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64 transparent electrodes are made of ITO
(Indium, Tin, Oxide)
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ATouchscreen that
Senses Fingerprints

GaussBricks: Magnetic Building Blocks for Constructive Tangible Interactions on Portable
Displays CHI2014 Fiberio: A Touchscreen that Senses Fingerprints, UIST2013
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28 Frames Later:
Predicting Screen Touches From
Back-of-Device Grip Changes

Mohammaa Faizuddin Mohd Noor, Andrew Ramsay, Stephen Hughes,
Simon Rogers, John Wiliamson and Roderick Murray-Smith

University #3%

of Glasgow W

Music: "Son of a Rackai” by Kewr: Macteod [Creatve Commons: Ey Attributicn 3.0)

Bodyprint: Biometric User Identification on Mobile Devices Using the Capacitive 28 Frames Later: Predicting Sereen Touches From Back-of-Device Grip Changes
Touchscreen to Scan Body Parts, CHI2015 CHI2014
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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.

How Fast is Fast Enough? A Study of the Effects of Latency in Direct-Touch Pointing
et al.: HaCHIStick: Simulating Haptic Sensation on Tablet PC for al Instruments Application, UIST2011
Tasks http://www.youtube.com/watch?feature=player embedded&v=vOvQCPLkPt4 a et al.: HACHIStack: Dual-Layer Photo Touch S g for Haptic and Auditory Tapping Interaction. CHI2013
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3x3 Watch-back Tactile Display

Investigating the Information Transfer Efficiency of a 3x3 Watch-back Tactile
Display, CHI2015
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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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Hom hugging a doll
embeddod wih sansors.

® 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
#IZHaptics Symposium 2012
28
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stimulus
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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



https://www.youtube.com/watch?v=BNt1xC9wwLs
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Hairs are affected not only by surrounding environment
(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.

etal, ilitating an Feeling with Artificial Piloerection, SIGGRAPH2012

The Roles of Touch during Phone Conversations: Long-Distance Couples’ Use of POKE

in Their Home, CHI2013

Affection (Z1F. &&)

& Bendi enables new tactile and visuali

The Trial of Bendi in a Coffeehouse: Use of a Shape—Changing Device for a Tactile—Visual
Phone, 2015
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Haptic Navigation: Conventional Approach

J. B. F. van Erp, EuroHaptics 2006 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.
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Ville Lehtinen et al., Dynamic Tactile Guidance for Visual Search Tasks, UIST2012
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https://www.youtube.com/watch?v=XobWS3ccxWg
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START

Cursor (assistance disabled)

40 pn ®  Cursor (assistance enabled)
Y ] F Assistance force (repulsive)
L Min distance for assistance

Barder

« MRAROMESE, FEBITSCTELSE S,
o BLOETISSLA D 2 EBBIMISEAIRL TS,

Laurent George, Maud Marchal, Loeiz GLONDU & Anatole Lécuyer

|Combining Brain-Computer and Haptic Interfaces: Detecting Mental Workload to Adapt Force-Feedback, EuroHaptics2012

Navigation, Instruction
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o PG RIZ R BB B DY S ?

Huang, K., Starner, T., Do, E., Weinberg, G., Kohlsdorf, D., Ahlrichs, C. and Leibrandt, R. Mobile Music

Touch - Mobile Tactile Stimulation for Passive Learning. CHI 2010.
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The developed device is composed of.one DC

Microphone

motor with encoder and sy . This device
SR /&4t K1Y 1276 B LB DI R SRT T/ 34 X, EC2008
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http://www.techtile.org/
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Hartwig HKD, Changing Reality
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HR, RA: WEEEOLRCLDEEEBILR, TU8T VAV AV Ea—T 4052012
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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Furukawa et al.: KUSUGURI: Visual Tactile Integration for Tickling, SIGGRAPH ASIA 2011

B oo gy OO . v o o . WAMEE
being poured from a Sake bottle with following method.

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 HHow(200724£ 70 k)

Electro-tactile-display with 1536 electrodes enables
the whole palm interaction.

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

Forehead as a Canvas @ Ear as a Tactile Organ (wind)

Tactile-vision substitution system (T'VSS) for visually handicapped.

Forehead was used for intuitive understanding Ears are the most sensitive wind sensing parts in face (haptically).
(what you are facing is what you are feeling on your face). We can effectively present wind sensation with small energy.
Kajimoto et al., “Forehead Electro-tactile Display for Vision Substitution,” EuroHaptics 2006 Kojima et al, “A Novel Wearable Device to Present Localized Sensation of Wind,” ACE2009.
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The Whole Body

for large-area display. Numerous vibrators must fit 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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We propose a mobile whole body
tactile presentation system.

A, hEF, FE RBX: HEENLRBEBICLSANMERT, T28T7 (A0
YE1—TF42%52014
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K. Hoshino, M. Koge, T. Hachisu, R. Kodama, H. Kajimoto, “Jorro Beat: Shower
Tactile Stimulation Device in the Bathroom,” In CHI 2015 Extended Abstracts on
Human Factors in Computing Systems. ACM, 2015.4, Seoul, Korea
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Simplest Tactile AR: Adding Clicking Sensation

\ I
(a) Body mounted actuator for PDA.
Tacale informaion 1+ coaveyed 0 grmping hand

\ )
(b) Panel mounted actuasor for POA
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Fukumoto et al., Active click: tactile feedback for touch panels CHI2001
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Breast Cancer Checker as Tactile AR
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ZLMA B 22 E ~Checking Breast Cancer
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Rub breast through oil-contained thin plastic bag. The oil
reduces surface texture, and internal tumor can be observed

10



EDAR: fiEI 29X
Tactile Contact Lens as Tactile AR
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B A 492 X (ROBOMEC'04)

SmartTouch(Kajimoto 2003)

RE-fil R Z
Vision-Tactile Conversion for the blind

— Collins, “Tactile television - mechanical and electrical image
projection,” IEEE Man-Machine Systems, 1970.

SmartFinger (Ando 2000)

AT REE B~ Optacon: Vision-
Tactile Converter (1976)

> /ﬁorehead Retina System
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Kajimofo et al., HamsaTouch: Tactile Vision Substitution with"-Smartphone
and Electro-Tactile Display , CHI 2014

Haptic Radar

Haptic ‘radar

’
headband with wirel
eadband with wireless

Slightisignaling

Alvaro Cassinelli '
Alexis Zerroug @,
Carson Reynolds

and Masatoshijshikawa Ishikawa-Kemuro lab

BrainPort (Wicab)
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