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ABSTRACT
Based on the specific context of the Fire and Rescue Service
in Gothenburg, Sweden, this paper describes the process used
and product created to improve the communication during an
incident. The process is based on the human-centred design
guidelines, and its methods follow the inspiration, ideation
and implementation principles, which will be discussed in
detail. Building on the critical issues identified thus, a pro-
totype was conceived, and the design evaluated and iterated
on. Instaboard, as the product is called, is a simple system
that integrates the whiteboards – that are already in use on the
incident site – with an app that scans and sends the content of
the whiteboard to the command center with just one tap. This
remedies several issues of the current process, by supplement-
ing visual information to the verbal radio communication and
creating a documentation log for later reference.

Author Keywords
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INTRODUCTION
The Fire and Rescue Service work under an immense time
and operational pressure, whether it is the on-site rescue teams
or the command center trying to coordinate all the efforts
that are occurring in parallel. That the sequence of actions
undertaken by each cog in the wheel to work together precisely
and efficiently is therefore critical to protect life and property
as well as possible. To warrant this level of efficiency, the
teams engage in frequent training to acquire a high level of
routine. This also means that the tools used to support the work
are highly reliable and fit well into the routine. An essential
part of this is the organisation at the incident site, where the
incident commander is responsible for collecting all available
information, conducting a risk assessment, assigning tasks to
firemen, and coordinating with police and medical personnel.

As it stands now, the communication between the incident
commander on-site and the command center is inefficient due
to several factors. For one, the technical competencies of
the personnel varies from well-versed to uncomfortable with
digital tools. Secondly, actions that do not directly contribute
to the rescue effort at hand – even if they have advantages

in the long-term – will simply not be engaged because of the
severe time constraints. This means that incidents are recorded
insufficiently, which makes it often difficult to reconstruct
the course of events that would be required both to improve
the overall performance and for later investigations. Another
contributing factor is that big accidents do not occur frequently
enough to create a consistent learning curve on how to manage
the structure and transfer of information.

Thus, the design challenge addresses optimizing the communi-
cation between the Fire and Rescue Service command center
and the incident commander on-site, while trying to keep novel
technology and extra tasks at a minimum.

With these stipulations in mind, the concept Instaboard was
conceived. It is a low cost solution that does not add any extra
technology, but connects existing infrastructure to optimize the
communication and recording process. Furthermore, it adds
value by reducing necessary steps when sharing information to
the command center. By supposing simpler and more frequent
information sharing the system will also create prerequisites
for a sufficient record of proceedings, like a logbook.

RELATED WORK
There have been a number of studies discussing design work
for emergency response; Some were looking to specifically
implement IT solutions in this context, some have focused on
evaluating the design process that was used, and others have
dealt with communication between sites and involved parties,
others yet addressed areas of improvement occurring within
the fire department specifically.

Kyng et al [7] provided a useful overview over their activi-
ties and how they modified/utilized the Participatory Design
(PD) approach to fit their needs and how those contributed
to the creation of their prototypes. While they were quite
specific in their aim to introduce devices and/or applications
into on-site procedures, they were very broad by including all
"professionals in major incident situations" [7].

Dealing exclusively with the Fire and Rescue Service, Land-
gren’s detailed account [8] of the sequence of events from
the time of an emergency call until the incident completion,
illustrated with quotes from the field, proved the most valuable
to fill in the gaps of what exactly happens on site, which actors



Figure 1. Methods used during the design process.

communicate and what tools are used. Breaking down the
activities into steps like the "Status Report", "Coordination
in Momentary Meetings" and the "Periodic Reporting" and
identifying pertaining critical issues provided constructive in-
put into preliminary understanding and evaluation during the
Instaboard project. It also helped clarify some of the specific
terms, such as the naming of different positions and phases.

While extensive field studies were beyond the time scope of
this project, Landgren’s exposition of key principles [9] still
served as a motivation to conduct methods that involved the
target users as much as possible.

Chen and Gryszkiewicz [1] explores the temporal aspects in
crisis management and interfaces should be designed to create
and maintain situation awareness. Crises are not static events
and time is a parameter of situation awareness, therefore, tem-
porality is an important factor to consider when it comes to
information technology support for crisis management. A
number of obstacles were identified by Chen et al. that might
affect the crisis manager’s ability to keep situational aware-
ness. The study provided grounds for the definition of the
design challenge in this project and strengthened the insights
gathered in the conducted research of the work situation at the
Fire and Rescue Service in Gothenburg.

As all of those aspects were relevant to this project, each
one of the discussed papers contributed valuable insights for
planning methods and served as a primer to possible obstacles.
Similarly after completing methods, they also provided helpful
suggestions for how to deal with some of the complications
that were encountered then.

METHOD
Human-Centered Design (HCD) is a way of creating a design
efficiently with a good relation to the needs and intentions
of the humans involved [2]. The HCD approach should have

comprehension of "users, tasks and environments" at its core,
meaning the users are involved during the entire process and
evaluation is informed by user feedback; the development
phases occur iteratively; and finally, the design team should
consist of a wide scope of skills and backgrounds [5].

The methods employed throughout this project are grouped
according to the IDEO field guide to HCD by using the design
phases Inspiration, Ideation and Implementation [3]. How-
ever, to follow the HCD approach and enable feedback from
the people affected by the design, these phases were cycled
through several times during the process, see figure 1.

The inspiration phase results in framing the design challenge
and creating a project plan. To arrive at the necessary un-
derstanding about the topic at hand, the preceding activities
are all about researching and learning, for example by involv-
ing relevant people from the target group and thus opening
up for productive creativity within the subject. [3] To make
sense of all the gained knowledge, the ideation phase creates
opportunities for creative design by an iterative process of
idea generation through brainstorming, rapid prototyping, and
co-creation sessions [3]. The implementation phase allows
to synthesize the developed ideas into tangible concepts and
prototypes, increasing in fidelity with each iteration.

a. Project Planning
To get an overview of the planned activities and design meth-
ods, a GANTT schedule was created in a collaborative spread-
sheet. A GANTT schedule is a specific way of visualizing
a project plan, where each activity is displayed as a row and
each day as a column, resulting in a time and task matrix. The
schedule was planned in detail – which also helped grasp the
scope of the project – and continuously updated as the goals
took shape. It was available online for anyone in the team
to access any time, enabling us to plan our activities around



convenient times and pace them in order to finish the project
in a timely manner.

b. Focus Mapping
Focus Mapping is our variation on Context Mapping [4], which
is a tool to used to deepen the understanding of a subject area
and to aid collaboration within the team.

We adapted this principle in order to prepare for the subsequent
Contextual Inquiry, and it facilitated a brainstorm session to
name possible issues to note while studying the work at the
Fire and Rescue Service. Focus Mapping was therefore an
effective method to identify our areas of focus for the team to
be aware of during the design process and the upcoming site
visit.

c. Contextual Inquiry
A visit was made to the Fire and Rescue Service of Gothen-
burg together with a group of around 40 students. The group
received a formal tour around the facility, with special focus
on the different vehicles and their features to illustrate what
happens at the site of an incident. Also, the command center
was shown, and a presentation given on the structure of the
Fire and Rescue Service and municipality. Both settings were
used extensively to pose questions to the incident commander
and chief of staff to contribute to the understanding of hows
and whys.

Many photographs and notes were taken during the visit, and
this supported the learning of how fire response works, and
what is the exact procedure followed by the response team
before and during an incident. It also gave us inside informa-
tion about which tools are used and how, in addition to details
about some of the challenges that arise.

The visit to the Fire and Rescue Service of Gothenburg was
crucial to our design as it provided the basic foundation of our
understanding, and put us in touch with the target user group.

d. Extract Key Insight
The Extract Key Insight method is used to organize insights
of previous research [2]. Each member of the team writes
down their different observations. This is useful for everyone
to download their learning individually first, without impres-
sions being overwritten by discussing with others, and these
thoughts thus getting lost. Subsequently, the group members
take turns briefly sharing their notes. During this process,
lively discussion usually starts very quickly, because everyone
is eager to share their observations or add onto each other’s
points.

This sometimes leads to an unplanned brainstorming session,
because the newly found knowledge is connected with existing
mental models, which yields these novel thoughts, and ideas.
Therefore it is extremely useful to have the notes from each
member and be able find the way back to the pure sharing of
insights, to not leave options unaccounted for. This way all
the most important observations during the contextual inquiry
from each group member got documented and brought to
notice.

Figure 2. The team engaging in Affinity Clustering.

e. Affinity Clustering
Affinity Clustering is effective for finding thematic patterns in
a dataset [4]. It was performed to systematically organize the
outcome from the Extract Key Insight method. Each insight
was written on a post-it and then attached to the wall. During
discussion in the team these were moved into groups and these
groups were then titled according to the general concept that
the clustered post-its pertained to.

f. Rapid Prototyping
Rapid Prototyping is a quick and efficient way of creating a
tangible version of the design to convey an idea, rather than be
exact in all details, and test in order to get feedback from users
[3]. The rapid prototyping during this project consisted of
iterations of first sketches and then more refined paper mock-
ups, made with markers drawn on flipchart paper, created
as material for the usability test. The benefits of using paper
mock-ups lie in its adaptability and possibility to target specific
features for feedback. On top of that, its speedy production
cycle allows for several improvement iterations at an early
stage in the process.

g. Expert Interview
An Expert Interview is a method used to get responses to
specific questions, but also further understanding on the rele-
vant context and a system-level view of the subject [3]. This
was especially suitable here, because the stringent time frame
favoured this efficient supplemental inspiration to the field
visit deductions.

In our case, the kind of information that is of significance in a
rescue situation on-site as well as to the command center was
investigated. Input was also given on the thus far developed
conclusions and their relevance. The interview was conducted
via the phone and the respondent was Martin Öhrstedt, pro-
duction manager at Attunda Fire and Rescue Center, who
has experience when it comes to larger crisis management
situations, as well as field work in the position of incident
commander.

h. Usability Test
The Usability Test was meant to help us evaluate our idea at
an early stage and try to find out if the design achieved the
goals of being "efficient" and "seamless". In preparation for



Figure 3. Photo taken during the participatory co-design session

the session, two key user profiles were defined as well as a
test scenario to simulate the actions undertaken by the incident
leader at the whiteboard during an incident.

To test "efficiency", the test was composed of two phases: First,
the task was posed to the participant in a blank whiteboard
scenario, and in the second phase, the current prototype – with
its categorization to organize information – was to be used. In
both phases, the participant was asked to think aloud, to gain
an understanding of her thought processes. Also, the time was
measured for both instances. For "seamlessness", we had to
rely on qualitative data by asking the participant whether she
thought that our solution obstructed her workflow in any way,
and also probe for possible unforeseen or unexpected reasons
why it might be an obstacle during use.

i. Secondary Research
To get insights on relevant theory, existing similar solutions,
and technical aspects it is occasionally more effective to re-
search articles and other sources [3]. As discussed in the
"Related Work" section, this activity filled in some gaps left
unanswered or unclear by the preceding ethnography and in-
terview methods, and was a way to propel the team forward in
the inspiration phase. Also, it helped inform decisions during
the Prototyping session.

j. Prototyping
A prototype was created in Adobe Illustrator, formalizing the
different sections on the whiteboard, and adding the fiducial
markers in the corners. This design was then printed out on A3
paper and tested. These printouts provided the basis for some
of the discussion with the two incident commanders during
the co-creation session.

k. SWOT Analysis
Conducting this analysis formalized the areas of internal
’weaknesses’ and external ’threats’, which brought awareness
of these issues to keep in mind throughout the subsequent
work. It was effective at this point in the process, because it
prepared well for the approaching co-design session.

l. Participatory Co-design Session
Having established an early mockup and a general understand-
ing of our concept, it was important from a UCD perspective

to get some feedback on it from our target users. A co-design
session was chosen as an attempt to directly involve the user in
the design process, using the mockup as a starting point. We
also noticed that the users were actively enthusiastic about the
project and were willing to provide assistance and feedback.
We were rather fortunate here, because it is not always to be
expected that users are so eager to participate and donate their
time.

In preparation for the session, we outlined a guide describing
each step; how much of our idea to reveal at the beginning,
what questions to ask, and what specific tasks to pose to the
participants. We brought the current version of the prototype
as printout, and as an introduction we used the Whitelines
iPhone app to demonstrate the design proposal. We were
fortunate to find a time suitable for two incident commanders
simultaneously, which helped immensely in the variety of
comments and – we suspect – also made them feel more
comfortable, than just being alone in responding to a group of
three interaction designers.

During the session, the participants shared a draft for sec-
tioning the whiteboards in the command vehicle. Since they
overlapped with our primary design, we discussed the most
important features and information written on the whiteboard,
and we attempted to find a solution that combines both de-
signs.

The Ideo Field Guide[3] recommends that the session should
not turn into an interview and that the users should be treated
as designers. In this instance, we failed somewhat to animate
the users to participate as designers, and we were inclined
to keep asking questions instead. But ultimately the session
was helpful in terms of feedback about the prototype and the
general concept.

m. Business Model Canvas
The Business Model Canvas [3] was used to imagine the design
in a business context. It consists of nine different sections
pertaining to practical considerations, such as key resources,
necessary partnerships, and cost structure. At this point, it
was especially constructive in terms of pinpointing the exact
components and what would be required to make the design a
reality. Spelling out the financing, the important stakeholders,
channels et cetera was also the tipping point that enabled us to
truly see Instaboard out in the field. This is why we consider
it part of the implementation phase.

n. Storyboard
A Storyboard was created to illustrate a typical use case of our
design at work. Storyboards are good for illustrating a concept
for others, especially if they are not familiar with a particular
environment or issue [4].

To create the storyboard, each step was first brainstormed in
a bullet list and refined until it captured enough of contextual
aspects and the essence of the product with its features. The
scenes were created based on the insights from the site visit, as
well as from related work literature. These were then sketched
and annotated on paper, which provided the guideline for the



digital illustrations implemented with the help of a Wacom
drawing board.

FINDINGS
The most important result of this method was the definition
of the scope of the project, with an outlined time schedule.
Another valuable result was agreeing on the methods that we
were going to use throughout the design process. The methods
were chosen in compliance with the guidelines for a Human-
Centered Design process, and also based on the scope and
resource constraints of our project.

Identifying the key stakeholders and focus areas was extremely
beneficial for later stages of the project, specifically the site
visit where a lot of key insights could have been lost otherwise,
due to insufficient planning. Findings from this stage were
crucial, as they enabled us to focus on gathering the relevant
information and ask more specific questions that fell within
the predetermined range of focus. This method resulted in
concentrating on cooperation and communication at the Fire
and Rescue service in Gothenburg. However, despite this
early focus, the breadth still permitted a certain margin for
interpretation and of course creative solutions. Possible areas
within cooperation and communication thus identified are the
four following possible design concerns:

• Citizens and the Fire and Rescue Service.

• The police, the ambulance and the Fire and Rescue Service.

• The command centre and the onsite personnel.

• The incident commander and the working staff onsite.

The purpose of the Contextual Inquiry at the Fire and Rescue
Service in Gothenburg was to gather knowledge about coopera-
tion and communication on different levels of the organisation.
It was clear that this area was an important part of the everyday
work of the Fire and Rescue Service, and understanding their
different processes of information flow, practical workflows
and technical solutions was gained.

This was extracted by each group member separately directly
after the site visit to not forget the important impressions.
Grouping the key findings provided a useful structure, from
which a few primary categories emerged, namely:

• On-Site Behavior & Communication, which pertains to the
communication behavior of the fire response team on-site
during an incident.

• Tools, consisting of a description of the tools currently used
by the incident commander (both "analog" and digital), in
addition to some pros and cons of using them.

• Collaboration, which described how different stakeholders
collaborate either internally (within the Fire and Rescue
Service) or externally with other agencies, both onsite and
offsite.

• Challenges, comprising some challenges that currently exist,
based on direct, verbal feedback and on our own observa-
tions during the site visit.

After further discussion and analysis of those key areas, it
emerged that whiteboards played a critical role as a tool that
facilitates communication and collaboration. Another key
takeaway was that new technologies – smartboards, for exam-
ple – were more of a hassle rather than a popular tools. As
described by Steen [10], a side-effect of the technology-push
approach can be that solutions are produced that people are
hesitant to adopt. This notion had a stark influence on the
phrasing of our the design challenge, that concentrates solely
on the users. This in turn invited thinking into any direction,
instead of purely technology-centered considerations.

The prevalent contrast between analog tools and new digital
technology provided the preliminary design focus: "[to] work
on seamless and efficient transitions between digital and ana-
log tools". This ultimately led to a more formalized design
challenge: "How can the communication between the incident
site and the command center be improved, without adding
extra load on the already busy incident commander?"

The affinity clustering of the key insights led to a spontaneous
brainstorming session that identified the ability to implement
an already existing technique with Quick Response (QR) code.
Solutions, such as Whitelines or Microsoft Office Lens plat-
forms exist today, where notebooks have a QR code in each
corner of each sheet. These are then detected by an mobile
application when a photo is taken, which straightens out the
page as well as adjusting the contrast to yield a clear image
to store on the smartphone. This solution also enables direct
transfer to email, Dropbox, and Evernote.

The expert interview with Martin Öhrstedt, product manager
at Attunda Fire and Rescue Service, provided specific insight
about the importance of a quick communication tool. He
emphasized the culture within the field: If a solution poses
any kind of burden, by taking time or being complicated, the
crew on-site will drop these tools and fall back on simpler
tools. The idea of the design with a seamless transfer with the
help of QR codes was briefly explained to the expert user. His
feedback was positive, since it did not add any new expensive
technology, while still allowing for dropping the tool and
returning to the previous way of working, in case the system
should fail.

The expert interview with the product manager at Attunda
Fire and Rescue Service provided us with the insight that a
predefined standardisation of whiteboards is a need during
larger incidents, referring to the big forest fire in Västmanland
in 2014, where he was one of the commanders on-site. A
standardisation could, according to Martin, lead to a shorter
learning curve and increased efficiency of information man-
agement, resulting in better situation awareness. Systemising
the whiteboards was also an interest expressed by the incident
commander at the Fire and Rescue Service in Gothenburg
during the contextual inquiry.

The expert interview provided insight into possible categorisa-
tion of subjects for the whiteboard. This together with ideas
generated around the defined design challenge resulted in
material for a rapid prototype. By focusing on the primary
requirements of the design challenge (improvement, with no



extra load), a few ideas were proposed, and a few existing
digital communication tools were reviewed to test how they
can help support those ideas. The first low-fi prototype was
designed primarily to test if the Whitelines technology could
be extended to whiteboards by using specialized markers. The
test concluded that it was possible to use existing tools and
technologies rather than introducing something new. The pro-
totype was basically a rough sketch on a paper illustrating the
categories Resources, Consequences and Prevention and Sit-
uation and Risks. The template was also provided with hand
drawn symbols representing QR codes. The categories were
applied with checkboxes which could be marked to highlight
a specific category when sending it to the command center.

The usability test was conducted with two clear questions in
mind. First, does categorisation decrease workload and reduce
time when documenting information? The "efficiency" metric
was measured by comparing the time taken by the participant
to finish phase one and phase two, we found that our solution
provided a time reduction of approximately 33%.

The second question tested was, whether the number of actions
from start to sending the information to the command center
would be reduced with our solution. After the second phase
of the test, the user confirmed the seamless property but also
questioned whether the action of taking a picture periodically
was an additional load on the incident commander or not. Our
findings from the Contextual Inquiry showed that incident
commanders occasionally took pictures of the whiteboard
and/or the incident location to send to the command center,
but that they did not do it on a regular basis. The outcome
from the usability test session was positive. We argued that the
efficiency improvement would offset the extra effort required
to take a picture periodically.

However, the results were inconclusive, because the same
participant took the test in sequence, so the first phase provided
indirect training which may have facilitated the second phase
run. This was obviously something to consider for subsequent
user tests. Furthermore conducting only one test with only one
novice user is not enough to state a consequent answer to the
posed questions, but it gave clear indication that the solution
was on the right track.

Since the test participant was an expert within the field of
usability testing, feedback was given on temporal aspects of
the information presented on the board. This gave grounds
for the next prototype iteration, where the categorisation was
kept identical as the previous design but in addition temporal
sections were added (see figure 4). This prototype was made
with a somewhat higher fidelity than the previous since it was
created digitally and printed as well as contained real QR
codes that could be tested.

A SWOT analysis was conducted to identify possible inter-
nal/external disadvantages and possibilities, see figure 5, with
the solution as a preparation for the upcoming co-creation ses-
sion with the incident leaders at the Fire and Rescue Service
in Gothenburg. The analysis also helped to identify the most
important design principles and advantages with the design.

Figure 4. The second iteration of the prototype applying temporal as-
pects as a result from the usability testing.

Figure 5. The SWOT-Analysis for Instaboard.



The co-creation session with the incident commanders at the
Fire and Rescue Service in Gothenburg brought great insight
to our design. Since we now could return to the context of the
fire station and our expert users with an actual prototype in
hand, detailed design issues could be worked out. Findings
about how the new command vehicle in the scene, i.e. the
shape of the whiteboards as well as how many whiteboards are
available in the vehicle impacted the review of our solution.
A suggestion on how the categorisation of information on the
whiteboards should be displayed was communicated as well as
the remaining need for flexibility, meaning the need of blank
whiteboards.

An important finding was the lack of need regarding the high-
lighted categories by the use of checkboxes. According to the
incident commanders participating in the session it is always
better to send all of the information to the command center si-
multaneously. Therefore, the checkboxes were excluded from
the final design.

Based on analysis of the notes and suggestions taken during the
co-creation session, the final design was made to incorporate
what the users believed is the optimal template for the type of
information present on the whiteboard, as well as the proper
way to categorize them according to relevance and priority.

Final design
The final design of the communication tool now called In-
staboard consists of four whiteboards, two of which have a
preconfigured template, and two that are left blank for the
fire crew to use as needed. All whiteboards have unique QR
markers in the corners that will identify the location of the
whiteboard and send each photo into an appropriate folder
when scanned.

The whiteboards are used by the incident commander to sketch
and spell out the gathered intelligence about the emergency at
hand. It can be used to communicate the status of the current
situation to both the fire crews on-site and the command cen-
ter. The special markers on the corners of the drawing space
are used by the provided app to recognize the corners of the
whiteboard and categorize it accordingly.

The template was developed together with employees of the
Fire and Rescue Service of Gothenburg and resulted in the
categories Sectors, Object, Liaisons, and Contacts on one
board, and the Sources on the second board 6.

Object Whiteboard
Up at the top are six slots for Sectors, this is where the various
fire crews (or sectors) are listed with the responsible fire crew
leader and the task, respectively. Below is the Object section,
a free space where floor plans and sketches of the scene can
be drawn, as well as printouts be attached. These two sections
together deal with the fire rescue’s internal teams (who) and
tasks (how) in context to the site (what). The two areas below
contain information about external bodies: On the left are
Liaisons, pertaining to relevant persons from the police or
medical team, for instance. Contacts on the right pertains to
the contact details of the building owner, security services, and
other relevant entities.

Figure 6. Whiteboard templates.

Resources Whiteboard
Because the work conducted by the firemen is extremely stren-
uous, a significant task for the incident commander is to plan
for the backup and exchange of currently deployed staff. This
can be kept track of with the help of the dedicated Resources
whiteboard, where the columns Deployed and Standby allow
for side by side coordination of two. Below is a field available
for more information regarding staff coordination.

Two completely blank whiteboards, with unique QR codes
each, complete the set.

A smartphone and/or tablet app will be provided together with
the whiteboard solution. The app may be used on the already
existing tablet devices that are in the trucks today, and will
essentially consist of only one button. Upon starting, the tablet
camera viewfinder is immediately displayed and a snap button
is in the lower bottom area (see figure 8), at the same position
as most camera applications for tab"s are currently placed,
to give the user a familiar experience. When the button is
pressed the application will automatically focus and wait to
snap a sharp image and when the whiteboard corner markers
are recognized it will automatically crop the image to only the
whiteboard and increase the contrast to enhance readability of
the image. If the user is standing at an angle to the whiteboard
it will also compensate and straighten it out to a rectangular
image. The user is then shown a preview of the processed
image and he or she will have three seconds to cancel the
delivery of the image. On this screen, the snap button has
changed to a cancel button with a reducing circle to indicate
the time before the image is sent (see figure 9). If the user taps
the cancel button it will go back to the camera view.

If the three seconds pass without cancellation, the processed
image will be sent to a cloud service. This cloud service
consists of a folder-like structure and synchronizes with the
internal systems of the Fire and Rescue Service. When a new
incident is registered in the internal system, a new folder is
created with an appropriate name (see figure 10). The root



Figure 7. The third image of the storyboard

Figure 8. The fourth image of the storyboard

level folders correspond to the date of the incident. Within a
date folder are folders for incidents occurring on that specific
day. In each incident folder exists one folder per command
vehicle involved in the emergency response. Finally, the truck
folders contain a folder for each board where the processed
images sent by the app are stored chronologically.

While an incident is ongoing, the staff in the command center
will be notified by the cloud service every time a new white-
board image is posted. An additional possibility is to display
the most recent whiteboard image on the video wall in the
command center so that all staff members can glance there to
quickly get an understanding of the current situation.

Storyboard
Below is a selection of the illustrations part of the storyboard,
together with a description of what is depicted on each.

See figure 7. The commander vehicle that is used in larger
situations includes four whiteboards. These may be enabled
for the Instaboard app by adding a sticker with a special pattern
in each corner of the whiteboard. The whiteboards are used
by the incident commander to gather information about the
situation and to communicate the status of the situation to the
firemen on site and the command center.

See figure 8. The user opens the app and uses it as a camera.
The app will indicate when it has found a whiteboard with
markers and the user can then tap the snap button.

Figure 9. The fifth image of the storyboard

Figure 10. The sixth image of the storyboard

See figure 9. The user will get a three second window to cancel
the process in case something looks wrong or the button was
accidentally pressed. The time left to cancel is shown via a
reducing circle.

See figure 10. The processed image is instantly sent to the com-
mand center via the cloud service and can then be reviewed
on a computer or displayed on an external screen.

DISCUSSION
The project presented in the report addresses a very specific
design challenge for a very specific user group, that conversely
is very broad in its indirect consequences, because it will
affect all citizens under the protectorate of the Fire and Rescue
Service.

While the design solution was at the core of our activities, it
was also an exercise in finding a suitable process to reach that
goal. It took the design team a while to get a clear image of
the conditions that the fire department works under, because
their reality is usually not something the public is privy to, or
even has an understanding of.

Framing the design challenge, and making it rather narrow at
an early point in the project, simplified the quest for a solution
and subsequently promoted a focus on the details (of which
there were so many) quite early on. Also, it allowed us to refer
back to it after ideation sessions, to see if we were still on the
right track.



One of the strongest challenges in the beginning was gaining
an understanding of the reality of the user group. After the
first visit of the fire station where the Context Inquiry took
place, our heads were brimming with new impressions and
observations. While at that point our mental models of the
target environment had been greatly improved, it is clear now
only in hindsight that so many puzzle pieces were still missing.
Each time we undertook further research – for the purpose of
both ideation and evaluation – for example reading papers or
spoke with members of the target group, more details previ-
ously unknown emerged and contributed to our understanding.
In that sense, it was difficult in the beginning to orient oneself
in someone else’s reality, which is of course an essential – and
exciting – component of the work we do as designers.

As designers, it was important for us to focus on the "human"
aspects of our design challenge. Firefighters deal with very
humane situations on a daily basis, they are in direct and
personal contact with people, they help save lives, rescue
trapped people, or reduce material costs from fires. These
are probably the main objectives and motivations of being a
firefighter. For them, it’s a case worth risking their own lives
for, and worth the long hours and physical stress that come
with the job.

Therefore, the "without adding extra effort on the already busy
incident commander" clause in the design challenge served
as a framework and a constant reminder that the incident
commander exists not as a typical stereotypical user sitting
behind a desk and doing mundane work, and that he/she will
use our solution in a very stressful and sometimes chaotic
situations.

Additionally, the close contact we had with the incident com-
mander in his actual working place, and while he was using
his own tools, was extremely helpful in shaping our use con-
text and user model based on actual human factors rather than
predefined assumptions.

We can have a more objective and more methodical academic
evaluation of our process by looking at the ISO 9241 standard
[5] and comparing the whole process with the items outlined
in the "Principles of Human-Centered Design" section.

”The design is based upon an explicit understanding of users,

tasks and environments”
Our initial idea was sparked by the findings of the Affinity
Clustering, which in turn was based directly on insights gath-
ered from the site visit. This means that the design was -in
fact- based on an understanding of users. Our understanding
might not be very thorough, but we could argue that this was
due to strict time constraints rather than the methods used or
the willingness to use them.

Additionally, although we might not have an "explicit" un-
derstanding of the actual fire incident environment, we were
able to gather some key information from the expert interview
and the site visit. But we can recognize that we could have
gathered more insights by doing some additional ethnographic
work.

”Users are involved throughout design and development”
Our use of the Expert Interviews and Co-creation Session
resulted in active feedback from the users in key stages of
the design process, but the somewhat lackluster design input
received during the co-creation session meant that there was
still more room for user involvement.

”The design is driven and refined by user-centred evaluation”
In terms of evaluation, both the "Usability Test" and the "Par-
ticipatory Design" methods provided good user feedback re-
garding our own design and prototypes, and although the latter
method is not an evaluation method by definition, we still gath-
ered some key insights on our prototype which was discussed
during that session. The next step would have been to evaluate
again with the user group.

”The process is iterative”
Our process contained two basic iterations, the first one was
based on the input gathered during the site visit, and the second
was based on the participatory design. And while the iterations
were shallow in terms of how deeply they affected the basic
design context and idea, we were still satisfied with the end
result considering the time constraints and the scope of the
whole project.

”The design addresses the whole user experience”
The proposed solution was mostly focused on the specific
task of communicating information between the incident site
and the command center, with a limited focus on usability
by ensuring that no extra load was necessary. This means
that some aspects of usability were overlooked, such as emo-
tional aspects, organizational impact, or users’ personal goals,
etc. Covering all aspects of the user experience requires a
tremendous effort, a lot of experience, and also perfect project
planning, and it’s fair to say that this constitutes another missed
opportunity in our project.

”The design team includes multidisciplinary skills and per-

spectives”
The ISO guideline specifies an exhaustive list of team skills
that might be required for an HCD project. Our team of
four consisted of interaction designers and software engineers,
while the contacts we had at the local fire station represented
the "user’s" perspective, and the project supervisors provided
lots of input both as a "subject matter experts" and "usability
experts". The team may be lacking some of the skills sug-
gested by the ISO standard, but it could be argued that this
was a limitation inherent in the underlying academic structure
of the project, which specifically concerned students of the
Interaction Design programme. This might change in future
opportunities where the team could be part of a larger orga-
nization, where a more diverse set of skills can be found and
added to the project team as necessary.

Another evaluation can be made based on Giacomin’s pyramid
model of the HCD process [6], where he suggests that HCD
answers a series of incremental and progressively complex
questions. Our process provided clear answers to the following
questions:



• Human Factors (Who) - because it was able to identify the
appropriate stakeholders (the incident commander and the
command center), and also their work environments and
behaviors to some extent

• Activities, Tasks, and Functions (What) - in terms of defin-
ing the specific activity that we were targeting (communicat-
ing critical information present on the whiteboards on-site
to the command center)

• Interactivity (When) - defining the specific interactions pro-
vided by the solution, and specific process surrounding
them

However, it falls short of providing answers to the more "meta-
physical" questions, namely the "Semiotics, Communication
and Disclosure (How)" because we don’t have a clear under-
standing of the underlying semantics of the information being
communicated by our solution, and also the "Meaning (Why)"
question, because we were unable to pinpoint the actual meta-
physical meaning created by our solution, probably due to lack
of more diverse skills in the design team, and also due to time
and scope constraints.

Future Work
The prototype described in the Findings section is a presen-
tation of the most focused version. There are however many
possibilities to broaden the implementation to different areas
and in different ways. The Instaboard system can be expanded
to the whiteboards in the command centre covering the differ-
ent areas of concern handled off site during an incident. Each
whiteboard there will get its own QR code markers and be
saved in its own folder. This will further increase the accuracy
of recording the proceedings of an incident from the command
center’s perspective and thus also aid in investigating events
retroactively.

Introducing fixed cameras that will scan the whiteboard at
frequent intervals automatically, so that the information is
ensured to be saved, without members of the team having to
remember to do it. This will especially apply to the white-
boards in the command center. These fixed cameras are more
difficult to implement in the field, because the whiteboard
doors at the back of the vehicle can be angled in three different
positions and installing some sort of rack that accommodates
all possible angles presents a challenge. Furthermore, the
fixture would also have to compensate for the perspective of
the long and narrow whiteboards and would have to be reli-
able with constant folding in and out for changing between
transportation mode and use mode,

The magnets that the incident commander already uses to rep-
resent units available for planning and discussing resources,
could be enhanced with dedicated QR codes that can be trans-
lated into digital format along with the accompanying meta-
data. For example, according to how the magnets are placed,
units grouped together can automatically be recognized and
recorded as working together at this specific point in time.
Also, with this feature, the planning of onsite resources (staff
members, vehicles, and equipment) can be communicated
automatically to the command center more effectively with
visual material to support radio intelligence.

The magnets can also be combined with QR codes used in map
and building printouts to digitally identify the specific location
or building pictured in the printout, as well as the locations of
units inside them, which can then be shown at the command
center as an interactive visualization of the map/building, and
can ultimately be archived and stored in digital "machine-
readable" format that is ready for wide-scale data mining and
analysis.

CONCLUSION
In this report, we have presented the process of designing a
revised communication strategy for the Fire Rescue Service
in Gothenburg. The process was largely based on the Human-
Centered Design process stipulated by the ISO standard. The
development of the design was made largely in collaboration
with the people involved in the context, which helped make
the concept work for its specific purpose. The final design was
well received by the audience of the final presentation and the
participants representing the Fire and Rescue Service, were
impressed by the deep knowledge collected about their work
in this limited amount of time.

Based on the proposed design challenge and the key factors
surrounding it, Instaboard attempts to bridge the gap between
analog tools that are accessible and easy to use in a volatile
environment, and advanced digital technologies that are be-
coming increasingly necessary for speedier and automatized
communication.

Instaboard attempts to seamlessly blend those tools by blurring
the line between conventional whiteboards and information
technology. Using a simple interface and a streamlined “fire-
and-forget” workflow, it hides the intricate complexities of
information technology from the users, allowing them to direct
their efforts towards more critical tasks that emerge during an
incident.

For the receiver – the command center – Instaboard provides
the ability to check the current situation at a glance, and have
a continuously updated flow of information during an incident,
as well as the facility to archive and review these information
in a structured format at a later time.

The comprehensive yet simple solution that is Instaboard ulti-
mately aims to make use of technology in a less obstructive
manner, and thus help firefighters maintain focus on their per-
sonal goals and responsibilities of saving lives or protecting
valuable resources.
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