to do the job.

The surface that the productis going to stand on while getting attached, needs to facilitate a stable and strong platform
that makes sure that the product doesn't tilt.

The group considered the use of carabiners in order to ease this process.

RETRIEVE FROM WATER TEST

The team was testing the retrieving of the principal of a cir-
cle with a diameter on 1.2m and four arms in order to keep it
stretched out. By throwing or lowering an anchor down in be-
tween of the circle and thereby catch the frame. (A33)

//OUTCOME

The team experienced no problems in retrieving the
buoy with a radius of 1.2 m from the hight of approx

2.5 meters. Even with no experience, all teammates
were able to succeed every time. Large waves and tilt-
ing ground for the user can eventually make this more
difficult.
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VISIBILITY TEST

We found that by using a surface popping up from the water surface facilitated much more the search of the product. Also using a
visible color also helped to differentiate from other objects at the horizon and water. The different tests gave us the idea of how could
our product help the fishermen to found the product by using the eyesight. We made the following table to show our findings (A38).

DISTANCE INSIGHT
Easy to spot and differentiate it from other objects. Reflections can be seen if being positioned with the
sun in the back of the user.

Easy to spot but barely difficult to differentiate from other objects at the horizon. Reflections are
difficult to be perceived from this distance.

Difficult to spot and differentiate from other objects at the horizon. Reflections can't be perceived from

this distance.

In a distance of 400 meters, it becomes impossible to spot the object. The reflective part of the product
400m became identical with the reflections from the water. Since the orange sphere was al the same level as
the water it also became invisible to the eye.

//OUTCOME

After the test, we have found that the prototype works from a distance up to 120 meters, but, after this distance, the visibility of
it's more inefficient. Apart from that, it has been seen that reflections worked only when the user it's watching from a point of
view in which the sun it’s in back of him. Moreover, it has been found that reflections from the water made barely impossible

to be differentiated from the ones implemented in the prototype.




8. DETACHMENT UNDERWATER

//OUTCOME
The test of using this principle succeeded and the group

considered to using this principle which was fitting
with our product requirements.

9. BUOYANCY TEST

DETAILING //

This test would allow the group to validate the detachment of
the lost creels from the entangled lines underwater. This test
was done using a mechanism which it's used as a security de-
ployment mechanism in the marine field, the group wanted to
observe if this mechanism would fit with the needs and require-
ments we needed for our product and its performance as the
principle of it was what we were looking for (A40).

The main goal of this test was to validate the buoyancy of the pro-
totype we had in order to be sure that the product maintains the
direction upwards underwater. If so, we ensure that the product
cannot be misplaced when about to be deployed from the bottom
of the sea. We also wanted to see how do the streams affect the
prototype underwater (A39)

//OUTCOME

The prototype was pointing upwards as we wanted and,
moreover, the reaction to the water stream wasn't af-
fecting to its movement at all.
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ROPE UNFOLDING TEST

We wanted to observe how the system of loaded rope are responding when being unfolded. Two deployment principles were tested
- Horizontal and vertical. These tests would give us insights on the risks, that we should take into consideration, when deciding how
this unfolding method should be. (A36)

/[Horizontal - Steps

1 2 3 4

. ' The rope is unloaded
with the principal of a ro-
tational rod. This princi-
pal succeeded by keeping
the rod stable enough, all
the way from the bottom
to the water surface. De-
pending on where on the
rod the rope is pulling, it
can tilt a bit from side to
side.

[[Vertical - Steps

1

The principle of this
system is the rope is get-
ting dragged off from a
vertical rod. This means
that there is no need for
rotational parts. But this
process makes the rope
curls and create knots.
So, there's uncertainty
to what extent this could
give reliability issues.

//OUTCOME

The team experienced that the earlier concept with the vertical principal was lacking in fulfilling priority of reliability. In order
to increase the reliability in the needed scenario, the team looked further into the development of a horizontal principle.
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5.2 CONTEXT TESTING & USER FEEDBACK

Our last visit in Thyboren disapproved our solution to preven-
tion against propeller cut-off. The 50 feet fishing vessel, L 47 Ca-
milla, has a propeller of 2.2m that would make a vacuum effect
onto the seaus product even using the propeller cut-off preven-
tion arms and in this scale would not work. It means that we can
reduce some complexity. One of our users said “because the fish-
erman knowing the fishing spot best, he will know how many of
the seaus product is needed, but I could imagine one for every
5 meters. Then it will be possible to drag from different direc-
tions”. The team recommend minimum one at each end of the
setup because of entanglement but open for the possibilities of
additional sales (A43 & A44).

//OUTCOME

SIZE COMPARISON

Hauling in a 4mm DYNEEMA rope on the hauling tool (See
picture above) would work, but there could maybe be a
chance of failure at the end of a season if the rope gets af-
fected by algae which will result in a loss of friction. If this
option would fail, the options to consider could be a thicker

rope or binding knots along the rope for more traction.

HAULING TOOL VALIDATION

//OUTCOME

//OUTCOME

The elements of the tested mockup model were able to
go through the two hauling tools and its characteristics
were approved. However, it requires some help from the
user in the smallest one (See picture above). To optimize
the task, it was observed that the element which interacts
with the hauling tool should be flexible to be able to go
through the hauling tool.

The product size does not have a large effect on the stor-
age possibilities with a fishing vessel on 50 feet. Thereby
the size requirement in terms of storage would not be
a crucial factor. But hereby the human interaction and
maneuvering have to be taken into consideration in or-
der to grab and control the product from various angles.



DETAILING //

In order to define the elements needed for our product, the group created a flow chart in which appears all the different steps from

when the system starts until the product deploys. Furthermore, we have pointed out the different components needed to make the

system work by using boxes and defining its functionality in the following illustration.

3- DEPLOY MECHANISM

The deploy mechanism will
allow the buoy to detach
and reach the surface for its

retrieval

5- BATTERY

To provide enough power

the system.

In order to activate the system, the team has been researching
into different methods to find the most efficient solution to

implement in our device.

No
Product>5m
depth ?

Yes

System activation

Timer acivation
(1 month)

Read
signal (Sonar)

Yes Signal

Received

No

Y

Illustration -Flowchart

1- ALTIMETER / PRESSURE
SENSOR

This element will allow to
activate & deactivate the
system when the product
it's under a determinate

water pressure (depth).

2- MCU

Will contain a timer which
will start after the system
gets activated and it would

be set for 1 month.

4- SONAR RECEIVER

Once the device is activated
the sonar receiver will per-
mit fishermen to activate
the deployment of the buoy

for its retrieval.

to the context of use, to use a simple on/off switch wasn't the
best solution. Also, this solution will increase the risk of failure.

Instead, it has been selected to use an altimeter / pressure sensor

module.

The main parameter we have had into consideration for the

selection it's based on the consumption that would require this

system activator in case it needed to be running all the time. As

the components of the product needed to be mostly sealed due



The team decided that this altimeter/pressure sensor would be
the right choice as it has a low consumption rate which would
barely affect the battery in the long run. As this sensor it's
waterproof, it would be sealed in the outer shell of the lid which
covers the electronic parts of the product. (A57)

Img. -MS5806-02BA Altimeter

An STMS8L microprocessor is a processing unit that acts as the
brain of the product. The unit follows predefined, simple and
logical commands depending on the input it receives. It is an
ultra low power MCU and works perfectly in the temp conditions
that the product is going to be exposed for. This unit also has
RTC integrated, which is Real Time Clock. Thereby it can control
the system and deploy as in an emergency situation.

Img. -STMS8L MCU

The module above, would permit a preset timing up to 6 months.
Therefore, the operation of it will allow to minimize the current
during the time it's not in use. (A55)

For the deployment of the mechanism, the team haslooked into a

solution and which is based on a small electromagnetic actuator.

This small actuator would move after the fishermen had
activated it or when the timer had reached the settled amount
of time. This would let free the reel to deploy by using its own
buoyancy up to the sea surface.
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The actuator will be placed in the rotational joint of the cable

reel and would have waterproof protection. (A58)

Img .- LS-P40/20 actuator

Sonar is the primary communication tool underneath water.
Water absorbs high frequencies really well, which is the reason
why high-frequency signals aren’t used underwater. As an
example, Bluetooth (2.4 GHz), which does not work more than a
meter before the signal gets converted to heat.

The use of sonar in maritime environments works in a low
frequency, from 10 to 50 kHz. Sonar technology, It's used to
locate objects, measure speed, distance, and direction.

The main drawback of low-frequency transmission it's that,
besides being able to reach a long distance, the amount of data
transmitted is low. While high-frequency transmission does the
opposite, has low range distances but allows a high amount of
data to be transmitted. (Understanding ocean acoustics, 2015).

Range [km] Bandwidth [kHz]
Very Long =100 <1
Long 10-100 1-5
Medium 1-10 5-20
Short 0.1-1 20-50
Very Short <0.1 >100

Ilustration. -Relationship between the distance range and the Band-
width with 200dB
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Not only the frequency permits the signal to reach long distanc-
es, but also the loudness (dB) does it. As it can be observed in
the following illustration:
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Illustration - Doppler Effect in the Underwater Acoustic
Ultra Low Frequency Band

Underwater, most of the devices work within a range of loudness
up to 185 dB. That's because loudness behaves differently
through the air than through water. The density of water is
much higher than air and the sound travels much faster in water
(1500m/sec) than in air (340m/sec).

Sound waves with the same intensities in water and air differ by
61.5 dB. As an example, if you are talking with a friend, standing
1 meter from each other you can hear each other pretty well. But,
Ifyou do the same underwater, you need to yell, to be able to hear
each other. (Doppler effect, Ultra low frequency band, 2017)

TYPOLOGY OF SONAR

There are two types of sonar, which can be used for different
purposes, the active one and the passive one. (Sonar. Sounds in
the sea)

Active sonar:

sends a signal (sound waves), which travel through the water
until it reaches an object, then, the object reflects these sound
waves, which return to the sonar. The active sonar has a receiver
which permits, for example, to measure the distance from the
sonar to the reflection point of the sound waves.

Passive sonar:

On the other hand, the passive sonar when receives a signal
(sound waves), permits to perform an action.

Illustration. -Active vs. passive sonar

Taking the knowledge above into consideration enables the
team to choose a setup of a frequency, sound level range and
type of sonar.

The type of sonar used in our product would consist in two
parts, the first one would be the passive one, directly imple-
mented in our product able to receive a signal. For this one it
would be used a ultrasonic transducer for sonar.

Image. -Hydrophone H1C

The second part would be in the surface working as an active
sonar. (A56)

Furthermore, since the Seaus product should work in depths
up to 150 meters, we want the sonar to be able to reach more
distance as the depth where our product it’s located. The reason
of it, it's because the distance from the boat to the sonar receiver
will not be always perpendicular to each other.

150M

200M .

Illustration. -Real range requirement for sonar



Taking this into consideration for the selection of the needed
sound loudness and the frequency, we would need a sonar able
to be used with a setup of 20-50 kHz with a sound level of 185dB.

5- BATTERY

Since the Seaus product operates in the water, the product might
experience a lot of pressure, corrosion and low temperatures.
Then, there is a need for picking the right battery for such
conditions in our device.

The group found that most batteries don’t perform in an optimal
way in low temperatures, but, lithium-ion batteries are the ones
which perform better in these conditions. Moreover, a lithium-
ion battery would be an excellent choice since its performance
doesn’tget worse over time and keeps up a constant performance.
The power consumption curve is much more linear than other
batteries. (La pile idéale, 2003)

Lithium-ion

Alkaline

Khole-zinc

0.8

Illustration. -Consumption battery comparison

Furthermore, the performance of each cell is much higher when
using and thereby require less space than other batteries. The
lithium-ion battery is also optimal when it comes to battery life,
it can contain power for a long period of time.

So, the consumption of the batteries has been taken into
consideration and the system in our product would use long life
capacity (mAh) batteries and these would need to be replaced
after a time.

The specific lithium-ion cell that should be implemented would
provide 3.7v and have a capacity of 5000 mAh. Placing this in
serie connection of 4 cells would provide the system with 3.7v
and a capacity of 20.000 mAh.

Our system would require 2 mA (0.3 mA MCU a, 0.3 mA
Hydrophone and 1.4 mA Altimeter) and have a consumption
rate on 0.7. The consumption might be influenced factors that
can affect the battery and needs to be taken into consideration.
This leads a battery lifetime on 7000 hours which is in 287 days
(A53). This is taking into consideration that the system runs non
stop and the hydrophone is searching all the time. On the one
hand, the MCU, Altimeter and hydrophone would use a battery
delivering 3.7v. On the other hand, the solenoid actuator needs
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its own battery delivering more voltage but having much less
capacity which could be solved by using four 3,7v batteries in
parallel to achieve enough voltage than the solenoid requires
(12v). (A53)

I QUICK READ

1- ALTIMETER

To activate the system when needs to be used. It
offers a low power consumption.

2- MCU

Processing unit which it’s also used as a timer to the
system and deploy as in an emergency situation. It
would have a low power consumption when not in
use.

3- DEPLOY MECHANISM

Electromagnet which would permit to deploy the
buoy from the sea bottom

4- SONAR

To permit the deployment by the fishermen from
the sea surface. It would have a 20-50 kHz frequency
randge and 185dB of loudness. Would consist in two
parts, an active sonar (surface) and a passive sonar
(Product), using an hydrophone.

5- BATTERY

Would permit to power all the components needed
in our device. It would be used Lithium-ion
batteries. Four 3.7v batteries in serie providing
20.000mAh, enough to power MCU, Altimeter and
hydrophone and Four 3.7v in parallel battery to
power the electromagnet (12v).
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5.4 PRODUCT ARCHITECTURE

The product architecture is a base point used for aligning the
team. The composition between the basic needed objects set the
rules. The product is separated into three main parts; The top
part, lower part & the release mechanism.

THE TOP-PART

is a hollow shell with foam which makes positive buoyancy. Here 200MM
is enough space for the “Hardware room” which contains the
electronic components. Eg. the hydrophone is pointing upwards
and has the best suitable conditions in order to reach the sound
train from the transmitter (the boat).

The reflectors would be best arranged vertically on the surface. It
will reduce the amount of covering water.

THE LOWER-PART

Hardware room oo
working as a keel to prevent overturning. The keel makes the .
product more stable in the water and eases the retrieval process. (ns \de)
The buoyancy has to be between neutral and the inverse value
of the positive buoyancy. The cable reel with dyneema rope is
located in an open space to make the inspection of the rope eas-
ily accessible. The rope is managed with a hole in the middle of
the product which also keeps the line tight for the reload of it.
The friction makes the rope tighten more around the cable reel
which makes it occupy less space.

THE RELEASE MECHANISM

Is connected to the rope on the cable reel. This component will Cable ree| -iiiiiiiiiiaens
be attached to the main rope of the creel setup. The marking
buoy rope has to be attached to the releasing part and the main
rope which are connected to all the creels need to be attached to
anon-releasing part on the mechanism.

Keel for stabilization

?QlQéSQ .........................................

mechanism
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5.5 AESTHETIC FEATURES

The team did a workshop we called aesthetic definition (A47).
The goal of this workshop was in to align the team and be able
to find aesthetic solutions based on the product architecture and
requirements. Both technical requirements and our values from
the value vision workshop. By framing the needed values, the
team was able to get closer to a whole solution through support-
ed material and thereby make it more tangible.

300 MM

\ncrease

Famiiar —~

?ur\c’r'\onal\’ry

Double visual sturdiness /

curvature levels muscle ilusion

AESTHETIC DEFINITION WORKSHOP

PROCESS

1. Requirements which have an impact on the aesthetic
was turned into supported reference pictures which
has one or more aesthetic features.

Then we pointed out and describe how the supported
reference material is connected to the needed value or
3. requirement.

The team selected the reference material together
through discussion.

RESULT:

The selected reference material are our alignment and frame

. for the next design process. (A47) 'D\VQ,C'HO(\ = *S't'ab\l\%\nﬂ
LS & VO|Um€ Sh a Pe
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5.6 AESTHETIC DEFINITION

\ J
\/ 2. THE FRAMEWORK
/ \ This references were taken as
l / \ \ aesthetic considerations to
/ \ implement on our product.
’ Furthermore, to define and
‘ control them the group used
§ the 8 form parameters (Mari-
i anne Stockholm, 2004).

|
‘ / Top éarf have
increased volume
\n’reﬁra’reo\

handies s Smoother and

/ more organic surface
.-"I \u

1. AESTHETIC FEATURES ( \

Were specified previously based on N _

the product architecture, at this point
the team was able to lean up against
this framework and define them.

Cable reel
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1. MODELING & SKETCH REFINEMENT

3D modeling it was used to implement these
aesthetics and therefore make iterative
changes by sketching upon it. the full process
can be found in A47 & A48.



5.7 PRODUCT IMPLEMENTATION

UPPER HANDLES
REFLECTION
CABLE
REEL
DEPLOY MECHANISM
(ACTUATOR)
ANTI-ENTANGLEMENT
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RELEASE MECHANISM
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Material &
production

This section provides with the different materials and
production considerations taken in order to make
possible the production of the Seaus product. Therefore,
shows the considerations that should be done for a
further development.

/I OUTCOME

The group was able to have new findings needed to taken
into consideration for the production. Furthermore,
got knowledge into the appropriate materials for this
type of product.

[I NEXT

Take into consideration all these findings and consider
solutions that could be implemented to solve them for a
further development.
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6.1 MANUFACTURING AND MATERIALS

INTRO

To achieve a realistic product, manufacturing needs to be considered. New requirements will be discovered and a more realistic eco-
nomical estimate per unit will be applied. Some changes will be taken into consideration to make the production of the product more
effective. Lastly, several new requirements for the materials will be discovered and applied along with all the previous requirements.
This will get further explained in the next section “Choice of materials”.

ROTATIONAL MOULDING

Rotational moulding, also known as roto-moulding or roto-casting, is a process for manufacturing for hollow plastic products or
shapes. A very broad collection of different types of resins (materials), can be picked depending on the requirements from the prod-
uct and its functionalities. Rotational moulding provides several advantages in terms of relatively low residual stresses, inexpensive
moulds and embedded elements like thread, fittings, sockets and logos. Residual stresses are stresses that remain in a product after
the mould has been removed. Pointing this manufacturing process back to the fishery, a lot of the floating equipment within fishery
is actually made by rotational moulding. Most types of buoy and fender are produced this way. Rotational moulding is highly used
within series production of 200-3000 pcs per year depending on the size and complexity of the product.

Rotational moulding is a sustainable production method, because of its low use of oil and much less energy is required in this process
compared to other production methods. Furthermore, it is also easy to recycle. Most materials used in this production method can be
shredded into small pieces of plastics, called pellets, and thereby be reused into new products. (A guide to rotation molding, 2002 &
Rotoconnects)

Heat and
rotate

FOAM INFILL

To increase the compressive strength of the product the hollow
space inside the product needs to be filled with something light
that can withstand the pressure of 150 m depths in saltwater. If
the depth gets converted into atmospheric pressure the result
will be 14.87 atm, which is 1.5 MPa. Foam infilling require an extra
process beside the rotational moulding and will add to the cost
of the product. But, foam infilling is not that unusual right after
rotational moulding. A lot of manufactures provides this option
since it is quite easy for the manufacturer to execute. Right after
the moulds get to detach from the rotational moulding machine,
the manufacturer can open a hatch in the mould, drill a small
hole in the product and do the infilling process. The hole can be
patched afterward. The product needs to stay in the mould until
the foam is hardened. (A54)(Roto world, 2006)

13
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MOULDS

The majority of moulds for rotational moulding are made from
steel or aluminum sheets or CNC machined metals. The shell of
the moulds is quite thin which create a structure that allows the
heat source to quickly transfer the heat through the metal into
the powder. Large simple moulds are usually made from fabri-
cated metal sheets. But if a more advanced mould is needed it is
made by CNC cutting which is more expensive. Most moulds are
made of 2 pieces but can reach up to 4 depending on the com-
plexity. Tolerances are hard to control within rotational mould-
ing. This means that radius can't get smaller than 3mm, it is im-
possible to create the same thickness all over the product and

thickness is bigger in every corner inside the product. Therefore
there is a lot of guidelines that need to be followed, in order to
reach the expectations. (Roto world, 2006)

Recommended
Mould radius 3-13 mm
Recommended
radius 1.5-6.5 mm
GUIDELINES

Wall thickness can vary from nominal by +/- 20%.
Minimum wall separation of 5 times the wall thickness.
Sharp corners should be avoided if possible.

Avoid flat walls. If this isn’t possible it is recommended to

add kiss-offs, reinforced ribs or a crown.

e Theplasticshrinks and therefore draft angles are not neces-
sary for small structures.

e A secondary process might be added to implement thread
or other details.

e Wall thickness should between 3-10mm.

/I OUTCOME

Foam injection needs a secondary process.

Thread applies the third process to the product.
Rotational moulding might be replaced by another
process when the production reaches above 3000.

Moulds might consist of more than just 2 parts.

Guidelines need to be taken into consideration.
Polyethylene is easy to manipulate in rotational
moulding

DAN HILL PLAST A/S (DHP)

Dan hill plast is a Danish manufacturer who is using rotation-
al moulding as the primary production method. As secondary,
they also have blow moulding and injection moulding. Through
avisit and a phone conversation, the team got different insights
about the rotational moulding method. This insights had been
also considered in combination with the findings. (Dan Hill plast
A/S)

Thinner inside corner

Thicker outside corner

- — = — A



TOP PART

Applying guidelines and knowledge from Dan hill plast, into the
product enables the team to understand critical areas and how
to fix them. Few critical parts will be taken into consideration
and mentioned in the reflection.

As shown with a section cut illustration in the X and Y plane,
is how the team see specific difficulties and how some of them
could be solved. Starting from the top and down.

Section cut X plain

The diameter is
greater than 5
times the wall
thickness

Section cut Y plain

Mould inserts 4 -

Poor inside
tolerance
dosent affect
the geometri
in a negative
way.
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Creating the handles will be a difficult task, since there is a need
for a metal frame inside to ensure it doesn’t break off several
times of use. Therefore the frame needs to be attached to the
mould. The frame will be detached after the foam injection pro-
cess and the foam has hardened. This makes the metal frame stay
on its position and adding strength to the product. Secondly,
space might be a problem inside the handles, for the fluid plastic
to run trough freely, because of the metal frame.

The thread inside the top partis also
called an “internal undercut’. This
is when some specific geometry is
needed inside the product. In this
situation, the thread is needed to
close off the hardware room, where
| MCU, Batteries, Altimeter and the
' hydrophone is located. An internal
undercut is not possible to create in
this situation. Therefore a second-
ary process is needed. The cut could
be created with a cutting process

Wall thickness

,omm i like CNC drilling or turning. There
«b--o7 . are also specific treading processes
:' that can provide thread as an inter-
.-' nal undercut, but the process itself

Thread '.' is very similar to CNC turning.

require a S
secound J Sharp corners inside the product
proces '," will not stay sharp after the rota-
K tional moulding process since the
'." plastic will generate a filled instead.
o This doesn’t ruin any assembling
- or details since it is only inside the
product. The outside of the product
e will stay as it is meant to be.

The mould should contain a hatch
to enable the foam infill right after
the rotational moulding process.
This will give the manufacturer ac-
cess to drill a small hole in the wall
of the product which is 5 mm + 20%.
The wall thickness shouldn’t be
thicker since the foam inside is go-
ing to provide the strength.

In order to assemble the top part
with the lower part, 4 holes are cre-
ated to implement screws. These
holes are created by the top mould
which contains the inverse geome-
try that's needed to create the holes.
Thread in the holes is not needed
since it should be implemented on
the metal inserts that are going to
be implemented in the product as
shown underneath the construc-
tion.

Corner will
be filled
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LOWER PART

The lower part has a lot of critical and narrow wall separations.
This can create problems in order to let the plastic flow freely
through the geometry. This is only a problem in this specific sec-
tion cut. The same plastic can run through the sides of the prod-
uct lower part and thereby cover the whole surface. But further
optimization would be needed in the future to ensure minimal
risk of failure. A solution could be by changing the wall thickness
or by implementing a kiss feature. This also provides an even
stronger structure.

Narrow wall
separation,
might create a
problem

Mould
insert to
create
holes.

Section cut X plain

L — gets filled

The lower part should also contain the possibility to implement
plain bearings in order to let the cable reel rotate freely. This is
mainly going to be attached to the metal inserts to ensure the
right tolerances. Behind the position of the plain bearing, there
is going be a small wall to prevent the water to enter the plain
bearing. This wall is going to be 1 mm and can be a critical area of
this part since no pressure will be added. This could be fixed by
adding a bit to the product width.

Corner

Hole to im-
pliment plain
bearing

A}
)
1
[}

Wall
thickness
5mm



The construction as shown underneath is a very lightweight con-
struction. It is mainly build up by a plastic shell which is foam
injected. To strengthen the critical areas of the product, metal
insert have been implemented. These are placed as shown in the
illustration. It is mainly to strengthen the handles and the as-
sembling of the parts. The metal insert is going to be attached
to the moulds inside with removable joints. After the foam in-

MATERIALS & PRODUCTION //

To get a visual volume distribution the product is built with a
bigger top than a bottom. This is done to give it a direction and a
feeling of how it is going to float in the water. The top is the part
with the biggest volume and just underneath is the position of
the cable reel. These two parts are dominating and could give un-
balance in the weight distribution, which is something the team
has to take into consideration when optimizing for the human

jection, these joints get removed and the metal inserts stay on  interactions.
its position.
{7
L
7
lu
Foam — “ H
Metal inserts  — “
v solame //

Looking a bit more into the weight of the product. The top part
should be the buoyancy of the product. If we look a bit into the
calculations we found out that the weight of the top part exclu-
sive batteries and hardware is 1.9 kg and the buoyancy force is
64 N (A51). This means that the product will pull upwards with
4.5 kg in salt water. This is enough force to make the cable reel
unload itself on its way up. Since the product doesn’t pull more
than this it doesn’t create any problem regarding the first creel
since the weight is around 14 kg.

The lower part of the product should react more like an equaliz-
er for the rest of the product. This means that metal insert, cable
reel and the release mechanism should reach a weight of 2.6 kg.
Looking into the calculations, the weight of the lower part is 1.4
kg exclusive the cable reel, release mechanism and metal inserts.
The lower part has a buoyancy of 42 N.

The overall weight of the product will reach around 6.9 kg. With
such weight, it is safe to say that the product doesn’t violate the
rules of how much such a productis allowed to weight.
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CHOICE OF MATERIALS

DIVINYCELL H (A55) is a foam material which has very good me-
chanical properties and is made as a core material in sandwich
constructions. The material is widely used within the submarine
as a way to make it lighter and stronger. It has low water absorp-
tion, shock absorbent, low weight and excellent fatigue proper-
ties. Looking into this material provides even more knowledge
since the material comes in different types. The DIVINYCELL
H100 (A55) also delivers a compressive strength of 1.65-2 MPa.
This is more than enough to ensure that the product doesn’t col-
lapse when getting exposed by the 14.87 atm.

Stainless steel is a good choice and very popular within the ma-
rine industry. It provides high strength and has a good resistance
against corrosion. But in some situations, it cants withstand the
high corrosive environment off-shore. Specific stainless steel al-
loys provide extra resistance. UNS S32760 is a duplex (a mixture
of austenite and ferrite) alloy stainless steel. It has excellent re-
sistance to general corrosion in chloride-bearing environments.
Furthermore, it also provides good weldability.

4

PE is a plastic material which is widely used within the marine
environment, because of its very good mechanical and chemi-
cal properties and the possibility to get recycled. The material is
used to create bottles, pipelines, toys and food containers. This
material is cost-efficient and very popular within the rotational
moulding industry. HDPE is a stronger version of the material
and could be an excellent chose in our situation but this material
is not as resistant against shocks, blows and falls as the MDPE.
(HDPE-plast, plast.dk) MDPE has greater resistance against
stress cracking since it is more ductile. This property becomes
very important since the product properly is going to be exposed
to a lot of shocks, as an example being thrown.

Dyneema is an Ultra-High Molecular weight Polyethene (UHM-
WPE) rope and is well known as the worlds strongest fibre and its
strength to weight ratio. It has nearly the same density as water
(0.97g/cm3) which makes it float on top of the water. Dyneema is
widely used within the marine industry because of its exception-
al properties. Dyneema is stronger than metal wire, it is flexible,
very low elongation and if it breaks, it breaks in a much more
controlled and safe way. A 4mm Dyneema rope has a tensile
strength that can resist a pulling force of 690 kg. Looking into the
worst scenario possible would be 150m with a creel attach every
10 meters. The weight of one creel is 14kg, which is 210 kg above
water. A 4mm Dyneema rope will be more than enough.
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MARINE BIOFOULING

The group contacted Claus Erik Weinell from DTU Chemical en- used longer without maintenance, there would be a need for con-
gineering, who works with anti-fouling coatings. According to  sidering the use of a coating on the product. In this case, there
his thoughts on the field; In order to reduce the biofouling, the  will be a large variety of options.

surface tension would need to be as lower as possible. By using
the MDPE plastic there should not be any problem if the product
will be used a whole year. But, in case the product needed to be

/I OUTCOME

In order to keep up the reliability, there is a need for
cleaning the product one per year. But in complex areas,

the option is to spray a nano coating on the component in
order to get a lower surface tension and therefore, reduce
risks.

6.2 PRODUCT REQUIREMENTS

Along the project there had been appeared different requirements to be considered for the product. These appeared from different
findings got in either interviews and continuous research on the topic. These requirements are divided mainly into two sections.
On the one hand, there are the requirements which come from the user and refer to the user needs which for the product to fulfill
depending on their importance. On the other hand, when entering into the development of the product, there had appeared new
requirements, mainly technical, which the product needs to fulfill to permit the product to perform as wanted based on the context
of use and usability.

TABLE OF REQUIREMENTS

Whishes
No. Reference Reference Imporg;nce a- insights
1 User Ease of attachmemt 3 A42
2. User Reliability 5 Observation
3. User Shape: don't roll around the boat 2 Observation
4. User Right size to be manipulated by individual user 1 Observation
5. User Avoid risk of misplacement 4 A39
6. User Interaction simplicity 3 A41, A42, A45, A46
7. User Ease of system reload 3 A31
8. User Smaller that distance between hand and floor 1 Observation
9. User Able to be retrieved from different distances 2 Observation
Demands
No. Reference Metric Unit Marginal value Ideal value insights
1. Product Unit weight (Fit to regulations) Kg <11 - A58
2. Product Visibility Meter 0< <150 A38
3. Product Battery life Years 1/2 1 A53
4. Product Release operational range Meter >150 Findings
5. Product 1P certificate (Electronic box) Binary P69 1P69 Findings
6. Product Resisntant to seawater corrosion Binary - Yes Findings
7. Product Shock and vibration resistance Binary - Yes Findings
8. Product High preassure resistance (Electronic box) Binary - Yes Findings
9. Product Resistance to marine biofouling Binary - Yes Findings






Business

This section unfolds an exploration into the competition
for Seaus and an overview of the business plan that could
be implemented for the product. Furthermore, it will be
explained the considerations into the cost of the product
and the scalability of it for future sales opportunities.
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/7.1 COMPETITIVE ANALYSIS

After the investigation in technology possibilities, we came across four competitors who all using acoustic releases. None of these
products is specifically designed for the scenario of fishing with a large number of creels on a single line. But instead, they can be
used for large single crab creels or other types of marine equipment. Like water quality monitoring. But because of the similarities to
our solution, we considered them as competitors. In general are their products meant to be bought at a high cost and meant to have
a lifetime above 3 years. This requires that the user is maintaining the product and keep them clean for biofouling. In terms of the
product price it only possible to find a price on the products from Desertstar company.

DESERTSTAR

Desertstar is a small company who has existed since 2011 which
develops ropeless fishing equipment for lobsters to prevent
whale entanglement. The white tube is the acoustic release prod-
uct which is connected to the bag with a rope which is mount-
ed on each creel. Their solution to retrieval from water is two
floating buoys with a line between them, where a small anchor
is needed, makes it possible to haul in from large boats. This
product could maybe fit the fishermen with a small capacity of

MOORING SYSTEMS

creels. But the purchase price of a single release unit is approx.
6500 DKK without the rope bag. The reloading process is a series
of complex tasks and needs to be done every single time, which
will not support a fisherman with a capacity of 800 creels. The
picture above shows one of the procedure to reload the product.

FIOMARINE

This product is designed for ocean analytic equipment and was
developed in the 1990s making this system the longest in pro-
duction than any other product on the market (Mooringsystems,
2019). The ellipsoid buoy is molded in high strength urethane
and is compatible with the acoustic release module from Edge-
tech. The retrieval of this product, from a large fishing vessel,
might be a difficult task in restless water. In this case, there will

be a need for a boat hook.

This product from Fiomarine has a versatile design. It can be
programmed to release after a specific amount of time through
inferred cable. The releasing mechanism is a magnetic solution
which eliminates the risk of getting stuck over time. In the case
of retrieval, it could be similar to the product from Moorings-
sytems.



EDGETECH

Edgetech states them self as the leading provider of acoustic re-
leases since 2012 (Edgetech, 2019), but have existed since 1995 as
a private company. This product has full transponder capabili-
ty so by using the acoustic transceiver you will be able to know
the location. When it comes to retrieving this product it has the
smallest attachment possibilities in terms of a metal ring.

The product is released by a servomotor which rotates a thread-
ed rod until it is disconnected and then it will pop-up to the sur-
face. Edgetech has developed a semi-modular system with these
cylindric canisters. They have different variations which can be
applied to the pop-up product in order to meet different needs.
Such as longer battery life and depths.

In their product manual, they have a guide on how to load the
product. They warn you not to coil the line around the center
post due to it could get tangled during the release (Edgetech,
2019).

//OUTCOME

The use of acoustic release technology is approved and
within the space of approx. 540 cm2, there is enough
space for the hydrophone and a battery capacity life up
to 5 years.

Our findings from the “rope unfolding test” (A36) are
similar to the solution from Fiomarine. The competitor’s
products can probably help in a lost gear scenario. But

these products are designed for a single creel or anoth-

BUSINESS //

er marine object. In general, they are not facilitating the
user, when the reloading is needed. In order to achieve
two of our value vision goals, reliability, and sustainabil-
ity, we have the option to consider a subscription-based
business model to keep up the maintenance of the prod-
uct. Which also will differentiate us from the competitors
as a service instead of the comparison of the individual
product.
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7.2 BUSINESS PLAN

Current stage Bussines plan

The previous line offers an overview of the business strategy that would be followed by Seaus, from the current state in which the
group it’s right now to the business plan for the next step to finish the development of the project and with a future vision of it. All

these stages are defined below:

BUSINESS STRATEGY OVERVIEW

The business plan has been set up considering the stage in which Seaus it’s currently and the future vision of it. At the first stage, the
team has considered the lean business approach. This approach has been taken as the direction to follow due to Seaus is a starting
company in the field and so, the resources to get into the market and for production wise are lower than an already established

company.

From this point, the group considers a model in which Seaus, when reaching the manufacturing stage would get fundings to go further
with the development of the product. The Velux foundation, which offers funds for products which have sustainable solutions for
the marine environments (veluxfoundations.dk) and the European Commission, which also offers funds for projects developing
sustainable solutions in the fishing industry (European maritime and fisheries fund (EMFF) Denmark).Furthermore, Seaus would
collaborate with a third party company which will provide with the needed resources for production and distribution of the Seaus
product which would be placed in their catalog of products. In that scenario, Seaus would be in charge of the final development of the

product and future improvements on it. Then, it will be as a B2B business.

The selling strategy could be driven by offering a rental subscription plan which would allow the customer to buy the service that
offers the Seaus product in addition to a maintenance plan for it. This strategy has been seen as an opportunity as it’s already been
used in companies providing fishing equipment for commercial fisheries. This strategy was taken into consideration as an opportunity
to increase reliability. The overview of the plan it’s illustrated in the following illustration:

Illustration. - Seaus initial business strategy

VELUX European
fundation Commission

@ SEAUS € , CUSTOMER
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Future vision

FUTURE VISION

The next vision of the business strategy it would be based on a model in which on the one hand, Seaus would have their own
headquarters with the required production resources for the product. And, on the other hand, the product would be distributed by
third-party companies which would buy the product directly from Seaus and would sell it to their customers. In that case, Seaus
would also be in charge of the periodic maintenance of the products.

@ SEAUS — Production SN CUSTOMER

Illustration. - Seaus vision business strategy

finally, the vision for the company when already established in the market would be based on following the previous model but
Seaus also being part of their distribution platform. This would be done in that way due to the team considers that by this point,
Seaus would be known by the customers and it would be feasible to get in contact directly with them.

@ SEAUS — Production - » CUSTOMER
P

-- Maintenance

Illustration. - Seaus final vision for business strategy plan
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Key partners

Hvalpsund net:

- Manufacturing

- Software development

- Marketing & distribution

- Networking

v [ 4
Key activities 'a

- Design development

- Prototyping & testing

- Technical development
- Manufacturing

- Software development

- Marketing & distribution

- Networking

©

Key resources

08

- Office space

- Design engineers

- Manufacturing & prototyping resources
- Material resources

- Software engineers

- Marketing specialist

-Network

=ie

Value
Proposition

Innovative device fo1
lobsters fisheries wh
chance to retrieve lo:
from the seabed. Fur
extra expenses for fis
of these and prevent:
litter and ghost fishi
lost fishing gear usin
technique.

- Second chance to 1«
entangled creels.

- Reduction of added
for new gear in case ¢

- Prevention of ther
once the creels get lo

- Prevention of risk o
underwater marine |

- Innovative and fitti
solution for the com

industry.

- Simple interaction

Cost Structure

- Production
- Distribution
- Human resources
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Customer
Relationships M

- Personal assistance in partnership
company (one to one)

- Online partnership company webpage
support.

- Via phone call with partnership company
- via partnership company mail

- Official product website

Channels mi
o

- Partnership fisic and online fishing
equipment stores (Ex.Hvalupsund net)

- Governamental fishing associations
- Regional fishing associations
- Official product website

- Exhibitions for fishing equipment
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Customer "'
Segments

European, American & Canadian
fisheries associations

Large commercial crabs & lobsters
fisheries companies

Autonomous commercial crabs & lobsters
fishermen

Revenue Streams

- Seasonal rental subscription
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The customer segments for the Seaus business it will be based
on a defined niche market, the commercial crabs & lobsters
fishermen working with the technique of the use of a long line
of creels. It has been found that they either can have their own
company, working as an autonomous or instead, work for a large
company in this sector. In that scenario the costumer would be
more focused into these large companies to protect their gear
and reduce risk of losing money. Therefore, also the fisheries as-
sociations would be a segment Seaus would consider as it could
create an opportunity to introduce the Seaus product as a new
regulation for the crabs & lobster fishing with creels technique.

Innovative device for commercial crabs & lobsters fisheries
which offers a second chance to retrieve lost or entangled creels
from the seabed. Furthermore, generates extra value for these
fisheries by reducing the extra expenses for fishermen in case of
loss and prevents the risk of marine litter and ghost fishing from
lost fishing gear using this fishing technique, which permits fish-
eries position themselves as sustainable companies to compete
into the market.

e Second chance to retrieve lost or entangled creels.

e Reduction of added fishermen expenses for new gear in case
of lost of creels.

e  Prevention of the risk of ghost fishing once the creels get
lost.

e Prevention of risk of unreported underwater marine litter.

e Innovative and fitting the regulations solution for the com-
mercial fishing industry.

° Facilitated interaction for the fisherman

The channels section for the Seaus business plan would permit
the introduction and expansion of the product into the different
customer segments. These channels are planned as a starting
point marketing strategy for the Seaus to expand the business
but, these could variate along the iterative process adhering to
the lean approach used for the Seaus business strategy.

In this section are unfolded the different customer interactions
with Seaus and partnership through the sales and product life
cycle. Most of them are related to the maintenance of the product
and the ways to make this possible.

In this section, the group has described the different sources
from where Seaus and the partnership company would get the
financial gain. This would come from two main sources:

The seasonal rental subscription offers the user to rent the Seaus
products needed to use during the fishing season and mainte-
nance service during this period. Furthermore, it offers the pos-
sibility of a replacement for a new Seaus device in case of needed
maintenance from any of the rented products.

The second revenue stream it's based on a direct sell of the Seaus
product to the customer but maintaining the maintenance ser-
vice in case of needed.

This section refers to the external companies/suppliers/parties
the Seaus group needs to achieve our key activities and deliver
value to the customer. As it has been mentioned before, the first
stage of the business of Seaus would be based on a collaboration
with a partnership. This partnership could be Hvalpsund net, a
company working in the field of the development of commercial
fishing products. This company would have the needed resourc-
es which the Seaus would need to complete all the key activities.
These are mainly based on the manufacturing, software and
marketing resources.

This section shows the activities the team would need for the
development of the product. These activities are focused on dif-
ferent areas needed to work with for the product. Most of the de-
velopment activities would be done by the group and the other
activities such as software development and marketing would be
developed by our partnership

The key resources are all the resources needed to perform the
key activities. Into these, also appear the different resources
needed by the partnership. As an example, for our product, the
team would need a software engineer to work into finding the
best software solution for our product. Also, a marketing special-
ist would be needed to introduce our product into the market as
well as the networking to reach more clients.



PRODUCT PRICE

Looking into the price and the cost of the product, the group has
considered an estimation of it due to at the stage on in which is
the product, there would be different things which would need to
be considered in the next stage of the development of the prod-
uct which may affect this costs.

When the group visited Hvalpsund net, got the feedback on that
the overall quantity of creels used for vessel fishing with creels
in Norway per vessel was 800 creels. Also, the group got infor-
mation that for each creels setup, there were around 80 to 100
of creels and that the price for each creel is 955DKK, which can
last up to three years. Furthermore, after an interview with Rikke
Fransen (A05) the group got the insight on that the best solution
would be to place one in each end of the creels setup.

All these findings permitted the group to have an estimation of
10 setups per vessel fishing with creels in Norway. Which would
mean 20 of the Seaus products, two per setup. Moreover, from
previous findings, it was found that in Norway 10-30% of creels
get lost for each season. This means that as minimum fishermen
may lose around 80 creels, which means 75.000DKK. And, in the
worst scenario, they can lose up to 240 creels, which would be
230.000DK.

Best scenario for Worst scenario for

fishermen fishermen
% lost creels 10% 30%
Expenses 75.000DKK 230.000DKK

The vision Seaus was to make the most as possible profit for fish-
ermen by using our product. For it the price of the product need-
ed to be reasonable to make this possible and therefore, to have a
price reference for the product to develop.

So, the unit price for each product was set up on 9550DKK. This
price would be the higher price the product could be in order
to permit fishermen to gain profit even in the case they just lose
10% of their equipment in one season. At this point, Seaus con-
sidered a subscription plan for our product:

Seasonal subscription

+ Seasonal renovation

Includes + Maintenance coverage
+ Fast replacement
" .
Price 3183* DKK/unit

* Prices of unit per seasonal subscription

BUSINESS //

PRODUCTION COST

The group has considered the production of 2.000 units for a
starting point, which would fit for selling our product to an over-
all of 200 vessels fishing with creels in Norway.

From this, in order to define the cost of the product it has been
taken into consideration the price of the mold, the raw material
needed, the electronic components and extra components of the
products, which basically it's the Dyneema rope and the extra
ropes for the bottom handles. With all these considerations and
the required calculations (A52) there was estimated a unit pro-
duction cost of 3600DKK. This would result in an investment of
7.1 million to produce 2.000 units.

Selling one product there would be a unit profit per sell of
5900DKK. But, this could variate on future adjustments of the
product price in further development. This profit would result
in arevenue of 19,1 million and a total profit of 11,9 million DKK.
Finally, the break-even point would be reached after selling 1190
product units. (A52).

7.3 SCALABILITY

The Seaus product has been developed focusing it into a specific
field and specific problem. Nonetheless, The group has also tak-
en into consideration the possible scalability of the product for
other uses, permitting to expand the business possibilities of it
in the near future. That scalability could slightly variate the fea-
tures of the product depending on the specific field of use and
the requirements for it.

The different fields that the group has considered to scale up the
seaus product sale in the near future are:

e  Tracking buoy (GPS integrated) for the fishing industry
e  Marking buoy in case of boat sink.

° Recreational fishermen retrieval (Scaled down).

° Retrieval of underwater marine litter

o Oceanographic sensors recovery.

o Prevent vandalism for fishermen's gear.

° Rope-less fishing device (In permitted countries)




Summary

This section will provide a conclusion on the project that
has been developed for the last five months and an overall
reflection upon it. Furthermore, there is a more detailed
reflection from the group upon different solutions that
would need to be reconsidered for further development
of the product.




SUMMARY //

The Seaus product has been developed from a starting point by setting up a strong foundation based on a wide research and multiple
findings from it. This has permitted the group to ease the decision making along the process. The project has been developed through
acollaborative design exploration which has included Interviews with professionals working in the field of interest, visits to the work-
ing context, continuous research on the field, learning from the findings, and iterative development.

At the early stage of the project the first findings provided evidence that even though there was an existing concern of the problem of
marine littering, there were not many actions to reduce it or to start to solve the sources of it. The reason for it was understood by the
group after observing that the responsibility of the problem was not clear by none of the stakeholders involved. This made the group
realize the difficulties to create a business case and therefore motivated the group to find a way to approach it.

After continuous findings and by using the Lean thinking approach of build, measure, learn, the group was able to approach the prob-
lem from another perspective and to dive into finding a solution of the causes instead of trying to solve the problem as symptomatic
treatment. At that point, the group ended up exploring the commercial fishing industry, specifically, the creel fishing method. Diving
into this field, the group reached a point in which was able to identify the problem and therefore to formulate the working problem
statement: "How can a physical product give the creels fishermen a second chance to return their gear, and prevent the risk of “ghost
fishing” and marine litter?"

From this statement and with further findings on the field the group was ready to set up the vision of the project. This vision has
consisted into involving the fishing industry into the United Nations future environmental goals regarding the marine environment
in the fishing industry and therefore, contribute taking action against marine litter. This vision permitted the group to achieve a goal
which solves either the cause and the problem in this field.

The result of it is "Seaus ess 1.0", a retrieval solution for lost gear in the fishing industry fishing with creels. For the product devel-
opment process, it has also been used the build, measure, learn method. From initial ideas, through continuous findings, visits, and
insights from interviews with potential users. This has permitted the group to accomplish the team mission, to create a product to be
implemented in the current creels fishing method giving the fishermen a second chance to return their gear and therefore preventing
marine litter and ghost fishing.

Looking back to the process it has been experienced that the research stage took a big amount of time to discover the core problem and
defineit. One the one hand this helped the group to have a clear understanding of the frame of the problem to solve and was useful for
the next stages of the process to make decisions upon the concept of the product. But, on the other hand, reduced more than expected
the time for the development phase, which made the group need to move faster this phase. According to this and even considering
that the product has been developed trying to fulfill the desired solution, the group considers the seaus product on a stage of a mini-
mum valuable product. In that way, the main focus has been to find the best solution to generate the most value for the user based on
their knowledge and the group's learning. Thereby the product would be more optimized for further development.

DATA COLLECTION

To find the right way to get relevant information from fishermen was a challenge for the team. As working in a field in which, them
were one of the cause of a problem, in some cases it was difficult for them to recognize or agree in the problem we were working with.
This made the group to reformulate the interviews into a direction in were we where working into a product to provide more benefit
to them. This also made the group to re-think the way to focus the overall project for a better business case.

IDEATION & CONCEPTUALIZATION

The group worked most of the time of the development phase into ideation on principles. There was a point on the project these prin-
ciples needed to be implemented into more defined concepts. By this time there still was a need to validate these principles by testing
them and implement in the product to define a product architecture. This reduced the time for a wider exploration for the concepts.




SUMMARY //

CONCEPT SELECTION

The group used a selection matrix to define the concepts to explore. The results determined that the "New buoy" concept was the one
which was fitting more the selection criteria. But, the group realized that even though the result, the "in-between" concept also offered
the possibility to implement the new buoy. This made the group to use the selection matrix method as a way to define the direction
to discard instead, the "Add-on creels". The group considers that the selection criteria at the end of the project had slightly changed
from the initial requirements.

HANDLES

The handles of the product would need to be optimized by testing different sizes and shapes to improve the product interaction.
Furthermore, the stress that these would need to endure when in use would need to be simulated to optimize the right structure and
materials to use for it. Furthermore, the reload mechanism would also need to be optimized in order to ease the user interaction when
reloading the reel. This consideration comes from the group in order to achieve a better solution due to in the current solution, the
distance of the hand when holding the reload handle to the rotation axis it's too short, which limits a smoother reload. Furthermore,
the angle of the hand difficult this task. So that for further optimization, more distance from the axis to the hand and a more natural
hand position would ease this interaction.

RELEASE MECHANISM

The release mechanism would need to be optimized in order to avoid as much as possible complex geometric pieces which would have
arisk using the product in the marine environment were biofouling can affect during the time of use. furthermore, strength analysis
to ensure the right performance of it would be needed to optimize it even more.

PART CONNEXIONS

The connexions of different parts in the product would need to be further optimized in order to avoid biofouling between parts and
therefore, risk of possible failure after being in the marine environment. As an example the rotational part of the reel where there are
planar bearings should need be tested to see how it would react after a time in the context and how could that be cleaned afterwards.
Furthermore, a test of different materials for this parts might facilitate to find the right solution.

EASE OF RETRIEVAL

The group made a test of retrieval from water by using the unfolding arms to avoid propeller cut-off which succeed positively. But,
after getting new insights from a professional fishermen, this mechanism was eliminated from the product because of it's complexity
for the context of use of the product and because it wasn't solving the propeller cut-off for the sizes of boat the group was working
with. The current mechanism of retrieval uses the same principle as the one for the existing configurations. Nonetheless, the group
considers a further exploration into improve this into the product would be needed and therefore increase the value of the product.
For it, different configurations could be tested in a real context and then implemented on the final product in order to improve fish-
ermen daily use.

WEIGHT DISTRIBUTION & USER INTERACTION

To permit a correct vertical buoyancy for the product, the weight was distributed along the different parts of it. But, after this consid-
eration, the group realized that this would change the user interaction with the handles. In that situation, the group considered the
need for a further optimization of this weight and the handles distribution in order to distribute the weight in the best way to fit with

the position of the handles and so to ease the user interaction with the product.



SUMMARY //

LOCK / UNLOCK OF THE REEL

The reel would permit the product to reach the surface through a rope. But, after the product reaches the surface, the reel should stop
in order to tighten the rope from the creels to the product in the surface to reduce the risk of possible entanglement. The solution for
it has been considered by using the altimeter and using the needed software parameters to activate/deactivate the solenoid to stop
the reel. but, this should be optimized to permit fishermen to deactivate /activate it again when retrieving the creels from water into
the boat and deactivate it again to block it when not in use.

OPENING FOR MAINTENANCE

At the stage of the final product, and as being part of the business strategy, the need of maintenance of the product would require a
way to open and close the product for the replacement of recharged batteries or, in case of maintenance for electronic parts. For it the
group considers this part should be considered to permit just the company to open it by implementing security screws on it.
SOLENOID IMPLEMENTATION

In order to install the solenoid and its wire to the MCU it would require a hole to go through the middle part where is located the so-

lenoid to the electronic box. This hole creates complexity for the production of this part which would need to be further developed in
order to make it more feasible for production and its implementation.

INFORMATION TAGS

The need of implementation of information tags of the vessels and the owner of the equipment would be one of the further develop-
ment to be implemented on the product.

REMOTE ACOUSTIC RELEASE

A controller key which permitted the activation / deactivation of the solenoid to lock /unlock the reel would be a further development
to integrate with the product and not need to depend from external devices. Furthermore, this controller would permit to be able to
select which of the seaus product is wanted to be released.

TRACKING

To permit fishermen to locate their equipment in case of streams and movement of this. There would be a need to integrate it into
existing electronic box of the product and re-consider the scalability opportunities this would incorporate to the product.

PILOT TEST

Before the commercialization of the product, the product should be tested in order to validate the performance of it or to continue

developing improving features if there's a need for it. This could also be used as a way to spread product knowledge around potential

users in the fishery industry.
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lobster fishery.

Around 30.000 lobster creels get lost every season, which corresponds to 10-30% of used creels in Norway.
The main causes of this are propeller cut-off and rope entanglement of the marking buoy. These can occur
because of bad weather, strong water streams or marine traffic.






equipment loss.

Rough seabed terrains are the most natural habitats for lobsters, these, include large stones, rocks or other elements
where lobsters can hide. These conditions in some cases might difficult for fishermen the retrieval of their fishing gear.
In case of a propeller cut-off or entanglement of the marking buoys could make the creels to get lost in depths up to 150
meters. This would generate marine litter and “ghost fishing”, therefore the fishing spot would become worse reducing
future fishermen catch in these spots.






release.

When fisherman returns to the fishing spot it can appear the possibility of experiencing the loss of the marking buoys
or a possible entanglement of these in the sea bottom. From Seaus, we want to give a second chance for fishermen to
retrieve these lost creels. This would be done by using an acoustic release transponder deck. This unit would permit
fishermen to deploy the desired ess'° which would be already attached on the creels setup. The next page offers a close
view of what would happen once the ess'© gets activated.


















reload.

After the seaus ess'9 has been deployed and retrieved from the water, it will be A hole located in the middl
able to be reused by reloading it. For it, the user would turn the product upside around the cable reel in orde
down on the plane surface and tilt the side handle down. the release mechanism reac



e would permit to align and keep the rope tighten Finally there would be a need to attach to the

r to store the 150 m of rope in its right position until ess!0 the rope which connects to the creels and

hes the hole. the rope which connects to the marking buoy.
then the product would be ready for use.
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CIRCULAR
SEA-GREEN
ECONOMY

SUSTAINABILITY

//Seaus has a focus on helping the environ-
ment by reducing the non-utilized resourc-

es in the ocean and marine debris. It was MAINTENANCE

set as a requirement for the seaus ess1.0 to

be as sustainable as possible. 90% of the (SERVICE CENTER)
materials are able to be recycled. In addi-
tion, seaus will provide a service team who
would take care of every product, so the
product would always be ready to use. If a
product is declared unusable, the function-
al parts will be disassembled and reused,
while the body will be cleaned and go into
new plastic pellets (MDPE).

//Cleaning and replacing damaged components.

¢
R

MANUFACTURING
S E ASO N A L // Able to recycle the MDPE plastic.

The vision of Seas would be that the ser-
vice team is 80% of the full product and the
seaus ess1.0 is then only 20%, but it's there
to facilitate the process. The team will be
at eye level with the fishermen and there-
by these will provide seaus with insights to
become even better.

SUBSCRIPTION

+ 2x SEAUS ESS'® PRODUCT
+ SEASONAL MAINTENANCE

+ FAST REPLACEMENT

o 6 3 9 9 DKK/SEASON




GET THE ORDERED
PRODUCTS

//The products can picked-up
at the nearst service center.

SUBSCRIPTION DECLARED UNUSABLE

//Subscribe for the amount of products. //The product is too damaged to be fixed.

REUSE (SERVICE TEAM)

//The unsuitable product will be cleaned and disassembled
and return to the factory for reuse.
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Bill of materials

Number Reference Qty Material Note

1 Top part 1 MDPE Divinycell foam inside
2 Cable reel (Sub Assembly) 1 - -

3 Right arm 1 MDPE Divinycell foam inside
4 Disc Solenoid 1 - Standard
5 Rope hadles 2 PE Standard
6 Solenoid front (Sub Assembly) 1 - -

7/ Lithium-ion battery (5000 mAh) 8 - Standard
8 MCU (STM8L unit) 1 - Standard
9 Hardware door 1 HDPE -
10 O-ring b5mm T Rubber Standard
1 Hydrophone 1 - Standard
12 Leftarm 1 MDPE Divinycell foam inside
13 Release mechanisme (Sub Assembly) ] Stainless steel -
14 Handle 1 HDPE -
15 M8x60mm pinion screw 4 Stainles steel Standard
16 Leftend (Reel) 1 Stainless steel -

17 Plain bearing (20x10) 1 Stainless steel Standard
18 Left mid (Reel) 1 Stainless steel -
19 Reel 1 Stainless steel -
20 Right mid (Reel) 1 Stainless steel -

21 Main release part 1 Stainless steel -

22 Flip release part 1 Stainless steel -
23 Block release part 1 Stainless steel -
24 Pinion screw (4x8) 2 Stainless steel Standard
25 Hinge 1 Stainless steel -
20 Bottom release part 1 Stainless steel -
27 Bottom cup 1 HDPE -
28 Spring 1 Stainless steel Standard
29 Split part 1 Stainless steel -
30 Top cup 1 HDPE -
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APPENDIX n

AO1. CONTACT LIST

Kimo Denmark,

1 Ryan Metcalfe Varde municipality 30360642 rydm@vardedk i i
coordinator.
= Frederikshawn munici- sthe@frederikshavn.  |deer person and
2 Stean Hefthalm : S :
pality dk project developer.
_ _ o T TR jens.baggesen@
lens S {1 ) MILINIC] | 4 Fialk ) !
3 Jens Baggesen Hi@rring municipality 1226755 hicerring dk
4 Henrik Damsgaard  Jammerbugt municipality hed@jammerbugt.dk
5 Ulla Miglsen Thisted municipality ulni@thisted dk
. Warde icipality (Dis- =
&. Preben MNielsen Ll JT_j'fjnLlpall_Ef 8] 512414 40 proiEvardedk
trict leader)
S . itreprenaur company g e@frederikshavn. i ;
Ole Mikkeksen Entrepreneur company g gq 97 - Sthe@frederishan. e rikkelsen diy
Cle Mikkelsen dk
AW EM-agh-
8 Jacob Brandt (Leader) 40704590  jbi@em-esbjergdk LPHMwWLem-esh
jerg.dk/
9 Benny Steen Hold Dafn:uark oA 45 08 46 L:-Sr-f;:ﬂlh\'_:lddan— http3.,.-',."-sulrfu-_'v'-,-_hclcldan—
Rasmussen Rent CEO markrent.dk markrent.dkf
- = jens@strandet o s:ffnwstrandet.
10. Julie & Jens STRANDET Jopsdugs  JOEERENOCLE  CIEEIANNNEITENOE
julie@strandet.io IC
gy Kenrelbelelg Adborg Universtet 00400057  kmj@businessaaudk T oosS0r in Finance
Jargensen and Managament

Aage Vestergaard
Larsen

Infodaand dik https:ffavldk/

pwiacivilaau dk Diirector for Marine

13 JesVollertsen Al 28959195 i
Flastic

. . an@plastixglobal. Reusing fishing equip-

14, Allan werner rasmus Flastix 9782 2000 ARnE Dlajb Agole ReCSHOTRIN Sk
com ment

6. Claus Christensen CEO 98 4610 66 cho@saeby.com  Sasby fishing industry

6. Svend Cle Larsen hManaging director 2756767 svend@laesofishdk  Lassg fishing industry

7. Germund Langedal

Project leadar

a
oo
]
N
w
—
e
n

jermund.langedal@ - )
ML a0 = Clean Nordic Oceans
fiskeridir.no

allan@plastixglobal. Clean Nordic Ocaans

18, Hans Axal Kristensen CEQ - Plastix 9782 2000

com Danish department
2 leveln it Sactio e d Aarbakke@ :
19. Bard Aarbakke Desee F"me’“_t Dot _|*| +47 97 56 9198 Ba|_d "a_'. L_akk_c 2 Clean Nordic Oceans
and MNetwork leader fiskeridir.no
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Rikke Frandsen

Kaare Manniche Ebert

Tage Sarensen

Lars Peter Jensen

Mikael Justesen

. Kim Christian Johansen

Dkos

vatermbasaret hMarin
Forvalkning

Ryan Metcalfe Varde municipality
Fishing biclogist

Jeanne Strandby

Aalborg og Nerresundby

RerRencees Fritidsfiskerforening

Strandby net

Jan Rann

Erik Appel

Huvalpsund net

Ernst Bgon

MNordisk Krabbe Kom-
pagni

Lasse Kristensen

Bent Taft Bro Thyboren Fiskeriforening

Fishing teacher

onny Nees ; :
TernyhNes (Lobster fisherman)

L47 Camillz

21326318

30360642

409714 92

52634918

214256869

61756748

23334439

2032151

267165625

40832144

4071784 26

rif@aqua.diu.dk DOTU AQUA

- kima Cenmark, coor-
rydm@varde.dk -

dinator.
kmed@sportsfiskerfor-
bundet dk
tsprojektleder@hot-  Fisherman, project
mailcom leader
team-denck- Léadar
er@9260dk s
lp@strandbynet dk CEO

Lobster and mussels

fisher (Own netwaork)

haterials Science and
Engineering

erkappelo62@m
gmail.com

Sales Fishing Equip-
ment

mij@hvalpsundoom
CEQ

Fishing consultant

Thyboran fishing
school, Small bosat

Lobster fisherman,
Hanstholm, Large boat

Ren Strand Nu

Ren Strand Fang (Peter)

Ren Kustlinjg

hitps:/fwwav.facebook comyRenStrand™uy

https:/fwww facebook comyrenstrandfana/

https:/fwwfacebock com/Renkustling/
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AO1A. METHODOLOGIES

METHODS

APPENDIX

DESCRIPTION

D

sign Thinking

Holestic viewpoinl

Frooes tracking

3SVHd3dd

Bird in the hand {Sarasvathys)

Scrum Todo,doing, done {Sa umorg. 20

71

Mision statement {Ulrlch & Epplnger. 2012)

A tool that the team have used to control daily Lasks.

A way tostracture the process and o make sure il going in the right direction

Todetall the way around and explorer every little detail ofthe problem.

A way to remember all the steps in the proces towards the product

To get quickly forward and to get the information needed.

Tomake sure them is a base to build on {Brell buziness market and stakeholders)

Guided tour (IDEO. 2015)

Shadowing {Sperschnelder & Bagg,

Mct-it out {Sperschnelder & Bagger. 2003)

{Sperschnelder & Bagger. 200%)

Inspimtionboasrds

Value vision {Tollesrup. 2004)

ANVLSH3ANN

Mindmap {Tollestrup. 2004)

2005 )

Structumed and unstructured interyiew

Toget key insight within the working process of fishing with creels.

To get valuable insight within the working proces.

Toget an understanding o Fedtical situiations within the working proces.

An effective way which provide huge amount of daba

Toinspire and provide frames which leads towands o recognizable look

A way to provide values inlo the product

To give the product a spituel level

Rapid prodotyping {10E0. 2015)

Brainpoeol {Tollestrup, 2004)

Whal il {Tollestrup, 2004 )

Forced melationship (Tollestrup 2004)

Combinatoric

Integrate user feedback (1DEO.2015)

Build, mesure, learn {Steve Blank. 2003)

O
F
i
p
a0
o
>
=
m

Testing in a quick way o provide data and a better undemstanding of the product.

Toupon upthe ideation with high speed.

To generate wird new ideas that was never thoughl aboul.

Tocmate idess in new directions.

Tocombine old idess with new, into higher fidelity concepls.

Toinvolve theuser in crucial decision along the way.

To learn from previously ideas and implement in new and betber ones

1

Froduct specificaton {Ulrich & Epplnger. 2012) Toassemble all frames and requirement s that the concepts need o falfl.

Simulated use (Sperschne der & Baguer, 2003) A way to test and extract pew requirements.

Selection matrix{Ulrich & Epplnger. 2012) Tovalidate each concept and thermeby have a reason to choose a direction.

Final specification (Ulrleh & Epplnger.

Toget an understanding o fthe demands and wiches the final product should fallflL

The Business model Canvas (Osterwalder. 20140) The get and understanding of every part within the business.

Flow chart {Frank Gllbreth. 1524) Toget an undersanding ofhow the inner part of the product should worke

Product Architecture { Bon Sanchez) Tounderstand the hasics ofthe product

1vLl3d 1d30NOD
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A02 - RYAN METCALFE - KOORDINATOR/LEDER KIMO DENMARK

RESEARCH PHASE | 23/01/19

pastal marine lit

inisation main goal Is to reduce t

Interview lopics:

*  Existing problems within, removing plastic/waste on
coastlines.

Budgel, investments and future economical aspects.
Events and volunteers

Existing solutions

Existing/present coping strategies

Network (municipalities and industries) example in Thist-
ed municipality.
s  Collabomtion with KIMO

Transcribing (Recorded ):

Danlel(0:37 ) In general | would like Lo talk aboul our situation
and where we are in Lthe proces, Furthermore if you have some
real problems out there in the field when thinking about pick-
ing up plastic and waste.

Ryan Malcalfe(0:57): Yes, let me know you background, what
your thoughts is about the tople and how long with the project
yourare.

Daniel{1:15): Yes. Well as i said in the previously mall, we are
in the very startofl the

roject, actually we have not begun jel,
since itis stating 1. February. Bul we are reaching out Lo get
knowledge aboul real problems Lthal we could solve somehow.
We are very Interested in the dilferent tools and methods, to
pick up plastic/ waste. We have seen that there is different ma-
chines thatean remove alol of plastic/waste on fal areas. But
when L comes Lo the sibuation where you are working In uneven
Lerrain, you need Lo go oul there, manually and remove iLby
yoursell. Well that is our perception of the situation.

Ryan Malcalfe(2:00): Yes, hand power In some way.

Danlel(2:04): This is where we want Lo try o improve the eflfi-
clency bye coming up with a solution that makes sense in this
conbexl. Bul we are nol sure if this is an actual problem, because
we don't have any professionals, In the field, who states exactly
this. Butitisonly a problem thatwe have lound through our
current Investigation which s mainly desktop research. Sowe
need someone who can say that it s a real problem, and i[itls
nol problem, then maybe Lthis person can come up with a new
problem. This is malnly whers we are right now.

irdinator and leader within

arine litter in indinavia,

Ryan Malcalfe(2:50): Ok, well we have just runned through a
project up in the north where municipalities like Hjerring,
Frederikshavn, Thisted and Jammerbugt

Were actors in collaboration with us. Are you in Aalborg?

Daniel(3:05): Yes we are.

Ryan Malcalfe(3:07): Yes thal would make it easier for you Lo
visit this municipalities. It is a3 year project{ren Kystlinje).

The alm was a callaboration o gather/exchange experiences
about disposal, collection and recyeling of marine waste, IL is
nolonly plastic which is on the beach there s also a lol of olher
things wood, metal and such. With all this waste, we are Urying
Lo recycle as much as possible. Bul one of the biggestchal -
lenged we have is picking up the marine waste and then sort it
afterwards, This partis difficult because it Is notuniform, itis
dirty and contaminated with chemicals. That's very challenging.
Frederikshavn municipality have also tried things, because they
have a lot of big stones or uneven Lermin Ifyou take a beach in
Varde or In Jammerbugl the beach is very flal They also have
had some theme days, where they were showing machinery for
everybody to see them in action. But because these beaches is
so flatthey are just using these machines and then sorting ev-
erything (Metal, marine waste and everything you can find). But
Frederikshavn can't do Lthat because of the Lerrain So they need
Lo use thelr hands and do the pleking up and sorting manually.

Danlel(4:55): Okay, simple because the Lerrain is uneven and
therels this kind ol big stones around Lhe beach.

Ryan Malealfe(5:00): Yes, exactly. We were Lesting oul ITIL was
possible Lo use some machinery Lo do the job (both plcking up
and sorting). Il Is possible, bul was linanclially problematic, It
should sort sand away from the waste so iU was recyclable. But
we don't have money to focus on sorting the waste all the Lime.
Soitis all about the level of ambition in each municipality o
have a clean beach. When we getwash ups of materials it could
be all [rom microplast to transporting boxes Lo plastic bottles
to Tv to refrigerator. So it could be anything. So it depends on
what the municipality want If they want to get rid of everything
or il itisokay to leave the microplast and only the visual things
gels plecked up. There is also a lot ol volunteer work. This partis
whatl we ry Lo promole.
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We seea future In the volunteer work of cleaning beaches, Each
year each municipality put a lot of effort in to this part (having
volunteers Lo clean beaches), In the Ume around easter, there

Is a loLolevents focussing on volunteer work. In this tme |
think also you guys have the best possibility so check oul the
machines they use in this context. Furthermore we are also in
contact with these volunteer groups. I also think vou could use
that for further investigation.

Danlel(7:17): Yes definitely!. Thatis also a thing we have thought
about. We have seen there is a lovtofl promotions that which are
addressed to volunteers. We have seen alol of events on soclal
media and such. And we also see that this s kKind of trending
right now. So this part do interest ofa loL

But we did gel the Impression, that this tople (Plcking up ma-
rine waste) was mainly along the west coastline.

Ryan Malcalfe(7:50): Yes the westcoast is where we experience
most marine waste, This Is because ol blg sources of waste oul
in the northern ocean, fishing, contalner ships, So the eastern
ocean dont have that much marine waste In it but itls most-

Iy tourist who trough trash or someone who just forget iton

the beach, But this is another problem thatwe have focus on.
We see that a lotof people just leave their trash on the beach
especially in the summer. And | think itis more condensed with
people and tourist along the east coast. There is a lotofl people
per square meter when it comes o summer.

Daniel(8:55): Okay, you talk a bit about the economical aspect
oflthis problem earlier. This is also a very Inleresting part for us.
Like how much money do you have In each municipality to work
with this problem. How do the budgel look like, what are kind of
Investments do you do and how are olther future sconomical as-
pects. How much Denmark are using on this problem in general.
Is this some kind ol knowledge that you can give us?.

Ryan Malealle(9:25): Yes | have some older data/budgets that i
can send youw. Bul it is on some specilic municipalities, T think
the thing you should s to conlact each of these municlpali-

ties o getsome new data aboulthe budgel. And also askthem
about thelr current policy, investment, ambition level. Because
everything's gets refocused all the time. Some of the beaches is
own by the municipalities but there [s also private like "natur-
[reds foreningen”. Some places just wait Ltill some volunteers is
picking up the rash and some others actually use huge amount
ol money, So ltls very dilferent from each municl pality what
their ambition level is. And il they are using machines or doing
it manually. I know thatin varde they use a lol resources on
machines. Machines hours s a bit expensive. So there is a differ-
ence ol how much they use compared o Frederikshavn, If they
have a good collaboration with volunteer groups, that would
also help on the budgel

But ifyou want Lo start somewhere, the municipalities who
participated in the 3 yvear long project (ren Kystlinje) could be a
good possibility Lo contactsinee this focus is (resh In thelr mind.
Also because they have worked with Lhis In 3 years they are
maybe more committed and ready Lo help you.

APPENDIX

Daniel{11:25): Yes and it was Thiested, Hjorring, Frederikshavn
and Jammerbug?,

Ry an Malealfe(11:30): Yes.

Daniel{11:25): Okay, then we will stact by getting In contact

with these municipalities. And hopefully ry Lo gel some new
knowledge about budgets and such. So ifitis possible vou could
maybe send us the informations you have about budgets.

Ryan Malcalfe(11:57): Yes [ could do that. I will also send a link to
the*Ren kystlinje” report and the contacts that | am in contact
with up in the north.

Daniel{12:23): Okay thal would be very nice. You also talked
aboul events and such here in Lthe beginning ol easter, where
they in some municipalities will show machines and have vol-
unteer evenls with a greater focus of cleaning beaches, Or is the
volunteering in the summer?

Ryan Malcal fe(12:55): Well there is some grou ps who particl-
pates here around easler and then there §s some who arrange
events in the summer. Example In skagen (Ren strand nu) which
Is an event that has been around lor several years. There s also
a group called (ren fane strand) and also something called (ren
@ dag). Then there s also a group called (samvirke), they will
establish an cleaning event9th of april in Varde which around
100 men will participate In.

Danlel{14:00): Well that sounds very Interesting and something
thatl we would like Lo participate In. Or alleast observate

Ryan Malcal fe(14:10): Bul yes I can also send you some links lo
some groups. [am going to make some monitoring by mysell
Butl I need the setup the conlacl. The monitoring is three Umes
ayear, both | Skagen and a beach in Limfjorden and another
place (Mindegeer?), where I Lake 100 meters at the Lime, All the
stulfT'm golng o find Is sorted and categorized. This makes us
able to get an insight of these Lypes ol objects we [Ind.

Danlel{14:45): Is It possible for us to getthe in touch with or
ohserve?

Ryan Malcalfe(14:55): Yes of cause, If I'm getting the contract, it
will be no problem.

Daniel{15:00): Okay, we really want to get insight in how bad
thesituation is. So when you have Lthe contract, can you send us
some information about the clock and location?

Ry an Maleal fe(15:25): Yes, bul It will take few month. The first
Lime will apparently be in may.

Danlel{15:40): ILsounds inleresling. As mentioned we really
want o participate In most of the activities, and we want to col-
lecta large network Lo be able Lo gel the Insightin the conlext,
In order o develop anything.
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Ryan Malcalfe(16:05): We are three employees in both Skagen,
Jammerbugilen and Hjerring, There are some possibilities il you
contacling theses municipalities. You can ask when they are
cleaning the beaches, then you will be able to see how they are
doing it in practice, with machinery and manually work.

Danlel(16:30): Do you have any conlacls on enlrepreneur com-
panies?

Ryan Malcalfe(17:00): I know an entrepreneur company who is
located near Aarhus called Ole Mikkelsen, who have Machine
solutions from anything (rom oil- to parallin waste, He was one
of them who had a showease with with these Lypes ol machines,

Daniel(15.00): Do you know anyone about this topic in Thisted?
I's because that we have discovered that Thisted is one of them
who are spending the most amount of money on cleaning be-
cause ol "Cold Hawaii".

Ryan Malcalfe(18.15): In terms of "Cold Hawali", the surfer
community are very committed Lo Keep the area clean. There
is a company Lhat has arisen who collecting plastic for the
municipality and reuse L But Tdon'tknow il iU's the angle you
areseeking.

Danlel(18:40): Right now we are quite open, but with a focus on
collecling of plastic.

Ryan Malealfe(19:00): The big problem is o sorl the materials,
because iU needs Lo be as close as possible Lo each other belore
itean be reused. So IT1Us possible Lo gel a technology which can
sort and recognize the different plastic types and then clean it
would help. Right now, most of itis send o Incinemtor and o
make energy. Which are a okay solution (Straight economy). Bul
if'we talk about circular economy it would be here you should
influencing, in the future.

Danlel(19:45): Do you see the picking up and sorting as where
we can contribute with something,

Ryan Malcalfe(19:50): Maybe, but it certainly costly task. Maybe
in areas where they have a huge problem with plast, would
make more sense Eg In Aslan where Lthe beach can be com-
pletely covered by waste. Bul the technology could be tested In
Denmark.

Danlel(20:40): Right now we have the in mind, asolution which
can work in Denmark, bulcan be scaled o bigger scenarios as
in Asla.

/] OUTCOME

Ryan Malcalfe(21:10):

Yes, that sound as a good idea. T'will also send a link to hugp://
www.oceanplasticiorum.dk/ which we are a part of through a
engineer association in Copenhagen who had taken Initiative
Lo gather people who work In this area, with the purpose ol find
Lechnical solutions Lo many ol these problem. You could maybe
gel asome good contacts through this association.

Daniel(z2o0):

The last thing s aboul collaboration belween us, Our wish is gel
information about the context and your Lasks and to be able Lo
Lestour concepls In the context where you can may be give us
some concrebe [Bedback.

Ryan Malcalfe(23:00):

You are welcome Lo participate In the monitoring task and i
you wank to participate In some purifications then I would rec-
ommend vou find some people who are working on the location
in the northern jutland. Therels a great guy in Frederikshavn
called Steen. He is a project developer in the municipality of
Frederikshavn, and he has working a lotwithin "Ren kystelinje”
the last few years, and he had doing some test on the beaches
in Frederikshavn, So he should know some things about what
works and which does nol work. So he mightbe the man to dis-
cuss ideas with., Bul if you have any questions you are welcome
Lo contact me again.

[ onlacts (Steen Hellholm, Jens Baggesen, Hen ik Damsgaard, Ulla Nielsen, Preben Nielsen)

& Existing solutions that work mostly within flat terrain

# TheW

posed to marine litter (than the Easteoasl
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AO3 - STEEN HEFTHOLM

RESEARCH PHASE | 8/02/19

Heftholm this e
th the p
ith marine
i

APPENDIX

As ausual meeling or semi-structured interview, we had established a questionnaire that we could follow. This enables us to control

the meeling and Lo ensure thal we golanswered all the questions thal we want answered. By implementing sub questions while

doing the meeting, enabled us o gather even more dataand to make I more [uld and comioriable.

FACTS:

*  When does the danish muniel palities acting on Lhe marine
littering

The impacts before the municipalities along the coastline take

care of the marne wasle is when the wind/weather and the

amount of waste In the stream hilting the beaches,

. Norway pay the danish municipalities (Help other coun-
tries by collecting thelr waste)

The waste stream goes along Lthe danish west coastand later

ending up in norway.

&  Marine littering value
What's the value of the marine littering? Why would anyone
take this marine littering (beside environmental thinking)?

&  Recognised companies are interested in this marine litter-

ing

Big companies want this in order to create a CSR (Corporate So-
clal Responsibility) (A way o be well looked by thelr customers

offering asoclal well-look action ). Used as a marketing sirategy.

& Collect marine litler iUs expensive
it requires equipement/ Men power / Machinery / Diesel oil

®  The owner of the problem

Being a public space, the problem iU's owned by municipalities,
which have Lo approach itin order to beneficiate the tourism
(they want the places they visitelean) and also due Lo anenvi-
ronmental issue (that's less important for them)

*  Volunteers “rewards” method

Volunteers and NGOs organisations still cost something to
municipalities. municipalities use a "Reward” method in order
Lo gel more people on the ceaning coasts task (Ex: Surfschools
[ree classes or so.) Also rewards bebween Norway and Denmark
(Win win method, T give offer you X IT you help me with X").

*  Tourismclaims for clean coasts

They have recelved disclaimers from Lourdsts or tlourism related
business in order Lo solve the problem In caseollitter in the
coasls.

*  Nolall plastics can be used alter belng marine littering
These plastics may be contaminated and so unable W belng

reused in some cases,

*  #PlasticChange

NGO company which wanted to solve the problem of marine
littering creating something and en up just providing awareness
Lo organizations.

L] Trash Cans

Notalways are enough to permit to put all ¢

sish on it Trash
may heallfected by wind and moved Lo the sand. Also, seagles
move lLaround while searching for food.

& Governments pushing industries

Governments are asking the industries which produce with
Inadequate materials Lo change them Lo a less environmental
Impact ones, (Asking or forcing?)

. Remove wasle in the morning
In Frederikshavn municipality they remove the marine waste in
the moming before the tourlst

*  Recycled plastic

In Denmark can be used o create new plastic or o create oil
(burnt) (Heat & Flectricity) while in England for example it can-
not be burnt, so that, Denmark imports england waste to burn it
in Denmark

&  People In charge o pick up marine litter

It's people rom the same municipality, just in one case they use
exlernal companles for IL (You win around 1000 DEEK / lone ol
litter). The main problem it's Lo source this material found.
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& Amountof marine littering

Itdepends on the marine currents and the wind. When there are
more of these then more marine litker.

s “Certificate” Label

Companies are seeking [or "certificate” Lo calalogue their prod-
ucts as products with X added value (Ex: SAS was seeking for
certificate Lo declare their company the most environmentally
friendly).

& Leaseartourism

New Lrend of people Umaveling for [ree Lo exollc places in order
Lo clean up.

QUESTIONS/VISIONS:

Classified stamp on product to make itauthentic
B2B story selling, then to the consumers.

Selling area/location classification stamp.

Blue washing sirategy

Metaphor: Make marine litter valuable as amber

Which plastics can be reused alter being marine litter?

Price on 1 ton marine liltering vs 1 ton ol new plastic

How to caleulate the price of 1 ton of picked up marine plastic vs

produced plastic,

Make companies have a demand on marine littering to improve
their brand and sales chain.

From marine waste Lo gold.

Is there any mixed plastic waste material?

Reduce costs or increase cosis?

Whal you can win with 1kg ol marine litter?

The value of make it visible that we helping the environment

Could maybe nudge people Lo participate or make them clean
up by them sell

/] OUTCOME

8 N
® Aneconomical point ol view.

# What Frederikshavn municipality do in the

L the marine ¢

Steen Heftholm s a visionary. By saying this, we mean that he
look at the whole world and how it gets alfected by plastic, in
Lhe oceans and on the beaches. The solulion o the problem is
also a worldwide solution. The outcome of meeting was there-
fore very vislonary. In addition o the outcome, we now see the
problem with dilferent glasses sinee L can be atlacked in alot of
different ways.

onlacts (Aage vestergaard larsen and Kenneth Malbjerg ]

asial liltering,
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A0O4 - JENS BAGGESEN

RESEARCH PHASE | 12/02/19

empl es, who are ge ( an Lhe
,strategy and v

They only concentrate on flatareas, since iU akes Loo many resourc-

o5 1o clean the sand dunes and uneven areas.

They use 1.3 miles each year on cleaning coastlines.

There are 3 guys who are cleaning the coastline along Hjerring ina
daily ratlo.

With nol thal many resources, they are only using a ractor to drive
down Lhe coastline, stopping and then picking up waste and then
trough It in a traller.

Volunteers use their hands and only a plastic bag as a tool. Some
mightuse the handheld one (snapper).

The financial aspectwithin the area iscritical anditis hard to find a
business case.

/| OUTCOME

®  Work limitations In uneven terrain

® How many resources It Lakes Lo clean the coastline

® Whaltis the most common Lype of waste they see on the coastline
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A05 - RIKKE PETRI FRANDSEN DTU AQUA

RESEARCH PHASE | 22/02/19 - 20/03/19

agqua as a sclentist wit

thin the

Interview topics:

Whalt kind of problems do you see within the professional fish-
ing industry and sparetime fishing?

Which of these two [elds, produce most marine waste?

Hovsw big s the problem "Ghost fishing” In Denmark?

Can we arrange another meeling when we have establisheda
focus?

Transcribing (Nolrecorded):
First interview (22/2)

There is a lob of problems regarding the ecosystem in the
oceans, Il we take a walk along the danish coastline therelsa
huge chance thal we can find small orange sirings. Thesels
from the fishing industry in Holland/ Netherlands, They use
Dolly ropes when fishing, which is a fishing technique that
allows the fishers Lo fish In the botlom of the oceans, But dolly
ropes gels wears up and Lthereby releases a lol ol small orange
sirings In the water Lhat ends up on the coastline in countries
close Lo holland.

When talking aboul the danish professional fishing industry, iU
is more aboul general waste and if they pick of marine litber it
just goes oul In the water again, Marine waste from the danish
fishing iIndustry Is lostfishing gear, pleces of fishing nel and
sirings, polystyrene boxes and more, Hanstholm fishing indus-
Ly have a hugh focus on marine waste and thercby Lrying Lo
reduce the marine waste Lrough there fishermen.

ILis unknown who is producing the most marine litter but,
sparctime fishermen are more likely Lo trough Lthere equipment
i the nature because It is much cheaper. Ghost fishing is notthat
big in Denmark compared to other asian countries, but happens
alotall the time, Since there is no rules of how sparetime fisher-
men should act in the nature It is a problem and the easiest way
Lo get rid ol thelr fishing waste just by throwing it away.

You can call me next ime you have a more specilfic focus and
Lhen we can talk more in depth with in this

// OUTCOME

@ The most common reasons why traps get lost
# Ahuge amount of traps is lost in Norway each Year

#® The problem is bigger In Norway and Sweden

Second interview (20/3)

Trap-fishing s oneway Lo fish forlobsters or crabs, but it Is not
the most eflicient one. In Danish waters, we use mostly boltom
trawlers, But we are only able Lo use these because of the flat
sealloor. ITwe are located in Sweden or Norway, we havea
whaole other seafloor, with a lot more uneven terrain. This mean
that you are not able o use wawlers. If you are looking into the
difference between Lhe bwo fishing methods, then we have a
slow but very riendly environmentally way of doing itand then
we have Lthe rawlers. Nearly 40% of the catch with trawlersisa
misscateh, which mean you cateh fish that you don't want. Any-
way, it Is also very bad for the environment, since It Is destroy-
ing the sealloor.

Losing Lraps is a problem that you find in Norway, Sweden and
olher countries where trap fishery Is the primary fishing meth-
ods for lobsters and crabs, ILls nol a problem in denmark, but
it mightbe in the future since Denmark are looking into new
and more (riendly environmental ways of fishing. 30.000 lost
traps each year in Norway sounds realistic, because It s a big
problem and notonly In Norway but in the whole world, As itis
now, the fishermen can't do anything about it If a rap ora line
traps is lost, they only have one thing thatthey can y, but with
a small chance of success. Using the anchor to pick up the traps,
il that doesn't work, it is just reported and then left behind. Ons
a year, abig ship sall out o the positions where there might be
lostequipment. The success ol relrieving equipment is high, but
it takes a lob of resources and man hours. Professional divers is
needed, bul sometimes it s not possible Lo refrieve anyways.

I think the wo most commaon ways, a line of raps can disap-
pear, have something Lo do with the long line between the Lraps
and the buoy, Because of streams down in the water, the line is
very likely to wrap around things. ICit when wrap around a big
rock and the fishermen then pull in the line with their hauling
tools, the line will break. Propeller cut off, as you mention, is
also on of the common ones.
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AQG6 - Brainstorm - Research area
RESEARCH PHASE | 06/02/19

en upthe re
current stz
blem and general pictur

Each member had a pen In a certain color. A brainstorm was made with a header in the middle (Marinelittering). Each member
than had Lo write down what comes Lo mind when thinking about this topic. Doing this with a focus of Investigation,
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/{ OUTCOME
® [deas o field studies

@ A much larger research area.

& Discussion upon certain opics, which Lead us closer lo an alignment of the understanding of the problem.
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AO7 - HIORRING COASTLINE EXPERIENCE CONTEXT

RESEARCH PHASE | 12/02/19

into real memori 1d the 1ding of Lhe 1 This wo impro - Ar Lion within
the field.

We arrived at Tversted strand at 10:15. The [irst thing we did w
teers. A box with, plastic bags and one handheld tool, in it was the first thing that we noticed. Afterwards we collected some plastic/

; Lo gel an overview of the equipment that was suited for the volun-

waste on Lthe flat area which Is where most volunteers and the nature employes s doing thelr work. Hall an hour after we did the
same thing in the uneven Lerralin,

The outcome rom this exercise Is lundamental and is very important for the project. We experlenced that collecting waste In flat
areas with no obstacles, was a lob easier and manageable than collecting waste in the uneven lerrain (sand dunes). I is nol only the
terrain which makes it harder but also Lhe obstacles like bushes (Rosehips). Furthermore, It is a lot harder o get an overview when
working in a uneven terrain and you are lefl back with a feeling of uncertainty, that you don't know if you collected everything. The
time it takes o collect waste In the uneven terrain is nearly double by the me It takes o collect In even tarrien.

// OUTCOME
® Collecling wasle in even Lerrain is a much more manageable than in uneven Lerrain,

® Tools forvolunteersis limited.

& None ol the waste we found in the uneven lerrain is going o be picked up since it is no one's
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AO08- PICKING UP TRASH

RESEARCH PHASE [ 12/02/19

rtant things wewan esl, was L ; 1 e context, Tum the imaginations
abelter un standing ol the . Thi d improve our argumentation within
the field. This lest should also give the team an

Field study

Togeta real understanding of the problem and figure out how The exercise was mainly to mark up an area, remove all the

big the problem Is, the team needed Lo sela Lest that could show trash within the area and take lime, Lo see how longola process
how much waste was generated within a certain area. Further- it is. The team marked up an area of 20520 and aterwards 308350
more Lo get an understanding of how much time it would take al 2 dilferent places. This generated a pile of trash as shown in
for 3 guys Lo pick up the trash. This could give insight into the the pictures below.

economic perspective ol the problem and the resources Lhat
were assigned.

20x% 20m 30 X 30m

e ——
< e i L

Generated wasle in even terrain of an area ol 30m
AT i ot . x
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The team also wanted to do the same tests Inan uneven terrain This also generated a pile of trash. It was noticed that the most

to compare the 2 situations. The team marked up an area of common materials in the uneven terraln were very light mate-
F0x30 two Limes at bwo dilferent places, rials.
50 % 30m

Even terrain 30x30 took §:02 minutes for 3 guys o clean.,

Even terrain 50x50 took 10115 minutes for 3 guys to clean.
Cleaning even Lerrains ends with a feeling of good overview and
certainly.

Uneven terraln 30830 took 15:07 and 14:58 minutes for 3 guys Lo
clean. Left back with a feeling of uncertainty.

/| OUTCOME

# Cleaning even terrains ends with a feeling crview and certalnty.

® Cleaning uneven terraln, left back with a feelir uncertainty and n = of the situation.

& Light materials in the uneven terrain is the most common




PDF Compressor Free Version

A09 - CATEGORISING WASTE

RESEARCH PHASE | 13/02/19

from the privi
malion. To
1derstan Lthe size,

the right direction.

Starting by sorting after type of materiale. First going through
the two bags with waste that we found in the even Lerraln. Alter-
wards going through the things o Lry Lo calegorize the waste in
specific categories, The same thing we did with the waste from
the uneven terrain. Sorling of waste s difficult because of sand,

oil and dirt that makes the plastic impure.

/I OUTCOME

APPENDIX

Light items is [lving up in the uneven terrain, (porexpan, light
plastic parts, fishing net and plastic bottles). Hall the waste
that we found in the flat area, we found in the uneven area
Heavier items stay In the flal area. There Is different sources
who produce marine littering (Fishing industry, Consumer or
turisme, container ships, bottles rom england, others).

@ The fishing indusiry was the maln source of marine litter thal was

® Sortingis a difficult task because ol sand and oil.

® The waste was baslcally different types of plastics and glass botiles,

19
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A10 - BRAINSTORM ON SOURCING OF MARINE LITTER

RESEARCH PHASE | 19/02/19

ind in L
inH

In order to find all possible sources we did a previous desktop
research to find the maln sources focusing on Denmark and

the surmounding seas. Alterwards we did an internal timed
brainstorm in which we write down possible sources based on
the research done. With it then we clustered and validated the
most relevantareas In which we could focus the project. We
divided the sources inlo wo main groups: Sea based & Land
based sources. Found the most relevant marine lillering sources
Lo work with:
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Ine litterng

Fisheries industry, Harbour cleaning & under-developed
countries littering. Selected Flsherles Industry as the maln
source Lo work with as it was one of the main source of marine
litter in Denmark. Obtained an overview of where all the marine
litter comes Mmom. It provided a way to dive in to the marine
littering sources,

Opened Lo new areas which weren'l considered before the

bralnstorm.

f ety Lac,
Lo oeaan,

L

// OUTCOME

® Tishing industry seems like the maln responsible of marine litter In Denmark.

# Abusiness case could be possible within the shing industry

& Other fields which create Interest as a possible source of marine liter: sewer and tourism.
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RESEARCH PHASE | 20/02/19

From the sources of marine littering, we chose to discover the commercial fishing indusiry. We needed Lo get in touch
with some expert users and Lo gel an insight Into the working process. Therefore the leam ook a rip to standhby Lo Lalk
with commercial fishermen to gel thelr poinlofview and to see Il new parts of the problem would show it self

Togetin touch with the commercial fishers we visited three This ge

harbours along the coast(between Aalborg and Frederikshavn) some sitwations, it might be easier and mor

by doing an informal meeting, We did this because lLcan be for the fishermen to just buy new gear de

difficult to know exactly when they are in the harbours and they Some nels can reach a price of 1 million with trackers imple-
are nol alw in the same harbour. The firstthing that the mented,

team nolicedwas the huge piles of broken gear as shown below.

This gear was brought back to shore but a lot of the gear gels

abandoned at sea.
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We were then invited on board on an older trawler boatand an
on anewone, Tage Sorensen was the owner of a big trawler boat
called FN 462 JEANNE which can be seen in the pictures below.
Trough an interview with Tage gave the leam important insight
within the economical part ol the lishing industry. Further-
more, they focus Lo not trough out waste in the ocean but it
might happen since it s the easlest way Lo gel rid ofiL.

Trawler reels

| 5 B
fishing boat FN 462 JEANNE.

Picture of the new wrawler

Sale price for old trawler ship 8 million DKK

Buying price [ora new trawler ship 25 million DKK

Annual tumover about 15 million DEEK, 50% of the profit goes o
the company,/boal - The rest is distributed on wages.

Insight in the process fishing process of the old boat and what
are oplimized on new boal Ergonomics - Lifting. Fewer process,
Lower fuel consumption. Larger stomge

Trawler reels.

// OUTCOME
& A new expert user within consumer fishin

# Economical insight within the fishing industry.

# Equipmentin use are very expensive

(Tage Sorensen )
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A12 - IDEATION 1, EXPLORING THE SOLUTION AREA

RESEARCH PHASE | 26/02/19

il Lhe solution spac
ons Lhat

an alignment within the leam.

The first step was Lo fasy create some ideas that could be dis-
cussed. This first round was “free sketching” withoutany role or
frames, butonly the problem to solve. Afterwards the ldeas was
discussed, resulting in alistolquestions that, The ideas was
clustered in different categorize pro-active, in-act and after act.

Pre-act
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Enables the ship o pull in different directions to allow the fish-
ermen o relrieve their gear.
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A way Lo ik the productinto the ground, by drilling.

A second round of *free sketching” was performed since the
team sLill had alot of ideas In mind, New ideas were discussed
and generated even more questions. Sketches are listed below
with small describing sentences. The categories will be present-
ed in the ollowing order: Pre-acl, In-act and after-acl.

J

Small airhags atl each end of the nel, that will blow up if the
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product gels toclose Lo a rock.
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Small alrbags that will fill up the rose. Reacting by a timer to
ensure it doesn'Lstay underwater Loo long.
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In-act
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A small secondary buoy that can pop up Lo the surface and send
asignal "herelam".

Small balloons that make Lhe equipment loal.

-

2 ,‘{2
Allaching magnels aleach end of the nel and thereby having a Breakable stitches or joints, that can easily be united again. To
chance Lo retrieve the equipment agalin, ensure that they get broken before the fisher loses the gear.,
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Small electromagnets which can be controlled by the [ishermen
and attach o the metal jolnts in the lost equipment.

Ballons that keeps the equipment streteh oul o avold it getling
stock.
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Magnels In every litlle joint in the equipment, which can get A row of hooks Is attached Lo the boal which allows the hoal to
deatlached and altached again, relrieve gear,
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Ifthe net isstock in the water around a rock, this concept can Azipperisattached to splitthe net into 2 or 4 pleces, so iLcan
stretch lLout to release It agaln, gel free from rocks.

:_)é /{? g';f E

A metal creel with 3 legs that enables the recreational fisher- An emergency Lracker which is applied to the nets. This can
men o just pul their arm down the water and pull up a bag of send a signal, blow-up and send outlight when it has reached
fish. the top of the water.
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After-act

Alransportable repaliring ool 1ike a sewing machine, that the

lishermen can bring them.

76/2

Ahandheld wol to quickly repair nets and other equipment, be

having a heating source that melts broken pieces Llogether.,

// OUTCOME

. 20 quesiions was ge
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An alrbag which gets deployed when iU s exposed for cerlain
siress.

A balloon which gets shot oul from the netand thereby lifted up
Lhe net before it hits the wreck

® A betler understanding of the problem and a alignment among team members,
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A13 - VISIT THE COMPANY STRANDET

RESEARCH PHASE | O

iblem that is o

is important for the team o talk with the con

Visited Thisted (Vosrupor) lo meet with STRANDET is a
company which collects and processes marine litter creating
high-value products using marine plastic. The company it's
also developing new stralegies Lo be implemented in the field
and trying Lo expand around Denmark in order to create a solid
struciure o be able to act against the problem or Lo focus ILwith
another perspective by using a clreular economy strategy.

We had a meeting with one of Leam member of the company,
Jens Wilhelm Jorgensen. We asked him different questions we
had on mind regarding the business strategy they followed for
the company and the problems they see in the field as well as
the opportunities for us Lo create something o help in the field.

n Lthe I

ithin this

The maln reports found are just based on "big" plastic,

s0, the amount of trash in the sea iU's even higher than
what reports mention. Aswell, there's marine litter which
remains in the deep sea which it's not reported.

The maln source of litter In Denmark also comes [fom
England, Holland and Belgium.

STRANDET mainly wants Lo show Lo the people that the
problem exist in Denmark and they have to be partofl the
solution Lo L

Fishing boxes are a huge source ol litter in Denmark.
Plastic it's the mostecommaon material found as marine
litker in the sea.

They have an agreement with Thisted Kommune in which
Lthey gel all the fishing boxes found in the coasts and clean
ups and they give it Lo STRANDET in where they process
this material (Cleaning and recycling creating new prod-
uets).

Plastic it's the challenge Lo face. Bul, iU's notaboul Lo getrid
off plastic, it's aboul how Lo re-think plastic strategy.
Clirculareconomy iU's the key for aplastic strategy,

The malin challenges In the re-use of marine littering field
iU's on the Collection/ Sourcing/ Cleaning & Recycling.
The costof marine plastics iUs much higher than first

use plastic, Fulure view of the value ol this plastics. Many
companles are getling really interested in the use of this
plastics,

This field iU's moving really slowly, so, iU's dilfficull to create
a business upon ILright now. But, IUs increasing along Lhe
Limes, By now, awareness i1Us the main direction

STRANDET

21
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The clean of the plastic picked up in the coastlines it's a challenge as right now there are nol specific tools lorit
The developments on the field right now are moving in a small scale. So, the market or business on ithas not been highly devel -
oped yeL.
Blodegradable plastic also has drawbacks as it also needs to be processed and generates CO2 anyways,
There's acompany which rents fish boxes Lo fishermens, then Lthey don'Lhave Lo have IL Lo have with them and Lake care ol
them. Bub it creates a need Lo keep themon board as if nol they would have to pay If the lose them.
There's also this project named Ocean clean up in which Maersk iUs Involved.
In the actuality there's just political talk aboul marine littering strategy but there's no real action on it
STRANDET as a company mainly wants to1- Show thal the problem il's also in Denmark, 2- Creale awareness aboul the Lopic
and push authorities to fight against it, 3- Create awareness in the upeoming and existing producers, 4- Create value on Lhis
plastic coming (rom sea.
The consumers plastic iUs one of the most diffieult ones to work with, Just the 9% of consumer plastics ends up being recycled.
As acompany STRANDET's goal would be to be obsolete, then would reflect that thelr action upon the problem has worked
well. They would find other areas to work with to continue the business (change of strategy).

¢  Municipalities are mostly Interested In to get Involved into this topic for get know by medla and attract investors and ourlsts.
They want Lo galn community value by "Recycling™. But, they don't have resources foritor they prefer o spend these in other
things.
Renting nets would make it valuable for fishermen but they already care about thelr nets because them are expensive,
The maln problem of nets from a perspective of using them as material o be recyeled and reused [U's a difficult task as nets are
difficult o clean & recycle,

¢  Oneoflthe things they are exploring its the use of marine plastic Lo 3D print Fulure business on marine plastl use perspeclive

/I OUTCOME

#® Theworst type of marine litter is the one which lies on the botlom of the sea. This Is hidden away

& To bulld a busine Habormtion with municipalitie

® Reusing marine litter havea lol of potentials but the cleaning process is Loo ex
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Al14 - TRIP TO THISTED

RESEARCH PHASE | 1/03/19

The team used the same strateg
fishermen that provide Kne
was o observe and Ogure oul ifthe [

minimize the risk of lost gear.

Throughout the Lrip, [t was possible Lo get in touch with fishermen. [t was not possible Lo create acontact that could be used later on
but it was possible to visit their boats and see their equipment This leads the team forward in the process, Piclures are listed below
with comments of the things that the team noticed.

Typical boat from the old commercial fishing Industry. A loLtofl Free equipment, like fishing boxes, milk boxes, Things that get a

these boats is still on the water and works fine. In front is the mentioned from the visitwith the company Strandet (See A13).
hauling tool for nets.
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Robe andother equipment justlie up the side of the boat with- Free buoys up against the wall.
outany fixure.

Free buoys up against the wall. A huge pile of rope, nets, boxes and baskets, without a [xture
and thereby iLtcan easily fall off when the fisher is out on the

Sea.

Buoys placed freely in the comer of the boal. Buoys placed freely In the back of the boat and sticking oul.

/] OUTCOME

# Noloolor product o fix equipment, which resulls In equipment justlying around.

& Thesmaller the boat the higher the risk of losing equipment.

# There are different Lypes ol hauling tool depending on the equipment in use,
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RESEARCH PHASE | 06/03/19

ith this inter

A friendly small talk; To be able to meet up with them agaln.
We did unstructured interviews o open up lfor more insights.

Questionary and average answers:

How long have you been lishing?
+/- 20 years

Which Lypes of methods do you use?
Hoop nels for eel's

How long did it take you Lo leam?
It's aboutl continuing experience you have with the other recre-
atlonal fishing mens.

Why do you exercise this method and notothers?
I's because of the regulation and rule the very sirict rules by
the government.

Yearly cost?

Club expenses = 2900 DKK

Recreational fishing license = 300 DEKK

For each hoop net = 200074 hoop nets = 8000, 8000 / 3 lifetime =
2600 DKK per year.

Malntenance of boat/ motor = 2000 DKK

Tolal cost per year (eslimated) = 7500 DKK

What makes recreational fishing interesting?

To beon the waler when Lthe sun goes up - that is peaceful! And
then the soclal life and the evenls we have

/[ OUTCOME

APPENDIX

L FISHING ASSOCIATION

n within the

When do you have enough [ish?
Until it covers the whole year (Hopelully) - You are not allowed
Lo sell the fish only for own use.

What do you do with the leflovers?
Freeze them

How many mes a week do you fish?
Intheseason lLnearly every second day.

I 1should start recreational fishing, what does il takes?
The legal equipmentand the amount you are allow Lo use -
which you can find at fiskeristyrelsen.dk.

Have vou seen any changes or new Ltrends?
There are a very low amountofl eel in our area compared o 20
years ago.

Which is the most difficull process?

To repair and crafll your own nets,

Which fishing method is Lhe most common?
In our area iLis loop nets and gill nets.

@ A bookwith adetalled description ofhow creels and other raps are using within the fishery.

@ Alotolthe ishing association around in Denmark consist mainly of old shermen.

® Anopporiunity o geton board with an old fisher called Frederik who are using Lraps.

31
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A16 - SKETCHING POOL

DEVELOPMENT PHASE| 14/03/19

The first partof the sketching pool was free sketching for 10
min. The second round, you were allowed o sketch on already
existing ideas, or just create a new one, for 10 min A discussion
was made upon the ideas that were created and later on princi-
ples was extracted.

Principles extracled:

Transformation, flal packed Lo something with more volume.
To enable stackability and gel from a quite Lo a product that
generaled a lotolatlention.

Guid rope. Using a thin rope to guide a thicker rope down to the
product. To save space within the flat package product.
Generating alr in a chemical reaction

Easy Altachment. Click to attach.

Bumpers to absorh shock.

Lightorsound Lo altracl prey.

Sandbags to change upforee and downlorce.

deas in afastand
as that could turn into a concepl.

rki

All the generated sketched was clustered inlo categories, Trans-
form, detection and Information, Bumper, magnels, human
interaction and closing, Ideas are explained in the following
pages with comments underneath.
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Creating space between ship and buoy to prevent propellor
cut-ofl

&

Bl for7 Feoag jfj &

This solution is static solution, to prevent it rom gelling
stucked in the rocks.

-
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| \3\»&% K |
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™ E = |
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Ifthe buoy gels cul-off, a light will glow in Lhe water,

Lie:

Attach the ball in each corner of the creels, to 1ift the creels up
the the surface.

= e Cer i

)
|'.f\af:\.L!-li.-'
L.,;.l s

!
I

e
c-d\.

%
This solution is attach with acarabine and afler a specific

amount of Ume, it will deploy and you will be able to drag it up
from the waler.

-, T — T ——T _——-\:Ji_‘__r-‘!_ =

Asolution where aflute creale a acoustic sound when waler
streams go through it, and permits Lthe boat to find it and acti-
vale the productin the water.
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An acoustic sound is created by vibrating plates, when waler

An electrical sound is created by tubines.
streams through L

U e f

Clox ‘

fala

This solution makes a ball float up to the surface and permits
the fisherman to bring down a larger and stronger rope, In
order Lo haul in the creels,

This solution open Lhe creel afler a x-amounlol time, To (ree
the traped lobsters.,

g‘:;‘ » Lot Lone - Dr atboch (5/3
Ik f Uy 'r.iull‘:-.)

#fe

When the creel has been too long at the botlom, afloating buoy
will go up o the surace and In the same Ume, lock the entrance
to the creel. In order o prevent more traped lobsters.,

This solution permits the fisherman o deattach the creels (rom
each others. This makes It possible to haul In the individual
creel at the time.
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i

An user interaction, Lo sel when the product has Lo be deployed.

L T Wi - L « r R :
'3? oA L T Stnedesot = ?\'—"i Er’l—f — e
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(-2 ]

This conceplis about o ransform rom acompactobject o a A new fishing method which isa magnetic solution to plckup
Large visible object - In order to get atlention. Lthe raps rom the bultom, without having marking buoys,

Pl qebualsy

A
This is a foldable silicone cone, which goes deeper than the Thisconceptisa loating ball which are atlach and inside of
propeller from the boat, Lo avold propeller cut-off. a small container. When it's released it will go 1o the water

surface.
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This conceplissimilar to a parasull. Bul air from the container A CO2 pelrone Is [illing up a balloon which liting the anchor up
will fill up the parasuit and the creel will go o the waler surface. and the creels,

Acompact foldable ring, can be realsed and go Lo Lhe waler
surface, The ring will then ease the process ol retrieve it from
waler.

/[ OUTCOME

@ New ideasand principles was discoverad.

® Opened up for more ldeas which require ases

& New polential discovered, by making an add-on which is altached Lo the line.
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A17 - "WHAT IF?" SENTENCE SKETCHING

DEVELOPMENT PHASE | 15/03/19

We wanted o explore the solution area even more B is time the sketching should be more oeused [nto specilic areas,

There ( AN s has been d wered. This should be done In a way Lo ensure that Lthe team
By doing this, n more, i ples can be combined ir
A B E

sketching round taking Inspimtion in combinatori

We established different *what if scenarios” like the buoy cant enter the surface of the water, the creel have different geometries, ice
just on Wwp of the creel, the creels are Lo a new localion.
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Aballoon is attached in between of Lhe creels, which will then The team writed 11 "whalt i7" senlences o [ind a solution for
go Lo the water surface. dilference situations and problem.

!
t
- f B2
' & B
P
Avoid propeller cul-of: A large buoy which avold the boal pro- Avold propeller cul-of The marking buoy have a longer pole
peller to gel close o the rope, down in Lhe water In order lo avold the propeller to gel close Lo

the rope.
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A mechanical solution to let the sherman notl Lo binda knol Making the creel floaling abit to avoid getling stucked in ob-
Jeols,
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This concept s placed between the creel and the anchor. Each
rope is placed inside of the product. When the product is closed, A compact foldable trap o make the fisherman able Lo store
it's locking them in place. When the product is realsed, the one more creels on the boat,
rope will be dealtached and the Lop part will go Lo the waler

surface,

O llons doep 0 T Evvep ¥

e \ 15/

¢ "—..Jf.-"’. -'?

The net from the creel will be deattached from Lthe creels, Which Avisuel Interaction for the recreation fisherman who not have
permits the lobsters and crabs Lo geloul. sonar messurement on boat, This concepl works as a measuring
lape,
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A concepl which work as a firework battery. When a buoy is cul,

anew buoy is on iUs way and so on,

e
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This a solution where the marking buoy is under the water an
then the boat can sail over iLand haul itin.

%o

Rope which shows how deep the diver is to the lostereels,

A small welght is located under the marking buoy in order o
keep the rope straighl. Which prevent it from loating in the
water.
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=
Amash
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The first step was o fastly create some ldeas that could be dis-
cussed. This first round was *

e

This solution permits the fisherman Lo drag In the creel from
different directions.
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Aringisaltach o the entrances of the creel, and when it has
been down in the waler for Loo long, a balloon will popupand
close the entrance,

19/3

A tube/pill can be placed on the side ofany creel with belt

straps. When it's released aballoon pops out of the tupe/pill
and goes to the water surface.
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42

This solution Is for help the lisherman to find the creels il they
are drag or moved Lo another location.

APPENDIX

This concepl is similar to an air balloon. Sand bags keeps the
creel down al the seabed, When IUs release the bags will emty
the sand and then floal to the surface.

Another oplion for empy a canister with sand,
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Aconceptwhere a large alr balloon can liftup all creels.
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Aoway ol deataching the entangled marking buoy rope [tom the
creels, IUs located on top ol the first and Lhe last creels.

A way ol ease the retrieving the product from water,

Blow wP
i Ke a
SQuere

Al

A balloon which can 1t the ereel up. The diodes makes iL more
visible for the fisherman in the night Gme.

A frame which fits to the single creel. When [Us released L can
lift up the creels Lo waler surface.

| \ ¢

I Popere T—

(Y
Mechanical propellerwhich can il up the creels.
fff,.ﬁ-’:..,__q_ MJ/
."/ e ?
fe.i 7
5 (173
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This is an air balloon. A way of getling principles solutions. An electric propeller spins an moves thealrbubblesup ina

balloon. Which can lift the creel up.

Canfol 1972
Balloon in each end with blinking LED's. A mechanisme for releasing and deattaching the creels from the
entagled rope, by using a larger lforce, Then a new buoy will go
to the waler surface.

// OUTCOME

@ New ideas olfhow a mechanism can be Lr >l in a simple mechanical way.

® New ways ol how to avoid ghost fishing

@ Working with transformation. Golng from s

thing quiet Lo something with velume.
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A18 - VALUE VISION

DEVELOPMENT PHASE| 14/03/19

would gul vith the product and cre

align ups to have a better unders

As showen below and the [ollowing pages the leam crealeda
value vision, o get and understanding of the values that should
be provided roughout the product. This method is a way Lo
give the product a soul or a spitual level which. In other words it
should facilitate all working processes without belng anoying o
have on board.

the proc

ctand its values,

Whalt we did was basleally Lo gather around a table and writing
down on a paper. This paper had one word in its middle, and
from that thought and feeling should be described next Lo,
trough single words.

Then, we ok each of these values and made a mind map with
all the words that each of these values we thought could be re-
lated. Finally, we cluster these words into three themes foreach
value, Then, we tried to find an image that could represent these
values to easy Lhe concept that we wanted Lo LransmiL.

This picture is showing the scenario in which the team are working with the value vision and lryving Lo generate a purpose [or the
product.
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Resistantis one of the maln words which an Important
[actor forthe product. The related words are Adaptable,
sturdy and preventive. This is desceribed with a picture

which can be seen In appendix 19. Sustainable Is a more spiritual value which the team try
to fit In when the selection of materials begins, Describ-
Ing words Is responsibility, reaction and recover. [Lis
all described with one pleture which can be foundin

Appendix 19.
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Trustful is maybe the most important word, Thisvalue

describes the reliability of the product. Without being

truthful in the environment the product is created for,

the product will notsurvive. Related words are familiar, Compact Is also a very Important value. Since the prod-

understandable, sale and approved. uctneeds to survive a harsh environment il needs o be
compact in some way, Related words are stable, reliable,

packable. The related picture can be found in Appendix
14,
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Visual is important because of the need Lo get atlention
when needed. [L also needs Lo be quiet and doesn't Lake
Lo much attention when it is Inactive. Related words
allention, versatile, pertinent
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W Peshinent

Simple Is very Important within the interaction of the
product. It needs to be Intultive and easy to read how

: > used. Related words, trans-
the product is going to be used, Related words, Lrans
parent, instructive and instinctive.
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The first part of value vislon was to find out which values Is important for the company seaus. The result was the [ollowing words,
which is also described in the plctures above: compact, traftfull, visual, sustainable and simple.

/] OUTCOME

that the product should provide,
within interactlion and eastetics.

A better definition of the end goal which should be achie by the product.
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A19 - "METAPHOR, CONCEPT, METAPHOR METHOD"

DEVELOPMENT PHASE | 14/03/19

biain a clear on of the values for thelr Implementation in our conceplt . For i, the team thoughl

the “metaphor con L, metaphor

The team worked into finding a metaphor that could represent the different values and could be used afterwands in our concepls as
avision. Each ofthe members search for the images and then afterwards these were putted in common and discussed selecting the
ones we thought it better with the group understanding of the product values.

This picture is related to resistant and Is a greale methaphor for A seathell is related to truthfulness. It is a life saviour, but that
the words, which is Adaptable, sturdy and preventive. means thatitls also very important that it works properly every
time. Familiar, understandable, safe and approved

Interact with this on/olf switch is preity easy and understand- When Lthe product is deployed it Is Important that everybody
able Either It is on or off This is agreal metaphor Lo show how can see the product. Like a flair in the water. This you can see
easy il should be W interact with our producl. Lmansparent, from a long distance,

Instructive and instinctive
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Since the team [s working with a product that should preventa Thinking ol something compact. Something that Is complelely
specific Lype of marine liller, the Leam also need Lo Lake sustain- filled out inside and afterwards can Lansform into something
ability into consideration. Responsibility, reaction and recover with more volume, A schwelzerknile covers the words very well.

Stable, reliable, packable

/I OUTCOME

# A very clear vision of which values thal should be rec zable In the producl

® Awell defined describlion of the values thal is going to be implimented.

# Allignment.
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A20 - COMBINATORIC SKETCHING

DEVELOPMENT PHASE | 15/03/19

ere using multiple principles from earller ideation. To e

The purpose of this *Forced relation” was o combine the malin For it, each of the group members selected the different ideas/
ideas we already had from the sketching pool into a single con- principles he wanted Lo sketch upon. Than skelching in

cepl. The ldea of it would give us an understanding of how Lthese dilferent ideas and end up with more concepls Lo explore and
couldbe combined in the uture and a better understanding of consider.

the solution area and the Implementation on iton our product.
--=Clustering previous sketches inlo calegories.
--=Namingthe different caltegories.
--=Combining categories with each other for10 min
--=Discuss the outcome,
--=Repeal comblination and discussion 3 Gmes,

The main outcome was 5 concepls Lthat took Inspimtion in 2or
more principles rom previous ideas.
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A more refined sketch: A flexible ring is attach to afloating ball A more refined sketch: Floating balls which Lift the single creel

up.
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A more refined sketch: The user can adjust the deployment time
on the product. When iUs deploy it will open up like an umbrel-
la, which ease the process ol retrieval - because ol it Increased

size.

A slmple metal sheet, which reflect sound back to the ship - this
permits Lhe user to locate the creels on the buttom.

Ary to make a flexible concept where itean go from a compact
ohjectioa larger one and ease the process of retrieving the
product.

Cwanpiact

Alry on go romcompactobject and Increase insize by using a
flexible material.

Amore refined sketch: Of the ball which are attach to the creel
with a carabine,
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£ A more refined skelch: O a flexible
conceplsolution.
Float to the top of the water
Product
A more refined sketch: Ofa .

flexible concepl solution. \—_/
i

Creel

Frame falllng down

in front of opening
Opening

// OUTCOME

& Higherquality concepls wheh is using more principles to solve the problem.

g Abetterdifiniton ofwhich direction the teamwant Lo go.

& Abetter understanding of the collabomation between new buoy and closi
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A21 - MOCKUP BUILDING

DEVELOPMENT PHASE | 18/03/19

m needs o

Bullding mockups is a unigque way for the designer to exploring As shown below and on the next page, the team have created
the ideas that come 1o mind. The team have used this very much multiple mockups which explain different principles. These are
to gelan understanding of the product physical form even not only for understanding but is also a strong communication
though it s represented through a low fidelity mockup. tool, which can be used later on when the team visit fishermen,

This mockup is explaining the principle of one part leaving the When the top part leaves the lower part, it transforms [rom
creel while another part Is closing the creel Lo prevent ghost something flat into something with more volume
fishing.

-
This mockup is a simplified version a popular idea rom earlier After it gets released a long rope Is altached belween the two
skeltehing rounds. U is basically just a ball within a tube which parts and thereby the fishermen can pull in the rope Lo retrieve

gels a release aller a certain amount of time, Lhe creels,
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Impliment robe into metal cylinder Inside the candboard mock- Using your hand, grab around the handle in the leftside of the
upn product

Rolate the handle 180 degand the rope s stuck within the products metal eylinder. This is a way to allach the product In an easy
and understandable way, withoulany risk of doing something wrong.

/[ OUTCOME
@ Understanding of and the product physical form.

® Acommunicalion tool which can be used in inter) ith the end useror companies,

@ Principles and Interaction gel refined.
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A22 - VISIT HVALPSUND NET

RESEARCH PHASE | 22/03/19

thihem inor urproject in i

suld be In afutu llaboration with Hvalpsund nel.

The team did an 8 min presentation with a focus on the core
problem, our solution and what Lthe commercial fisherman

will gain using our solution. For this presentation, the team
included previous mockups to ease the understanding ol its
unctionalities (See A21). The Leam recelved a huge amount

of information on how Lo continue in the same direction. The
presentation creates huge interest and the company could see
uture economic benefits, by having such a solution Implement-
e, In other words, the project gol approved and the Leam could
continue the same path into the development of a high fdelity
maockup.

Key noles:

Ourlinvestigation says that Norwegian fishermen losing approx-
imately 10-30% of thelr traps every year, but Hval psund net has
data that says ILis even more.

New contact (Lasse Kristensen, 2571 6525).

A lragical story aboul a boal with 2400 creels which were
buming and sunken in Norway. Because ol Lthe government, the
owner had Lo pay Lo gel all the traps up again. Firstly he tried
by himsell but without luck, since It was impossible Lo retrieve
with an anchor of existing hauling tools. Tt was a huge operalion
and ltcould have been much easler ifthe Seaus products were
allached.

Maybe B2B or B2C together with Hvalpsund nel.

Asshown In the picture above, Hvalpsund net provides a lotol different solutions. Here is a small selection of the different creels

that they produce. ILis important that these creels are made In different shape and [orms.
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Small locking mechanisms are applied in a very simple and

understandable way. While it is locking il also close the bait

A creel speclal made for snow crabs, The creel Is much larger
enlrance.

than a usual one bul working with the same principles. heavy in
the boltom to make sure iU lands In its right position.

{/ OUTCOME

@ Valuable insight into the difference belween creels.

@ Fulure sconomical considermtions and colaboration with Hvalpsund net.

® A professional creel that the Leam could bring homeand do Lests on.
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A23 - VISIT JAN RON

DEVELOPMENT PHASE | 24/03/19

L valic
: lar met
fishi ethod. The ¢ Is Lo gel new conla ithin the use

can turn into regquirem

We did an 8 minutes presentation with a focus on the pain, core and profit. Throughout the presentation, the team used mockups

w communicate trough. This made iteasier for the user o understand what the team wanted o solve and how. Alterwards, Jan
returned with valuable feedback, mostly how to interact with the product. Interaction surfaces weren't that clear and need a more
clear definition. Afterwards, Jan showed the team whal Kindofequipment he was using. This gave Ideas of what level of simplicity
the product needs 1o alm for.,

Owerall he thinks the idea is great if it can solve the problem fully without taking to much time from the fishermen. However, he
mentioned there could be a problem that a bullon trawler are able o move ILa long way [rom its ordinary (ishing spot. Maybe there
will be a need for having GPS or AIS lechnology when this scenario happens.

The team also gola new contact bo a lsherman (Emst Christensen, 97 96 11 51) who are using creels in Limorden in weslcoast

Denmark.

Jan rens boat and his equipment at the harbor Oddesund in wesleoast Denmark.

// OUTCOME
& Newcontact (Ernst Christensen 97961151).

# Feedback within Interaction,

® Implimentation of technology (GPS orAlS)
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A24 - ACT IT OUT WITH TONNY NEES

DEVELOPMENT PHASE | 1/04/19

main purp:

ar understandir

With the help from a professional fisherman, each memberof
the group experienced every single step in the working process
with ¢
on the boat o the polntof pulling the creeps up from the sea,
emply them and throw them out agaln. Even though the condi-
Lions was perfekt (no wind, warm and no min) the risk of failure
in any situation was still high. As showen below and the foll-
wing pages, the team experienced all steps in the working pro-

els. From Lthe point of taking the creels from the harbor

ces, A deseribing senlence for each pieture have been applled.

ess or fishir
king environment and the full
throughout the

techniqu 5, 06 O ody. This should give a

‘king pro s in steps. Furtherr L should also glve

dng process,

Valuable Insight:

&  Insight within every little step of the working process.

*  Needof multitasking In some situations.

*  Adangerous workplace so you need a clear mind.

. Product cant take too much atiention in the normal work-
Ing process,

-

Everylhing needs to go quickly.

Propellor cutofl is a common problem and was experi-

enced althe same day the team visited Tonny.

& A product which can run trough the hauling tool is a
demand.

. The product cant Lake to much space since the space on

the boatis critical.

A Leam member are pulling rubber bands on the claws of a
Iupster.

A team member are pulting rubber bands on the claws ola

lupster.
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The hauling tool is hauling in the firstcreel and a Knolcan ease- The first creel arrives at theship.
Iy go trough L This means that our attachment

Cutting fish which are used as balt Load the creel with bait

Move the creel Lo another postion. Plave the creel in a logistic way.
= W
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Keepaneyeon the rope around the boal, Lo not gel intangled. Place Lhe creel at the side of the boal.

Trow the creel in the water. Putting on rubber bands on the claws of the lopsters.

/I OUTCOME

® Some situations like entangl ment could be dangerous if the boalis manage by one man,

® Multitaking is a partolthe job.

® Product needs to go bough the hauling ol iTlt should survive In this field.




Compressor Free Version

APPENDIX

A25 - SHADOWING WITH TONNY NEES

DEVELOPMENT PHASE | 1/04/19

From the start of the day, al 9am, the team was curious and observed all the movements that the fisherman did. While doing this
alot of photos and short films was taken so further Investigation and documentation could be added. The team was looking for
cerlain ways of doing things, walking patterns, handling of creels, use ol hauling tool, risk of fallure, critical steps and the need of
speed In ceraln situations. While observing, small interviews was made, simple Lo gel questions answered. This was also o geLlan
understanding of the fisherman's opinion and attitude,

First buoy is trowen oul. First ereel gels Lrowen in the water,
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Hauling in front buoy and attach the rope. First creel amrives.

Emply the creel and pul In new ball. Place the creel in s position.

Product needs Lo fit the way of working.

Product needs Lo be adjusted so it can go through existing hauling systems.

Product can't be placed in the middle of the main line, because of walk pattern on the boat.
Need of minimal attention when itls not deployed Is required.

When deployed, the working process needs Lo go quickly.

Anunderstand of which part In the working process could be optimized.

/[ OUTCOME
@ Minimal attention of secoundary product is a Anyways U gets annoying.

® Cantlake Lo mush space because of the small area that the fisherman have.

@ Mistakes in the eronocal ereel setup on the boal can end up in a eritical situation.
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A26 - INTERVIEW TONNY NEES

DEVELOPMENT PHASE | 1/04/19

s is adally

userof Crec

@ the team wil

The maln goal was Lo get the 3 concepls validated by the fisher-
man, Lo gain an understanding of their pros and cons. This was
also a part of the bulld, measure, learn principle. Furthermore,
Lo getan idea of the mindsel of a fisherman both while he was
working but also while he wasn't. Atleast also to get stupid
questions answered and Lo gel a more clear idea of the context,
business and needs within this area.

What we did?

Aquickly walk through of the teams milestone 1 presentation,
was made Lo shortly explain our focus o the fsherman. Aller-
ward ashort explanation of the 3 concepls was performed. A
shorl discussion upon the concepls provided valuable insights
and information to work further with. After the validation of the
5 concepls a walkthrough of a short questionnalre was made, Lo
gain Lhe last information needed.

/| OUTCOME

eaninlervie
furthe

What we gol? (Result)

Valuable Insights:

Communicate thestart and the end of the main line of creels.
Placement on top ol ereel do not disturb exiting working pro-
[MELH

A price ol 20,000 kr for a full setup does nol work for Tonny
(Too expensive).

Ifhe lose aline of raps, it is nolonly the catch forone day he
loss bul also for the next Lime.

Lost Lraps oceupy a place for new Lraps.

Ifthe fisherman have time he can ry to throw oul an anchor to
retreive his gear.

This have a very low succes rale and Tonny have Uyed IUa few
Limes

& A price of 20,000 kr fora full setup does nolwork for Tonny (Too expensive),

& Lost fraps occ a place for new Lraps.

# Rewieve gear with an anchor have very low succes rate,
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A27 - SKETCHING, CONCEPT EXPLORATION

DEVELOPMENT PHASE | 3/04/19

ound, the main purpose was

ver Lhe last adjust

What we did? (Description)

The main assignment was Lo generale upon the 3 concept
directions, o Improve thelr ability Lo solve the problem, and Lo
find new principles within each direction that could solve the
problem belter.

10 min ideation perdirection.
30 min dicusion.

ents Lo make the 3¢

This concepl s placed on the op of the first and the end creel.
When the isherman pulls in the buoy itwill cut the rope to the
entangled marking buoy,

nerate ideas upon the

noepls s

What we gol? (Result)

Every concepl got new and improved ways of solving the prob-
lem, mostly in a more simple way. Since each of the directions
now have more ways ol solving the the problem, one specific
way needs Lo be chosen,

Buoy 2.0, golarms affected by gravity, as a more simple way of
holding the propeller away [rom the main line

The inbetweener, a new deployment mechanismand a new
design.

The Creel add-on, a more compact design that leads Lo a more
feasible solution.

This conceptis placed on the topof the [irst and the end creel.

When the fisherman pulls in the buoy it will cut the rope to the
entangled marking buoy.
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Awire s connected Lo the deployment mechanisme. When 1Us
pulled the rope Lo the marking buoy will be cutted.

This this same solution as Lhe lastone, bul here we experienced A further developmentlon the wiring In a hard shell.
the problem with the wiring.

This concept is the begining of a mechanical spring solution to
=} =1 =1

deattaching the entangled rope.
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‘@f 1

The first conceplofla cablereel inside of hard case. When haul- Exploration of the hauling tool and w get it through it
Ing in the emergency buoy the rope will be cut to the marking
buoy.
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Aoway of attaching the concepl to the main line In few steps. The
only need is o rolate the end which enclosing the rope.

The principal of a scissor.

The same principal as the one (o the Lelt, bulsplitting vertically.

Detalling of the eailier concepl.

The first conceptofl the buoy with floating arms which should
keep a distance Lo the boaland thereby prevent propeller cul
oll

A concepl which unfolding the problem of increasing and
decrealng water height, which can make the rope loose, This
principal is like the cable reel of avacumcleaner - this should
keep the rope Lighl
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This is a further development on the umprella principal. Which The new buoy - a buoy which goes deeper Lhan the boal propel -

Is a concept which goes from small to large in volume. ler.

3
U
( |

A [lexible and foldable solution for the buoy Lo the product. A Nexible and oldable principal.

]

A buoy which making a lol of nolse i you come Loo close Lo L

A [exible and foldable principal.
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The new buoy - a buoy which goes deeper than the boat propel- An exploration within the cause of the large variation of wave
ler. sizes.

e,

An explomtion ofhow o keep the rope tight o the buttom - To
avold rope entanglement around large objects.

// OUTCOME
# Thedirections god new and improved principles and funktionalities,

® Each direction Is more cl and defined.

& Alignmentin which each concepl direction should work and provide of features.
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A28 - SKETCHING CONCEPT REFINEMENT

DEVELOPMENT PHASE | 5/04/19

Whatwe did? (Description)

Taking the findings from previous sketching round into consideration and use it into a refinement ol the 3 concept directions.
Each of the group members generaled 3 new conceplts, 1 within each direction.
Lastly a 1 hour discussion was made o end up with 3 main concepls agalin.

This task was needed Lo achleve a same level ol qualily within each concepl direction. This would give the team the possibility Lo
choose the right direction using a selection matrix, This should validat the concepl next to critivias that the 3 directions have in

COmMmon.

A refined solution of the release machanisme A refined solution Lo the ease of product attachmenlt.
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Hard Fomn

A refined solution of the umprella to keep a distance Lo the boal. Another refined solution o ease ol atlachment of the product.

A refined solution to ease the product attachment Arefined solution of the rope culling principal.

A refined buoy solution Lo the differance In wave size Early aesthetic exploration,
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A refined sketeh of the product on the creel. An acthetic explo- Early aesthetic exploration.
ralion.

A shape exploration for the product"In-between”. A shape exploration for the product "In- between”.

A shape exploration for the product “In-between” A refined sketeh of the product “in-between” - which are a u-
ther development ol the umprella principal.
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el
| ===
|k
|
AL
b
,I I
A refined sketch of the product *in-between” - which are a fu- A refined sketch of the product "in-between” - which are a fu-
ther developmentof the umprella principal. ther development ol the umprella principal

// OUTCOME

& 1l defined concepl in the same level of quality.

@& Presentation material which can be used ain the concepls,

& [nsight into the Aestetics and form,
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A29 - CONCEPT SELECTION

DEVELOPMENT PHASE |

Several criteria have been establishing in order for the team to take a decision on which concept would solve the problem
in the best way possible. As shown below criteria as Reliabllity, ease of attachment and reusability s Important factors
which need to be fulfilled o some extent. Each concepl fulfils all criteria bul each of them do it better than others.

This selection matrixis the average ol each team members opinion. Each team member did a selection matrix by IUs on, alterwards, all

5 was assembled which ended up in the result shown below.

SELECTION MATRIX In-between -:M.»aw.-_bu:;\{i Add-on erel

Interaction simplicity

Re-usability

Misplacament
Scalability

ﬂﬂaﬁ#m :

100 271 a7 191

I - heleriion matir

// OUTCOME

@ New buoy was the one which gol the higest score.

& The in-betwenener got the higestscore in rellability.

mhbination ol the Lw ecepls might be alsolution Lo achleve a belter result.
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A30 - MOCKUP BUILDING V.2

DETAIL PHASE | 22/04/19

up which ¢
Malin iis i

Visiting the nearest DIY marked (Silvan) the team got all the materials needed Lo build the mockup. The mockup should show how
Lo create buoyancy, a strong outer shell, transformation and a way of releasing itsell from or In other words, splilting [tsell in Uwo., As
shown In the ollowing pletures principles or lunctionalities have been Implemented Lo show and test how iU works. The mockup s
only for lunctionalities and nolaesthetical.

Mockup is made of PVC tube, PE foam, polystyren ball, plastic rodes, robe and a3D printet release mechanisme.

Showing the outer PVC tube which isacting as a protecting Showing the arm and is hinges which implimentet into the tube
shell.
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Showing the foam infill of PE. Showing the rope which Is connected o the release mechanism.

Showing the polesterene ball which Isa part of the buoyancy. Showing the end ol the cable reel. This act as a brake which
provenlall of the rope Lo fall of al once. .

// OUTCOME

@ Permits the team Lo do tests which will bring the team a much better understanding of the produet.

@ A better understanding where buoyancy can be ereated.

® A betler understanding of its physical scale
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A31- RELOADING SYSTEM TEST

DETAIL PHASE | 29/04/19

sable product, there was a nec
allure ri

il s

direction to ake for further implementation.

We used amock-up to recreate the principal mechanism for bwo
proposals. One, using a reload system based on rolling a rope of
10 meters along a tube and the other reload system concept by

using acable reel with 10 meters of rope. (Show pictures here™)

The first test was [ocused on the irst concepl ("The tube reload
system”) inwhich we recreate and Limed five reloads. Alterward,
we did the same with the other concepl ("The cable reel reload
system”).

Observed thal it ok much more time by using the "Tube reload
system” instead of the other concept. This reduces the effectivity
for the user.

The movement Lo be done by using the "Cable reel” makes the
reload more natural, easy and faster for the user Lo perform.
This leads to an easy manipulability by using the * Cable reel”
concepl instead of * The tube”.

Besides "The wbe” concept takes more time Lo reload, it permit-
Led Lo create a more compact product than the other concepl

The"Cable reel” concepl reloads the rope on Lop ol the other
rope, which could lead to taking a risk of enlanglement when
detaching the rope.

Coneept 1

As showen o the left, 5 tests with each type of reloading mockup
Concept 1 “The wbe” Concept 2 "Cable resl” ended with the result as showen. Concepl 1 or mockup 1, is

doble as fast as the other one.

Test 1 85" 114"
Test 2 32 T
Test 3 ) i 57T
Test 4 34" 1

Test 5 33 83
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Concepl 2

As showen In the picture above, this way of loading the concepl Reloading in Lhe way as concepl 1 shows makes the movement
Is eritical because IL creales an anoying movement which makes much more natural and easy. Bul the grib needs Lo be more
the reloading much more difficul L rough so the whole hand is in use, Avoid the fine grip.

// OUTCOME

L1 takes hallthe reloading L cepl 2.

ds Lo be more rough.

® Conceptlisa much morenatural movems
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A32 - ROPE UNFOLD TEST

DETAIL PHASE | 29/04/19

We create the unfolding mock-ups, which were the same used
for the previous reloading system test ("The tube” & *The rope
reel”). These, had the leaded system with 210 m length rope for
hoth concepls.

Recreated the unfolding of the two concepts by pulling rom
one direction and holding from the other part.

Recreated the unfolding of the two concepls in a small scale and
used a waler tank to recreate the unfolding In context as realls-
Lic as possible and with similar characteristics as a real conlexL

Found that "The wbe” system was crealing knots due to the
twist of the rope when unfolding it. This, would ereate risk that
the team wanl o avold on our product as being a safely product.

As showen below on both pictures. The unloading with concept 2 from the reloading test, creates problems which might end up in

knots. This is risky and does not Increase the reliability of the product. See Appendix 31 for more information of concepl 2.

// OUTCOME

® A wird nwist on the mwope when unloadlng with concepl 2.

® Concept 1 was natural without problems.

® Concerning reliability conceptl might be the
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A33 - RETRIEVE FROM WATER TEST

DETAIL PHASE | 29/04/19

ds Lo be performe

d be In the v ~whe L15 e

As showen In the pictures below the testlakes place in Lim- This test does not lake external impacts into consideration.
fjorden next to the bullding "Creale”. This place permits the There is no waves and the ground dosent swing from side Lo
team o do the test at different ranges and thereby find out side This test is done al a distance of 4-8 m.

In which distance it s easy o perform the action and when it
begins Lo gel complex.

// OUTCOME

® 14 distanceol4-8 meters, the retrieval keeps atb an easy level which doesn't create any problems.

& The bigger the area the easier it is o retrieve.

® Arthe distance Tonny (A25) haul n this Lest dosent creae any problem,
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A34 - DETACHEMENT TEST

DETAIL PHASE | 29/04/19

Toinvestigate how the detachmentl is ] e a load is applied in different directions. Furthermore, L
observe if any fallure would from differentangles. This should provide the Leam with an under-

standin

What we did? (Description)

One team member pulls in each direction to simulale the most common scenario. Allerwards
formed Lo simulate eritical scenarios. While one team member we

a pull in different angles

mechanism by simulation the hauling of the product, also applying a pull.
Mo matter the angle of the pulls Lthe release mechanism should work to keep up the reliability.

What we got? (Result)
Pulling in certain angles result in a huge failure, that is not allowing the mechanism to work.

In the mostcommaon scenario, the mechanism works but gets a bithard o release,
The mechanism needs to be oplimized to minimize the risk of fallure.

The leam assumed that the pull, which is shown below, is a normal pull. In this situation, the release mechanism works
without any fallures,

WAS per-

s pulling, another team member was Lrying Lo activate the release

perfectly
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As showen above a angular pull is applied. This creates a critical situation as showen above The metal ring is stuck since itdosent
gets pulled directly out of the slit. Thereby, this solution only works when a normal pull Isapplied.

// OUTCOME

Normal pulls m

Another rel

An angular pull m:

5 the rele

* mechanisi

chanisme v

15 Lo bhe

applied.
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A35 - WEIGHT DISTRIBUTION TEST

DETAIL PHASE | 29/04/19

no matter the wea

urthern

What we did? (Description) What we gol? (Result)

The team made a small mockup made ol a wood stick, foam and Taking the balance point into consideration The dominating
clay. Placing these materials in different ways, hel ped the Leam welght needs Lo be placed undemeath the foam with a certain
to understand what the right proportions, of a productthat distance,

would turn it selfright all the Lime, would be. If the height is placed just underneath the foam (with no dis-

lance inbelween), there might be a risk of fallure, since iL can lay
down vertically In the water.

Having the welght long away from the foam enables the product
Lo work with less welght allached.

i

As showen above the welght s placed away rom the products " Asshowen above we.ighl, is placed near the buoyancy of the
mid. This create stability andensure that the product will only product, this create a unstability and the product can be placed
stay in it rigth way in the water. in a wrong way in the water.

// OUTCOME

* Welght needs Lo be placed away (rom the part which create buc

L Weighl needs Lo be placed from a certaln distance of the product mid.

® The welghtcant be placed in the middle of the product.
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A36 - ROPE UNFOLD TEST UNDER WATER

DETAIL PHASE | 30/04/19

As an uplfollowing test on the previous unfolding test, this on should show the same deficulties bul underwater. The

team wanled Lo create the situation in more realistic cireumsiances. Previous unfuld test can be found in AZ2.

As showen below, concept 1, the rope makes twist when it gets As showen below, concepl 2, unfolding with a cable reel is much
unfolded. This can in some situations create Knots and thereby more sale and do to the risk of failure.
decrease Lhe reliability of the product.

Concepl1 Concept2

L Coneept 2 is the most reliable solution.
L Concept 1 generales a twiston s mpe on Lthe way Lowards Lhe waler surface.

L Coneept 2 generales a high rotational speed on itsway up.
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A37 - ARM UNFOLDING TEST

DETAIL PHASE | 30/04/19

ulling
It from

avold Fallur

The team created a small scaled mockup of the arm principle to
simulate the scenario. The team tried to do everything Lo make
the mockup end up in a position that's not the stationary posi-
tion. This was done by simulating waves using hands, throwing
it in a weird way In the water, turn it upside down. But the prod-
uctturned it sell into the right position all the times,

The maln principle works,
The start angle can prevent the principle to work.
The start angle needs Lo be perpendicular lo the waler surface,

the model

utions be applied o

As showen in the picture below one of the arms gels stuck
because of the starting angle when it is in the water. This angle
force the arm to go the wirong direction which mean It gets stock
. Thereby the team applied a small dise as showen In the plcture
Lo the lefl

Simulating, the product coming out from at tube under water can result In a wrong position on top of the water.

// OUTCOME

* Applying a disc in the bottom of the product helps It u

fold its arm correctly all the times.

® Siading angle under water needs Lo be taken into consideraction,

®  Arms gets very unstable.
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A38 - VISIBILITY TEST

DETAIL PHASE | 30/04/19

With thi

With it 1 : \ i Istance, whic dre 1 Ang distan
Lhat fisherr d h when Lrying to find o i Sl s And ¢ ¢ other hand, w

to validate the perform ['the reflection elfect

We build a prototype of the visible part of our product with the arms after been deployed. Afler that, we allached a rope o Lthe model
and brought it to the ford, in which we throw it into the water. Then, we Lested ils visibility from different distances and helghls
(Bird perspective and human perspective). The distances where: 85m, 120m, 220m, and 400m. We took different pictures and noted
dilferent insights we gol from the Lest Lo use them alterward to improve Lhe visibility of our product.

What we got? (Result)
We [ound that by using a surface popping up from the water surface facilitated much more the search of the product. Also using

avisible coloralso helped to differentiate from other objects at the horizon and water. The different tests gave us Lhe idea ol how
couldour product help the fishermen o be found using the eyesighl We made the following table o show our findings:

Distance Insights

85m Easy to spot and differentiate it from other objects. Reflections can be
seen if being positioned with the sun in the back of the user.

120m Easy to spot but barely difficult to differentiate from other objects at the
horizon. Reflections are difficult to be perceived from this distance.

220m Difficult to spot and differentiate from other objects at the horizon.
Reflections can’t be perceived from this distance.

400m In a distance of 400 meters, it becomes impossible to spot the object. The
reflective part of the product became identical with the reflections from the
water. Since the orange sphere was at the same level as the water it also
became invisible to the eye.

After the test, we have found that the prototype works from a distance up to 150 meters, bul, after this distance, the visibility olits
maore inefflicient. Apart (rom thal, it has been seen thal reflections worked only when the user IU's walching from a point of view In
which the sun it's in back ol him. Moreover, iU has been found that refllections from Lhe water made barely impossible Lo be differen-
tiated from the ones implemented in the prototy pe.



- Compressor Free Version

G APPENDIX

85m 120m

// OUTCOME

ealher conditions.
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A39 - BUOYANCY TEST

DETAIL PHASE | 01/05/19

al ol this
maintain the directic

ployed (rom the |

We took the protolype of our product and attached it Lo welght Lo simulate Lthe welght of the creels and the anchor underwater as in
areal context, Then, we place iU underwater in a place where there were waler streams and observed how the protolype was reacting
Lo it

The group observed that the protolype was standing upwards to the bolttom as wanted for our product and, moreover, the reaction

to the water stream wasn 't affecting to its movement atall.

Weight atlached Lo ensure that the concepls stays alits position.

/[ OUTCOME

® Cnough buoyancy o ensure is direction upwards.

® Sireams might have a high impact

® The need of maki ng the product waterprofis high.
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A40 - DETACHMENT UNDER WATER TEST

DETAIL PHASE | 1/05/19

The group created similar fishing with creels configurmtion by using a real creel attached to the release mechanism on the one hand
and on the other hand, at the other side of the release mechanism, an anchor attached with welght to simulate areal entanglement
Furthermore, in the middle of the mechanism and as a part of it, there was attached a rope which would be the same line from where
fishermen would pull from Lo retrieve their lost creels,

This test was done underwater with real tides to recreate the contextas similar as possible as real contextl. The Lest was recorded in
order o be able to observe underwater and extract indings from it

// OUTCOME

® Deanachment becomes easy no matter the angle of pulling.

® vorks perfectly in both conditions.

® The rope can gelstock as showed with the orange rfing al pleiu
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A41- INTERA

DETAIL PHASE | 2/05/19

Whatwe did? (Description)

We want to facilitale the intermction in every work task that the
product includes, by simulating the work tasks and thereby
figure out where Itwould make sense o Implement.

Simulating the context ol hauling in was done with a overturn
table Lo create Lhe edge of Lhe boal. Thereby [Lwas possible to
haul in the product up against the side of the simulated boal.
This situation should foree the Lests person Lo grab in the prod-
uck.

APPENDIX

TION TEST 1 HAULING IN

1itin, how
Aacilitate t Interac

7h the hauling

Interacting with the product while hauling in gavea lotof
knowledge and some crucial insights.

The product gets retrieved o the boat in a upside down way,
since Lthe attachment of the rope is in the bollom of the product
and that it whal comes up frst.

The user wanl o grab in the middle of the product, since Lhat s
where Lthe balance of the product is.

The arms can gel annoying when interact with the product.
Hauling in the product from the side ol a boal, needs ahandle
in the top of the product

Toavold entanglement with rope, the outer shape needs Lo be
withoul polnty ends.

The outer shape needs to facilitate a stable position so it doesn't
move aroundwhile the ship swing from side o side.

Placing of grabbing handles Lo facilitate work situations.

The deattacheing part needs o be close to the product.

Handle at the top ol the product

// OUTCOME

Handle in the center ol the product o keep the balance.

® Handlein top and center of the product needs Lo be Implimentet.

® Arms gets annoying when intecacting with the product

® andle in the bottomofthe product might also be a need.

91
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A42 - INTERACTION TEST 2 BINDING KNOTS

DETAIL PHASE | 02/05/19

Placing the product in different ways as If the fisherman would
doit, when attaching the product to the line of creels. Between
legs, on the floor or up against the shipstwall These different
ways of handling the product while attaching and detaching,
was explored by simulating the scenario on our sell.

The simulation ol binding knots or attaching the product to the
line gave some Insights that the product needs Lo facilitate:

// OUTCOME

Lo be done in
. This is o elimi-

iions
o Lhe line«

Placing the product perpendicular to the floor makes most
sense and Is absolutely the easiest way of handling the process.
The surface that the product are golng to stand on while gelling
altached, needs to facilitate a stable and strong platform that
makes sure that the product doesn't UL

Even on a non-rocking surface, a stabllising hand is needed,
which means the other hand has to do the joh,

® Placing the product perpendicular to the floor creates the best facilities of this proces.

& Binding knols or doing the attachmentcould be done by one had with the use ofcarabiner clip.

® plac ing between legs is the abselutly worst way ofdolng Lthis proces,
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A43 - VISIT KIM JOHANSEN TO VALIDATE CONCEPT

DETAIL PHASE | 03/05/19

enmark for this perpose. Bringing t
standi [ the product.

The team presented in 8 minuts. In this presentation, the Kim unfolded every single aspect concerning the product in
projectand the solution got explained trough sketches and order to improve our solution. As showen underneath Kim
mockups. These tool made iU pretty clear for Kim what it all was explains about the hauling and its properties. No matler the
aboul thikness of the rope, the hauling can handle it But if it gels wo

small it can get stock

Kimwas worried about the arm on the product since they cre- Kim just boughta huge amount ol new creels, half a milion of
ated a unstable construetion with too many joints. These joints new equipment. He could defenently use a product which could
whold get detroyed in ashort time. secure his creels and give him another chance Lo retreive his

gear Il he should experience a propellor cut-ofl or entangle-
ment



Compressor Free Version

APPENDIX

Troughout the presentation the leam used mockups Lo explain As asize comparison, The seaus product nextto 4 plastic fender.
their ideas.

// OUTCOME
® Theuseofarms might notbe the right solution because ol the enviromental conditions.

® Thedistance thal the arms provide is notenough since the proppelor of the boat is nin diameter,

® The product can easely be bigger iIC1L gels compared toother products in the boat.
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A44 - VISIT TONNY NEES TO VALIDATE CONCEPT

DETAILPHASE | 03/05/19

The Lleam ne
I

Lion.

As In the interview with Kim, the eam brought mockups as a
communication tool as shown In the pictures below. This also
enables Tonny o explain his ideas with the use olour mockup.
Here we gol valuable insight like the fishermen might need the
possibility Lo choose where he wants Lo Instal the product.

{/ OUTCOME

th 2. First the team visited Kim Johanse

edbac the Itlon and |

Maybea placementol the product In the middle of the line of
creels could be a possibility for the fishermen. This would give
the lishermen Lo chance o customize.

Overall the product Is a very good solullon o the well knowen
problem of losing creels and Tonny belive that itwould work
But it might need a acthtical touch to create attention within
the fishing industry.

® [(ihe fishermen them self could have the posebility to place the product it would create even more value,

® Anacthetic louleh would definently increase the product value

® The arms might be too viulnerable.
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A45 - INTERACTION TEST 3 (GOES THROUGH HAULING TOOL)

DETAIL PHASE | 03/05/19

in the he VELYy i}l_jl'-i“'jh]l'_'.

Simulating this oulon a fishing boal was the best way ol tesling
this seenario. Therefore the team brought several mockups oul
in the real context to test iLoul, Using Lhe hauling tool in a sim-
ulation was easy and rellable. Allaching the first concept Lo the
line and start the hauling Lool was the first step. This was done
several times to get and understanding of how ILreacts. Same
procedure for the next concepl.

/I OUTCOME

The release mechanism needs Lo be (lexible and small Lo get
through the hauling tool.

To prevent unhandy sibuations the deatlachement ool might
need Lo be atlached in a certain distance from the product. This
would make Lthe process easier since the user don't need Lo use
both hands to go through the hauling tool.

Concept 2 was better since ltcould be controlled with one hand
in aeasy way, because ol its flexible parts.

® The product can go through the hauling tool without a problem,

® Themovement becomes a bit akward,

® The product is just going W be handled like another creel.
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A46 -INTERACTION TEST 4 HAULING IN 2

DETAIL PHASE | 03/05/19

In addition to Lthe eardier Haullng in test (A41), this one s made in realistic cireamstances, This test is done Lo ensure
that notl

Undemeath and in the upfollowing page, Is the hauling in showed In steps, This is done to figure out if the handle is placed in the
rightspots.




Compressor Free Version

APPENDIX

// OUTCOME

& landling the rope with one hand and the product with another is the proberway.

® \Whenthe product is ve, 1L creates a akwa ads Lo go trough the hauling tool.

® The handles are places carrectly and facilitate every inleraclion.
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A47 - AESTHETIC DEFINITION

DETAIL PHASE | 09/05/19
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As showen In the pictures below, The team had a product architecture in the beginning. To make this more appealing the product

needs another layer. Also Lo provide the needed values,

/| OUTCOME

# Theteam wanted asmooth ouler surface o facilitate cleaning and aviod entanglement.

# Handles should be integrated inlo the surface of the product toavold entanglement.

& Handles should be showen with another color to fastly spol whers Lo grip.
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A48 - AESTHETIC DEFINITION PICTURES

DETAIL PHASE | 09/05/19

The team needed reference pictures Lo allign in which direction o go. Underneath [s all the pictures listed.
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// OUTCOME

# Gaveldeason have to integrate handles into the surface of the product.

# A better undersianding ofwhich Aesteh Lical direction the product should go.

& Abetterallignmentolwhich direction the product should go.
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A49 - FINAL SKETCHING

DETAIL PHASE | 09/05/19

Final sketching pron ides a clear prcture ol what the end resull should be.
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// OUTCOME

® A much more defined visualisation of the product.

® [niegrtion of handles,

® A better undersianding of the product proportions,
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A50 - SOLID WORKS

DETAIL PHASE | 17/05/19

Solidworks has been used as a visualisation tool as mush a It has been used for the final modelling of the product from

been used to generate funktionalitie vay for estl

// OUTCOME

® The last visualisation,

® Final proportions.

® Enable 1o 3D print for the high Adility mockup,
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A51 - BUOYANCY AND WEIGHT CALCULATION

General
. . kg
Density of HDPE D1:=950 —=—
mJ
| . . kg
Density of divinycell D2:=100 ——
"
Force of gravity g:=9.8 ":
2
¢ . kg
Density of saltwater D:=1030 —=
mJ
Top part Buoyancy
HDPE V1:=1524048 mm® W.1:=V1.D1=1448kg Fbl1:=V1.D.g=15384 N

Divinycell ~ V2:=4836002 man’ W.2:=V2.D2=0484kg F.b2:=V2.D.g=48815 N

Weight1:=W.14+W.2=1.931 kg

Buoyancy:=F.b1 +F.b2=64.198 N

Lower part Buoyancy

HDPE V1:=611564 mim®  W.3:=V1.D1=0581 kg F.b3:=V1.D-g=6.173 N

Divinycell  V2:=1479551 mm’ W.4:=V2.D2=0.148kg F.b4:=V2.D-g=14.935 N

Weight2:=(W.3+W.4)-2=1.458 kg

Buoyancy:=(F.b3+ F.b4)-2=42.215 N
Weight calculation

Batteries and hardware is estimated to 1 kg. Cable reel, release mechanisme and metal
inserts is estimated to 2.6 kg

Weightl +Weight2 +2.6 kg +1 kg=6.989 kg
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MANUFACTURING COST

Injection Molding == Reporis
] Part Information

Rapid tosling?: Yes '® No

Quantity: 12000 ]

Material: Acrylonitrile Butadiene Styrene (ABS), Molded ,; Browse... |
Envelope X-Y-Z (mm). 600 x| 300 1x[300

Mazx. wall thickness (mm): |5

Projected area (mm=} 180000.000 |or | 100 % of envelope

Projected holes?: " Yes * No
Volume {cm®) -9"02[] l[)l 15?0 '% of envelope
Tolerance {(mm): Luw.precssion [_=: G.'S.}' T

Surface roughness (um): | High-gloss polish (Ra <= 0.2) v

Complexity: .anjpllgx_ ¥ | Show advanced complexity oplions
@ ® Process Parameters

i Cost

| Update Estimate |

ﬁalerial: 574 386 (837.193 per par)
Production: 37,610 ($3.805 per part)
Tooling: 5140,010 (570.005 per part)
Total: §222,007 {$111.003 per part)
Feedback/Report a bug

Additional Processes v
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PRODUCT PRICE ESTIMATION

Traps DKK Time |years)
Blue is changable factors
Availability 800 764000
Green is results
Trap price 1 955
Trap durability 1 3
Min. loss each year 80 76400
Max. loss each year 240 229200
Our product can cover 40 38200
Product price 9550
Safe factor 1,2
Price for fisherman 20 191000
Min. Money saved (3 years) 38200 12733,33333 Per year
Max. Money saved (3 years) 496600 165533,3333 Per year
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BUSINESS

Total production (Phase 1)

800 | Creel capacity
80| Creels per setup
100 |Vessels
80000 | Total amout of creels
1000 | Setupsflines
2|Recommended products per setup
2000 |Units

Customer price:
9.550,00| Unit sell price
3.183,33 |Customer price per year
2652777778 | Subscribtion price per unit

Unit cost:

2000 |Units
Cost (Shell) 750,00 | DKK
Cost (Electrical) 1.458,00| DKK
Dyneema 1.360,00 |DKK
Total unit cost 3.568,00 [ DKK
Unit profit 5.982,00 DKK
Invest:
Injection molding 1.475.570,00 | DKK
Electrical components 2.916.000,00 | DKK
Dyneema 2.720.000,00| DKK
Total investment 4.391.570,00 | DKK
Revenue (2000 units) 19.100.000,00 DKK
Profit (2000 units) 11.964.000,00 DKK
Break even 734 units
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A53 - BATTERY CONSUMPTION

MAIN SYSTEM

Unit name Power supply Consumption Note
MCU STMBL 3.6v 0.33mA Have a slgep modeandatimer
implimentet.
Hydrophone OBy 0.3mA -
Altimeter M55806 3.6v 14mA Have a sleep mode (014 pA)
Battery Output Capacity and quantity Connection
Lithium ion cell (GTL 18650) 37 5000mahx 4 Serie
Enoght output Lifetime (hours) External factors
Calculation Yes 6.896 (287days) 07
SOLENOID SYSTEM
Unit name Power supply Consumption Note
Disc sclencid 12v 057A (570mA) -
Battery Qutput v Capacity and quantity Connection
Lithium ion cell (GTL 18650) 37vx 4 (14.8v) 5000mah Perallel
Enoght output Lifetime (hours) External factors
Calculation Yes 6.1 0.7

The specilic lithium-lon cell that should be implemented
provides 3.7v and have a capacily ol 5000 mAh. Placing thisin
a series connection of 4 cells provides the system with 3.7v and
a capacity of 20.000 mAh. These cells are rechargeable. An ex-
ternal factor of 0.7 has been applied Lo take external conditions
into considermtion.

ITthe lithium-ion cells are placed In a parallel connection, the
battery pack will thereby provide 14.8v which Is enough output
to run the solenoid. It also has a capacity of 5000 mAh, which
mean that the solenoid can run in 6 hours continuously. An ex-
temal factor of 0.7 has been applied o take external conditions
Into consideration.
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<Divinycell H

The high performance sandwich core

Drwinycell H provides excellert mechanical properties to low weight.
The unigue PN chemical structure, vields impressve mechanicsl
performance to a low weight Dnvinycell H has been widely used and
has a proven track record in virtually every application ares where
sandwich compostes are employed including the manne (leisure
military and commercial), land transportation, wind energy, ol
engineennginfrastructure and general industnial markets

Mechanical properties Divinycell*H

Drvinyeell H 15 1deal for applications subject to fatigue, slammang o
impact lnads. Other key features of Divinycell H include consistent
hgh qualty excellert adhesion/peel strength, excellert chemical
resistance, low water absorption and good thermal'scousbc
msulgtion. Divinyeell H 15 compatible with virtually all commonly
usedresin and manufactunng systems

Property Test Procedure U H100 H130 H160 Hz00
i Maominal 0.6 04 1.4 240 3a 34 5.4 2
Comprassive Strangth ASTH D 1621 MPa - -
Bt mimum L1 ] 0¥ ik i 1485 248 4.5 61
. Hominal ad fa an 135 200 o 400
Compraseive Modulus' | ASTMD1E21-B-73 | MPa — -
I nLm 45 i) 80 k=] 18 285 350
B . B j Maminal 14 14 25 35 54 71 9.2
Tansile Strangth ASTM D 1623 WP = =
Bt mirm 11 15 2 20 4.0 Li R
) ) N . Mominal 55 75 a5 130 208 250 320
Tansiie kodulus ASTM D 1823 WPa 7 : =
el nimum 45 57 a5 105 180 210 260
Maminal 058 0.8 115 1.8 2l 28 35 4.5
Shaa Strangth ASTM C 273 MPa o
I nimLIm 0.48 083 0.4as5 14 14 2.2 38
- = m Maminal 15 20 a 35 50 &0 ar
Shear Modulus ASTMC2TE KPa =
Bl nimum 2 18 23 2 40 a0 81
Shaar Stram ASTM T 273 Y Mominal 12 20 30 40 40 44 45
Dansity 150 845 kaim Momimnal 48 a0 80 1040 130 160 200 250

Al vahues measurad at »23°0
1 Proparties measurad parpendicular to the plane

flomina vave L an avaraga vaus of a machanical property at a nominal dansity

M valkie s a minmom guarantaad machanca propaty a matanal hat indepandanty of density

virtpoed M g tyoe aoorored by

o M

N EL

Technical Data

Product Characteristics

Low water absorphion
Supenor damage tolerance
Fast and easy to process
Good chemical resistance
Excellent fatigue properties
Low resin uptake

Wide range of properties

Provides excellert mechanical
properties to a low weight

Ciab

dlkadhgno up.oom

142]
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A55 - STM8L

‘ ' life.ougrmented

STM8L151x6/8 STM8L152x6/8

8-bit ultra-low-power MCU, up to 64 KB Flash, 2 KB data EEPROM,
RTC, LCD, timers, USARTSs, 12C, SPIs, ADC, DAC, comparators

Features

February 2017

Operating conditions

— Operating power supply: 165t0 36V
(without BOR ), 1.8 to 3.6 V (with BOR)

— Temp. range:-40to 85, 105 or 125 °C

Low-power features

— 5 low-power modes: Wait, Low-power run
(5.9 WA), Low-power wait (3 JA), Active-
halt with full RTC (1.4 pA), Halt (400 nA)

— Consumption: 200 pAMHZ+330 pA

— Fastwake up from Halt mode (4.7 ps)

— Ultra low leakage per I/0: 50 nA

Advanced STMB core

— Harvard architecture and 3-stage pipeline

- Max freq 16 MHz, 16 CISC MIPS peak

— Upto 40 external interrupt sources

Reset and supply management

— Low-power, ultra safe BOR reset with five
programmable thresholds

— Ultra-low-power POR/FPDR

— Programmable voltage detector (PVD)

Clock management

— 32 kHz and 1-16 MHZz crystal oscillators

— Internal 16 MHz factory-triimmed RC and
38 kHz low consumption RC

— Clock security system

Low-power RTC

— BCD calendarwith alarm interrupt,

— Digital calibration with +~ 0.5ppm accuracy
— Advanced anti-tamper detection

LCD: 8x40 or 4x44 w/ step-up converter

DMA,

— 4 ch. for ADC, DACs, SPIs, I°C, USARTS,
Timers, 1 ch. for memory-to-memory

2 12-bit DAC (dual mode ) with output buffer

12-bit ADC up to 1 Msps/28 channels
— Temp. sensor and internal ref. voltage

Datasheet - production data

W =

UFQFPM4B WLOSP3D
TXrmm 1.813%3.328 mm

LOFPBD (1414 mm)
LOFPB4 {10x10mm)
LOFP4E (7x7mm)

Memaries

— Up to 64 KB of Flash memory with up to
2B of data EEPROM with ECC and RWW

— Flexible write/read protection modes
- Upto4 KB ofRAM

2 ultra-low-power comparators

— 1 with fixed threshold and 1 rail to rall
— Wake up capability

Timers

— Three 16-bit timers with 2 channels (IC,
OC, PWM), quadrature encoder

- One 16-bit advanced control timer with 3
channels, supporting motor control

— One 8-bit timer with 7-bit prescaler

— One window, one independent watchdog

— Beepertimerwith 1, 2 or4 kHz frequencies
Communication interfaces

— Two synchronous serial interface (SPI)

- Fast I°C 400 kHz SMBus and PMBus

— Three USARTs (IS0 7816 interface + IrDA)

Upto 67 I/Os, all mappable on interrupt vectors

Up to 16 capacitive sensing channels
supporting touchkey, proximity, linear touch
and rotary touch sensors

Fast on-chip programming and non-intrusive
debugging with S\WIM, Bootloader using
USART
S6-bit unigue 1D

Table 1. Device summary

Reference Part number

STMBL151x6/8

STMBL151R6, STMAEL151CH, STMEL151ME,
STMEL1531RE

STMBL152x6/8

STMBL152R4, STMEL152Ca8, STMBL1328,
STMEL152W8, STMBL152RE

DoclD17943 Rev 10

17146

Thes is informat:on on a product n full producton.

Wi st com
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A56 - HYDROPHONE
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A57 - ALTEMETER/PRESURE SENSOR

T

connectivity

MS5806-02BA

Miniature Altimeter Module

SPECIFICATIONS

High resolution module, 20cm

Fast conversion down to 1 ms

Low power, 1 pA (standby < 0.15 pA)

Integrated digital pressure sensor (24 bit AT ADC)
Supply voltage 1.8 10 3.6 V

Operating range: 300 to 1100 mbar, 40 to +85 °C
Extended Pressure Range: 10 to 2000mbar

I°C or SPI interface (Mode 0, 3)

No external components {Internal oscillator)
Excellent long term stability

Hermetically sealable for outdoor devices

L I B L

The MSBHB06-02BA is a new generation of high resolution
altimeter sensors from MEAS Switzerland with SPl and 12C bus
interface. It is optimized for altimeters and variometers with an
altitude resolution of 20em. The sensor module includes a high
linearity pressure sensor and an ultra low power 24 bit Az ADC
with internal factory calibrated coefficients. It provides a precise
digital 24 Bit pressure and temperature value and different
operation modes that allow the user to optimize for conversion
speed and current consumption. A high resolution temperature
output allows the implementation of an altimeter/thermometer
function without any additional sensor. The MSE806-02BA can be
interfaced to vittually any microcontroller. The communication
protocol is simple, without the need of programming intermal
registers in the device. The gel protection and antimagnetic
stainless steel cap allows the use in 100m water resistant
altimeter/compass walches. This new sensor module generation
is based an leading MEMS technology and latest benefits from
MEAS Switzerland proven experience and know-how in high
volume manufacturing of altimeter modules, which has been
widely used for over a decade. The sensing principle employed
leads to very low hysteresis and high stability of both pressure and
temperature signal.

SENS0OR SOLUTIONS (/WMS5806-02BA 062017 Page 1
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A58 - THE DANISH LABOR INSPECTION

i L U

Teet ved krop» Underarmsafstand 3/4 armsafstand
ca. 30 cm ca. 45 cm

50 kg

30 kg

15 kg
11 kg
T kg
d kg




