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 : Partnerships with Healthcare 



•  User Centered Design Research  

•  3D Scanning & IRT 

•  Product Design Innovation 

•  Product Prototyping  
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 : Academic & Technical Expertise 

•  3D Computer Aided Design 

•  Simulation, Analysis & Testing 
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Infrared Thermography 

a technique used to visualise and measure infrared radiant energy 



Thermographic Measurement of UX 

“…emotions are part of the mechanism of homeostatic regulation” 
Damasio (2000) 

interaction  CONTEXT: 

IRT 
COGNITIVE 

AFFECTIVE 

PHYSIOLOGICAL 

CULTURAL 

SOCIAL 

PSYCHOLOGICAL 

PHYSICAL 



C
h

a
n

g
e

s 
in

 t
h

e
 ‘

la
n

d
sc

a
p

e
 o

f t
h

e
 b

o
d

y 
a

n
d

 b
ra

in
’ 

Measures of Cognition and Affect 

Feeling 

Emotion 

Basic Life 
Regulation 

High Reason 

stimulus 

Consciousness 
Electroencephalogram EEG 

Functional Magnetic Resonance Imaging fMRI 

Electrogastrogram EGG 

Electromyogram EMG 

Galvanic Skin Response GSR 

Electrocardiogram ECG 

Heart Rate HR 

Blood Pressure BP 

Respiratory Rate RR 

Brain Activity 

Vascular Blood Flow 

Facial Temperature 

Facial Musculature 



Empirical model of Product Interaction 
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MAP TEST 

EXP 2 CONTACT 
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EXP 1 
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IMAGE TEST 



Between Methods Triangulation 

Infrared Thermography [IRT] Electroencephalogram [EEG] Affective Self Report [ASR] 

Non-contact objective measure Contact objective measure Subjective measure 



Between Methods Triangulation 



Motion Compensation and Analysis 



Jenkins, Brown & Rutterford (2009) 

SUBJECT 3 
High arousal 
High engagement 
Negative valence 

 

SUBJECT 12 
Low arousal 

Low engagement 
Positive valence 

 

Thermographic Measurement of UX 



Thermographic Measurement of UX 

Jenkins & Brown (2014) 



Thermographic Measurement of UX 
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Thermographic Measurement of UX 



Capture | Convert | Create 

capture 

Magnetic Resonance Imaging 
Structured Light Scanning 

Photogrammetry & IRT 

Selective Laser Sintering 
Multijet Printing 

Fused Deposition Modelling 

Materialise Mimics 
Solidworks /  

Autodesk Fusion 360 

“all healthy bodies are alike, each unhealthy body is unhealthy in its own way” 
Lieberman D. E. 2013 

convert create 



Heart Surgery Training Aid 



Bespoke Riding Helmet 



Collaboration with :  



Collaboration with :  



Respiratory healthcare + design research 

Prince Philip Hospital, Clinical Research Centre School of Design & Applied Arts 



Obstructive Sleep Apnoea 

200,000 work days lost =  £40 billion UK Economy (1.86% GDP) 

Regular Breathing 

Cessation Breathing 

49% 

46% 

31% 



Obstructive Sleep Apnoea 

Problems with current treatment: 
•  30% non-compliance 
•  Human – Mask Interface 
•  Mask leaks 
•  Dry eyes, nose and mouth 
•  Pressure Ulcers and Abrasions 
•  Awakenings 
•  Claustrophobia and Anxiety 
•  20 masks for 7 billion people 



User Informed Generative Design 

FROM 
20 SIZES FOR 
7 BILLION PEOPLE 
 
TO 
7 BILLION SIZES 
FOR 
7 BILLION PEOPLE 
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