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E-TRACES 
Lesia Trubat 
2018 
https://vimeo.com/108109673
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Sensing Pressure



Pressure Sensors

Can be a simple contact switch — can current pass from one 
electrode (fabric or thread) to another?



Ingo Randolf 
Mika Satomi 
2018 eTextile Summer Camp



Pressure Sensors

Can be a simple contact switch — can current pass from one 
electrode (fabric or thread) to another? 

Or use capacitive sensing with a single electrode or array of 
electrodes. 

To measure variable pressure requires multiple materials: 

• Two conductive electrodes 
• A piezoresistive material which changes its resistance 

when under pressure



Sensing Stretch



Knit Stretch Sensors

Conductive thread knit into a stretchy fabric. 

When looking at the meta-structure of a knit 
conductive yarn, the contact points play a large 
role. 

These aren’t the only factors, but explain a lot of 
how the sensors work. 

Diagram from Zhang, H. (2005). Electro-Mechanical Properties of Knitted Fabric 
Made From Conductive Multi-Filament Yarn Under Unidirectional Extension. Textile 
Research Journal, 75(8), 598–606.



Rambu 
e-textiles by Mika Satomi 
https://vimeo.com/253250017

https://vimeo.com/253250017


Challenges of E-textile Sensors

Better as transient sensors. 

Sensor responses are not linear and have significant hysteresis. 

Knit sensors perform particularly poorly under little strain and when held in a steady 
position. 

A very wide range of skills not traditionally taught together needed.



Smart Trousers

Create an array of pressure sensors and see if the signals correlate with social interactions. 

Informed by ethnographic observations of how people move during conversation.



Smart Trousers

Grid of 10 x 10 pressure sensors across the thigh and buttocks. 

200 pressure points of 1 x1 cm in single pair of trousers.



Smart Trousers

3 pairs were made, each in size S, M, and L. 

In benchmarking, 6 participants wore the trousers while performing directed body positions. 

19 positions could be distinguished (e.g. sit up straight with hands touching knees, lean back, 
lower feet crossed).

S. Skach, R. Stewart, and P. G. T. Healey. 2018. Smart 
Arse: Posture Classification with Textile Sensors in 
Trousers. In Proceedings of the 20th ACM International 
Conference on Multimodal Interaction (ICMI '18). ACM, 
New York, NY, USA, 116-124. DOI: https://doi.org/
10.1145/3242969.3242977

https://doi.org/10.1145/3242969.3242977
https://doi.org/10.1145/3242969.3242977
https://doi.org/10.1145/3242969.3242977
https://doi.org/10.1145/3242969.3242977


Construction and photo by Rachel Freire 
Electronics design by An Liang



Smart Leotard

Liang, A.; Stewart, R.; Bryan-Kinns, N. Analysis of Sensitivity, Linearity, Hysteresis, Responsiveness, and Fatigue of Textile 
Knit Stretch Sensors. Sensors 2019, 19, 3618.



embelashed

Toolkit for integrating 
interactive audio into 
embodied interface projects. 

Concentrating on code 
examples and physical form. 

Centred around the Bela 
Mini platform. 

Resources available at 
embelashed.org

http://embelashed.org


Summary

Digitising human movement has long relied on room-sized technologies. 

On-body solutions becoming more prevalent as computing power fits into smaller forms. 

In both cases technologies that are flexible in their applications and affordable for artists are what 
get the largest take-up. 

E-textiles allow for the direct integration of sensors into performance clothing. 

Need to play to strengths of the technology: 
• Sensors do best when in flux — not static. 
• Arrays of sensors useful for reinforcing information. 

Important stage of development is making tools that are accessible to artists that could creatively 
harness these technologies.


