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INTRODUCTION 
This presentation explores the user-centered design of a 
new and innovative series of handheld commercial infrared 
cameras. My assignment as a consultant included (and still 
includes) design efforts as well as methodological matters 
such as integrating user-centered design in the company’s 
development process. The company (my client), FLIR 
Systems AB, has a long and successful history in 
developing and manufacturing handheld infrared cameras 
for professional thermographers. At the time that I was 
hired they had decided to target other segments of users, 
and especially – the “do-it-yourself-person” (or handyman) 
eventually renting a camera at e.g. Home Depot. To be able 
to develop such a camera, focus must be on cutting 
production costs as well as making it extremely easy-to-use. 
Infrared cameras are expensive, so developing a camera for 
non-professionals included making it possible to produce a 
camera for a retail price at about 1/10 of the high-end 
models. For the usability part of the development effort the 
biggest challenge was to make it understandable and usable 
for a person not at all experienced in infrared technology or 
thermography. The company had already realized that 
usability was a potential competitive advantage and wanted 
to explore the field further. 

I’ve teamed up with all the expertise at the company: 
product management, specialists in infrared detectors, 
imaging, mechanics, electronics engineers and software 
engineers. The industrial designers and the graphical 
designer in the project were from a consultancy. I was 
introduced to the project during the summer of 2004 and the 
final product; the InfraCAM, was launched world wide on 
February 15, 2006. During the project I was engaged on a 
part time basis ranging from 0–50%, depending on the 
status and the timing of the project. I worked most of the 
time together with one of the company’s software 
developers. He had been the graphical user interface (GUI) 
developer for a couple of earlier camera models. Teaming 
up with him was a strategic decision; he was interested and 
quite knowledgeable in usability and user-centered design, 
as well as a link to the developers. The head of the 
company’s development department was also willing to 
invest in usability and user-centered design, and he wanted 
to make sure that know-how was established in the 
development organization. 

THE CASE 
The actual work started with us conducting a couple of 
workshops together with product management to better 
understand the targeted user groups, but also to inform 
product management about the concepts of usability and 
user-centered design. Product management had already 
“sketched” on a kind of user profiles and we took their 
proposals and put them into three persona-like descriptions: 
Ed the electrician; Bob the builder and the “do-it-yourself-
person” (DIYP) Howie. 

The interesting user-centered methodological question was 
how to study the DIYPs without spending too much of our 
very limited resources and time? We came up with the 
solution to invite about 10 house owners matching the 
DIYP user profile to borrow an existing low-end infrared 
camera model for a couple of days and try it out. They were 
asked to “inspect” their house (permanent or summer), and 
make notes about the usage and their experience in a diary 
that we provided for them. And of course they were told to 
save as many images as possible. The procedure was that 
we met with them, gave them a camera and made a brief 
introduction to infrared technology and camera usage. They 
were then asked to use it, take notes and meet us later in a 
couple of days. During the second meeting we interviewed 
them, looked at their images and the notes made. We video 
taped these sessions. 

 
A “Howie” trying to figure out how to use an infrared camera. 

We consolidated and analyzed all the data and draw some 
conclusions, e.g.: 
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• It’s not easy to understand and correctly interpret an 
infrared image. This was highly evident for the DIYPs. 
They needed help in actually understanding what was 
going on. 

• The new camera needed to have few features to not 
distract the novice users, but at the same time the 
appropriate features” to let “Ed” and “Bob” do their 
work. 

Here are a few examples of the design rationales that we 
came up with based on the studies: 
• Draw on the resemblance with usage of other handy 

man’s tools. 
• To convey the understanding of the infrared image and 

the need to understand the conceptual differences from 
a visual photograph. 

For the other categories of users, we conducted more of 
traditional field studies at their work places, etc. 

At the same time we had to adhere to some production 
rationales in order to keep the production costs as low as 
possible: 
• Generic interaction components that allow the camera 

to scale well with future additions of functionality. 
• Placement and choice of interaction components that 

allow low cost manufacturing. 
• Allow for a variety of different camera models. 

With this as important input we continued with conceptual, 
interaction and detailed graphic design. This process was 
highly innovative and less structured than the analysis 
phase. We wrote future usage scenarios for the user 
profiles. We brainstormed design concepts and invited 
different stakeholders to workshops. We looked for 
inspiration by looking at a “handyman’s” tool box, digital 
cameras, mobile phones, handheld devices of all kind, etc. 
We explored many different approaches and conceptual 
designs, some of them informally evaluated with potential 
users, others rejected for various reasons. After a while we 
settled on an approach where we draw benefits from users’ 
experience with e.g. mobile phones. The usage of soft 
buttons and a joystick emerged as an effective framework, 
and in combination with a distinct conceptual and 
interaction design, an effective and appealing solution. 

The design of the physical camera (form factor, covering, 
coating, etc) was done in parallel by an external industrial 
designer. We met with the industrial designer on a regular 
basis and brainstormed, discussed and refined the camera 
design as well as the interaction design. We did also 
conduct evaluation of the camera’s ergonomics: the handle, 
the grip, the buttons, viewing angles, etc. 

In order to be able to evaluate our different concepts we 
worked on two parallel tracks. The first one was to use 
carton paper with printed screens to simulate a new user 
interface and interaction. We did this with both an existing 
camera and with a mock-up of the new camera: 

 
Evaluating with carton paper. They were put on top of the display 
to simulate the user interface. A kind of wizard-of-oz prototyping. 

This type of simulation is cost effective since it doesn’t 
involve any programming efforts. It is very useful for 
evaluating many different concepts, but lacks the full sense 
of reality. 

The other track was to take an existing infrared camera and 
modify it: 

 
Modified existing camera with new software. 

It turned out that for evaluating some of the concepts it was 
really necessary to have a functional camera, i.e. a camera 
with which the user could see and take images – a 
functional prototype. It was just too hard for the users to 
imagine having a live image and apply functions to it etc. 

We conducted the following sequence of evaluations. Each 
evaluation was followed by an analysis period and re-
design: 
#1: Physical camera design, the concept and form factor. 
The users had to choose between three different physical 
camera mock-ups and grade them relatively. 
#2: New software in modified existing camera and carton 
paper on top of the display, focus on overall interaction 
design, physical buttons, changing modes and saving an 
image. 
#3: Updated software in modified existing camera, 
interaction design and “real” mock-up using carton paper. 
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#4: Look & feel of the GUI on paper. 
#5: Final camera mock-up. 

 
Final camera mock-up evaluated by users. 

CONCLUSIONS AND CONSEQUENCES FOR 
PRACTITIONERS 
This was very roughly what we did. Of course there were 
much more work in finalizing the complete interaction and 
graphical design, develop the software and then make it 
ready for production. But, for an industrial experience 
report on usability I think the findings that I want to 
communicate is that there are methods and techniques that 
can be effectively used within limited resources and times. 

As I have pointed out in this case, we found three methods 
to be especially valuable: 
• The diary method of having people lend an existing 

camera and making notes was a very cost and time 
effective way of gathering lots of field data. 

• Using carton paper with printed screens to simulate a 
new user interface and interaction. 

• Exploring and iterating design proposals by modifying 
an existing product – functional prototyping.  

By combining the two latter methods of demonstrating 
design proposals we could mix the level of efforts put into 
the various prototypes. We started with many different 
concepts on paper, and then moved on to functional 
prototypes, using an existing camera. 

ACKNOWLEDGMENTS 
I have really appreciated to work with the outstanding 
engineers and managers at FLIR Systems AB in Danderyd, 
Sweden. They truly represent a state-of-the art organization 
for developing and manufacturing high-tech innovative 
products. I have also valued the work together with the 
industrial designers and interaction/graphical designers at 
Myra Industriell Design AB. 

REFERENCES 
www.infracam.com

 


