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Our Mission

DESIGN, BUILD, & STUDY INTERACTIVE
TOOLS & TECHNIQUES TO ADDRESS
PRESSING SOCIETAL CHALLENGES



MAKEABILITY LAB

FOUR FOCUS AREAS

ENVIRONMENTAL HEALTH ACCESSIBILITY STEM
SUSTAINABILITY & WELLNESS EDUCATION
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APPROACH

Physical & Behavioral Sensing

Phenomena

Signal Processing

New Interactive Experiences
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FOUR FOCUS AREAS

ACCESSIBILITY
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THREAD 1: ACGESSIBILITY

IMPROVING AGCESS TO THE PHYSICAL WORLD

How can welU

1 we sense & visualize sound information on

an HMD to improve sound awareness for
people who are deaf or hard of hearing?

GLASSEAR
[ CHI 615]



HMD CONVEYS SOUND
DIRECTION & MAGNITUDE
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CURRENT & FUTURE WORK

GLASSEAR

Collaborators: Leah FindlaterRamaniDuraiswami Dmitry Zotkin, ChristianVogler & RajaKushalnager

Microphone Array
8-16 equispaced
microphones will
be embedded in
the HMD

Transparent Display
Sounds are visualized on a display
that is positioned over the retina

MAJOR OBJECTIVES:

True wearable design

Precise localization & sound
separation algorithms

Oral conversation support

Visualization design
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THREAD 1: ACCESSIBILITY

IMPROVING AGCESS TO THE PHYSICAL WORLD
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Inour work; we are: exploring:
Howiotiie scoompwutiatd4onalilhy- auwg
touch to interpret norrtactile information about the world?
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VISION-AUGMENTED TOUCH

HANDSIGHT

Sensing + feedback for no
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VISION-AUGMENTED TOUCH
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PROTOTYPE EXPLORATIONS




VISION-AUGMENTED TOUCH

HANDSIGHT
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VISION-AUGMENTED TOUCH

HANDSIGHT

T~

SMARTWATCH
For processing, powe FINGER HAPTICS

additional sensing & feed
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FOGUS AREAS
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READING SUPPORT COLOR/TEXTURE RECOGNITION TOUCH-BASED CONTROL HAPTIC + AUDITORY FEEDBACK
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HAPTIC VS Alll]lﬂ LINE GUIDANCE
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HAPTIC VS AUDIO LINE GUIDANGE
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HANDSIGHT

HAPTIC VS AUDIO LINE GUIDANCE
0.28cm

Absolute error from line center

0.21cm

Absolute error from line center

PITCH-CONTROLLED
AUDIO

Z,5~2.374,p=018,r=54
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WRIST HAPTICS
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4 Motor Wristband
[\

Target Direction: 56.25° Correctness Regions Frequency / Amplitude
\ “Exact”: 11.25° 69Hz/029g 132Hz/09¢

"Approximate”: 45° U ‘ /
P U
P

Wirilng Vlibro-motors

EXAMPLE TRIAL CROSS SECTION OF WRIST
TARGET DIRECTION: 56.25° 8 MOTOR DESIGN

8 Motor Wristhand






