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http://lims.mech.northwestern.edu/projects/TPaD/index.htm
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Demonstration
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Microsoft Research Applied Sciences Group: High Performance Touch
https://www.youtube.com/watch?v=vOvQCPLkPt4



https://www.youtube.com/watch?v=vOvQCPLkPt4
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Existing touch sensor Proposed touch sensor

Using an existing touch sensor, the performer can play a piano on LCD.
However, the performer cannot accentuate the sounds.

T. Hachisu, et al.: HaCHIStick: Simulating Haptic Sensation on Tablet PC for Musical Instruments Application, UIST2011
T. Hachisu, et al.: HACHIStack: Dual-Layer Photo Touch Sensing for Haptic and Auditory Tapping Interaction. CHI2013
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(Phillips) Lemmens, P. Crompvoets, F. Brokken, D. van den
Eerenbeemd, J. de Vries, G.-J., “A body-conforming tactile jacket to
enrich movie viewing,” Haptics Symposium 2009.
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\/ "5 Air Actuating Module :
. reproduce hugging
“ feeling on child

Input Device : T~
Sense hug : % ! Color Changing :
and convey Mom hugging a doll Child feels for parents to convey
expressions embedded with sensors Virtually Hugged expressions or mood 1o child
IAL‘n\L‘
,,*~,.,'“(\\
conductive
Rn:\mm . (u: =
Figure 3: Perner-Wilson and Satomi’s conductive thread stroke sen-
Yﬂ\u\/\ sor (left) [12], our conductive fur touch and gesture sensor (right).
insulating
fur

well as visual analysis of density curves to select the most powerful

® James The et al., Mobile Implementation and User Evaluation of the Huggy
Pajama System

® Anna Flagg et al., Conductive Fur Sensing for a Gesture-Aware Furry Robot
H#[ZHaptics Symposium 2012
21
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K.Aou, A.Ishii, M.Furukawa, S.Fukushima, H.Kajimoto:The Enhancement of Hearing
using a Combination of Sound and Skin Sensation to the Pinna, UIST2010



Hairs are affected not only by surrounding env1ronment
(wind and temperature), but also by our own mind.
When we drive hairs synchronizing with emotional contents (ex
scary voice), our emotional reaction is increased.

Fukushima et al, Facilitating an Emotional Feeling with Artificial Piloerection, SIGGRAPH2012
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Haptic Navigation: Conventional Approach

van der Linden et al., CHI 2011

Teach where to move, when to move, how to move,
and what is wrong.
“Understanding” (=central brain process) is required.



fRENC LD FESF — 3

(/

> 1.8m: 800px

ety z S )
.. > A
.
-3
® o
.
. -

J

= -

3m: 1280px
- . g
2.3m< %% <-4

[

« REDFELENMNEZEL VY BEMELDREZRMOIREICE>THAF
- HERREEOERE

Ville Lehtinen et al., Dynamic Tactile Guidance for Visual Search Tasks, UIST2012
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Laurent George, Maud Marchal, Loeiz GLONDU & Anatole Lécuyer
Combining Brain-Computer and Haptic Interfaces: Detecting Mental Workload to Adapt Force-Feedback, EuroHaptics2012

0.0



S DR NS RAHIGH 7 E DIER

 Touch Panel
— BIZIFZEEHNAYF/IARIL. THIEHAEKRKTES
 Emotion, Affection
- MBIIEEHOZBEFRT.RLLVEFAANBENTELIEAE XD
« Navigation, Instruction
— MBIXEREZICERIETTES, F-ESHOEHLFEETES
Reality, Multimodal
- MEMNIBERICMHAISETIAVTUOVDHREREHITHAIENH KD
The Whole Body
- BREERANOARRETRICEIY MREICHIERISERINELSD

Tactile AR
— fEFIREHRTHEIZETARIET S



(BRESNTIZRRTD) U7 ) T4 DHEIH(L/2)

REICETERRORHE. EAEITOLTERTHEMBFIROHLISHITRE
Ravikrishnan Jayakumar, et al., Haptic Footstep Display, Haptics
Symposium 2012

30



(BRESNIZRRTD) U7 ) T4 DEIR(2/2)

RMEROBR

Y. Visell, et al., Touch is Everywhere: Floor Surfaces as Ambient Haptic Interfaces.
IEEE Transactions on Haptics, 2 (3), July-September, 20009.

FAYFN\RILKREDMERDEIR

Olivier Bau et al., “TeslaTouch: Electrovibration for Touch Surfaces,” UIST2010
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Microphone

The developed device is composed of.one DC
motor with encoder and speaker. This device

SO |\ =it 508U 1235 B L= B M B 2R /A R, EC2008
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Furukawa et al.: KUSUGURI: Visual Tactile Integration for Tickling, SIGGRAPH ASIA 2011




My teeth were
sticky and dirty!

Uncomfortable brushing sounds
(low-frequency component)

My teeth got
dry and clean!

Comfortable brushing sounds
(high-frequency component)

HISSDEDI LA I
B A TR A R D ZE L T e . SRR A 1 (AT

WEH, IR HWEEEDERLOWEERINE, To3TA0 A AV E2—T14272012
T. Hachisu, H. Kajimoto: Augmentation of Toothbrush by Modulating Sounds Resulting from Brushing, in
Proceedings of the Advances on Computer Entertainment Tecnology (ACE) 2012
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S. Ikeno, R. Okazaki, T. Hachisu, M. Sato, H. Kajimoto: Audio-Haptic Rendering of Water Being Poured
from Sake Bottle. ACE2013
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The Whole Palm
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Electro—tactilecd‘ls/play with 1536 electrodes enables
the whole palm interaction.

Kajimoto, “Design of Cylindrical Whole-hand Haptic Interface using Electrocutaneous Display,” EuroHaptics2012.



R How(2007%£ 702 9h)




Forehead as a Canvas
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Tactile-vision substitution system (TVSS) for visually handicapped.
Forehead was used for intuitive understanding
(what you are facing is what you are feeling on your face).

Kajimoto et al., “Forehead Electro-tactile Display for Vision Substitution,” EuroHaptics 2006



-
e specially developed the wind source,
npnsing a speaker and tube

Ears are the most sensitive wind sensing parts in face (haptically).
We can effectively present wind sensation with small energy.

Kojima et al, “A Novel Wearable Device to Present Localized Sensation of Wind,” ACE2009.



The Whole Body

Arm band
Vacuum bag PC

!
|
Audio amp.

Audio
signal

Speaker

Particle filter

Vacuum
pump

To wear is the most dlfflcult part for wearable hapties, especmlly
for large—area display. Numerous vibrators must fi “to the skin.
Jammed particles can efficiently transmit vibration to the skin.

Kurihara et al, “Large-Area Tactile Display Using Vibration Transmission of Jammed Particles,” HS2014
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Simplest Tactile AR: Adding Clicking Sensation
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PDA Body

(a) Body mounted actuator for PDA.
Tactile information is conveyed to grasping hand,

B 1: 77 F=2xz—F OFRBEWIRNR
PDA OERKIZELY T TWW5,

T=1/1f, T=1/f,
- -~

(b) Panel mounted actuator for PDA.
actile information directly reaches tapping finger-tp. Single Pulse Short Burst

V908D DYICEFROREES5 A5,
BAEVSTOMREICY )y IMENEMSNTOLHEVNIEKR THEAR?

Fukumoto et al., Active click: tactile feedback for touch panels CHI2001
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i ARELTOEMNAZETE
Breast Cancer Checker as Tactile AR

USITA FORE

EDT7 4 LLIZHIZ, TO2 4 ILALIX
ABCRYMERZEENG.
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ZL.ANA B 22 E .~ Checking Breast Cancer
HBEAAMILDASF-RILIZIETSE,. REDTIAFYIZIKREE
FTHREOLZYES. tumonZEETES

Rub breast through oil-contained thin plastic bag. The oll
reduces surface texture, and internal tumor can be observed
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Tactile Contact Lens as Tactile AR

e o S — -.4

it AR 292X (ROBOMEC'04)



SmartFinger (Ando 2000)




SmartTouch(Kajimoto 2003)

Visual imagesitny
transiated intc




A 740y SRR LI E . Optacon: Vision-
Tactile Converter (1976)
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Vision-Tactile Conversion for the blind

IMAGE 1S e, ¢ V. CAMERA OBJECT
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— Collins, “Tactile television - mechanical and electrical image
projection,” IEEE Man-Machine Systems, 1970.






BrainPort (Wicab)




laptic Radar

Alvaro Cassinelli
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