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+ Models of Attention and Behavior

+ Objects and Tools
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https://arxiv.org/pdf/1807.09902.pdf

Ishwarya Ananthabhotla | David Ramsay

https://arxiv.org/pdf/1807.09902.pdf
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Moving the study of deep attention out of the lab –
real moments across many contexts and experiences.

Patrick Chwalek | David Ramsay
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SensorKnit: Architecting Textile 

Sensors with Machine Knitting
Jifei Ou,* Daniel Oran,* Don Derek Haddad,* Joseph Paradiso, and Hiroshi Ishii

Responsive Environments @d0nd3r3k
Don Derek Haddad



Published at the 3D Printing and 
Additive Manufacturing Journal 
https://www.liebertpub.com/doi/pdf/
10.1089/3dp.2018.0122





(A) Woven fabric structure, (B) knitted fabric structure.



1000 μm 100 μm 20 μm

Conductive thread

A close inspection to the fibers shows a dielectric core coated with a thin film of silver nanoparticles.
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Sensing Modalities and Interactions:

Resistive

Stretch

Bend

Slide

Touch

Capacitive

Pressure

Touch

Proximity



Capacitive 

Knits
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Knit-level conductivity
characterization
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Knit-level conductivity
characterization

Log base 2 graph describing resistance in relation to loop length and width.

The relation between the loop number in 
length L and width W to the total Resistance
of the structure. The constant 2.63 was 
calculated based on the characterization test. 
Given a certain type of conductive yarn, this 
constant may vary based on the stitch 
tension.



Stretch Sensor 
Characterization Test
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Resistive sensing
characterization

Characterization results of 1 mm increments while noting resistance
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Capacitive sensing
characterization

Characterization results of 1 mm increments while noting capacitance.



Photo Credit: Daniel Oran

Design Patterns

(A–C) Belt rheostat illustration, knit design, and sample photograph. (D–F) Tablecloth rheostat illustration, knit design, and sample photograph. (G–I) Stretch sensor illustration, knit design, and sample 
photograph. (J–L) Displacement/pressure sensor illustration, knit design, and sample photograph.
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Applications

(A) Structural design of the light buckle. (B) Features the connection mechanism to the belt via two metallic cylinders, one connected to ground 
and the other to 9 V.



Customized belt rheostat sewn onto a backpack with a 3D-
printed enclosure that covers the buckle, and a voltage divider 
circuit that changes the brightness of an LED; (A) low 
brightness, (B) high brightness.
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Building and Deploying the
Networked Sensory Landscape
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Wireless sensor network

Cameras

Microphones

Weather stations
& other sensors
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The Sensing Platform, mark I

• Temperature

• Humidity

• Atmos. Pressure

• Visible Light

• Accelerometer

• ~2 year battery life
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The Sensing Platform, mark II

• Temperature
• Humidity
• Atmos. Pressure
• Visible Light
• Ultraviolet (UVA + UVB)
• Infrared
• PIR motion
• Audio levels/FFT
• Accelerometer

• Indefinite lifetime (with sun)
• ~ 1 year battery life (no sunlight)

• Up to 4 analog channels,
0-3V range with signal
conditioning

• 2 programmable voltage 
outputs

• Onewire, I2C, UART
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The Sensing Platform, mark II
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Cameras & Microphones
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Doppelmarsh
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Tidzam

http://tidzam.media.mit.edu




