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: Academic & Technical Expertise

* User Centered Design Research

3D Scanning & IRT

3D Computer Aided Design

* Simulation, Analysis & Testing

* Product Design Innovation

* Product Prototyping
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Infrared Thermography

electromagnetic spectrum
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a technique used to visualise and measure infrared radiant energy
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Thermographic Measurement of UX

NEED FACIAL TEMPERATURE CAUSATION...
INDUSTRIAL DESIGN

HUMAN COMPUTER INTERACTION

I interaction CONTEXT:

g ,[ CULTURAL m\
NEURO & AFFECTIVE SCIENCES SOCIAL

AFFECTIVE I RT

| AFFECT & COGNITION| s
S\ PSYCHOLOGICAL CooNTvE Q

MEDICAL THERMOGRAPHY

“...emotions are part of the mechanism of homeostatic regulation”
Damasio (2000)
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Measures of Cognition and Affect
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Empirical model of Product Interaction
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Between Methods Triangulation

Reference recording montage alpha: 8-12Hz . . o .
RI GHT '__r Scalp electrodes: F3 & F4 smr: 12-15Hz Single item semantic differential scales:

- Reference electrodes: M1 & M2 low beta: 16-20Hz CORE AFFECTIVE STATE: AROUSAL | VALENCE
Ground electrode: CZ high beta: 20-23Hz & TASK ENGAGEMENT.

Fear ACTIVATION
tense alert Happiness
Anger nervous - excited
stressed g elated
=}
DiSEUSt upset 8 happy
< | VALENCE \
UNPLEASANT PLEASANT
sad content /
depressed e
relaxed
Sadness bored calm
DEACTIVATION
Non-contact objective measure Contact objective measure Subjective measure
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Between Methods Triangulation

Titanium 560M
NETD <25mK

pc & TFT Display (D

Ty AT B —

Prifysgol Cymru e : - :
Pysgo oy Swansea [rawsnewid Addysg; Trawsnewid Bywydau

University of Wales COllege O'_f Art

Trinity Saint David Founded 1853 Transforming Education; Transforming Lives




Motion Compensation and Analysis
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Thermographic Measurement of UX

: Temperature
40.007 | Asymmetry

"4 Left Dominant
| : ~A_Right Dominant
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Valence Change: Map Test
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SUBJECT 3 SUBJECT 12
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Temperature Change: Map Test / Right

Jenkins, Brown & Rutterford (2009)
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Thermographic Measurement of UX
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Thermographic Measurement of UX
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Thermographic Measurement of UX

LEFT RIGHT
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Capture | Convert | Create

capture convert Create

Magnetic Resonance Imaging Materialise Mimics Selective Laser Sintering
Structured Light Scanning Solidworks / Multijet Printing
Photogrammetry & IRT Autodesk Fusion 360 Fused Deposition Modelling

“all healthy bodies are alike, each unhealthy body is unhealthy in its own way”
Lieberman D. E. 2013
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Heart Surgery Training Aid
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Bespoke Riding Helmet
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Collaboration with : PRO M@WVE

A2B WITH DIGNITY

L Wavssgaww

% Prif_ysgol Cymru Swansea
Y Drindod Dewi Sant
¥ W University of Wales COllege Qf Art

Trinity Saint David Founded 1853



Collaboration with :

A2B WITH DIGNITY
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Respiratory healthcare + design research
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Prince Philip Hospital, Clinical Research Centre School of Design & Applied Arts
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Obstructive Sleep Apnoea

. _ CPAP Therapy
Reg u I a r B reat h I n g v "\ A pol'entwslnlife saving ar;dlchanging option
;‘ for the treatment of sleep apnea.
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M EURoPE 200,000 work days lost = £40 billion UK Economy (1.86% GDP)
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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
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User Informed Generative Design
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Dr Sean Jenkins
sean.jenkins@uwtsd.ac.uk

Matthew Bellis
matthew.bellis@uwtsd.ac.uk
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