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Somatosensory System Affective Touch

The somatosensory experience that haptics can deliver is still largely unexplored.
(Tajadura-Jiménez · 2020)
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Reading physiologically detect 
biomarkers associated with sub-

conscious stress through discreetly 
embedded e-textiles
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Here what I had been researching

Related to previous work: empowering wearers to improve 
their own wellbeing



So if we took away all of the daily 
life, environmental stresses and 
pressures the stress would 
disappear, right?



The restorative powers of nature

Even views of nature from a window can improve a student's 
test scores (Li, & Sullivan 2015), 
View through a window may influence recovery from surgery 
(Urlich, R. (1984).



Biophiliac

Biophilia Hypothesis

Human beings have an innate love for the 
natural world derived from an evolutionary 
desire to survive.

(Wilson 1984)



Ecopsychology

Studying the emotional bond between 
humans and the Earth



Second lockdown 



Nature Deficit Disorder

Diminished use of the senses, 
attention difficulties, and higher 
rates of physical and emotional 
illness 

Louv 2008

In his book “Last Child out of the Woods” he describes the 
consequences of a disconnect from nature which leads to 
Diminished use of the senses, attention difficulties, and 
higher rates of physical and emotional illness,”
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The addition of nature and environment into the research
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Environment and clothing
E-textiles can amplify and augmented bodily perception by
embedding e-textiles or e-clothing

Enclothed Cognition Theory
Clothes we wear have an influence on our psychological 
processes

(Galinsky 2012) 

Smart textiles have the potential to regulate emotions 
positively 

(Uğur 2013) 



Virtual Environment for 
learning

Virtual Restorative 
environments

Could the idea of virtual learning environment 
be applied to virtual restorative environment?



READ:
Physiologically detect biomarkers associated with sub-
conscious stress

RESPOND:
Through virtual restorative environments

1. Recurring patterns in nature
2. Tactile memories
3. Haptic mnemonics
4. Augmented cues



Textile patterns related to movement in nature
Photographs taken during lockdown



Haptic schematic inspired by patterns in nature

Concentric circlesLinear wavesSpirals

Virtual Response: 1



Tactile Memories

The effect of touch and textile on
behavioural neuropsychological  and neurophysiological processing of 

emotion.

Touch Textile Neuro

Virtual Response: 2



MNEMONICS:
A device to aid memory

Haptic mnemonics 

HAPTICS:
Technology that stimulates the senses of touch

Virtual Response: 3



Tactile 
memories

Virtual Response: 4



#1. Haptic Dandelion



Developing Haptic Dandelion
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#2. Repeating patterns



“If say in a church if there is pattern in 
the back of a chair that I can run my 
finger round the design. There is a 

certain pattern that I do [Taps fingers 
sequentially on the table] and if I do that 
and then do it the other way [Taps fingers 

in reverse] I will do the same pattern 
biting my lip, I will do the same repetitive 

pattern with my toes.”

“If there was a pattern like this [Draws 
an organic shape] I would love to go like 
this [Traces finger repetitively around the 

shape drawn].” Student Narratives around fidgeting  
recorded on paper tablecloths





A. Steel fibres

B. Embroidered
Nickel thread

C. bonded conductive lycra

a

c

Photoplethysmogram: 
Outputted as pulsating light mapped to 
heartbeat

Experimenting with Textile Sensors construction – Fibres, embroidery, bonded lycra



Textile Sensors for fidgeting with



Hand-drawn and CAD drawn 
schematics for Repeating Patterns



Underside of 
Repeating
Pattern textile



#3. Pulse-o-Daisy



Tactile Memories

Schematic



Photoplethysmogram: 
Sensing blood volume through light

INPUT

Photoplethysmogram: 
Outputted as pulsating light mapped to 
heartbeat Pulse-a-Daisy scarf



Pulse-a-Daisy crocheted soft switch Pulse-a-Daisy demonstration at 
Focus Group Workshop



#4. Cocood



“I love how it’s comforting a big hood would make 
it better to shut out the outside world.”

“I feel it’s very comforting and I immediately felt 
at ease.”

“It feels private and comforting.”

“Wearing this hood takes the focus off your 
surroundings and others.”

“It allows time to focus on yourself.”

“I find the hood cocoon like and cosy.”
“I think it would be useful it would lift your mood 

and allow you to clear your mind.”

“Think I suffer a bit from SAD but have never done 
anything about it and I’m always in a rush in the 

morning. The technology was really easy to 
understand.”



Cocood: Hand spun, hand knit merino hood lined 
with blue fibre optics



Evaluation of the research

A hermeneutic lens brought understanding to contextually-situated factors 
and emotional values that influenced student perceptions of e-textiles.

• Technology Acceptance Model related to fashion theories
• Focus Groups
• Starfish – Mental Health Recovery Model
• NVivo narratives



Evaluation of the research

Student participants at Focus Group Workshop



“I think it is a good distraction to ‘think a better 
thought’ if you are stressed. I have a happy place 
and already try to use it when I am stressed but 

think the vibrations would greatly help.”

“I think this is useful, but unsure what my own 
pattern would be.”

“I think the haptic feedback would be useful. 
Very personal to you. Able to be used socially.”.

“I could relate the feedback from this to a 
'Happy Place’.”

HAPTIC DANDELION EVALUATION METHODS

Likert scale starfish proforma for Technology Acceptance 
(Adapted from Kettley and Goode 2015)

Narratives coded through NVivo



Student participants at Focus Group Workshop



HAPTIC DANDELION

RE-TRACING PATTERNS

PULSE-A-DAISY

COCOOD

Student evaluation scores averaged



Conclusions

The e-textiles scored in the 
high-high quadrant for 
Usefulness and ease of use, 
and
Emotional and aesthetic value




