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JACQUES
Your underwater camera companion.
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300 million pictures are uploaded everyday on Facebook alone. We live in a 
society where photography, filming and self-documentation are a natural part 
of our lives. But how does it inflict on our experiences when we always are 
considering camera angles, filters and compositions? We might very well ruin 
the experiences we so badly want to save.

Scuba diving is a special experience. We enter a world with another space 
of movement, surroundings and animal life. An experience that can only be 
experienced for a limited time. An adventure one want to remember, save and 
share. But what implications does it have on ones experience if one also have to 
focus on documenting it? 

JACQUES is a product that enables the diver´s to document their dive as a 
memory to re-experience later and share with others while still leaving them 
fully immersed in their diving experience. With relatively simple technology such 
as sonar and video object recognition Jacques can film the diver´s underwater 
adventure and adept to their behaviour without the diver even noticing it. And by 
being focused on the actual dive one also becomes a better and safer diver.
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“Faces fade and people we once knew, some of them, are gone forever. Children 
grow up and go away. The house is torn down. Pets die and disappear. The 
time to take the picture is when you see it. The historic value of things, fixed 
in the form of a picture is beyond price.”

- Elbert Hubbard (1856 - 1915)

INTRODUCTION
The world below
Saving memories

#Spontanity
Focus on the experience/moment

Overview
What is next?

Design opportunity
Project direction
Main challenges

Methods
Time schedule
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Looking at the ocean from above one 
get the feeling of a flat, solid materia. It 
is one. 
But if one equipped them self with some 
tubes of compressed air, regulators and fins. 
Take a course on how to use the equipment 
and dive beneath the surface a whole new 
world appears. A world with another space 
of movement, impressions and life. An 
experience that can only be experienced 
for a limited time. A adventure one want 
to remember, save and share. But what 
implications does it have on your experience 
if one have to also focus on documenting 
it? In this project I wanted to explore how a 
product could be designed to document one´s 
underwater adventure while still leave the 
diver´s fully immersed in their experience.

The world below.
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How have cameras and 
people´s behavior with them 

changed over the years?
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Special occasions.
Photography has been a part of our lives for 
a long time. Ever since cameras and video 
recorders have become a product for the 
consumer we have been documenting. Early 
technology, form factors, price/cost, film, etc. 
made the documentation mostly focused on 
family celebrations and important events in our 
lives to preserve memories and capture feelings. 

Saving memories.
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Change in behavior.
The user experience has changes over the last 
decade when digital cameras and especially 
camera phones entered the consumer market. 
We document in a more spontaneous way. 
Everything from a cup of coffee to a great 
concert. Sometimes creating the experience and 
sharing it through social media in order to keep/
create relationships with people as well as saving 
the memory. But the behavior of capture every 
moment can also detach us from the actual real 
life experience.

The behavior of not being part of the moment is 
nicely illustrated in the short film “I forgot my 
phone“.

I forgot my  phone by Charlene deGuzman & 
Miles Crawford (http://www.youtube.com/
watch?v=OINa46HeWg8)

#Spontanity
The behavior of capturing every 
moment can detach us from the 
actual real life experience.



16 17

Point of view cameras.
The introduction of action sports and outdoors 
cameras (even though they are used in all kind 
of contexts now) have created products that are 
more integrated on the users. By integrating 
the product on the user  they can concentrate 
and immerse in their current activity while still 
documenting it. This footage is usually taken 
from a POV (point-of-view), from the user or 
their equipment.
This way of documenting has also stepped in to 
the more everyday life scenarios like the Narra-
tive Life blogging camera (former Memeto). 

Focus on the experience/moment.
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Camera PhonesEarly consumer cameras

Overview. 
With these simplified reflections on the way 
we document ourself today and how we we 
did it yesterday, what can we see coming in the 
future? What is the next step?

?
Point of view cameras What is Next?
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What is next? Or what could be one way to go?

Context is king! 
Even though POV-cameras like GoPro have 
reduced the amount of interaction when 
filming it still puts a cognitive load and 
responsibility on the user with the knowledge 
that wherever they look (or do not look) is 
what gets recorded. And the user is never in 
the actual footage which can be quite boring. 
What fun is a picture/video of a sea turtle, 
the Great wall of China or your friend´s 
birthday party if you cant be in the picture? 
I want to allow my concept to allow the user 
to be part of his/hers of documentation while 
still be aware of the context, surroundings 
and the experience. Every time we use 

camera (phones), we experience something. 
The experience, however, does not exist in a 
vacuum, but rather in a dynamic relationship 
with other people, places and objects. What we 
experience and how camera (phones) are used 
is also determined by place and space (User 
experience of camera phones in social contexts, 
Hanna Stelmaszewska).

Holding the camera on a stick to get into the picture.
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Design Opportunity.

Diving is a special experience. You enter a new 
world where you move and experience the 
space in three axis. The underwater experience 
is full of new discoveries and impressions 
but you can only stay for a limited time. This 
are precious minutes where you want to fully 
immerse and soak in the adventure. But you 
also want to document your adventure, re-live 
memories and share it with others.

What if the user can become free from 
technology disturbance/interaction and not 
focus on how to get everything in picture but 
solely enjoy their dive?

What if there was a product that could  
record a diver´s adventures while still 
leave them fully immersed in their 
personal experience?  A documentation 
where the diver can re-experience their 
dive from an different perspective? 

REC

Becoming the actor of your 
adventure instead of standing 
behind the camera!
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DRONES. 
EVERYWHERE. AND
RAPIDLY EVOLVING.
http://www.frogdesign.com/techtrends2014/

Project direction.

Early on this project, the idea of having 
something automatized doing the filming 
for you came up. It was an direction 
that I knew would take a lot of time 
to explore so I felt I needed to take an 
decision early on in the project in order 
to create a well designed and believable 
proposal.
After the CES´14 “drone festival“ it is not hard 
to imagine these machines doing all sort of 
assignments for us. This is an interesting area 
for an industrial designer. How will they be 
interacted with? How will the public react to 
drones in their everyday life? Drones are still to 
an large extent perceived as something military 
and mysterious. I felt it would be interesting 
and fun to explore how a “drone angle” could 
be applied to my project and designed for a 
consumer market.
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Main challenges in this project.

Creating an unobstrusive product.
Documenting our experiences today can often 
put the user in a position where more focus is 
on documenting than actually experience the 
moment when it is happening. How can this be 
avoided? One obvious way to explore is making 
the documenting more automated. A product 
that has enough intelligence to record the user 
without demanding supervision from the user. 
This might take away some possibilities for 
the user to fully control the footage, but I also 
see that as a different market. First of all this is 
an product for the consumer market. Diving 
schools, recreational diving, etc. and not for 
an professional market. And if the user see 
the documentation as part of the experience, 
this is just not the product for that market 
segment. A big challenge is finding the right 
balance for the user between being able to 
adjust the products performance without being 
complicated/confusing and draw the users focus 
from the experience to the product. The product 
experience lies within the “non-experience“.

Interaction under water.
Handling products under water is not the 
easiest thing. Depending on the users diving 
experience a lot of energy have to be focused on 
just keeping the correct buoyancy. The physical 
sensibility is lowered and waterproof products 
demands a special treatment that is not always 
optimal for interaction. How can the interaction 
be simple, easy, fun and as unobstrusive 
as possible? For divers the main way of 
communication is by gestures and sign language. 
Is this something that could be integrated in the 
product? Or is there an peripheral device? What 
is the interaction touch points and is there only 
a one-way communication or can the product 
communicate to the user?

The product semantics and expression.
We are in the age where a lot of technology 
is developed at an exponential rate (Moore´s 
law) and the role of design has an important 
role of making it understandable and usable for 

the users. In this project I see a product that 
will include some fairly advanced technology.  
How can that be designed in a more human 
way? If we where to have a device floating 
around us and filming us, how should it be 
perceived? Should it fit into the context and 
which context is that? The ocean with is animals 
och enviroments or the diving equipment 
context? Should it still look like a camera or 
can I push the design further and still make 
it understandable and obvious as an product 
made for recording? Automated products and 
drones has mostly been seen in a professional 
and military context and is often preceived as 
aggressive objects. Both in reality and in pop 
culture such as movies and videogames. I see it 
as an interesting task to explore the appearance 
of such a product in a consumer market in a 
more humane way. 
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Focus.
This project will be done in an user-focused 
design process. I will start from the divers 
(end users) point of view. Through interviews, 
observations and co-creation workshops I will 
create an understanding of the user and how to 
create an holistic product experience that creates 
value for them. This is a process that I have used 
in various forms through my education and I 
have a strong belief in the user-focused process 
where value is created and inspired from people. 

But this has also meant that many projects 
through my education has been spent on 
understanding the context, workflow, behavior 
of that certain area/subject. This has in many 
cases led to a very strong focus on function. The 
emotional part of the product, expression, form, 
material, proportions etc. has been set aside and 
decisions have usually been taken with the gut 
feeling. I feel I lack a structured process for that 
part of the process and I want in this project 
emphasize more on how the formgiving can be 

Methods.

more integrated in the process. Let it take more 
space and development my sense for form and 
bigger confidence so that I can argue for my 
decisions in my coming professional life in a 
better way.

This exploration will visualized as sketches, 
prototypes, etc. in way of exploring ideas 
but also communicate ideas with users and 
collaboration partners through out the whole 
project.

The project will result in:
- Report.
- Short presentation movie of end result,
- Presentation
- Exhibition model (scale 1:1).
- Poster.



30 31

This is a general overview of the master thesis 
time plan. (See appendix nr.1 for a more 
detailed version).

Week 4:
Kick-off 
presentation.

Week 8:
Research 
presentation.

Week 12:
Half-way 
presentation.

Research phase

Ideation and 
concept phase

Development phase.

Time schedule.

Week 15:
Expected result 
presentation.

Week 19:
Deliver project 
report.

Week 20:
Examination.

Week 23:
UID talks 
presentation.

Detail and model 
building phase.



32 33

“You usually say that with a camera you are not a very good diving buddy.”

- Tobias Dahlin, underwater photographer

RESEARCH
Market
Diving

User interviews
User insights

Equipment
Context

Technology
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Market.

Unexplored territory.
The current focus for underwater camera 
vehicles is today mostly within the industrial/
professional segment. The consumer market 
is still unexplored. But with new technology, 
the increasing interest in photography/video 
and the human behavior of documenting and 
sharing our experiences, there is a potential for 
it to grow within the near future. Looking at the 
consumer market creates new scenarios. How 
can it be used? What are the needed functions? 
What is the expression of that kind of product?

- Inspection
- Surveillance

- Collection data
- Military

- Divers
- Diving clubs
- Education

- Diving resorts

Industrial market.
Potential 
consumer 
market?
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Diving.

General Information.
Scuba diving is a form of underwater diving in 
which a diver uses a self-contained underwater 
breathing apparatus (scuba) to breathe 
underwater. Scuba diving may be performed 
for a number of reasons, both personal and 
professional. 

“Diving today is aimed towards 
the public. It is much easier and 
accessible than it used to be. Both 
equipment and education”. 

- Fredrik Gidlund, Diving instructor and technical diver.

There are about 6 million active divers in 
the world for recreational purpose. 2.7 - 3.5 
million in the US.
http://www.dema.org/associations/1017/files/Diving%20Fast%20Facts-2013.pdf

Statistics_2012 
Represents total entry level and continuing education 
diving certifications for all PADI Offices combined. 
Divers may have multiple certifications. Does not 
include introductory scuba diving experiences or non-
diving certifications. 
(http://www.padi.com/scuba/uploadedFiles/Scuba_-
-Do_not_use_this_folder_at_al/About_PADI/PADI_
Statistics/2012%20WW%20Statistics.pdf)

Certifications Per Year  945 107
Cumulative Certifications  21 258 914
Growth Percentage   1.5 %
Retail & Resort Membership 6 191
Growth Percentage   2.1%

Median Age of Diving Certifications.

Male     30
Women    27
All     29

Diving Certifications by Gender.

Women
34.0%

Male
66.0%
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User interviews.

General information.
I conducted four interviews with four different 
people that are all experienced in scuba diving 
and most of them are also very interested 
in underwater photography. This gave me 
knowledge of both scuba diving in general and 
their experience of filming and taking photos.
(For full interviews see appendix nr.2) 
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Semi-advanced
Started diving -06. 

Around 170 dives in total.

Advanced
Started diving -99. 

Around 1oo dives/year.

Alasdair McLellan.
(See appendix nr.2 for full interview)
Active in a diving club in Bergen (Norway).
The two things he enjoys most with diving is 
experience the weightlessness, the 3D space 
around him and the almost alien nature that you 
only can see underwater. 

Martin Hanell.
(See appendix nr.3 for full interview) 
Martin is mostly diving around Örnsköldsvik 
(Sweden) but also goes abroud for more exciting 
dives. He likes “gadgets” and the technical side 
of photography.

“- If I take a camera with me I´m going out to 
take pictures. Nothing else. If I have a camera 
with me it takes away the focus from the dive.”

“- When I started diving everything was so 
cool. What is behind this rock? And that rock? 
Etc. But when you advance in skill you need 
something more. Photography is my thing.”

E x p e r i e n c e

Advanced
Started diving -94. UW-
photography since -05.

Technical diver
Diving instructor for over 20 years.

About 2 500 dives in total.

Tobias Dahlin.
(See appendix nr.4 for full interview)
Tobias is a teacher in Göteborg (Sweden) that 
has established himself as a talanted UW-
photographer in Sweden. He has won several 
photography competitions and has released a 
book about diving and UW-photo. Tobias main 
reason for diving is photography.

Fredrik Gidlund.
(See appendix nr.5 for full interview) 
He works as a police officer in Robertsfors 
(Umeå) but also runs the Umeå diving center 
where they offer diving education and technical 
diving services such as inspections and filming. 
Diving for him is a job. Rarely for recrational 
purposes.

“-Document your dive while still being a safe 
diver could be a strong selling point”

“- Learning to dive is like learn to drive. First 
you have to master it to the level where you can 
be on autopilot. Then you get comfortable and 
can enjoy it more“.
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User insights.

Aim for less experienced divers.
“- When I started diving everything was so 
cool. What is behind this rock? And that rock? 
Etc. But when you advance in skill you need 
something more. Photography is my thing.” 
(Martin Hanell).
The people I interviewed is considered advanced 
divers. For them, photography is an interest that 
has developed during the years that can add to 
their experience. And photography seems to be 
very common for more experienced divers to 
develop an interest in underwater photography. 
It may not be something they want have made 
automated.
And for these advanced divers, controlling their 
buoyancy (ability to float) and breathing has the 
same cognitive load as taking a walk and makes 
it easier for them to handle a camera.

For less experienced divers however, the 
cognitive load of just controlling their buoyancy, 
environment and impressions is hard enough 
and adding the handling of an camera will 

interfere in their experience and behavior. And 
for less experienced diver´s it is probably more 
important to document their dive than for 
people that dives more frequently.

The safety aspect.
“-Document your dive while still being a safe 
diver could be a strong selling point” (Tobias 
Dahlin).
There was an consensus among the ones I 
interviewed that while filming /taking pictures 
you are not a good diver. Diver´s forget their 
surroundings, depth, etc. when focusing on the 
documenting aspect. And if the diving buddy 
(diver´s usually always dive in pairs) does not 
have a camera, he/she is forced to wait for their 
dive buddy while he/she is focused on taking 
pictures. “You usually say that with a camera you 
are not a very good diving buddy“ said Tobias 
Dahlin.
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Equipment.

Sport diving equipment.
Diving can be divided in two different types 
of diving. Sport diving and technical diving. 
Technical diving can consists of e.g. inspections, 
searches, welding, etc. Sport diving is the most 
common and within sport diving the equipment 
is basically the same. Biggest change is the 
choice of exposure suit depending on the water 
temperature.  

If we hope to travel more than a few feet 
underwater, or stay there for more than a 
minute or so – it’s going to take some gear 
to do it. 
(http://www.beadiver.com/who-what-why-dive/equipment)

http://www.beadiver.com/who-what-why-dive/equipment

1

2

3

5

6

7

5

4

3

Mask.
Masks add an air space between your eyes and the water. This is not only more 
comfortable; it is physically necessary on order for your eyes to see and focus properly.

Snorkel.
Essentially, it’s a tube that you use to draw air from the surface while your face is in the 
water.

Regulator.
Regulators deliver air to the diver by using two separate “stages” to reduce the high 
pressure of the air from the tank. Both stages working together make it possible for the 
diver to get air delivered at a pressure that is comfortable for breathing.

BCD. (Buoyancy Compensating Device).
BCD is a device containing a bladder which is worn by divers to establish neutral 
buoyancy underwater and positive buoyancy on the surface, when needed. The buoyancy 
is controlled by adjusting the volume of air in the bladder. The bladder is filled with gas 
from the diver’s air tank or from the diver’s mouth.

Instruments.
Dive watches are water-resistant timepieces with a means of measuring elapsed time 
underwater. Dive computers automatically track time and changes in depth and calculate 
safe time remaining in a dive, as well as planning information for surface intervals and 
allowable times and depths for subsequent dives.

Exposure suits.
Generally speaking there is two types of suits. Wet suit and dry suit. Wet suits are designed 
to provide an insulating layer between you and the water.  They keep you warm even when 
there’s a thin layer of water trapped between your skin and the suit. Dry suits are made 
from materials similar to those used in wet suits, but they are watertight. These suits may 
or may not be used with undergarments to add additional insulation.

DSMB (Delayed Surface Marker Buoy).
Buoy to indicate the diver’s position to their surface safety boat while the diver is 
underwater. Different colors means different thing. E.g. red means “everything is ok“ and 
yellow means “will be late“.       

1

2

3

6

7

5

4
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Underwater cameras.
The housing is the most important part of the 
equipment (except the camera of course) since 
that is what makes the camera waterproof. 
Each camera has an specific housing designed 
for it. The most common ones are made out 
of transparent plastic. There are also housings 
made out of corrosion-resistant aluminium 
alloy. More durable but expensive. Leakage 
detection and sound and light alarm.
Each button and opening is sealed by an O-ring. 
A silicon sealing that makes it waterproof. Needs 
to be greased to function well. The equipment 
also needs to be washed and cleaned from 
saltwater after usage.

“I have attached an extra diving 
computer on my camera house so I 
don´t forget about time and depth. 
You can easily forget about your 
surroundings when you are focused 
on your photography”. 

- Martin Hanell 

All of the housings are designed specifically for each camera model to connect 
buttons and knobs. Often divers need to learn the buttons by heart since it is 
hard to see graphics or it is not integrated.

Strobes and arms are important for UW-photagraphy. The need to be easy to 
adjust to get the right angle and hit the object without putting to much light on 
the waterpillar in front of the camera.

Plastic camera housing from IKELITE. Cost around 1600 USD.

GoPro cameras is getting more and more popular for UW-filming.This 
one is attached to a DSLR camera housing so the diver easily can switch 
between the different products or use them simultaneoulsy.

Red and pink filters are commonly used when both filming and taking 
photos. They “correct” the color balance when not enough light is 
available. 

Example of a photo in tropical blue waters (12 
meters deep) with red filter (left) and without 
(right).
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Lights.
The strobes and the flash is placed on arms 
next to the camera. This is important when 
you want to avoid to hit the water in front of 
the lens with light (see figure 1). You always 
want to make the light converge on the object.
Otherwise water particles will be lit up 
and create white dots in the frame. When 
shooting in wide-angle the arms should be 
placed even further away from the camera. In 
macro however, it is not that important since 
there are not that much water in between the 
camera and object. 
Most UW-photographers uses filters as 
well. In tropical waters the red disapears 
and everything goes in blue tones. An red 
filter brings out the red to give a better color 
representation. Pink filter is used for green 
waters. Red light can also be used as focus 
light when filming/taking photos of shy 
animals. They do not see the red light.

When talking to divers, most of them prefer to 
not use light at all when shooting in wide-angle 
enviroment shots. Same goes for filming. Then 
they rely on the sun light. Unless it is to deep or a 
night dive.

This is the proper straight-on positioning for underwater lights. Notice how you use the light beam 
angle and not the direct pointing of the lights to expose our subject. The cone of darkness in front 
of the lens then keeps the backscatter to a minimum.

(figure 1.)
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- Martin Hanell, Advanced diver and underwater 
photographer.

-The quality 
with a GoPro 
camera without 
light is good 
enough unless 
you are looking 
for a National 
Geographic 
quality.”

“

Photo taken with an compact camera in 
Bergen on 35 meters depth in February.
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Context.

Context and its effects.
The underwater environment has of course 
many variations just as our planets environment 
above water. However, the diving community 
usually divides the it into two different 
waters. Tropical water (also called blue or low 
nourishment water) and non-tropical water 
(green water or high nourishment water). 
The reason why tropical waters have a better 
visibility is because of the low nourishment. 
Algaes and plankton in the water are what 
determines the visibility and there are more of 
that in non-tropical (such as our Nordic waters) 
which creates less visibility. 
Most vegetation is around 0-15 meters. If a 
diver go deeper than 15 meters, less sunlight 
and nourishment is available and therefor less 
vegetation and animals. 

At the depth of around 30 meters divers 
can experience nitrogen narcosis. Nitrogen 
narcosis is an altered state of awareness 
caused by breathing a high partial pressure 

(or concentration) of nitrogen. The deeper a 
diver goes, the greater the partial pressure of 
nitrogen, and the stronger the diver’s narcosis 
will be. Some divers have compared the feeling 
of nitrogen narcosis to being pleasantly drunk, 
while others find it terrifying. Nitrogen narcosis 
is one of the factors that will limit how deep a 
you can dive. At this depth an important factor 
is decompression. Decompression sickness 
is caused by nitrogen coming out of solution 
(no longer dissolved in the body) and forming 
bubbles. Where do the bubbles come from? 
During every dive, a diver’s body absorbs 
nitrogen from his breathing gas. As he ascends, 
the nitrogen expands according to Boyle’s Law. 
Normally, the nitrogen travels in the diver’s 
bloodstream until it reaches his lungs, where it 
is exhaled. However, if a diver stays underwater 
too long (past his no-decompression limit), or 
ascends too quickly, his body cannot eliminate 
the nitrogen effectively, and the excess nitrogen 
trapped in his body forms bubbles. (http://scuba.about.
com/od/divemedicinesafety/p/Decompression-Sickness-Vs-Nitrogen-
Narcosis-Whats-The-Difference.htm)

If a diver go deeper than 
15 meters, less sunlight and 
nourishment is available 
and therefore less vegetation 
and animals to see. So called 
“flower dives“ is common 
within the recreational diving 
where the divers are around a 
depth of 15 meters.
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Technology.

Underwater communication.
One way to communicate is using sonar 
waves since sound travels faster underwater. 
This can be done in different ways. One 
is communicating node to node. This is 
something that is used in some products 
today. UTC (Underwater Technology Center) 
has developed a product where divers can 
communicate via text messages by creating a 
local network through the individual products. 
They can communicate within a 1000 meters 
distance on a 70 meters depth. (http://www.utc-
digital.com/contentpr.asp?cid=79&pr=38)

When it comes to creating a network it 
becomes complicated. Today there are 
used many different configurations and 
communication standards. It is hard to 
transfer inforamtion from a node, to base 

station (buoy), to satellites and then to our 
“landbased” system. It makes it hard for 
people to share information and create bigger 
information systems underwater that different 
actors could benefit from. Because it could be 
many benefits by creating a standard system 
like we have above water. Information about 
pollution, tsunamies, oceangraphic mapping 
etc. could be available for the organisations 
and the public. (http://www.cse.chalmers.se/~tsigas/
Courses/DCDSeminar/Files/Undervatten.pdf)

Resercher in Melodia´s lab are working on 
creating an underwater network that could be 
used together with laptops, smartphones and 
other wireless devices in real-time. Basically 
a deep-sea network. (http://www.buffalo.edu/news/
releases/2013/10/030.html)

Radiowaves has a bad reach 
underwater which means 
you need to use soundwaves. 
Depth, temperature 
fluctuations and distance 
decide the quality. Today, 
underwater networks are not 
that availble since we do not 
have a standard protocol.

Sonar wireless communication.

Reach (km)  Speed (bits/sek) Bandwidth (Khz) 
 10   2500 - 5000  5
6 (bad conditions) 80 -320   5
5   2500 - 5000  5
4   4800 - 9600  8,5
1   19200 - 38400  35,7

UTC´s communication, navigation and safety device for diver´s.

(http://www.buffalo.edu/news/releases/2013/10/030.html)

Formerly known as Orcatron Communication - is a recognized leader in 
Underwater Wireless Communication System. Range 1, 3 and 10 kilometers 

at depth 100 meters. Clarity of sound using the waterproof  headset.
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“Smart” cameras.
Having something automated, filming you 
underwater, might have the need of more 
advanced camera functions. During recent years 
a lot of development have been done in this area. 
Maybe the most known product is Microsoft´s 
Kinect camera. Released  with their new 
Kinect 2.0, they can today do high resolution 
3D-mapping, estimate heart rate, separate 
individual body parts, estimate muscle tension 
among other things. The technology uses IR-
laser to pinpoint objects in space. IR-laser might 
however be difficult to use underwater.

The most prevalent technology in this field is 
sonar, and high frequency multi-beam sonar 
systems are capable of capturing complete 
3D digital point-cloud representations of 
underwater environments. However, underwater 
laser scanners provide several clear advantages 
over sonar systems at relatively short ranges.
There are some 3D-mapping products for 
industrial purposes used underwater today 

using Underwater Laser Imaging System. And 
the technology is just starting to grow and be 
refined. (http://www.2grobotics.com/underwater-sonar-and-laser-

data-comparison/)

Volvo´s Pedestrian and Cyclist Detection with 
Full Auto Break builds upon one that Volvo has 
had for many years that focused on vehicles in 
front of the Volvo’s path called Auto Brake. Now, 
with Pedestrian and Cyclist Detection, a radar 
unit assesses the speed of objects and works 
with a fast-acting camera that serves to profile 
the size and shape of the objects. It continually 
monitors movements, trajectories and profiles of 
objects. (http://autos.aol.com/article/technology-of-the-year-volvo-

pedestrian-and-cyclist-detection-w/)

Pedestrian and Cyclist Detection with Full Auto Brake.  If the system calculates that contact is imminent, a red warning illuminates in front of the driver. 
If the driver does react to the warning, the system stands down. If the driver does not react to the warning, full braking pressure is engaged autonomously 
and sufficient to engage the anti-lock braking system. (http://autos.aol.com/article/technology-of-the-year-volvo-pedestrian-and-cyclist-detection-w/)

Microsofts Kinect 2.0 that was released with the Xbox One in late 2013. Wired´s video review of the camera system can be viewed at: 
http://www.youtube.com/watch?v=Hi5kMNfgDS4
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Drones.
Autonomous (flying or in the water) machines 
are nothing new. But they are becoming 
more common then ever. Flying drones have 
seen a dramatic increase in media attention 
since Amazon presented their vision of 
the future of delivery in CBS 60 minutes 
(http://www.cbsnews.com/news/amazons-
jeff-bezos-looks-to-the-future/). However, 
most consumer products in this area is still 
under development. And fewer has a direct 
connection with the end-user except the 
service it delivers. 

Seabotix has developed an easy to use 
application so users can control their product 
Hydroview from their tablet/mobile device 
so it seem like they try to move in to the 
consumer market but the product´s main area 
of use is still focused on inspection. 
Senseable´s Skycall is developing an 
interesting interaction between the user 
and the product where the balance between 

automation and user control. The quadcopter 
itself utilizes onboard autopilot and GPS 
navigation systems with sonar sensors and 
WiFi connectivity (via a ground station), 
enabling it to fly autonomously and 
communicate with the user via the SkyCall 
app. (http://senseable.mit.edu/skycall/)

Skycall (personal tour guide), MIT Senseable City Lab.

PrimeAir (delivery drone), Amazon. HydroView, Aquabotix.

Phantom 2 Vision, DJI
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Personas.

Hilde Johaug, 21 years old.
There is never a dull moment with Maja. 
She wants to do everything and right now. A 
person that has her life in two backpacks and 
never says no to trying something new. 

Spending most of her money on experiences 
than “stuff “ and with an open personality she 
has a created a large social network. And equal 
important as the different adventures she is 
seeking is sharing it with her friends. 

Maja is more focused on quantity 
than quality. Not having the 
patiance to immerse in situations 
she is always looking for the next 
thing. 

Beginner

Diving experience.  

Intermediate Advanced

“- You should have been chased by the 
police at least once in your life. “
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Oscar Mayor, 32 years old.
Oscar is living in Stockholm, Sweden. He is 
working as an International finance manager 
at Visma. Since he graduated from Uppsala 
University in -06 he has been working 
within the Visma Corporation. Started in the 
Amsterdam office, moved to the Oslo office until 
-12 when he started working in Stockholm. He 
really enjoyed the time abroad but started to 
miss being close to his friends and family and 
decided to move back home to Sweden.

Oscar is living a life with a fair amount of 
freedom. He can plan his life without having 
to adjust his plans that much to others. He is 
however a social person and enjoy the company 
of others. His daily routines are based a lot on 
work and his apartment. He enjoy his apartment 
and inviting people to it. But the things he 
really looks forward to is his diving trips (2-5 
times a year) and going on a boat trips with his 
friends during the summer in the Stockholm 
archipelago.

He started with diving in 2010 when he was 
living in Oslo. He loves the feeling of entering 
a totally a new world when diving. Having 
focused a lot on his career he lives a quite 
stressful life. Diving is among the few activities 
where he feels completely relaxed. He has 
always enjoyed to travel and almost all of his 
vacation trips are associated to diving. His last 
trip was to the Maldives, November -13. Being 
single and having a well paid job ,gives him the 
opportunity to do this trips a few times a year.
He does not own his own scuba diving 
equipment.

Oscar´s motivation for diving is 
about relaxing and entering a 
whole new world where he feels 
light and not burden by the stress 
and needs from his everyday life. 

Beginner Intermediate Advanced

Diving experience.  

“There is nothing more boring 
than diving with a person taking 
photos. You are just floating 
around and waiting.”
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Diving center, Florida.
Brian Walton, 48 years old.
Brian was borne and raised in Florida, USA. He 
has been diving for over 30 years and is the part-
owner of a dive resort in Florida Keys where 
they provide scuba trips, guides, certification 
classes and retail sales. Brian have had that 
business since -97. Brian has experienced how 
diving have become more available for the 
public and the increased diversity of the people 
that dives. 
Since around 2005 when the digital era in 
camera technology really started to break 
through he has also seen the rise of underwater 
documentation. Brian has a big interest in 
underwater photography and give UW-

photography classes to more advanced divers. 
He used to give classes to less advanced divers 
as well, but felt that is was needed with some 
experience to be able to get good photos. But he 
do have GoPro cameras for rent that are popular 
with his costumers.

Brian does not dive for 
recreational purposes anymore. 
For him it is a job and his business 
perspective have taken over his 
view on diving. 

Beginner Intermediate Advanced

Diving experience.  
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User groups.

Market possibilities. (figure 1)
In order to explore different user groups and 
business opportunities, they were divided into 
three groups based on the personas. These 
groups was used in initial ideation to further 
explore different concepts solutions to different 
needs. 

Product ownership. (figure 2)
Given the amount of times most beginner/
intermediate divers dives, the premium version 
fits better as an renting service, where diver 
clubs can offer an extra value of the diving 
experience while the dive is still the main 
service.

Light

Cost.

Experience 
focus.

S

Mid-range

Mid-range

Recreational diver.
Intermediate/beginner.

Diving resorts/clubs/
organizations.

Professional

+S S SS S S

(figure 1)

(figure 2)

- People diving occasionally are less interested 
in spending money on buying scuba diving 
equipment.
- The more experience the less of need of 
documenting.
- Would need extra value from product.

Primary user.

- Could rent product to costumer and offer 
extra value.
- Safer dives. They are to some extent 
responsible for their costumers.
- Use for educational purpose.

Product owner and secondary user.
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Personas needs. (figure 3)
Positioning the personas to get 
a clearer view of what the value 
propositions of the different 
version/directions could be.

Personas needs.
Positioning the personas to get a clearer view 
of what the value propositions of the different 
version/directions could be (figure 1).

Apple can work as good example that has 
different features and value propositions 
depending on their user´s needs (figure 2).

Light

Light

Mid-range

Mid-range

Professional

Professional

(figure 1)

(figure 2)

Maja.

Oscar.

Diving centre.

- Less intelligent product. 
Demands more from user.
- Add-on to GoPro.
- More versatile product.
- User´s with less patience. 
50/50 between documentation 
and diving experience.

- Renting service. Diver club 
to divers. The dive is the main 
value.
- Unobstrusive product.
- Quality reflect on diving 
club.
- Very low learning curve. 
Many first time user´s. 
Primary user´s might not be 
product owner.
- High usage of product.
- Easy to share footage.
- Less personal product. Work 
for diving buddy as well.

- Less about experience. More 
about functionality.

- Enable more configurations 
and user interaction.

- Adjustable to specific 
situations. E.g. research, 
inspections and sports.

Works for must users 
who surf the web in a 

casual way.

For those who demands 
more and need more 

than the basics.

Top of the line for 
professionals who really 

need it for specific 
purposes.
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Scenario.

Oscar´s diving trip.
Oscar is going on a one week trip to Greece, 
mainly for diving. He has heard good things 
about Greece when it comes to diving. Oscar 
found a nice dive center that has small group 
dives and booked it.

This scenario was made to show the sitautions 
and possible usage. It was not deceided if 
these features would be included in product. 
It was more to show what the needs was for 
this scenario.
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List of functions.
Opening up for the future ideation stage the 
needed functions has been defined without 
defining the possible solutions. These functions 
was established together with my previous 
research and the created scenario.

From needs to functions.
Movement. General.

Footage.Interaction.

Enable autonomous underwater filming of diver/user.

- Power source.
- Waterproof.
- Enable cleaning.
- Avoid scaring animals.
- One hand portability.
- Enable upgrading.

- Record video.
- Enable different angles.
- Visibility calculation.
- Object recognition.
- Enable color correction.
- Filming at close range.
- Avoid condensation.
- Adjustable light.

- On/off power.
- Enable interaction (UW).
- On/off recording (*UW)
- Re-charge power source.
- Transfer data.
- Configure settings.
- Enable emergency state(UW).
- Lights control (UW).
- Modify position (UW).
- Modify proximity (UW).
- Enable secondary user (UW).
- Communicate battery level (UW).
- Communicate status (UW).

- Enable horizontal movement.
- Enable vertical movement.
- Keep proximity to user.
- Enable static “movement.”
- Avoid collision.
- Enable floating.
- Enable moving in shallow water.
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Input.

Team Naiad.
To get a better idea of the feasibility and 
technology available for my created scenario, 
I took contact with a group of students from 
Mälardalen University, majoring in robotics 
and intelligent embedded systems. I had the 
opportunity to meet four of them during my 
visit. They have been working on their own 
AUV (Autonomous Underwater Vehicle) and 
had the knowledge to give relevant feedback 
on my research and conclusions as well as 
sharing their process and thoughts of their 
own project.

Naiad is an Autonomous Underwater Vehicle (AUV). The 
long term goal is to use a shoal of AUVs to systematically 
locate hazardous objects at the bottom of the Baltic Sea 
to secure a healthy environment for future generations. 
The first step towards this goal is to develop a platform for 
further research. Naiad will also be competing in the 2014 
editions of the SAUC-E and RoboSub international AUV 
competitions, together with the rest of the elite in the field.
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Movement.
- Naiad has six thrusters that works in reverse 
mode as well. Their setup enables movement 
in all angles and direction. Six thrusters are 
however not needed to achieve this. 

- Naiad uses an IMU-system. IMU-systems 
is best used in short time frames. An Inertial 
Measurement Unit, or IMU, is an electronic 
device that measures and reports on a craft’s 
velocity, orientation, and gravitational forces, 
using a combination of accelerometers and 
gyroscopes, sometimes also magnetometers.
(http://en.wikipedia.org/wiki/Inertial_measurement_unit).

- To avoid collision, radial sonar can be used. 

- Static positioning is possible. A matter of 
programming,

- Having enough air inside the product makes it 
float. Thrusters need to be pushing the product 
down.

Interaction.
- Naiad is planned to communicate with several 
AUV´s via acustic modem (sonar).
Sonar is a viable solution for communication 
between user and product.

- A user would need a transceiver/receiver that 
the product could relate it´s position to.

- Being in the same depth (user and product) 
means that the communication is better.

- Different frequencies for multiple products 
being used during same context.

Footage.
- Naiad is using a stereo camera system. It 
enables a depth calculation. 

- Visibility calculation for adjusting distance to 
user enabled by programming.
- Video recognition is not in need of stereo 
camera system.

i
Movement. Interaction. Footage. General.

General.
- Naiad is using two batteries for power source. 
It can give Naiad full power on all systems for 
about 2,5 hours.

- Naiad could be reduced in size drastically of 
needed. Around 1/3 or 1/4 of the current size. 
(Current size; 800 mm in length.)

- Being too small makes it harder for the 
product to be able to float and can make it 
unstable in water.

- Being bottom heavy makes it more stable.
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Semantics and expression.

How do we perceive drones today?
Semantics is the study of meaning. It focuses 
on the relation between signifiers, like words, 
phrases, signs, and symbols, and what they stand 
for, their denotation (translation of a sign to its 
meaning, more exactly, to its literal meaning). 
(http://en.wikipedia.org/wiki/Semantics)

Seeing a possible future where drones and 
automated products/services (e.g. cars) might 
be a part of our infrastructure and product 
ecosystem creates a question on how we will 
perceive them?

Our society is rapidly evolving and new 
technology is doing breakthroughs every day. It 
means our signals and symbols are also evolving. 
Will for example the future symbol for a camera 
be more of a mobile device than a traditional 
compact camera? Drones are basically just 
getting in the public attention during the last 
years. Through criticized drone military actions  
and the just recent Amazon´s prime air project 
among others.

I think we see them first from their practical 
functions, in most cases flying. The formal 
aesthetic function is very focused on the 
practical function and the rest has often a very 
simple, neutral expression. It leaves very little for 
people to interpret. It creates a cold, emotionless 
and somewhat intimidating aesthetic that 
is hard to relate to. It is like they have kept 
some basic shapes, colors and materials from 
recognizable products but taken away the 
human details.

“The form factor is extremely important, not only for the use case but for the setting 
in which it’s used. If you’re outside running alone, maybe you want something that 
has more of a presence about it. If you’re with friends, maybe you want it to be a 
little sleeker and a little friendlier. You don’t want a menacing drone surveying your 
party.”

- Eric Boam, Frog Design
(http://www.wired.com/design/2013/11/the-drones-of-the-future-wont-kill-theyll-take-selfies/)

The semantic and expression is always 
connected to context. In the military context 
cold, neutral and intimidating might be suitable 
but are those characters (or lack of characters) 
creating common symbols for all drones? Are 
they too dehumanized?

Figure 1: Ziphius waterdriven camera.
Figure 2: Faceless portrait by Miranda.
Figure 3: US military drone.

(figure 1.)

(figure 3.)

(figure 2.)
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Subconscious recognition.
Everything we see and experience we interpret 
from our own references and might differ 
from person to person.

We communicate in various forms of signs 
and symbols and these signs are formed 
through the society that creates them, by the 
structures they employ, and via the sources 
they use. (This means this, this means that. ISBN-10: 1856697355)

And a society that is becoming more and more 
global our references are getting more mixed 
and shared. But the most common source of 
reference is still the human body.

Since this is a product “watching” the user the 
obvious way would be to create something 
new but with a familiar touch. The human 
face. Inspiration can be taken from all sorts of 
character design that can create a personality 
within objects.

Nothing “is” fast, heavy, slim, durable, 
etc. We interpret the object in different 
ways based on our experience, references 
and culture.

In the movie Wall-E the viewer is meant to relate and sympathize with Wall-E. While still being a 
cubic robot we recognize him as a person. The second robot (Eve) is introduced as the stranger within 
that context and has few signs and symbols which makes “her“ hard to interpret. 

Buddy instead of Drone
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Summary.

Short recap.
- There is a unexplored market for consumer 
drones underwater. It might however be a quite 
small market considering the amount of divers 
and how many of them that actually spends 
money on diving equipment.

- The diver´s I talked to acknowledged 
the problems with filming/taking photos 
underwater today. If the diver just want to take 
photos it is usually okey. But if someone is after 
the exciting diving experience and at the same 
time documenting, this might be difficult. There 
was also the issue of safety. With an camera they 
are usually not a good diver.

- Less experienced diver´s is the one that would 
have most use of a product like this. They are 
unused to the underwater context and having a 
camera would interfere a lot more on the diving 
experience than for an experienced diver. They 
are also the ones that are most likely to want to 
document their dives.

- In underwater photography correct lighting 
and position is extremely important. But this 
is for professional photos. The experience from 
the diver´s I interviewed suggested that an wide 
angle camera with “GoPro quality“ is enough 
for a good footage. Light does not have to be 
used unless it is really dark. And in recreational 
diving the most common dives are the “flower 
dives“ where they go to a depth around 15-20 
meters. This is how far the sunlight usually 
travels and therefor this is where most of the 
vegetation and animals are.

- I identified different user groups/personas 
for my creative phase in order to open up 
for different scenarios and maybe find other 
opportunities and connecting touch points 
between different markets.

- Talking to the students working at the Team 
Naiad project, the scenario I proposed was not 
unrealistic. Most of the features could be solved 
by programming. 

- Since this is a fairly new kind of product for 
the consumer market the expression of previous 
drones have a lot of reference from the military 
versions. Cold and somewhat hard to interpret. 
Looking into a possible future where drones 
might be more integrated in our infrastructure 
and lifes, it will be important that they are 
related to they context and their purpose. In my 
project I will explore what this product should 
express and why. Even if it is a new product, it 
have to relate to the user´s and make sense to 
the context.
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Goals & wishes.

Project goals.
My tag line for this project was to “create 
a product concept that can record diver´s 
adventures while still leave them fully 
immersed in their personal experience.” I 
still think it is a proper way of describing my 
overall goal with this project. My research 
and analyze have of course shown certain 
limitations and opportunities, but most 
of them still need to be balanced to what 
direction my ideation takes this project and 
are too early to set as goals.

The main user group are divers on an 
beginners or intermediate level of experience. 
But considering the uncertainty if this product 
will be owned by the main users or rented, 
there could also be a secondary user group 
that is the diver clubs/organizations/resorts.

The unobstrusive character of this product, 
the minimization of interference and the 
semantic understandability will have presence 

in choosing the concept direction.

Project wishes.
An important area in this project is the 
question regarding the market size and if there 
is a place for my concept from an business 
perspective. I would therefore try to aim to 
increase my intended market by for example; 
create an usage of the product outside the 
diving context or create a modular concept 
that can create a good value propositions 
for different user and their needs. This will 
hopefully be more clear during the ideation 
and feedback phase.

Limitations.
The product proposal should be feasible 
within a six years perspective. My aim is to 
take this concept to a level where one could 
determine that it is feasible and believable. 
I will not go into technical engineering and 
production details.



90 91

IDEATION
Ideation
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Next step
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Ideation.

Directions.
To get a wider range of ideas I ideated around 
the different user and scenarios I created earlier 
in the project. To see how the different needs 
evolved into different concepts.

Light Mid-range Professional

Maja.

Oscar.

Diving centre.

- Less intelligent product. 
Demands more from user.
- Add-on to GoPro.
- More versatile product.
- User´s with less patience. 
50/50 between documentation 
and diving experience.

- Renting service. Diver club 
to divers. The dive is the main 
value.
- Unobstrusive product.
- Quality reflect on diving 
club.
- Very low learning curve. 
Many first time user´s. 
Primary user´s might not be 
product owner.
- High usage of product.
- Easy too share footage.
- Less personal product. Work 
for diving buddy as well.

- Less about experience. More 
about functionality.

- Enable more configurations 
and user interaction.

- Adjustable to specific 
situations. E.g. research, 
inspections and sports.
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Ideation sketches.
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Concept A.

Light version.
This concept was the more affordable version 
that would be more available for personal use. I 
therefore tried to simplify in terms of technol-
ogy and features to bring down the cost. The 
concept is basically a carrier of the user´s Go-
Pro camera that is added by user.

1. The product is connected to belt with cable. 
Belt includes position system that communi-
cates with product.

2. Since there is no sonar technology the prod-
uct is unaware of it´s environment. Diver have 
to be aware so it does not´“bump“ into the sur-
roundings.

3. With limited movement the product will 
probably be behind and follow the user. Optimal 
would be slightly on the side for better footage 
and less risk of getting tangled into the cable.

Product/carrier. Belt and position system. 
Connected with wire.

GoPro camera.

1. 2. 3.

Handles to carry product and 
maybe make it possible to grab 
and use the product as an “nor-
mal“ camera underwater.

Belt with position technology 
(IMU) that sends information 
to carrier. Would have a quick 
release if the cord gets tangled 
into something.

Top view.
Approximate size reference. Mac-
book Pro 15”.

Side view.
Thruster´s below sea level when 
floating. Could maybe be used 
when snorkeling on surface?

Placement of the thrusters. 
The horizontal thruster´s are 
slightly angled to make it pos-
sible to turn and rotate.

Light.
Open to place GoPro inside.

Mesh to cover thrusters. 
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Concept B.

Midrange version.
This was the more advanced concept equipped 
with wireless communication (sonar) and 
built-in camera for video object recognition and 
visibility calculation. Since it might also be a bit 
more expensive I suggested this concept as a 
renting service.

1. The product is aimed to be an renting device 
which the diver could rent together with the 
usual diving equipment from the dive centre.

2. The diver has a belt with positioning system 
that communicates with the product through 
wireless sonar. It also comes with an remote con-
trol for extra functions. The diving buddies can 
change between who is the main user. The sonar 
technology also enables the product to be aware 
of the environment and can avoid collision.

3. The product´s movement has six degrees of 
freedom and can move in almost all directions 
around the diver while still filming.

Belt and positioning system 
with remote. Wireless com-

munication.

Product with built-in camera and 
sonar technology.

1. 3.2.

Lights

Camera with object video recognition to iden-
tify diver and possible animals to create exciting 
footage. It also can sense the visibility and adjust 
distance accordingly.

TOP VIEW.
Too see how the movement works/looks you can 
go to this link:
http://link.brightcove.com/services/player/bcpid
1713821401?bctid=1715738209

SIDE VIEW.
The flippers moves in both directions and en-
ables six degrees of movement.

If the user wants to adjust some settings there 
is an remote control. These functions could be 
used if the diver wants a specific angle or maybe 
for the diving centre if the want to use the prod-
uct for educational purpose? Of course it would 
also have an “autopilot” setting. How this remote 
would be designed is still very undefined at this 
stage.
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Belt and positioning system 
with remote. Wireless com-

munication.

Product with built-in camera 
and sonar technology.

Accessories for inspection, sur-
veillance, etc.

Professional version.
In this concept I tried to explore how the prod-
uct would be if it also could be used in a more 
professional context. It is kind of a combination 
of concept A and B with accessories that could 
extend it`s functions and use.

1. The diver has a belt with positioning system 
that communicates with the product through 
wireless sonar. It also comes with an remote 
control for extra functions. The diving buddies 
can change between who is the main user.
The sonar technology also enables the product 
to be aware of the environment and can avoid 
collision.

2. The product´s movement has five degrees of 
freedom and can move in almost all directions 
around the diver while still filming.

3. Additional equipment can be bought. Con-
nect cable and enable remote control for inspec-
tions.

Concept C.

4. Additional buoys that communicates with 
product. Enables to create a grid for example 
specific surveillance for example or other appli-
cations.

3. 4.2.1.

TOP VIEW.
Approximate size reference. Macbook Pro 15”.

SIDE VIEW.
Extra battery could be attached for longer mis-
sions.

The product consists of 
five thrusters for better 
movement and flexibility. 
Three horizontal and two 
vertical.

Remote control with 
same funtion as the one 
for concept B.

Cable that can be attached de-
tached for remote control.

Stereo camera for depth calcula-
tion. Also object video recogni-
tion and visibility calculation.

Lights.
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User input.
The three concepts were communicated to 
the divers I interviewed earlier in the project, 
to get a sense of their thoughts and ideas that 
could help me in my process of selecting a more 
defined direction.

“For very n00b (beginner) divers just diving and 
experiencing will be taking up a lot of cognitive 
work and doing much controlling of the “drone” 
will just get in the way”

“There is a lot of disagreement within the diving 
community as to what constitutes “good practice”, 
which may interfere with whether people like the 
cord.”

“Perhaps it could be used as some sort of guide, 
instead of a divemaster. It might be a way for 
diving centers to rationalize the cost, especially in 
high-cost countries.”

Feedback and analyse.

Strength, weakness, opportunity and 
threats.
To establish an overview of the concepts a 
SWOT analyze was made from the feedback and 
knowledge I had gained so far in the project.

Streangths.
- Cheap.
- Easy.

- Cord. Is it “good practice“?
- Intrusive.

- Make use of the GoPro 
market and popularity. 

- Depending of GoPro.
Vulnerable to changes.

Weakness.

Threats.Opportunity.

Streangths.

Streangths.

Weakness.

Weakness.

Threats.

Threats.

Opportunity.

Opportunity.

- “Smart.”
- Less intrusive.
- Better movement dispite 
the small size.

- Wireless technology can 
enable further connectivity.
- Also enable GoPro add-
on?
- Accepted as “good 
practice” if going through 
the diving centers/
organizations?

- “Flippers” can get tangled 
into algae?
-Too much interaction and 
extra functions? Increases 
the cognative load.

- Relative new technology.

- Lots of functions.
- Create an eco-system with 
additional accessories.

- Big(ger).
- Too many functions and 
features?

- Attract a bigger market. - Unclear purpose? 
Professional or consumer?

Concept A.

Concept B.

Concept C.
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Concept direction.

Mix and match.
Looking back at my project goal (create 
a product concept that can record diver´s 
adventures while still leave them fully immersed 
in their personal experience) concept B is the one 
that fulfills that goal the best. The non-intrusive 
behavior leaves the divers to focus on their 
diving. Concept A might be cheaper product 
that could reach a bigger market if one look at 
this project from a business perspective. But 
I tried to look at it from the users perspective 
and what would be most suitable for them. And 
building the concept on being a renting service 
and the possibility of having accessories for 
more professional usage I think it could still be a 
viable business model.
But as in many other projects the chosen 
concept is an mix of many. For me, this concept 
evaluation was mostly important to establish 
the main users and purpose. I wanted to keep 
the exploration of the product´s behavior and 
features open for further development.

Chosen concept specifications.

Intelligent drone.
An intelligent drone that can move around 
freely without putting more cognitive load on 
the diver. The propulsion and movement will be 
further explored. Built-in camera. It could also 
have the possibility of GoPro add-on but since 
this project has an six year perspective it is hard 
to know where GoPro is by then. I will therefore 
focus on built in camera.

Wireless communication. Interaction need 
to be further defined and aimed towards first 
time users.

Renting service. Fits for both the personas 
Maja and Oscar who are most likely to use the 
product but most unlikely to buy it. Easy way of 
sharing data between users and keeping track of 
products. By having a renting service it would 
also be introduced to the professional diving 
community channels and have a better chance 
of being seen as good practice.

Additional accessories.
Future underwater communication might 
have agreed on one standard. Buoys could be 
bought from any producer. Additional usage 
can be provided with this technology. E.g. guide 
function.

Special usage.
Make product able to connect to external cord 
and remote for special missions. Might increase 
the market for the product.
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Next step.

Things to focus on.
Start to define the expression of the product 
together with the propulsion system. Until 
this point I had been a little bit to constrained 
to the information I gathered together with 
Team Naiad and could open up for more 
conceptual ideas. My way to reach that was to 
make moodboards and go for more emotional 
visualizations. 

The service touch points when the product is 
going be a product the user is renting needs to 
be addressed. How does that effect the design?

The interaction has to be defined and 
prototyped. Finding a balance between an 
interaction that adds value both with functional 
features but also using the interaction to create 
an emotional connection. Important to keep in 
mind to not overload the user with cognitive 
decisions.



114 115

DEVELOPMENT
Workshop

Some of the workshop ideas
Interaction device
Concept sketches

Concept mock-ups and testing
Concept evaluation

//Interaction
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Workshop.

Focusing on the interaction part.
The main topic for this workshop was “how 
could we create an emotional connection 
with the product through interaction?” The 
workshop started by defining the product with 
something that could be something of a side-
kick, buddy or companion instead of just a high-
tech gadget. From that the participants had to 
answer two questions;

- What kind of character features and/or 
feelings do you relate to, thinking of a side-kick/
companion/buddy?

- What kind of gestures and/or interaction do 
you relate to from the previous character fea-
tures and/or feelings?

The answers were then used in a exercise based 
in the MDA framework used in game develop-
ment. 

Mechanical, dynamics and aesthetics.
MDA (Mechanical, Dynamics and Aesthetics) is 
often used in game development.
The mechanical meant the interaction the 
user could use. The dynamics is in which 
behavior he/she would use it. And aesthetics 
is the emotional response from the user. Using 
the answers from question one as the desired 
emotional response, the participants could then 
choose the interaction part they would focus 
on and use the answers from questions two as 
ideation triggers to define the behavior which 
could enable the desired emotional response.

Even if this workshop was focused on the 
interaction, it lead to many ideas concerning 
the whole project from formgiving to online 
services.

Mechanical
(Base components/

rules.)

Dynamics
(Behavior.)

Aesthetics
(Emotional response.)

Insert answer from 
question one. This 

was the desired 
emotion.

Insert answer from 
question two. This 

was used as a 
trigger to reach the 

desired emotion.

The interaction that 
the device includes.

Example from the workshop.
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1. The pirate parrot (POV).
The idea was to have the drone being able to 
“sit“ on the user´s shoulder and see what they 
see. This however creates the same problem 
as the GoPro behavior. Suddenly the users 
are responsible for the footage depending on 
where they look, thus interfering with the 
experience. But maybe the drone could read the 
users movement. If the users are moving they 
most likely are going towards something and 
the drone can film on a distance. If the user´s 
however stops and investigate something the 
drone detects it and also becomes curious and 
moves closer in.

2. Re-live the experience.
Could the drone be equipped with multiple 
cameras and film in a  360 degree angle? The 
user´s could re-live the dive through a virtual 
reality device (such as the Oculus Rift) and 
experience things they did not see the first time. 
Could also be valuable for researchers.

Some of the workshop ideas.

3. Automatic logbook.
For each dive, diver´s fill their logbook with 
the details of the dive. Maybe the drone could 
collect this data (depth, time, place, animals, 
date, etc) and upload the data together with the 
video.

4. “Animal spotter.”
Equipped with some additional cameras the 
drone could with video object recognition notify 
the user´s if an animal is close by.

4.

1. 2.

3.



120 121

Interaction device.

Film me, guide me, remote me.
I created some scenarios before starting to 
sketch on the interaction device so I got a better 
understanding on what functions was needed in 
different situations and which of these situations 
that related to my project. I called these 
scenarios; film me, guide me and remote me.

Simple interaction device. Only the 
necessary for the less experienced 

divers. This will be my focus.

More advanced interaction 
device. Aimed for professionals 

and experienced divers. Should be 
a part of the product eco-system 

but I will not develop it further in 
my project.

Film me. Guide me. Remote me.

Quick scenario sketches to get an idea of the interaction 
touch points.

Creating a hierarchy.
With the previous explorations I felt I could now 
create an overview and hierarchy of the desired 
interactions. From the scenarios film me, guide 
me and remote me, there where only film me 
and guide me that where aimed for my user´s. 
The remote me scenario was interesting as well 
but is more aimed for professionals and would 
be a part of this product but not something I 
will further develop in this project due to time 
constrains.

Power the interaction device.

The drone can be set to guide 
mode when possible.

When necessary the user can 
activate the “join“ function 

which brings the drone close to 
the diver so the user can grab it.

The idea is that the drone has 
a couple of cameras with object 
video recognition that can spot 

sea animals and notify the diver. 
But this function can also be 

“muted“

Inspired with the idea of “cre-
ating a secret language” from 
the workshop this is an fun 

feature that takes an still photo 
when the user waves towards 

the drone.

The drone can be assigned to a 
pair of divers and it will focus 
on the main user. If the other 
diver wants to get some more 

footage he/she can switch to be 
the main user.

Sync the interaction device with 
designated drone.

Probably the most common mode. 
The drone will follow the main 

user.

On/off Sync device

Guide Follow Join

Switch Mute Fun gesture

Set-up features. Used on land.

Main modes. (Not used that often.)

Active features. (Most commonly used.)
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Concept sketches.

Concept A.
The idea of this concept was to have two “layers” 
of interaction. One that I believed will the most 
common used and other functions that will be 
less used. In order to minimize the cognitive 
load for unexperienced user they just have to 
use the simple “layer”.

Concept B.
Same idea like concept 1 with keeping the in-
formation and interaction separated. Different 
form factor.

Concept C.
This concept is a more static alternative placed 
on the user´s arm. All the information/interac-
tion is therefor placed together. Quick access but 
a little more squeezed together.

Flip open the cover to 
show the next layer of 
interaction.

Concept A.

“Mute“ notifications. 
(Lights indicate if active)

Light that show the 
direction of the spot-
ted animal. Notification 
through vibration in the 
wristband.

Activate to be main user. 
(Lights indicate if you 
are the main user.)

Alternative two: the 
user could also wear 
the device with a belt. 
The belt gives the 
vibration and the hand 
held device can be 
fastened to the BCD 
with a clip or placed in 
a pocket.

Grab, guide or follow 
mode. (Active mode 
indicated with light)

Display.

On/off and sync.
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Concept B.

Main user, mute and 
light indications of ani-
mal spotting.

On/off and sync on a 
separate part. 

The guide/grab/follow 
mode is set by twisting 
the top part. Display in 
the middle.

Concept C.

Main modes; guide/join/follow.

Display and light that indicates the direction 
of spotted animal. (Vibration integrated in the 
armband).

Mute, main user, on/off and sync.
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Concept mock-ups and testing.
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Concept evaluation

During the evaluation phase I sent documents 
to my diving contacts (Martin Hanell, Tobias 
Dahlin and Alasdair McLellan) for a some feed-
back on the different concepts.  The response 
was however sparse (e.g. “it looks good“) so I 
had to take some own decisions on which direc-
tion to continue. I still had some insights from 
the earlier user interviews, where we discussed 
around the interaction with today`s camera 
housings(see page 46-47). From testing with 
people in school concept B distinguished itself 
as the most preferably concept. No extra interac-
tions like lifting a cover in concept A or a more 
complicated interface like concept C.

When it came to the decision around having a 
wristband or belt, the belt version is most likely 
the best option. Since the sonar and IMU-sys-
tem (that communicates with the drone) inside 
the belt is in a fixed position it will be easier for 
the drone to estimate the user´s position.
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DEVELOPMENT
//Drone (Companion)

Expression
Main shape

The face
The turtle

Patterns, patterns, patterns
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Expression.

Keywords.
To open up the process again when it came to 
the drone I established some more soft values 
that came up at the workshop when talking 
about the emotional connection. This was good 
for my process so I could look beside some of 
the technical aspects and be more open and 
explorative.
Taking off from the starting point of being an 
companion rather than a mindless drone the 
following keywords was established;

Underwater Companion.

Reliable PlayfulInviting/Open

Aquatic colorsSolidTextures Soft edges Dynamic Motion
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Playful
 Aquatic colors
 Motion
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Inviting 
 Soft edges
 Textures
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Reliable 
  Dynamic solids
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Main shape.

Some constraints.
Before starting to sketch I had a main shape 
that I would explore. This shape was based on 
some functional insights;

- Aim for a “square” shape. This would make it 
easier for the drone to move and turn in tight 
spaces.

- Some sort of wings that will stabilise the 
drone. Also aim to make it bottom heavy to 
increase the stability.

- The vertical movement will be done by a 
thruster placed in the middle of the drone. The 
horizontal movement has to be explored.

Top view.

Front view.
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The face.

Finding a character.
We recognize faces in all sorts of objects that 
surrounds us. I felt the part of the product that 
is facing the user was an important part to 
create something that the user could relate to as 
a companion. It would work as the face of this 
product.



144 145



146 147



148 149

Connect to keywords.
Among the different variations there was 
one shape (figure 1) that connected well 
with my keywords. Even if it was in an early 
stage it reminded of a turtle that was a fitting 
resemblance. Most people relate to a turtle as 
something slow but reliable, solid but still having 
a dynamic feeling. And by having a sandwich 
form factor with two shells it also gave it some 
lightness and a protective feeling.

Integrated rim thrusters.
The propulsion system is what will take most 
of the space inside the drone. I found the 
integrated rim thrusters that does not occupy 
as much space as regular thrusters but are still 
very powerful (http://www.tsltechnology.com/marine/
thrusters.htm). Two 70mm thrusters can achieve a 
speed of around 1 knot on a 80kg ROV. My idea 
was to have one main thruster that controls the 
vertical movement and two smaller thrusters 
that distribute the water in 8 different horizontal 
directions (figure 2). This will give the drone the 
freedom to move in multiple directions.

The turtle.

3D shape exploration.

Vertical movement. Horizontal movement.

(figure 2) 

(figure 1) 
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Quick model.
A quick foam model was made to get a better 
sense of size, shape and to have something 
more tangible to discuss around.
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Patterns, patterns, patterns.

Strict and natural.
Different patterns that could be integrated into 
the product was explored. Both because there 
will be features in the product that would benefit 
from perforations (especially the water inlets 
and outlets) and also because it could connect 
the product to underwater context. It was 
however a struggle to find a balance between 
the asymmetric and random pattern from the 
animal life and the more strict and symmetric 
feeling of the product.



154 155



156 157

FINAL RESULT
A better and safer dive

Overview
Propulsion system
Interaction device

Guide me
Advanced remote

Life Aquatic online service
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JACQUES
Your underwater camera companion.
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A better and safer dive.
Scuba diving is a special experience. We enter 
a world with another space of movement, 
surroundings and animal life. An experience 
that can only be experienced for a limited time. 
An adventure one want to remember, save and 
share. But what implications does it have on 
ones experience if one also have to focus on 
documenting it? 

JACQUES is a product that enables the diver´s 
to document their dive as an memory to re-
experience later and share with others while 
still leaving them fully immersed in their diving 
experience.

With relatively simple technology such as sonar 
and video object recognition Jacques can film 
the diver´s underwater adventure and adept to 
their behaviour without the diver even noticing 
it. 

And by being focused on the actual dive one 
also becomes a better and safer diver.
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Jacques is a product/service that the divers can 
rent at the dive resort/club when they purchase 
their dive trip. Jacques is designed to be easy to 
use for first-time users and deliver a fulfilling 
user experience from the moment the divers 
bring Jacques with them underwater until they 
have the footage from the dive in front of them. 

Belt and remote.
Acoustic modem (sonar).
IMU (Inertial measurement unit).
Battery.

Drone unit.
Acoustic modem (sonar).
IMU (Inertial measurement unit).
Pressure sensor.
1 main camera, 3 supporting cameras.
WiFi.
Processor.
Lights.

Overview.
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Size.
The size of Jacques was of course determined 
by the technology it consists of but there was 
also important that the product would contain 
enough empty space for air so the default state 
of the product is that it is floating. This would be 
valuable if for instance the battery would run out.
The “winged“ formed shape is designed to keep 
Jacques stable and not tilt. The technical package 
would be configured so the drone would be 
bottom heavy which also increase the stability.  

Simplified technical package.

Battery

Acoustic modem

Processor, IMU, data storage.

218 mm

110 m
m

240 mm 95 mm

Propulsion outlets - Lights - Main camera - Supporting camera

Propulsion outlets - Supporting camera

Propulsion outlets - Lights

Drone interaction.
The buttons on the drone all have three seconds 
delay for activation to avoid them accidentally 
being pressed underwater. The three functions is 
from left to right;

- Record. If the user wants to activate/test the 
recording.
- Synchronize. Press to synchronize with the 
interaction device.
- On/off.

Above the buttons is the battery light that 
indicates the battery level.

Lights. 
Jacques makes use of flood lights (broad-beamed 
lights) to avoid white burned out spots in the 
footage that spotlights can create. The lights 
is also angled in a way that the lights avoid the 
water pillar just in front the camera that creates 
backscatter.  
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Camera.
The main camera is a wide angle camera. This sort 
of camera is better suited in areas without much 
light and it can also create an composition with 
the user and the environment without having to 
long distance to the user (to long distance equals 
less good picture quality). Together with the 
supporting camera the software can calculate the 
depth and visibility and adjust the distance to the 
user according to the information.

The main camera can also have an coloured 
lens attached on it. This lens can be changed 
depending on what kind of water the dive is done 
in. Tropical waters is usually referred to as blue 
water as the red colours is what disappears first 
and an red lens is used to “correct“ the colours 

that will be in the footage. The lens has perforated 
holes that will fill the distance between the 
camera lens and the colour adjustment lens with 
water. In that way small drops of water inside the 
lens is avoided.

The main camera is designed in a way that it 
easily can be replaced or upgraded since that is 
the technology the product is most dependent on 
and the technology that most likely is developing 
in the fastest pace.
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Jacques is equipped with three thrusters. 
Two smaller thrusters (diameter 40 mm) that 
distributes the water flow too eight different 
propulsion outlets. These outlets control the 
horizontal movement and will give the drone 
the freedom to move in multiple directions. One 
slightly bigger thruster (diameter 55 mm) controls 
the vertical movement. Based on research these 
thrusters would be able to follow the diver´s even 
if they are swimming quite fast from point A to 
point B (the average diver swimming from one 
point to another is around one knot).

Propulsion system. The bottom of Jacques has three inlets for the 
thrusters. Since Jacques is bottom heavy these 
inlets would be submerged when Jacques is 
placed on the water surface and could therefore 
move on the water surface. The bigger inlet also 
works as an outlet.

The top of Jacques has one inlet/outlet. This inlet/
outlet controls the vertical movement.

The inlets/outlets mesh is removable to make 
it possible to clean them from algaes or other 
vegetation. 
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The freedom of movement that Jacques has en-
able Jacques to follow and film the diver´s from 
multiple angles and create an interesting footage.
Jacques acoustic modem creates an image of 
the environment in order to avoid to crash into 
rocks or other diver´s.
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Jacques movement is also based on the diver´s 
movement. If the diver is just swimming from 

point A to B Jacques keeps a longer distance 
to film the diver in the environment. But if the 

diver stops and investigates something (e.g. ani-
mals or vegetation) Jacques detects that and also 
becomes curious and moves in closer to the user 

to detect what he/she is looking at. The video 
object recognition makes it possible for Jacques 
to actually detect what the diver is looking and 

adjust the footage/angle according to that infor-
mation. 
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The interaction device it what connects the user to 
the drone via the acoustic modem. Even though 
the interaction was aimed to be minimised this 
interaction consists of the most basic functions. 
Some of them that the user most probably 
would not come in contact with but they are still 
necessary if certain situations occur.

Interaction device.

The belt contains the battery, acoustic modem 
and the IMU (Inertial Measurement Unit). It it is 
fixed around the waist so it has an fixed position 
that makes it easier for the drone unit to navigate 
around the user.
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JOIN FOLLOW GUIDE

On/off
Synchronize

(On/off)
(Synchronize)

(Can be covered since it 
not used underwater).

Knob to change the main 
mode;
- Follow
- Join
- Guide

The active mode is high-
lighted.

The remote´s battery level is 
the larger circle. The smaller 
circle represents Jacques bat-
tery level.

JOIN FOLLOW GUIDE FIND ME!

Jacques can detect certain 
animals and notify the user 
by activate a small vibration 
in the belt and give the direc-
tion to the animal.

Jacques can detect certain 
animals and notify the user 
by activate a small vibration 
in the belt and give the direc-
tion to the animal.

The other side controls three 
features;
- Primary user
- Notification
- Lights

3 second delay. Activation 
indicated by light.
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Jacques is automatically activated by the pres-
sure sensors when underwater. The diver simple 
grabs Jacques when submerging and once they 
are underwater Jacques detects the divers and 
starts following them.



180 181

The user who is set as the primary user is con-
stantly in the footage when Jacques is filming. 
Since Jacques is equipped with object video 
recognition, the face, leg, fins, etc. is recognized 
and Jacques can create an interesting composi-
tion.

The users can easily switch between being the 
primary user by simply pressing the user button 
on the interaction device.

Primary user

Secondary user
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When the divers wave towards Jacques the still 
shot mode is activated. Jacques will then indi-
cate the countdown with the lights. The divers 
can then prepare to create an memorable photo. 
This is not only a fun feature but also a way of 
communication that is more humanized and 
adds to the feeling of having an companion 
and friend in the water with you and not just a 
product.
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The diving route is 
created by the dive 
master.

63 o 49 33.05”  N
20 o 15 46.92”  E

Guide me.

If the divers want to use Jacques as an 
guide during the dive an pre-set route 
is created before the dive. Since the 
underwater “wi-fi“ is not yet as develop 
as it is on land the dive club/organiser 
would have to place buoys in the water to 
create that can communicate with GPS 
and direct that information to Jacques.

This could be an cost efficient way for 
the dive clubs to reduce cost since there 
would not be necessary for an dive 
master to be present in the actual dive. 
This network could also work for more 
professional usage as an inspection grid 
that Jacques could survey.

The diving route is uploaded to Jacques. The Guide mode is activated by 
the user.



186 187

When the users set Jacques mode to Guide it will 
take the front position and lead the users. Jacques 

always have an awareness of the distance to the 
divers so they won`t loose sight of Jacques. 
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Advanced remote.

Jacques has the possibility to connect to a more 
advanced remote. This remote should be part of 
the eco-system even though I did not develop 
this remote control in this project. The remote 
controller can be used from a boat or connected 
underwater by the diver to inspect specific areas. 

This connection is also used to charge the 
battery and transfer information.
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Life Aquatic online service.

The Life Aquatic online service is created to 
gather all information from the dive, just as a 
regular logbook divers use today, together with 
the footage. It sets the experience in the context 
and can also work as a portal for dive master´s 
to see the divers previous experience.

The information about the dive can be accessed 
through the website. The footage can of course 
also be transferred to memory sticks, external 
devices, etc.

LIFE AQUATIC

My videos

Malaysia  2014-05-06

My logbook My stats

Logged in as Moa Edin

Malaysia  2014-05-08

Malaysia  2014-05-12

Vietnam  2014-05-19

Place:
Malaysia
Perhentian Islands, Romantic beach

Duration: 
1 hour and 2 minutes

Deepest depth:
18 meters

Average depth:
11 meters
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EXHIBITION
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Have a look at my short movie!

A short movie was made to explain a little bit 
of the functions of Jacques but it also work 
as a good way of presenting Jacques more as 
a companion and character and not just a 
product. The animation style also gives the short 
movie an “lighter” feeling.

The movie can be found at Vimeo;
https://vimeo.com/96906928
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APPENDIX
References

Time schedule
Interviews with divers
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Sun.
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Sun.
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Week 4, 20/1 - 26/1

Week 8, 17/2 - 23/2

Week 12, 17/3 - 23/3

Week 16, 14/4 - 20/4

Week 20, 12/5 - 18/5

Week 5, 27/1 - 2/2

Research Final deliverables
Ideation Buffer time
Development Examination

Week 9, 24/2 - 2/3

Week 13, 24/3 - 30/3

Week 17, 21/4 - 27/4

Week 21, 19/5 - 25/5

Desktop research around context, equipment, un-
derwater technology. User interview number 1.

Zoom out and widen project perspective to create an 
open ideation phase. Try to define three directions/
concepts.

Analyze feedback from presentation. Get feedback 
on package and size from researchers (Team Na-
iad). Start identify and sketch more on expression 
and semantics. Mid level of detailing.

Model building (if no model, work on animation/
movie). Write report.

Work on presentation and report. “Catch-up” week.

Start getting concept visualized in 3D. Both digital 
and physical. Start explore more on materials. Mid 
level of detailing.

Zoom out and widen project perspective to create 
an open ideation phase. Define three directions/
concepts. Visualize in sketches and if beneficial, 
simple mock-ups or CAD models. Low detail level.

User interview numder 2, 3 and 4. Transcribe the 
interviews and collect relevant information. Desk-
top research about semantic and drones today.

Evaluate developed concept again with user´s and 
researcher. Reflect on feedback.  Continue 3D. 
High level of detailing.

Time schedule.
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Model building (if no model, work on animation/
movie). Write report.
Ind. tutoring.

Model building (if no model, work on animation/
movie). Write report.
Ind. tutoring.

Examination.
Prepare UID talk´s.

Mon.

Mon.

Mon.

Mon.

Mon.

Mon.

Mon.

Mon.

Mon.

Mon.

Tues.

Tues.

Tues.

Tues.

Tues.

Tues.

Tues.

Tues.

Tues.

Tues.

Wed.

Wed.

Wed.

Wed.

Wed.

Wed.

Wed.

Wed.

Wed.

Wed.

Thurs.

Thurs.

Thurs.

Thurs.

Thurs.

Thurs.

Thurs.

Thurs.

Thurs.

Thurs.

Fri.

Fri.

Fri.

Fri.

Fri.

Fri.

Fri.

Fri.

Fri.

Fri.

Sat.

Sat.

Sat.

Sat.

Sat.

Sat.

Sat.

Sat.

Sat.

Sat.

Sun.

Sun.

Sun.

Sun.

Sun.

Sun.

Sun.

Sun.

Sun.

Sun.

Week 6, 3/2 - 9/2

Week 10, 3/3 - 9/3

Week 14, 31/3 - 6/4

Week 18, 28/4 - 4/5

Week 22, 26/5 - 1/6

Week 7, 10/2 - 16/2

Week 11, 10/3 - 16/3

Week 15, 7/4 - 13/4

Week 19, 5/5 - 11/5

Week 23, 2/6 - 8/6

UID Talk´s!

Refine 3D. CMF and semantics. Evaluate form and 
sematics. High level of detailing.

Refine 3D. CMF and semantics. Evaluate form 
and sematics. Prepare presentation. High level of 
detailing.
Process gateway + ind. tutoring.

Have three concepts to present to external tutor 
and to send to user´s and researchers for feedback. 
Workshop based on feedback.
Individual tutoring.

Develop concept. Start defining package and size of 
product. Prepare presentation.
Halfway presentation.

Analyze and visualizations of scenario and find-
ings. Create personas. Continue to insert research 
material in the design brief.

Continue analyze. Meeting with Team Naiad to 
discuss research findings. Prepare presentation.
Research presentation + ind. tutoring.
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Interview#4 (2013-01-31): 
Alasdair McLellan, Bergen (Norway).
Alasdair is 30 years old and lives in Bergen, 
Norway. He has been diving for 8 years and has 
around 170 dives. Most of them during the last 
3 years. He is now active in Bergen´s University 
diving club for students. He dives around once 
every second week in average.

Underwater photography.
Alasdair has not used camera underwater for 
long. He does not have his own camera so 
he have to borrow it from friends. But he has 
taken courses in UW-photpgraphy and enjoys 
it but separates the diving experiences with and 
without camera. “- If I take a camera with me 
I´m going out to take pictures. Nothing else. If I 
have a camera with me it takes away the focus 
from the dive.” says Alasdair.
The main reason for take his interest to the next 
step is cost. Good UW-photography  equipment 
is very expensive. Around 40 000 kronor. When 
diving in groups they always split up in pairs 

“In my diving club there are about 
40% computer nerds (which like the 
gadget aspect), 40% biologists (who 
want to look at snails) and 20% 
others.”

- Alasdair McLellan.

or in triples. They try to match up the people 
with cameras since no one enjoys diving with 
someone that is focused on taking photos/
filming. “- You just end up sitting there and 
waiting.” says Alasdair.

Diving.
The two things he enjoys most with diving is 
experience the weightlessness, the 3D space 
around him and the almost alien nature that you 
only can see underwater. 

Unless there is a wreck or a current that takes 
him to deeper water he usually stay in more 
shallow water around 15 meters depth. They 
do what they call “blomsterdyk” (flower dive) 
where they focus on vegetation and animals. 
And vegetation is usually not any deeper than 
15 meter since the sunlight and nourishment 
do not that much deeper. Unless it get dragged 
down by current or lives on wrecks.

In Bergen the best conditions in terms of 
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visibility is during the winter months. That is 
because the visibility is based on the amount of 
plankton and algaes. And warmer water means 
more plankton and algaes. 
The preparations between each do not differ 
much depending on depth or location. Usually 
they follow a wall or wreck and turn around 
when the diving computer tells them. 

“- The diving computer gets activated when it 
gets wet and starts when you descend. It is a 
very user friendly product in that sense.” 

Alasdair usually prefers more “manual“ 
products. Simple things. The less complicated 
the fewer things that can break. 

Regarding project idea.
Alasdair do not think he would be interested 
in a automated camera. “- Maybe it is fun for 10 
times then your done with it” says Alasdair. But 
he thinks it has a better potential within bigger 
groups of people like diving clubs, retails and 

resorts. Also filming during education. He know 
that in some advanced courses the participans is 
filmed to evaluate it later.

Interviews with divers.
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Interview#3 (2013-01-29): 
Martin Hanell, Örnsköldsvik (Sweden).
Martin is today unemployed but 
volunteers at the safety at sea organization 
(Sjöräddningssällskapet). He started diving 
around -99 when he was introduced to it in 
the Swedish military service. UW-photography 
became a interest during the last 4-5 years. He 
makes around 100 dives a year. 
“- When I started diving everything was so cool. 
What is behind this rock. And that rock. Etc. But 
when you advance in skill you need something 
more. Photography is my thing.” says Martin. 
When diving around Örnsköldsvik Martin 
mostly takes macro images since the light is not 
that good. But when travelling to the Swedish 
east coast and Norway it is 50/50 usage of wide 
angle and macro. 

Equipment.
Martin has an SLR-camera in a plastic 
waterproof housing. Two arms with lights/flash 
attached. When taking photos in wide angle he 

“I always pay extra to take my 
camera as hand baggage. I would 
never trust them (flight company) 
with it”. 

- Martin Hanell 

uses double the length of the arms. On top of 
the housing is a spotlight for focus attached as 
well. He can also attach a GoPro on the top next 
to the spotlight. He is thinking of buying a new 
housing that is more ergonomic. “- Every button 
can be accessible while still holding the housing 
grip. And the most used buttons are big and easy 
to use“ says Martin. It is important to have good 
access since have to memorize which button 
does what. Especially when it is dark during a 
night dive.

The GoPro also has an red filter that can be 
flipped in place for tropical waters. It is best used 
within 12-30 meters depth. There are weaker 
filters but the colors can be easily corrected in 
software afterwards. 

Light sources.
When taking photos Martin always uses flash. 
“- In order to get the correct colors you need an 
external light source.” says Martin. When filming 
though, Martin rarely uses light. And he usually 
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“I have attached an extra diving 
computer on my camera house so I 
don´t forget about time and depth. 
You can easily forget about your 
surroundings when you are focused 
on your photography”. 

- Martin Hanell 

uses his GoPro for filming. “- The quality with 
GoPro without light is good enough unless you 
are looking for a National Geographic quality.” 
says Martin. It might be less colors and more 
in blue or green tones depending on water. In 
night dives however, some light is required. 
Martin recommends a wider flood light (spread 
light) when filming with wide angle. He uses 
diffusers that spread the light in 110 degrees. It 
might create more light on water particles but 
better than using a spotlight. “- The mistake 
a lot of people do today when filming in dark 
is using a spotlight which creates whites spots 
in the footage because the  camera tries to 
compensate.“ Martin thinks it might be difficult 
to use filming without light in our northern 
waters difficult but it definitively from the east 
coast in Sweden to tropical waters with more 
light.
About project idea.
He likes the approach and believes there is a 
market for it and had some thoughts about it;
- Stability and slowness important.

- Ascend when out of battery.
- Stops descending when diver go to deep.
- Ascend for alarming the surface in case of 
accident.
- Filming for education. Instructors are not 
allowed to film when educating because it is 
distracting them from doing their job. Same 
goes for dive masters but that is more adjustable 
depending on the groups experience.
- Keep within airlines weight limits when 
travelling with it.
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Interview#2 (2013-01-24): 
Tobias Dahlin, Göteborg (Sweden).
Tobias is 35 years old and has been diving since 
he was fifteen. His interest in photography 
started when the digital era in became popular. 
It became a more serious interest around 06-
07. Since then Tobias has been rewarded in 
both the Nordic and Swedish championship 
in underwater(UW) photography. He has also 
published a book about UW-photograpghy 
together with Martin Borg  in 2012.

When talking about UW-photography he 
mentions the importance for him to minimize 
the “water pillar” between the camera and the 
object. “-Water contains particles that disturbs 
the image quality” says Tobias. Therefor he 
avoids flash when he take photos of objects 
on a distance. The light can often hit the water 
particles and reflects back to the lens and 
creates a “white blanket photo”. But when he 
photograph in macro he always uses flash. Then 
the amount of water and particles is so small 

“The underwater world is 
something primitive. I think a 
lot of people is attracted by it.  
It has a mix of fascination and 
intimidation. I want to capture that 
feeling in an image somehow”. 

- Tobias Dahlin

that it does not affect the image. 
“- Getting close to the object is important. That is 
why the wide angle lenses for filming underwater 
has become so popular. E.g. GoPro that almost 
has an fish-eye lens. That way you can get close 
but also get the environment in the frame.” says 
Tobias.

Light also behaves different in different waters. 
Tropical and water poor in nutrition gives 
a “blue-ish” tone to the images. When you 
descend less and less light penetrates. In tropical 
waters the blue light travels the furthers. In 
Swedish/Nordic waters (high on nutrition) the 
color that travels the deepest is green giving the 
images a green tone. Usually around 4-5 meters 
depth. A bit deeper in tropical waters. But there 
are filters to help “correct“ it to some extent.

Today Tobias does not dive without the 
intention of taking photos. That is the main 
purpose for diving. When asked about the 
difference between unexperienced divers and 
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experienced he thinks beginners usually has 
enough focus on keeping the buoyancy and 
the everything in place. Just experience the 3D 
space feeling. The visual experience comes after 
being more comfortable in the water. After that 
you start to look and see more things and maybe 
travel to new locations for new experiences. 
After that photography comes natural to many 
divers such as Tobias himself.

Before diving he usually prepares his equipment 
for whatever mentally picture he has in his mind 
and want to capture. But when it comes deciding 
a more standard footage for filming he thinks a 
horizontal view (in relation to the diver), slightly 
underneath would be the best. “-You catch more 
light and get a better feeling of the space” says 
Tobias.

Tobias do not recommend diving alone but 
does sometimes anyway since it not usually fun 
to dive with a UW-photographer. He gets so 
immersed in his photos that he stays to long in 

to deep water for example.

Tobias thinks an automatized camera could 
have an safety aspect. “-Document your dive 
while still being a safe diver could be a strong 
selling point” says Tobias.



214 215

Interview#1 (2013-01-21):
Fredrik Gidlund, Umeå (Sweden).
Fredrik has been an scuba diving instructor for 
over 20 years and has done over 2 500 dives. 
He works as an police officer but also runs the 
Umeå diving center where they can educate 
people and offers technical diving services such 
as inspections and filming.

Fredrik started diving when he was fifteen. 
Before that he was doing free diving and 
snorkeling. “-I have always been interested in 
diving. I don´t know why“ says Fredrik. Today he 
does not dive for fun but says he stills enjoys the 
feeling of being weightless. 

On the question about what separates the 
unexperienced divers compared to experienced 
Fredrik says that unexperienced have to put 
more concentration on the dive. “- It is like 
driving a car. First you have to learn it and be 
comfortable then you can enjoy it“.

Communication
There is some wireless communication Fredrik 
has used. Often it does not work so good. 
When it comes to talking to the surface, the 
temperature difference can create what is called 
thermocline and makes it hard for the radio 
waves to reach the surface in a good quality. 
Often an extra transmitter has to be lowered 
to the same depth as the divers from the boat. 
But it is somewhat expensive and not in enough 
good quality that Fredrik uses it.

When mentioning the wireless devices that uses 
sonar waves to communicate with pre-made text 
messages he says that; “- If you are going to send 
text messages to each other you might as well do 
signs”.

Underwater-filming
Fredrik has some experience filming 
underwater. Used to have an DSLR camera but 
now usually uses GoPro cameras. They work 
great. However the battery dies very quick in 

“Diving today is aimed towards 
the public. It is much easier and 
accessible than it used to be. Both 
equipment and education”. 

- Fredrik Gidlund, Diving instructor and technical diver.
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cold Swedish waters. He mentions that it is 
important that you move slowly and uses light 
sources from the sides to not hit the water 
particles. He usually keeps a distance of 1-2 
meters. GoPro has an display that works to 
a certain depth but is too complicated to use 
underwater.
The visibility in the waters around Umeå is 
about 3-4 meters but could be everything from 
0-10 meters. Temperature is from 0-16 degree 
Celsius.

Preparations.
Fredrik`s max depth for diving is 50 meters 
(B-certificate). But he says it is very few jobs 
on 50 meters. None actually. The problem that 
deep is nitrogen narcosis (“depth drunkenness”) 
which usually appears at 30 meters. To avoid it 
they make a plan before each dive how deep and 
how long they will stay in each depth to be sure.
Usually they are two divers and one  person on 
land or the boat. They gather information and 
plan the dive. When in the water he seldom 
uses maps or compass. “- Diving while always 
looking at your compass is not very fun.” says 
Fredrik. They follow their path (can be rocks or 
a wreck etc.) and half way they go back. Most 
dives lasts for about an hour.

For recreational divers the most common dives 
are smaller group dives together with or with the 
instructions of a dive master.

Fredrik mentions the importance of preparing 
the camera carefully. The O-ring (silicon sealing 
around lid) has to be cleaned and greased before 
each use. I single string of hair can destroy the 
sealing.  It is also good if the camera housing can 
be sealed where it is dry air. Otherwise there is a 
risk of condensation when underwater.

Underwater situations.
Some situations that can occur underwater 
according to Fredrik is;
- Decompress problem while descend.
- Long swim home after dive.
- Stress. Losing the group and feeling vulnerable.
- Out of air.
- Nitrogen narcosis. Which is a big factor when 
running out of air.

These are situations that the product/drone 
might be able to help with says Fredrik.
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