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Introduction

ONSITE is a research project that builds knowledge on how to implement
human-centred design processes within ship design. The project focuses
specifically on a field study methodology and the transfer of knowledge
between human-centred design and engineering disciplines.

ONSITE WAS STARTED in 2014 after an initiative
by Ulstein International and the Ocean Indus-
tries Concept Lab (OICL) at the Oslo School of
Architecture and Design (AHO). After having
collaborated with AHO on the Ulstein Bridge Vi-
sion (UBV) project, Ulstein saw the potential for
including design methods from human-centred
design within ship design processes. The UBV
project had extensively used field studies to in-
form the design of a ground-breaking ship bridge
design. Ulstein saw that this methodology might
have an impact on the entire ship design process.
Consequently, ONSITE was established to focus on
developing knowledge that can secure an efficient
feedback loop between field studies carried out
during maritime operations and design processes
onshore.

To realise the idea, Ulstein enrolled PON Power
and DNV GL as industry partners and the Nor-
wegian University of Science and Technology
(NTNU) as an additional research partner for the
project. The project was established as a compe-
tence project for industry (kompetanseprosjekt
for neeringslivet), co-financed by the Norwegian
Research Council through the MAROFF program.
Opver the last four years, the project has developed
frameworks, methods and software tools that link
field studies in demanding marine operations and
the onshore ship design process. It has focused on a
practice-driven approach where field studies (car-
ried out by designers trained in both marine design
and field study methods) have been integrated into
industry-driven maritime design processes.
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The project has improved how field knowledge
can be efficiently applied in design processes as a
platform for better marine design. This involves
the capability of undertaking field studies within
short time frames, effectively organising the data
in line with other existing studies, transferring the
knowledge to the design team, nurturing a culture
of long-term knowledge building and investigating
how digital tools can support field study processes.

Key topic areas of the project included:

1. What data is needed for ship design processes?

2. How can field data be effectively captured and
annotated for design purposes?

3. How can field data be shared effectively in ship
design processes?

4. How can a systemic understanding of opera-
tions be captured by efficiently combining the
results from multiple field studies?

5. How can software make field studies more ef-
fective by facilitating and partly automating
data harvesting, sharing and retrieval?

This publication offers a brief insight into some of
the results that have been produced by the project.
For further, more detailed information, there is a
complete list of research publications at the end
of this report.
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Project partners

To strengthen multidisciplinary innovation processes in ship design, the
project group gathered together researchers from both the humanistic
and technical disciplines alongside three industry partners representing
ship design, equipment manufacturing and regulation.

ONSITE Is LED BY OICL at AHO. The project group
includes NTNU, Ulstein International, DNV GL
and PON Power.

Dr. Kjetil Nordby and Etienne Gernez were
the principal researchers from OICL. In addition,
Sigrun Luras, Snorre Hjelseth, Marianne Steren
Berg and Henry Mainsah from OICL participated.
Kjetil Nordby was the project leader and Etienne
was a PhD candidate with a background in the
maritime industry.

Four design students from AHO were hired for
short missions to help out with visualisation and
prototyping. The whole class of third-year design
students took the field study course at AHO each
year between 2016 and 2019.

From NTNU, Hans Georg Schaathun and Aya
Saad were the principal researchers. Hans Georg
and Aya are Professor and Postdoc in Computer
Science at NTNU Alesund, respectively. Several
students contributed to the software development.

From Ulstein, Per Olaf Brett and José Jorge
Argis were the principal researchers. Per Olaf is
Deputy Managing Director, Vice President and
Professor II at NTNU in Management of Ma-
rine Design. José Jorge is a PhD fellow (attached
to NTNU). André Keane, Ali Ebrahimi and Berit
Cecilie Skeide joined Etienne for a field study on a
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fishing vessel. Additional independent field studies
were carried out by Ulstein designers.

From DNV GL, Qystein Gokseyr and Fenna
Van de Merwe were the principal researchers.
Qystein is Head of the Safety Advisory Department
and Fenna is Principal Consultant in the same
department. Several ship surveyors from DNV
GL collaborated as informants to one field study
carried out by Kjetil Nordby and Etienne Gernez.
Several DNV GL consultants from the Innovation
and Digitalisation Department carried out inde-
pendent field studies.

From PON Power, Qystein Skir and @yvind
Seim were the principal researchers. @Qystein is
Technical Director and @yvind is Project Manag-
er. Several service technicians from PON Power
contributed as informants to a field study carried
out by Etienne Gernez.

Finally, Margareta Liitzhoft from the Western
Norway University of Applied Sciences and Steven
Mallam from the University of South Eastern Nor-
way contributed as external research consultants.

Altogether, the participants covered the fol-
lowing disciplines: maritime engineering, human
factors, industry and interaction design, design
research, computer science, innovation, sales,
strategy and management.

For Ulstein, the motivation to participate stems
from constantly striving to innovate and design
ships that are smarter, safer and more efficient to
operate. Innovation comes from the development
of design processes and design methods, with a
specific emphasis on knowledge transfer from oth-
er design traditions.

DNV GL's motivation came from the obser-
vation that DNV GL has a large number of per-
sonnel onboard ships at regular time intervals,
over the entire ship lifetime, all around the world.
With, at the same time, a push from the industry
to transition to more efficient processes through
digitalisation, DNV GL decided to explore how
the field study methodology could be applied to
its own processes.

PON Power has many personnel in the field,
with service technicians traveling all around the
world to service ships. Its motivation is to be able
to use these technicians to assemble operational
knowledge from the field and share it with in-
house innovation processes.

AHO
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Why field studies matter in

maritime design

A ship’s performance often relies on whether its crew are able to fully
take advantage of all its capabilities. We argue that field studies are an
important method that may help in the design of more user-friendly
ships. However, such studies need to be well integrated into the multidis-
ciplinary process of designing ships in order to reach their full potential.

THE HUMAN ELEMENT is the major source of risk
to safe operations. Up to 80% of marine and off-
shore accidents are attributed to human error or to
some form of human input. The resulting expenses
range from the costs of large accidents, downtime,
maintenance and legal fees, to loss of reputation
and various matters relating to personnel. Human
errors are generally caused by technologies, envi-
ronments and organisations that, in some way, are
incompatible with optimal human performance.

Safer, greener and more efficient marine oper-
ations are achieved through design processes that
take the entire operation into account, including
the human element. To achieve this, the industry
needs designers who are trained in acquiring and
applying field knowledge and who have easy access
to shared knowledge bases from the field.

Hiring designers with maritime operation-
al experience (e.g. captains, chief engineers) has
been an approach that has been implemented to
integrate experience-based operational knowledge
into design. However, the increasing complexity of
demanding operations makes experience compe-
tency insufficient as the main source for knowledge
supporting design. In addition, the decreasing Nor-
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wegian fleet and the consequently smaller number
of Norwegian personnel have led to the call for
alternative approaches to securing operational
competence in the design process. An increasing
demand for leaner operations, improved safety and
adherence to environmental regulations, as well as
a greater service orientation, all serve to accentuate
the need for a comprehensive understanding of
operations in ship design. However, it is a challenge
to fully understand demanding operations in or-
der to change them through design, since they are
complex intertwining systems of interacting people
and technologies.

Field studies play a critical role in acquiring
contextual, systems-oriented and human-centred
knowledge from demanding marine operations.
The industry acknowledges that designers need
an onsite comprehension of complex operations
and tasks that ranges across systems and varied
conditions.

Field studies for ship design differ from tra-
ditional ones in human factors or social science
disciplines in that they must take into account the
domain knowledge of the design disciplines in-
volved and their particular data needs, as well as

facilitate feedback loops from the ongoing design

processes.

Today, field studies are carried out sporadically,
often by external consultants. These consultants
are often specialists in their own fields but are not
always aware of the detailed knowledge needs of
the naval architect (e.g. segment understanding,
arrangements), the interaction designer (e.g. read-
ability in different light conditions, interaction,
timing and task priorities) or the stability engi-
neer (e.g. crane, tower and handling operations).
The result is insufficient knowledge-building in
the companies and insufficient knowledge with
which to successfully model and simulate the com-
plete ship performance when in operation. This is
a problem that may lead to design proposals that
do not function well during demanding operations.
ONSITE has tried to overcome this problem by
integrating domain experts into the field study pro-
cesses themselves in either the planning, carrying
out or analysis of the field study results.

ONSITE - PROJECT REPORT / 2019
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Design-driven field research for

Ocean Industries

User-centred design warrants a mix of analytical, creative processes
with an emphasis on the user’s potential needs. Field studies supporting
such processes have a broad role in securing, design reflection and the
designer’s experiential understanding of the use context in addition to

data collection.

WHEN DESIGNING for users in the maritime do-
main, it is necessary to develop detailed knowledge
about users, their context and their activities. To do
so, designers employ a range of methods such as
literature reviews, interviews, focus groups, work-
shops and collaborative design. Common for these
methods is that although they may generate useful
knowledge about users, their activities and the con-
text, they all offer indirect access to the use con-
text. We consider such indirect access to the work
context to be problematic for user-centred design
processes. This is because it is easier for users to
recollect and comment on their work while being
present in their work context. It is also much easier
for designers to understand work practices when
seeing them performed in real life.

Based on experiences from undertaking field
studies supporting design processes, we propose
that field studies are integrated parts of design pro-
cesses, that are planned and executed according to
the evolving needs of design processes. We suggest
three main motivations for undertaking field stud-
ies for design: data mapping, experiencing life at
sea and design reflection.
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Data mapping

Design processes require a wide range of informa-
tion about users, their activities and the context.
Each project will have different requirements in
terms of what data to collect. However, since field
studies are costly and an innovation process might
venture into unknown territory, we recommend a
broad approach to data collection in design-ori-
ented field studies. This includes observations of
and interviews with users, data capture from ship
systems, as well as the comprehensive collection
of media from the observation site.

Experiencing life at sea

We emphasise the subjective personal experience
of being on board a vessel as important for building
designers’ maritime competence. Consequently, we
suggest an ethnographic approach to field studies
where designers engage in the maritime workplace.
This involves familiarisation with life on board
the vessel in addition to the work activities. It also
involves understanding the environmental and
temporal aspects of being at sea through personal
experience.

Design reflection
We suggest integrating design refection into field

study processes. This includes evaluating design
potential, developing ideas and concepts while in
field and using the field to prepare for idea gen-
eration later in the design process. This involves
bringing early-stage ideas to the field as well as
including users in design processes while on board.
By integrating design refection into the field study
process, designers can take advantage of having the
tull richness of the context and the relevant users
at hand when developing their design.

We see design-driven field research as close-
ly integrated into design processes in such a way
that we encourage design reflection in the field.
Although field research is usually positioned early
on in the design process, we encourage design re-
flection before, during and after the field research
has been carried out.

Design reflection
Reflect on design potential
and develop ongoing designs

Data mapping Experiencing life at sea
Collect data for Get to know the people,
specific purposes context and culture

ONSITE - PROJECT REPORT / 2019
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A 10-day course in field studies

The project has developed a practice-focused course in field study
methodology through three iterations. It is now a permanent course at
AHO where all third-year design students are exposed to undertaking
field studies on ships in operation. This is an important step in building
Norwegian designers’ understanding of designing for Ocean Industries.

SINCE FIELD STUDIES are costly and time-consum-
ing, it is necessary to get as much value as possible
from the studies that the company invests in. In
order to improve the cost benefit of such studies,
it is important to both improve the efficiency and
relevance of field studies for the design projects
they support.

The 10-day course is designed to train the stu-
dents in how to carry out a field study and be re-
source efficient and to ensure that the field study
can translate efficiently to ongoing design process-
es ashore. The learning philosophy of the course
is to offer learning experiences through practice
followed by self-reflection on these experiences.

The students are divided in small teams and
each team approaches the field study as part of a
design project where they develop design concepts
and present these in their final report. We empha-
sise reflection on the experiences of being in the
field throughout the course to train the students
in reflecting on their own experiences. Finally, we
introduce methods and processes that aim to im-
prove efficiency and the quality of their observa-
tions and documentation.

Over two intensive weeks, the students experience
a complete field study process, including planning
and undertaking a realistic field study, analysing,
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writing up the data, and sharing and reflecting on
the data with other designers. During the course,
we arrange a series of lectures and smaller tasks
as well as offering templates and tools supporting
each stage of the field study process.

The course has the following goals:

® Understand the importance and ethical
dimensions of field studies for design.

® Learn to plan effective field studies.

® Learn to use the most important observation
methods.

® Learn to reflect on design processes while in
the field.

® Learn to organise data from field studies.

® Learn to analyse field data, individually and
as a team.

® Learn to share insights from field studies.

® Learn to write field study reports.

DAY 1 DAY 2 DAY 3 DAY 4-5 DAY 6-7

o m o

ACTIVITY | I | I | I m
Lecture Lecture  Lecture  Field study Data

onboard ship analysis

il C 5
v— v—
INPUT TO v= v—=| I
STUDENTS

Final reports Examples of Field study

from previous interview plan template

course questions
ASSIGNMENT
Read and Do an Prepare field
reflect interview study plan
STUDENTS

DELIVERABLES %

Mentoring ]

Execute
field study

Interview self-  Field study Self-
evaluation plan evaluation

The course has already been fully implemented in
2016, 2017 and 2018, where 20-30 design students
were trained to undertake field studies on large
passenger ships in collaboration with Fjordline and
Colorline. The ships were selected for three main
reasons: they have regular routes, which simpli-
fies the course’s logistics; they offer a diverse set of
observation sites, allowing us to undertake varied
field studies, and; they are large enough so that we
can distribute many students throughout the ship
without interfering with the crew’s operation.
Our experience of running the course is that it
is an effective introduction to field research in de-
sign. It is also an important contribution to design
practitioners’ understanding of how to understand
users and the user’s context in general and in the
maritime domain in particular. The course will be
continued at AHO after the end of ONSITE.

DAY 8 DAY 9-10
(LY,

W e

Innovation Finalize
workshop report

[ Mentoring ] [ Mentoring] [ Mentoring ]

Unpack and
analyse data

Workshop Self-

plan

Plan and
facilitate
workshop

<

Report
findings

evaluation Final report
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Linking ship architecture and
maritime operations

It is a challenge to integrate end users who can inform the ship design
process with their knowledge and experience of operating a ship. The
OPeration-ARchitecture (OPAR) model lays out a framework that helps
to bring maritime operations naturally into the ship design process.

ACROSS STAKEHOLDER GROUPS involved in the ship
design process such as designers (ship designers,
sub-contractors, ship yards) and the end users of
the design object (ship owners, ship managers and
operators, the ships crew), the involved stakehold-
ers have different levels and directions of expertise.
Consequently, frameworks for understanding the
separate parts of ship design can be hard to share
across disciplinary gaps. This is especially impor-
tant for the gap between the technical expertise
of the ship designers (design) and the operational
experience of the end users (operation).

The gap between design and operation is a
serious challenge, since miscommunications and
non-inclusive design processes can lead to sub-
optimal or even unsafe ship design solutions. De-
signers need to understand the tasks of the human
operators during ship operations and use this un-
derstanding to create designs that are compatible
with all the systems the ship users interact with.

To help bridge the gap between operations
and ship design, we have developed a framework
in which design activities that combine a tech-
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nology-centred perspective on ship systems and
a human-centred perspective on the use of ship
systems can take place. We call this the OPera-
tion-ARchitecture, or OPAR framework, where
ship design is modelled as a concurrent exploration
of the operation of the ship (how the ship is used)
together with the architecture of the ship (what the
ship is made of).

We model the ship’s operations as the combi-
nation of work tasks carried out by the ships crew
when engaged in the operation of the ship. We
model the ship’s architecture as the combination of
the systems that make up the ship. OPAR places the
human-centred representation of the ship opera-
tions next to the technology-centred representa-
tion of the ship, and proposes design activities that
connect these two representations. Because ship
design is iterative, OPAR also includes design ac-
tivities related to the generation and evaluation
of concepts.

Similarly to starting a design process by looking
at existing ships, we recommend starting the de-
sign process by undertaking a field study on a sim-

Ahla
4
|
HUMAN-CENTRED HYBRID

Field observation (photo)

- o
o

Q.09 o o

000000000

Field observation (note)

ilar ship to map the working and living conditions
of the end users of the ship, as well as how they are
currently performing ship operations. Using these
field insights, we then recommend analysing how
the existing systems on board the ship enable its
human operators to use the ship and identifying
design problems that might impact the safety and
efficiency of ship operations. From this analysis, we
recommend sketching what architectural solutions
might enable the human operators to perform their
work in better conditions.

Scenario mapping / Task analysis

° Quullll B

3D CAD model with human avatar

TECHNOLOGY-CENTRED

In addition, OPAR can be used in other use cases
such as:

® Retrofitting new systems to check if the new
systems require a change in their operational
procedures. Conversely, the designer can start
with the analysis of an operation and use it to
select a specific system that allows the opera-
tion to be performed in a better way.

® Repurposing of the ship to check how different
operations can be used with the same ship ar-
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Linking ship architecture and maritime operations Linking ship architecture and maritime operations

PROTOTYPING

Paper/cardboard mock-ups

Scenario enacting
1. Design participants and their 3D modelling

T . contributions are visualised
along a timeline

® , \ , PREFERRED SITUATION
e v . 2. End-users are included
" = ) 5
early in the process
using field studies
‘!‘ - v EVALUATION o - WORKSHOP
e ’ (Not performed) E g Workshop facilitation
l ] I ; = S Layered—scgnario mapping
I . Task analysis
O
& (¢}
<
A °
4. Collaborative data analysis [ ./ 3. Field data is collected
workshops are organised and analysed in a way AS-IS SITUATION
to facilitate collaboration that informs specifically
between the design participants the ship design process FIELD STUDY
Field observations
Interviews
. o Scenario mapping
- - Layout mapping

chitecture, or if the architecture needs to be  We designed OPAR so that it can enable several We believe that using OPAR has the potential to
modified to perform the desired new operation.  types of connections in the design process: open up new perspectives on the design process.

® Designing autonomous and remote-controlled We observed that designers who worked with

ships: In this case, both operation and architec- @ Connecting design process steps such as early

ture can be partially unknown. The operation concept design and detailed engineering.
of the ship might not be spatially constrained

ship workplaces and end-user experiences were
triggered to think about their own experience as

designers and how their work might impact the

to the ship, with ship control centres being ¢ Clonneiting desig.n activ(iitiesliuch ?s’ .for exam- experiences of the end users.
e, system mapping and task analysis.
placed ashore. In the case of automated systems pie sy pping Y

from which humans are progressively being ~ ® Connecting design activities that take place
removed, there needs to be an analysis of what ashore with activities that take place at sea.

human operators do and how they doitto de- o Connecting human-centred, qualitative design

rive what can be automated, and how. data with technology-centred, quantitative de-

sign data.
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The PON-Ulstein engine room case

How can we design engine rooms that cater better to the needs of their
human operators and how can we do this through a design process that
involves multiple companies and competences? We facilitated a human-
centred, collaborative, field-driven design process together with PON

Power and Ulstein.

SHIP DESIGN IS A decision-making process and
communication is one of the main design activ-
ities. As such, there is a need to secure undistort-
ed communication and equal roles in the dialog
among stakeholders of the ship design process.
The facilitation of information sharing between
design stakeholders is also important for exploring
innovation opportunities lying at the crossover
points between different design steps executed by
different design stakeholders.

The traditional approach is that a subcontractor
delivers a detailed design proposal that is includ-
ed in the overall ship design concept by the ship
design company. In terms of the design of engine
rooms and engine control rooms, we uncovered
the following challenges with this approach with
PON Power and Ulstein:

® PON Power needs to integrate many different
systems into a coherent and compact engine
room without the possibility of being able to
modify any of the integrated systems.

® The technical drawings need to be shared as
fast as possible with Ulstein so that they can
start integrating this part of the ship with the
rest of the ship.

® Even when the final technical drawings are very
detailed, the shipyard will need to add more
systems during the construction phase, which
might impact the original design quality.
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To address these challenges, we implemented a
three-step process.

First, the field study focused on PON Power's
part of the ship design process, with the objec-
tive being to better understand the experience of
their end users working in the engine rooms: How
can we design for better experiences of ship engine
rooms?

Then, the post-field study workshop focused
on how PON Power and Ulstein could collaborate
when designing a ship with an engine room that
would cater for the needs of the ship’s crew and
how they could secure the quality of the design all
the way up until the delivery of the ship.

Finally, in the prototyping session, we tested a
concept that was generated during the field study
and the workshop that had the potential to im-
prove the design process through the modelling
of operational-use scenarios in a 3D CAD model.

We started by visiting PON Power's office and
engine systems integration site. Then, one research-
er from AHO spent five days on board a platform
supply vessel designed by Ulstein and built in Chi-
na with an engine room designed by PON Power.

The field observations focused on:

1. The tasks performed by the crew in the engine
room during the supply operations of the ship.

2. The systems used to perform these tasks.

3. The experiences of the crew when using these
systems.

As aresult, we identified two main problem areas:

1. The engine as a working place: The engine needs
to be seen as the central element of a working
place where human operators need to carry out
work tasks every day.

2. Engine integration in the engine room: The en-
gine’s integration into the whole engine room
needs to enable the human operators to carry
out their work tasks in the safest and most ef-
ficient way.

We then facilitated a workshop with PON Power
and Ulstein to explore their own experience in the
design of engine rooms and their integration into
the overall ship design. We identified design prob-
lems that repeatedly came up during the design
of engine rooms and sketched opportunities for
addressing these problems.

Before the workshop, we prepared visual con-
cepts that summarised the ideas generated dur-
ing the field studies and discussed these only with
PON Power. The visuals helped in facilitating the
workshop conversations and triggering improve-
ments and new ideas.

There were two main outcomes of the work-
shop. First,a common understanding was reached
of the engine room design requirements built upon
the perspective of the end users and the design
stakeholders in their respective contexts of use.
Second, a concept emerged for a collaborative de-
sign process and a collaborative format supporting
this process.

We went back to PON Power’s office to proto-

ONSITE - PROJECT REPORT / 2019
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The PON-Ulstein engine room case

-—f ‘! )

type the concept for a collaborative, human-cen-
tred design approach to engine room design. We
filmed one of PON Power's service mechanics
while he performed service interventions on an
engine. We found and built mock-ups that repro-
duce the sizes and shapes of different engine parts
and servicing tools. This enabled us to document
in video and then transfer onto a 3D CAD model
how a service intervention is done, what tools are
used and what space is required around the engine
for the mechanic to work under safe and optimal
conditions.

The concept of human-centred engine rooms
that was developed in this case has the potential to
enable more efficient maintenance and service in-
terventions for the end users of the engine rooms,
which reduces the risks of injury, system failure
and operational downtime.

For the design stakeholders involved, the use of
human-centred design methods has the potential
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to improve the detection of design flaws and, con-
sequently, to reduce the risk of additional design
iterations to correct these flaws.

The design process itself enabled each company
to stimulate internal and external collaboration.
With PON Power, we connected a service mechan-
ic with a 3D modelling engineer, a yard supervision
engineer and the technical director. With Ulstein,
we connected concept engineers working with ma-
chinery and hull design with engineers working
with detailed ship design. Last but not least, we
connected all these design stakeholders together
with the end users of their design artefacts.

Looking at the cost of our approach, the field
study took approximately 100 hours and the
workshop approximately 5o hours, including all
preparatory and conclusive work. Per Olaf Brett
from Ulstein explained afterwards: “Cost [of field
studies] is not an issue. (...) Field studies can be
very valuable for the downstream design process”

The PON-Ulstein engine room case

Video from field study

© °-

Video from scenario enactment

Interviews

3D model with
service space

:
{ sZ

Interactive user manual

l

2D drawing plan, section

—06-

VR experience
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The DNV GL ship survey case

Each one of the many DNV GL ship surveyors performs up to 200 ship
surveys per year. A ship survey is actually a form of field study where the
ship surveyor captures in situ information about the use of the ship by the
crew. How can we improve the efficiency of the ship survey and its use as
a knowledge base for ship design and operation?

THE SHIP SURVEY PROCESS is one element of DNV
GL's Classification system. It is connected to a large
database of ships, technical documents, 3D models
and official documents such as quality certificates.
Ship surveys take place all the time, all the over the
world. As such, the process is part of a complex
system that is accessed daily by many users, both
DNV GL employees and their customers.

To deal with this complexity and to improve the
efficiency of the system, DNV GL has been work-
ing on a large digitalisation program. Together
with DNV GL, we focused on how the work of
surveyors might be impacted by the digitalisation
efforts, and how their work might be supported
by introducing new tools and new approaches for
performing ship surveys.

We focused on three questions:

® What are the activities/tasks the surveyor en-
gages with during the ship survey?

® What activities might be performed by some-
one else than the surveyor? What activities
might be performed by the surveyor remotely
instead of him/her being physically present on
the ship?
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® What knowledge captured by the surveyor
might be relevant for ship design and operation
problems? How can we access this knowledge?

To address these challenges, we implemented a
three-step process.

First, we carried out interviews ashore with
DNV GL surveyors to map the process they were
currently going through when performing a sur-
vey. Based on this, we designed a plan for a field
study and carried it out shortly afterwards. Two
researchers from ONSITE followed two DNV GL
surveyors for one day when the surveyors were
inspecting a ship berthed in Bergen.

Then we held a workshop with DNV GL con-
sultants working with the digitalisation and inno-
vation process to explore and analyse the findings
of the field study.

Finally, we held another workshop with DNV
GL consultants, DNV GL Class representatives and
DNV GL surveyors to review the concepts devel-
oped by DNV GL consultants in parallel with the
field study. We also started to plan upcoming field
studies to continue working on the concepts.

The preliminary interview and the field study
enabled us to map the survey step by step along a
timeline, following the structure of a task analysis.

This map gave us detailed insights into how to sup-

port each task carried out by the surveyor. Specif-
ically, it gave us an insight into whether the task
could be performed by another person than the
surveyor and if it could be performed remotely.
Most importantly, it gave us a qualitative descrip-
tion of the experience of the surveyor when per-
forming these tasks, including how current systems
and tools were used and what modifications might
be introduced.

During the workshop, we reviewed the task
analysis used to structure the field study results
in detail together with the DNV GL consultants
working with the digitalisation and innovation
process. For each finding, we compared our respec-
tive understanding of the needs of the surveyor
and how they related to the ongoing work done by
the DNV GL consultants. This enabled us to trans-
fer our field experience to the DNV GL consultants
who had not necessarily had the opportunity to
follow surveyors during a survey.

After that, we had a meeting with Class rep-
resentatives to share the field study findings and
present our list of concepts in order to align them
with their own work on the digitalisation of the
process. Based on this, we updated and validated
the list of prioritised concepts together with the

surveyors. We all met in a final workshop where
the DNV GL consultants and Class representatives
presented their concepts to the surveyors and the
surveyors gave feedback. We concluded by plan-
ning further field studies that DNV GL consultants
could carry out on their own.

The field study confirmed several assumptions
the DNV GL consultants were working on in par-
allel and helped them refine their concepts.

The process put surveyors, station chiefs, con-
sultants, section managers, and innovation man-
agers in contact and enabled them to share their
respective experience.

The DNV GL consultants went on to carry out
field studies on their own afterwards. Their feed-
back was that experiencing the life and work of
surveyors was very valuable, and that compared to
a traditional interview; a field study gave richer data
by allowing for more spontaneity and observing
actual situations.
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The Ulstein fishing vessel case

When Ulstein started to work on the design of the next generation factory
stern trawler, it immediately carried out a short field study. Ulstein
developed a new concept and asked AHO to help in performing another
field study to test this concept and help additional ship designers to gain

operational experience.

WORKING WITH THE DESIGN of a new type of ship
means working with limited knowledge about
how this type of ship operates, what systems are
installed on board and what the crucial elements
are that need to be included in the new design.
Undertaking a short field study at the beginning
of the project helps in starting to explore these is-
sues, but there is much ground to cover in a limited
time. In spite of all the limitations and challenges,
Ulstein needed to produce a balanced design as
the outcome of the pre-contract phase.

AHO joined Ulstein's team towards the end
of the Accelerated Business Development (ABD)
process. The objective was to help Ulstein collect
feedback about the concept it was working with
and to gather field data that would be useful for
the downstream design process. AHO worked with
Ulstein to find out what critical knowledge was
needed to be obtained during the field study and
how to obtain it in the most efficient way.

To address these challenges, we implemented
a three-step process.

First, a workshop was set up to prepare the field
study. The workshop actually took place just hours
before going on board the ship. We gathered as a
team with one researcher from AHO and three en-
gineers from Ulstein and went through everything
we knew about this type of ship, what we did not
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know, what we wanted to find out and we put a
plan together to do so.

Then, we went on board the ship and started to
work while the crew was finishing loading up the
ship. We left the harbour a couple of hours later
and came back a couple of days later because the
ship needed some repairs.

Finally, we analysed the field data collectively
with the same team and managed to do this re-
motely, with one field researcher from AHO locat-
ed in Oslo and the three Ulstein engineers located
in Ulsteinvik.

The Ulstein team had gathered much oper-
ational data already through a preliminary field
study, as well as videos filmed by ship crews on
board similar ships. In addition, the team had de-
veloped a new concept for this type of ship.

To prepare for the field study, we undertook
a layered scenario mapping that broke down the
main operations of the ship along a timeline, with
several rows of information for each time step.
There we mapped what systems were most likely
used by the crew, what we wanted to check out
regarding these systems, how they might impact
the safety and efficiency of the operations, and
how they related to the new concept developed
by Ulstein.

Following this workshop, the goal of the field
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study was then to review, step by step, the map
we had produced, to update it and correct it with
first-hand information from the observation of the
ship operations and interaction with the ship crew.

The crew generously gave us one room on the
ship where we could gather to debrief in terms
of our observations and invite crew members to
review our work. When Ulstein’s engineers start-
ed to show sketches of their concept to the ship’s
captain, he started to build a model with paper and
cardboard to make sure he understood correctly.
As a result, we built more models and got valuable
feedback about what should be improved regarding
the concept.

On returning from the field study, we updat-
ed the layered scenario map with the objective of
using it further in the design process. We used
a spreadsheet to prototype the map and got the
help of a design student from AHO to visualise the
map in a clear and efficient way. We also wrote a
design guideline document that summarised the
most valuable teachings from the field study. The
contents of the guidelines were insights that could
only be obtained through field experience.

Ulstein’s engineers reported that its customer
was impressed by its field observations and anal-
yses. Despite Ulstein's limited experience with

this type of ship, the team had made observations
and produced concepts that the customer had not
thought about previously, despite the customer’s
lengthy experience with the matter at hand. Ulstein
went on to sign a contract with this customer and
produce several other design variations for this
new ship segment.

The whole process enabled Ulstein to train its
engineers on how to prepare for a field study, per-
form field observations and work with the find-
ings in the downstream design process. Ulstein
is now training more people internally at under-
taking field studies and it has developed its own
routines. Per Olaf Brett commented in a project
seminar: “From now on, we will never undertake
a new ship design project without using the field
study methodology”
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Undertaking field studies:

The process

Undertaking field studies in a design process has the potential to improve
the design data quality, the team'’s experience and design judgement.
However, it is a method that is not common in current design processes.
We created a four-step process with detailed descriptions of the tasks
to be performed by the design team, the input and output data creat-
ed during each step and how collaboration takes place between team
members going into the field and staying ashore.

The process consists of:

® Step 1: The field study itself, with all the prepa-
rations required to enable the team to collect
rich data relevant to the downstream design
process in a time-efficient way.

® Steps 2 and 3: The structuring and analysis of
the data through individual work (step 2) and
collaborative data-analysis workshops (step 3).

® Step 4: The dissemination of the data to the
right people in the right way.

The team should always keep in mind the three
main outcomes the process is designed to lead to.

First, the end users of the object being designed
must be placed at the centre of the design process.
The designers need to focus on capturing the needs
of the end users they design for and transferring
these needs into the design process.

Second, to place safety and efficiency first in
the decision-making process. The qualitative field
observations need to be translated into operational
requirements where safety and efficiency are al-
ways the priorities of the designers.

Third, a high-value delivery must be targeted.
The whole process should be effective and efficient,
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justifying its cost and use in a design process, and
it should connect with existing design processes. It
should support and encourage multi-disciplinary
communication and collaboration. In other words,
the process should create more value than the value
of its individual deliverables.

Planning field studies

The goal of this step is to design a field study that
answers the needs of a specific design process. This
is done in a top-down manner, starting from what
information the onshore design team needs from
the offshore/field team in order to infuse the down-
stream design process with insights about how end
users currently use ships and ship systems. A field
study plan is prepared to detail how to collect this
information in the most efficient way and how it
will be structured and used in the next phases.

Undertaking field studies

The field study plan is implemented by the team.
In practice, this requires the team members to
perform the three activities described by the de-
sign-driven field-research model: data collection,
design reflection and simply experiencing being in
the field with end users. By following this model,
the field study team can combine a strict imple-
mentation of the field study plan, while at the same
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time allowing for the observation and capture of
events that were not necessarily planned - because
nothing ever goes according to plan.

Analysing field studies

During the data entry and analysis phase that takes
place after the field study, the team members need
to transform their hand-written notes and media
collection into a structured, digital set of data. The
data should be structured according to both the
timeline of the field study observation, and the-
matically according to the field study focus areas.
We recommend initially going about this process
individually and then as a team in the form of a
workshop. This is where individual observations
are turned into team insights, and where design
concepts can emerge and be criticised before fur-
ther refinement. In other words, this is where field
data takes on its full value.

Sharing field studies

The goal of this step is to update the reporting
material produced to support the analysis phase
and to turn it into the final deliverables of the field
study. We recommend working on a dissemination
strategy where the best-suited individual to receive
the field-study results is identified and involved in
the analysis of the results. The deliverables should
consist of material that communicates the field
study objectives alongside details of the main study
findings, including opportunities for change, mod-
ification and innovation. To disseminate the deliv-
erables, we recommend prioritising a face-to-face
presentation and handover in order to possibly
already plan a subsequent field study.
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Managing field data

Field studies generate data that is not usual for ship designers to deal
with. ONSITE has documented what type of data is created and has pro-
posed strategies to manage it and use it in ship design processes.

WHEN FIELD RESEARCHERS come back from a field
study, they bring back many observations, ideas,
photos and videos that will be useful in the down-
stream design process. But before being usable in
the design process, the data needs to be digitalised,
structured and analysed. To support this process,
we have built a data architecture model to help
extracting the full value of the field data.

Field data produced

We analysed the field studies carried out during
and before the ONSITE project and structured the
produced field data into the following categories:

1. Text paragraphs describing the data and its
analysis, present in field study reports.

2. Interviews. Transcripts of interviews with ques-
tions.

3. Scenarios. Linear descriptions of procedures
captured from a variety of sources.

4. Timed observations. Linear descriptions of a
sequence of timed activities related to a single
observation.

5. Photos, videos. Digital images/video files.

6. Sketches. Digitised drawings related to, for
instance, observations or concepts.

7. Maps. Overview of the physical spaces on the
ship in the immediate vicinity or the large areas.

Relationship to the design data

ONSITE - PROJECT REPORT / 2019

Then we looked at how these types of data related
to design processes. We proposed the following
epistemological categories that also allow us to
describe the degree of subjectivity of the data:

1. Descriptions (of systems, roles and so on, based
on documentation, regulations etc.).

2. Observations (subjective, authored by a field
researcher).

3. User input (subjective, authored by a field in-
formant).

4. Interpretation (subjective, authored by a field
researcher).

5. Design problem (subjective, authored by a field
researcher).

6. Design ideas (subjective, authored by a field
researcher).

7. Potential for improvement (subjective, au-
thored by a field researcher).

8. Question (subjective, authored by a field re-
searcher).

Atoms of data

To keep track of the field data and the metadata
(when it was produced, by whom etc.) and ensure
consistency in data types, we proposed elementary
units of data or data atoms that all share the same
attributes. Each data atom may be (for instance)
a photo, a drawing, a video clip, or a piece of text
(preferably a single sentence). It will typically have
the following attributes:

In-Field

Field Study

Field Study 1 Field Study 2 Field Study n

Session 1 . Session m

Session Item

Post-Field

Project 1 Project 2 Project k

L
[

Workshop Feedback Session

Data Item

Observation

Observation

Video

Equipment Description Task Description
L

H i
Equipment Description Task Description

Data Item Color Key: Field Item - - Domain Concept

1. A description. For a short text item, this is its
actual content.

2. Event time. This is the time of the event which
is described by the item, or, for an observation,
the time it was made.

3. Author. This is the ID of the researcher who
collected the data in the field, or if the item is
a post-field comment, the author of the com-
ment.

4. Informer. For user input, this is the user who
made the statement.

5. Creation time. This is the time that the item is
recorded in the computer system and it can be
recorded automatically.

6. Creator. This is the ID of the user entering the
item into the system and it can be recorded
automatically.

7. File reference. If the item is essentially a media
file (image, video, long text document), the file
is referenced by a URL.

8. Epistemological type. This is used to distinguish
between objective data (observations, descrip-
tions), creative data (ideas, questions), analysis
and interpretations, user input etc.

Data hierarchy

Finally, we proposed a data hierarchy that keeps
track of the field studies where each data atom has
been produced. Because each field study is made
up of several observation and reflection sessions,

we added an additional layer to gather data at-
oms under the specific sessions that enabled the
production of the observation/reflection. The data
hierarchy we proposed thus has three layers:

The root node is an item which describes the
field study as a whole. It is stored as an item with
a few extra attributes to record metadata about the
ship and mission which was studied.

The field study is an ordered sequence of sessions,
where each session has a well-defined duration
and purpose. Usually there is idle time or a change
of scene between the sessions, but exactly what
constitutes a session is left for the users to decide.
Each session contains an ordered list of data atoms.

Using the database

The fundamental idea of ONSITE is to build a da-
tabase that can be used across field studies and
across design projects that are informed by the field
studies. The data architecture we have designed
enables detailed search queries to be run in the
entire database of field data gathered by a com-
pany over time. For instance, the user can search
for all field data related to a specific type of ship
(ex: platform supply vessel), ship operation (ex:
engaging navigation in dynamic positioning or
DP) or ship system (ex: DP console in the engine
control room). The user can also search for data
related to specific design problems (ex: ergonomy;,
safety, efficiency) or design ideas (ex: joystick, dig-
ital user interface).
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Digital field study tools

With a data architecture backbone in place, we have explored what types
of digital tools could support field-driven design processes.

THE ANALYSIS OF our experiences when carrying
out field study cases has provided us with ideas
regarding how to make the process more efficient
and effective. One example of a gain in efficien-
cy is to shorten the time required to process the
data. Effectiveness is related to how useful is field
data and its analysis when injected into the design
process. As such it is critical to ensure that all the
field observations and reflections are logged in the
database, and that the data most relevant to the de-
sign process at hand is properly flagged as an idea,
a problem and so on. Finally, because the process
involves several handovers and several disciplines,
tailor-made output formats can be created to com-
municate field insights to the whole design team.

A data entry tool

We have prototyped a user interface concept that
makes it very fast for a field researcher to write up
hand notes, upload the collected media, and then
flag and tag the data according to its relevance for
the design process. The concept uses the princi-
ple of a chat interface (like in, for example, Skype,
Slack, or Facebook messenger) where the user
writes short text messages. The user can either have
a conversation with himself/herself or reply to the
stream of data/messages typed in by another field
researcher. Sometimes,long conversations between
different stakeholders might arise from a particular
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data item, and the data model will then capture the
entire conversation as data that may subsequently
be analysed. The chat analogy also works when a
user adds subitems to his or her own item to elab-
orate or exemplify, just like users sometimes reply
to their own messages on social media platforms.
We believe that such a user interface allows for
time efficiency and a good workflow.

Analysis is data

The chat concept makes the system very versatile
to use. It can be used by one or several users, at the
same time or not, being present in the same phys-
ical space or not, during any step of the process.
Because the length of each message is limited, the
chat interface intrinsically supports the splitting of
long texts into short fragments. This fragmentation
helps in storing a large number of data atoms that
each focus on one single aspect of the field obser-
vation or design process. Each data atom can be
enriched by annotations and additional content
added by multiple users at multiple times. This is
what we mean by “analysis is data”: Each time a data
atom is commented on, its connection to ongoing
and future design conversations is strengthened.
The overall data quality comes from the quality of
the design conversations and relies on the quantity
of data atoms and their individual accuracy and
their anchoring to design conversations.

A scenario editor
A scenario map is an ordered sequence of ship

operation phases with a structured and detailed
description of each phase. For example, the oper-
ation of engaging the Dynamic Positioning (DP)
system will start with the captain calling the chief
engineer in the engine control room, who will send
a mechanic to check all the critical systems in the
engine room, who will then report to the chief
engineer, who will report to the captain, who will
eventually start the DP. Each phase of the opera-
tion can be described in terms of, for example, the
crew involved, the systems used by the crew and
the work tasks they performed. Inputs from the
crew about their experience when carrying out
these tasks can be collected and added. Reflections
from the designer about how to improve a system
or a task can be added. The scenario is modelled as
a matrix with operation phases as columns and lay-
ers of information as rows; columns and rows can
be added by the user. The ONSITE tool provides a
number of automatic features to generate scenario
mappings quickly in a format that makes it easy to
append and present. As a result, a library of maps
can be progressively produced in the database.

A report generator

The most common deliverable of a field study is a
field report. Depending on the need of the design
team, the report can target different aspects of one
field study or explore issues across field studies. The
principle of the report generator is to allow the user
to select the data atoms he or she wants to highlight
in the report and generate a report draft that only
includes these atoms. As with the scenario editor,
there is a degree of automation that can be imple-
mented. For example, the hierarchy of atoms can
be reused as a hierarchy of chapters and sections
in a report: one report per field study; one report
chapter per field observation session. Metadata
about the field study becomes an introduction.
Data atoms flagged with design idea can be turned
into alist of design ideas. The report is produced in
an HTML format, which makes it simple to share
and comment on in a web browser or import into
a word processor for further editing.
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Publications and further reading

Further reading per section

Design-driven field research for Ocean Industries
>> Luras, Sigrun., Nordby, Kjetil. (2015). Shaping
designers’ sea sense: A Guide for design-driven
field research at sea. The International Conference
on Marine Design. London, UK: The Royal Insti-
tution of Naval Architects.

A 10-day course in field studies

>> Gernez, Etienne; Nordby, Kjetil. 2019. A 10-day
course to plan and execute field studies for mar-
itime design processes. The International Journal
of Marine Design, in press

Linking ship architecture and maritime operations
>> Gernez, Etienne. (2019). Connecting Ship Op-
eration and Ship Architecture in Ship Design Pro-
cesses. Journal of Ship Production and Design 35
(1), 88-101.

The PON - Ulstein Engine room Case

>> Gernez, Etienne, Kjetil Nordby, @yvind Seim,
Per Olaf Brett, and Rune Hauge. (2018). Human-
Centered, Collaborative, Field-Driven Design - a
Case Study. In P. Kujala & L. Lu (Eds.), IMDC 2018:
13th International Marine Design Conference (Vol.
1, pp- 291-305). London, UK: CRC Press / Balkema.

Doing field studies - The process

>> Gernez, Etienne; Nordby, Kjetil. (2019). Im-
plementing Field Research in Ship Design. The
International Journal of Marine Design, in press

Managing field data

>> Nordby, Kjetil; Schaathun, Hans Georg; Gernez,
Etienne; Luras, Sigrun. (2019). A conceptual frame-
work for reporting field research for design in the
maritime industries. The International Journal of
Marine Design in press, in press

>> Schaathun, Hans Georg; Tran, Que; Tollefsen,
Mikael; Gernez, Etienne. (2017). Data and knowl-
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edge management in field studies: A case for se-
mantic technologies. NIK: Norsk Informatikkonfer-
anse, Oslo, Norway.

Digital field study tools

>> Schaathun, Hans Georg; Nordby, Kjetil; Saad,
Aya; Gernez, Etienne. Tool-Supported Analysis Pro-
cess for Field Studies. Journal article. (in progress)

>> Saad, Aya. Layered Scenario Mapping Tool for
Field Studies. Journal article. (in progress)

Publications

Gernez, Etienne. Human-centred, collaborative,
field-driven ship design. PhD Thesis, The Oslo
School of Architecture and Design. (in review)

Ocean Industries Concept Lab. Field studies for
maritime design processes. Course handbook,
The Oslo School of Architecture and Design. (in
progress)

Schaathun, Hans Georg; Nordby, Kjetil; Saad, Aya;
Gernez, Etienne. Tool-supported analysis process
for field studies. Journal article. (in progress)

Saad, Aya. Layered scenario mapping tool for field
studies. Journal article. (in progress)

Gernez, Etienne. (2019). Connecting ship opera-
tion and ship architecture in ship design Processes.
Journal of Ship Production and Design 35 (1), 88-101.

Gernez, Etienne; Nordby, Kjetil. 2019. A 10-day
course to plan and execute field studies for mar-
itime design processes. The International Journal
of Marine Design, in press

Gernez, Etienne; Nordby, Kjetil. (2019). Imple-
menting field research in ship design. The Inter-
national Journal of Marine Design, in press

Nordby, Kjetil; Schaathun, Hans Georg; Gernez,
Etienne; Luras, Sigrun. (2019). A conceptual frame-
work for reporting field research for design in the
maritime industries. The International Journal of
Marine Design in press.

Gernez, Etienne, Kjetil Nordby, @yvind Seim, Per
Olaf Brett, and Rune Hauge. (2018). Human-cen-
tered, collaborative, field-driven design — A case
study. In P. Kujala & L. Lu (Eds.), IMDC 2018: 13th
International Marine Design Conference (Vol. 1,
pp- 291-305). London, UK: CRC Press / Balkema.

Schaathun, Hans Georg; Tran, Que; Tollefsen, Mi-
kael; Gernez, Etienne. (2017). Data and knowledge
management in field studies: A case for semantic
technologies. NIK: Norsk Informatikkonferanse,
Oslo, Norway.

Frydenberg, Synne Geirsdatter; Hareide, Odd
Sveinung; Nordby, Kjetil. (2018). Feltstudier for
design av utvidet virkelighetsteknologi i navigas-
jon. Necesse 2018 ;Volum 3.(2) s. 67-70

Lurés, Sigrun. (2016). Layered scenario mapping: A
multidimensional mapping technique for collabo-
rative design. CoDesign, 12(3), 133-150.

Luras, Sigrun., Nordby, Kjetil. (2015). Shaping de-
signers’ sea sense: A guide for design-driven field
research at sea. The International Conference on
Marine Design. London, UK: The Royal Institution
of Naval Architects.

Gernez, Etienne., Nordby, Kjetil. (2015). Designing
for project collaboration in the maritime industry.
The International Conference on Marine Design.
London, UK: The Royal Institution of Naval Ar-
chitects.

Schaathun, Hans Georg; Rutle, Adrian. (2017).
Model-driven software engineering in the resource
description framework: A way to version control.
NIK: Norsk Informatikkonferanse, Oslo, Norway.

Field study workshops and reports
(per industrial partner)

Pon Power
Gernez, Etienne. Field study report. Field study
report presentation workshop. 2017-01-11

Gernez, Etienne. Field study follow up workshop.
Field study follow up workshop. 2017-03-30

DNV GL
Gernez, Etienne. Field study deliverable: Task anal-
ysis mapping of ship survey process. 2017-03-24

Gernez, Etienne. Field study report presentation
workshop. Field study report presentation work-
shop. 2017-03-24

Gernez, Etienne. Field study follow up workshop.
Field study follow up workshop; 2017-06-12

Ulstein

Gernez, Etienne. Field study preparation work-
shop. Field study preparation workshop. 2017-09-
12

Gernez, Etienne. Field study deliverable: Scenario
layered mapping of trawling and fish packing op-
erations. 2018-02-22

Colorline
11 Student reports. 2016-03-24

Fjord Line
8 Student reports. 2017-03-26

8 Student reports. 2018-03-25

DFDS
9 Student reports. 2019-03-15
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Appendix:

A Guide to Design-driven field

research at sea*

Design-driven field research’is an approach to field research specifically
aimed at the needs of designers. The approach focusses on three areas:

Design reflection
Reflect on design potential
and develop ongoing designs

Data mapping
Collect data for
specific purposes

Experiencing life at sea
Get to know the people,
context and culture

e Data mapping: Collecting data for specific
purposes in the design project. Examples
include data related to users and their
distribution of roles and responsibilities,
user tasks, equipment used, and the users’
information needs.

® Experiencing life at sea: Addressing
social and cultural aspects of sea life as well
as understanding its environmental, spatial,
temporal and bodily aspects.

e Design reflection: Reflecting on design
potential, developing ideas in the field, and
using the field study to create a basis for
generating ideas and ‘aha moments’ later in
the design process.

These focus areas are considered throughout the

planning, conducting, and analysing of the field
study.
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Planning and preparing the
field study

It is useful to prepare as much as possible before
carrying out a field study. While at sea, one gets
quite tired due to the constant motion and because
observing is, itself, demanding. A detailed plan can
help you stay focussed and cover all that you have
planned.

Familiarisation

Familiarise yourself as much as possible with
the ship you will be visiting. Identify its techni-
cal outfitting and equipment. This can often be
found online. Search for the ship’s name at www.
marinetraffic.com and in Google. Identify what
kinds of operations the ship normally takes part in.
Consult written documentation, such as training
material, guidelines, books and online material.
The Nautical Institute* publishes a range of spe-
cialist maritime books. gCaptain.com is a valuable
online resource. There are also mariners keeping
useful online blogs.

Define the study’s purpose

Define the purpose of the field study. This purpose
depends on your situated design work. Will it be
a narrow study focusing on specific operations,
user tasks or equipment, or a broad study aiming
at identifying possibilities without a specific design
object in mind?

Decide what to do
Decide which methods and techniques to use

* . by Sigrun Lurés. Available at: https://brage.bibsys.no/xmlui/
handle/11250/294200

to achieve your purpose. Different methods are
needed for different focus areas of design-driven
field research. It can be helpful to consult literature
on design and human factors methods to identify
approaches. Methods that may prove useful include
the following: shadowing,® hierarchical task anal-
ysis and link analysis,* coms usage diagrams,’ and
applied cognitive task analysis.® Adapt the methods
to suit for your specific needs. The sources you
choose will influence your choice of methods. The
users are an obvious source. It may also be helpful
to retrieve data from other sources, such as log data
from technical systems on board.

Plan the observation sessions. Although it is use-
ful to have a clear idea about what to observe, once
in the field you should have an open mind and also
consider that which is not planned for. It is useful to
prepare some questions that can be used during in-
terviews and as a starting point for discussions with
users. Some type of questions, and ways of phrasing
questions, are better than others. Things to consider
when preparing questions:

® Using a narrative to make people start talking
is a good strategy. You can, for example, use
‘a day at work’ as a starting point, saying, “Tell
me about a typical day at work. What do you
do?’ You can also use a specific operation or
task as a basis for discussion: “Think about
<the operation of interest>. Can you describe
what you do?’ To shed light on the diversity
of the task, you may ask, ‘How does your task
differ in different circumstances? What about
at different times of year? What if the weather
turns bad? What if you are chartered by a
different company? What if you are performing
the operation in a different country? What if
you are on a different ship?’ etc.

® Consider using ‘how’ or ‘what’ rather than ‘why’
to avoid being perceived as confrontational and
making the people you ask defensive. You can
ask, ‘How did you end up as a mariner?’ rather
than “‘Why did you become a mariner?’ to avoid
the person feeling that he must have a specific
reason for his career choice. If you observed the
use of a system during an operation, and you
want more information on the user’s actions,

ask, ‘What made you use this system?” rather
than ‘Why did you use this system?’ The latter
might imply that the choice of system was
wrong, while the former assumes that there
was a good reason for the user’s action.

To encourage the user to talk about what works
well and not, you can ask, ‘Are things better or
worse around here than they used to be?’

To identify what the users consider the most
important information, you can ask questions
like, ‘If you were to go away for a minute to
get a cup of coffee, and I was to keep watch
for you, what should I pay attention to?’ Note:
The mariners may not accept such a question
because it would be against the procedures
and compromise safety, but if they accept the
question, it can give valuable insight.

If you are interested in the risk aspects of the
mariners work, you can ask “‘What possible
occurrence on watch do you fear the most?’
to get an understanding of what is the worst
event that they find plausible and “What do you
expect will be the nature of the next accident
that occurs?’ to gain insight on what they
consider most likely.

e To elicit the users’ strategies for coping with

incidents, you may ask: ‘If <an event> happened
now, what would you do?’

—
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Design reflection during planning

Design reflection should start before you enter the
field, and you should consider making some design
proposals that can be presented to the mariners on
board to serve as a starting point for discussions.
Presenting design ideas is a great way to involve the
users in the design process as many find it easier
to comment on concrete design proposals than to
come up with design ideas themselves.

Decide on the format of reporting

It is a good idea to plan how to document and
communicate regarding the field study even in
the planning stage as this will help you to cap-
ture the data you need in the field. If you plan
to make a written report, make an outline for it
before entering the field. If you plan to use vid-
eo, consider what to record and which views may
provide useful information. If you plan to de-
velop personas or make other types of maps or
models, identify what kind of data you will need.
Layered scenario mapping’ is a technique that can
be used to map out a scenario on several layers—
along several dimensions and at different levels of
abstraction. If you plan to make such a map, it is
useful to identify the scenario to map out before
going to sea.

Practical preparations
Find a shipping company and captain that will al-
low you on board. Note that this may be difficult
and time consuming. Personal contacts are helpful.
Once a shipping company has approved the field
study and you know which ship you will be visiting,
try to contact the captain directly to make practical
arrangements.

Consider how to ensure the privacy of the crew.
If you would like to take photos and video record-
ings, decide if you want to include identifiable peo-
ple and ask for their permission; otherwise, stick
to taking photos and videos where people can’t be
recognised or anonymise them afterwards. Con-
sider also if the material will be used only within
the design project or if you would like to use it
externally as well.

Prepare information about the field study for the
crew. Consider whether you need to obtain ‘in-
formed consent, which means that the crew signs
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What to pack?
® DPassport.

® Comfy, casual clothes. Warm clothes if it
may be cold.

® Indoor shoes (sandals).
® Water bottle.
® Motion sickness pills.

® Equipment needed for the study, such as
sketchbook, notebook, observation forms,
camera and audio recorder.

® Chargers and/or batteries for technical
equipment.

® A hard drive to make backups of digital
data.

Note: Acknowledge sailor superstitions: con-
sider not packing in a rucksack or bringing an
umbrella on board.

off that they have been informed about the study,
its purpose, and how the data collected will be used.
Informed consent is normally obligatory for stu-
dent and research projects. Whether informed con-
sent is required or not, you should make a written
sheet including the following: information about
the project, which institution is responsible, and
contact information to the project manager and/
or yourself.

Develop the material necessary to carry out
the planned activities, such as observation forms,
inter-view guides, design proposals to discuss, a list
of what to photograph, etc. Obtain the equipment
you need, such as a camera, an audio recorder, and
a sketchbook.

Be all set to go!

Life at sea can be unpredictable, and the opportuni-
ty to join a vessel may come suddenly. Be prepared
to leave on short notice and have your bag packed
with all the equipment and materials needed.

7. Guide: Layered scenario mapping. Available at:
http://hdlL.handle.net/11250/294118

Conducting the field study

Signing on

When you arrive at the port, there may be a gate
where you will need to identify yourself. The guard
may contact the ship for you, or you may have to
call the ship yourself. You may be told to walk to the
quay where the ship is moored, or someone may
come and collect you. Note that a port can be a
hazardous area. Always do as you are told and keep
within restricted zones.

Once on board, report to the bridge. Tell the
captain that, as soon as is convenient for him, you
would like to tell him and relevant crew members
about your research. Ask when the best time for
this is. During transit may be a good choice. This
does not need to be a plenary session, and it need
not be formal. You may also have one-on-one ses-
sions with individual crew members at times that
suit them. If you use a consent form, make sure
you go through it with all relevant crew members;
which crew members are relevant depends on the
purpose of the study.

Before observation sessions take place, ask the
captain on a general basis if it is okay to take photos
and/or make video and audio recordings, if you
plan to do so.

Safety is important on board. Pay attention to
safety instructions, particularly location of muster
stations and safety zones. During an exercise or an
actual emergency, do as the captain or officer in
charge tells you.

Observing

Document what you observe using notes, sketches,
photos, and recordings (if relevant and allowed).
Make sure to reflect on what you document, par-
ticularly on problem areas and design potential. It
is a good idea to tag your notes with where they
originate from.

If possible, try out what it’s like to be in ‘the
user’s shoes’ Be aware that you must be a certified
seafarer to operate some of the equipment; thus, it
may need to be tested while it is not ‘in command;,
i.e., when it is not controlling the ship. Always ask
before touching the equipment!

Be explorative, and see everything as inter-
esting. Use all your senses when observing. Pay
attention to details, look for patterns and make

connections. Notice things that puzzle you and that
are not as expected. Be conscious of what things
are just as you thought they would be. Document
everything, even trivial stuff. When you observe,
keep as a mantra that ‘something is always hap-
pening. Look for what is happening, even when
‘nothing is happening’ What are the mariners do-
ing when it seems like they are doing nothing?
What are they paying attention to?

Stick to your plan if possible, but do not let it
restrict you while on board. Allow time to hang out
with the crew without your notebook and with no
special purpose in mind.

On-site design reflection

Work with ideas while on board. It may be difficult
to conduct focussed sessions with the users for
longer periods of time, however, so take advan-
tage of periods when the crew is less busy. Present
the users with design ideas developed prior to or
during the field study. While on board, work on
design ideas based on what you see and keep the
users in the loop.

On a personal level

Always keep your social antenna up. Be courteous
and respectful but, at the same time, interested in
what goes on. Be honest about your intentions. Ask
questions if the situation allows for it, but accept
it if the users don’t want to talk. Note customs on
board: for example, fixed seating arrangements in
the mess and whether you are expected to clean the
cabin before departing the ship. Empathy takes you
a long way, and some humour never hurts.

Remember that your notes may be read by oth-
ers—for example, over your shoulder or if you walk
away and leave your book. You may even want to
leave your book out intentionally to let people have
a look and, thus, avoid suspicion. Notes of a more
personal nature can be made on your computer or
in a different book while in your cabin. Being open
and telling the users why you do the things that you
do is good for increased acceptance.

Beware of ‘photo and documentation fatigue’
The users may find it annoying or intrusive if you
are too eager, always using your camera or writing
in your book. Always ask before taking photos of
people or if you want to make video/audio record-
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ings. If the users accept it, be clear on when you
start and stop the recording. If the users say no,
respect their wishes.

Be prepared for sea sickness. It can happen to
anyone. Even mariners get sea sick at times. Make
sure you eat and drink properly during your stay.
Bring motion sickness pills, and if you know that
you get sea sick easily, consider taking one before
you board the ship.

Signing off

Before you depart the ship, ask the captain and the
crew members if they want to be informed about
how the project evolves. If so, record their contact
information. You may also consider offering the
captain and the shipping company a report of the
field study.

Interpretation and analysis

To make the most of the field study, what you have
seen must be interpreted in relation to your situ-
ated design work.

Interpretation while on board

After each observation session, do a debriefing.
This implies making a summary of the most im-
portant observations and reflecting on how they
are important for the study’s purpose and for
your design work. You may want to keep a sep-
arate account for these summaries, e.g. on your
computer. This way, you can reflect openly about
what you have observed without being afraid of
others reading it. Consider using ZIP-analysis® as
a probe for reflection on and interpretation of your
observations:

® Z=Zoom. Used to identify areas or points
where you need to do more research.

e P =Potential. Used to identify areas with
potential for improvement.

e | =Innovation/intervention. Used to
identify ideas or solutions to a problem.

After long hours of observing, debriefing may be
tough, but it is very important to do it while the
observations are fresh. Remember: You cannot rely
on your memory!
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Back home

After the field study, you need to finalise the anal-
ysis and document your findings and ideas. The
more analysis you've been able to do on board, the
easier this will be. Do this as soon as possible—it
gets more difficult the longer you wait! Focus the
analysis on interpreting the findings in relation to
your situated design work. If others will be using
the analysis, strive to communicate the experience
in ways that enable others to gain the needed in-
sight. Reflect on the field study and make notes of
lessons learned.

Designing based on field study insight often
leads to further questions. For this reason, it can be
a good idea to plan several field studies in a given
design project, if possible.

Further reading for inspiration
About observation:

® Lipshitz, R. (2005). There is more to
seeing than meets the eyeball: the art and
science of observation. In B. Brehmer, H.
Montgomery, & R. Lipshitz (Eds.), How
professionals make decisions (pp. 365-378).
Mahwah, N.J.: Lawrence Erlbaum.

Smith, K. (2008) How to be an explorer of
the world. New York: Penguin Books.

Suri, J. E. (2011). Poetic observation: what
designers make of what they see.In A.J.
Clarke (Ed.), Design anthropology: object
culture in the 21st Century (pp. 16-32).
Wien: Springer Verlag.

Practical advice on ethnographic field research:

® Fetterman, D. M. (1998). Ethnography: step
by step. 2nd ed. Thousand Oaks, CA: Sage.

On going to sea to learn about the work on the

ship’s bridge:

e Hutchins, E. (1995). Cognition in the wild.
Cambridge, MA: MIT Press.

8. http://www.systemsorienteddesign.net/index.php/
giga-mapping/zip-analysis
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