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Physical & Behavioral 
Phenomena

Sensing

New Interactive Experiences

Signal Processing
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[CHIõ15] 

How can weŨ 
we sense & visualize sound information on 

an HMD to improve sound awareness for 

people who are deaf or hard of hearing?











True wearable design

Precise localization & sound 

separation algorithms

Oral conversation support

Visualization design
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[ACVRõ14, ASSETSõ15, GIõ16, TACCESSõ16] 

How can weŨ 
we sense & feed back non-tactile 

information about the physical world 

as it is touched?

[ASSETSõ12, CHIõ13, HCOMPõ13, ASSETSõ13, UISTõ14, 
TACCESSõ15, SIGACCESSõ15, CHIõ16] 



For people with visual impairments, touch is a primary 

means of acquiring information about the world.

Prior work in neuroscience and psychoperceptionhas 

found that blindness enhances tactile acuity (e.g., Goldreich

& Kanics, 2003; Norman & Bartholomew, 2011)

However, fingers can only feel tactile phenomenañbumps, 

temperature, shapeñand there is much richness in the 

world that is non-tactile.

In our work, we are exploring:
How to computationally augment a blind personõs sense of 
touch to interpret non-tactile information about the world?



Imagine, for example, gliding your finger along printed text 

and hearing the words read back to you in real-time,
feeling the shape of a bar graph in a book or newspaper,
or touching a piece of clothing and hearing a description 

of the underlying fabric 



Sensing + feedback for non-

tactile information about the 

physical world as it is touched









For processing, power, 
additional sensing & feedback
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P=??AOO#-2

Absolute error from line center

Absolute error from line center

Z19=-2.374, p=.018, r=.54



CE#-2



Arduino Mega 
+ BLE Shield

Vibro-motor

Android tablet


