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[Final Report]
As there are too many participation in this class,

7/5,7/19 are changed to my lectures.

Choose one “Full-paper” from conferences below, and prepare less-than-5
minutes presentation. Take a movie and upload it to Youtube, and submit the
link (submission is done by ordinary report page)

Most recent CHI.UIST ~IEEE-VR.” 3DUI.” Siggraph.” Siggraph Asia.”
World Haptics./ Haptics Symposium.”EuroHaptics

Deadline: 2019/7/26

As the contents contains copyright materials, set the option “"viewable only by
who knows the link”. Check with your friends if the link is active.

Conversion from pptx to video: Use “narration mode™ and “auto play mode”.
Then File — Export — Movie. You can also take movie by videocam.




Outline of the lecture
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Active Click TeslaTouch
uFukumoto, CHIQOOIV \ (Bau, UIST2010)

Skeletouch

Y, \_ (Kajimoto, 2012) _/

[3EBH IEWORIFIDTZSD, Pl REZRTFIRIZIRAE

v ZHRE)
v BRI
v bR
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Actuator

Active Click
(Fukumoto, CHI2001)

ZRERERE REENTE

L HIRED Low (finger size) Active
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TeslaTouch
(Bau, UIST2010)

TRIREE REENTE
SmHiRE Low (finger size)  Active
JEE 22 fh Potentially High  Passive
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Sens eg EXPERIENCE TNER COMPANY CONTACT

Senseg Is Haptics Re-Imagined and Realized

Senseg patented solution creates a sophisticated sensation of touch
using Coloumb’s force, the principle of attraction between electrical
charges. By passing an ultra-low electrical current into the insulated

electrode, Senseqg’s Tixel™, the proprietary charge driver can create a i
small attractive force to finger skin. By modulating this attractive force

- sales@senseg.com
sensations can be generated, from textured surfaces and

brations and more.

info@senseg.com

edges to vi
jobs@senseg.com

Unlike effects created by mechanical

vibration and piezo solutions, Senseqg is | W Follow @sensegnews

silent. With Senseg application developers |

have precise control of the location and type Feishorn \

kg,

of effect users experience. What's more,
Senseg technology scales from touch pads,
smart phones and tablets to the largest
touch screens without increasing

f’ manufacturing complexity.

Senseg’s solution is comprised of three core elements:

+ Senseg’s unique Tixel technt that activates the touch

screen for electrostatic vibration;
* Senseg’s electronics module; and
+ Senseg software that manages effects in applications.

TeSIaTouCh The Senseg Tixel™ = ; Senseg Tixel™ Coated Touch Screen
(Bau, UIST20:

Senseqg’s techno
transmits electro
tactile stimulus. It is Senseg IC
an ultra-thin durable i
coating on the touch

interface that
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Skeletouch

\_ (Kajimoto, 2012) _/

ERfRIRE BEENTE
SERE Low (finger size) Active
FEE 122 1] 1 Potentially High Passive

FHEERE) High Active



641 tfansparent electrodes are made of I'TO
(Indium, Tin, Oxide)
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Haptic Edge Display for Mobile Tactile Interaction
Sungjune Jang, Lawrence H Kim, Kesler Tanner, Hiroshi Ishii, Sean Follmer, CHI2016
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GaussSense UIST2012



SENSING Wittt ooy Bt 8555 A EE)

GaussBricks: Magnetic Building Blocks for Constructive Tangible Interactions on Portable

Displays CHI2014
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Fiberio
A Touchscreen that
Senses Fingerprints

Fiberio: A Touchscreen that Senses Fingerprints, UIST2013
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palmgrip  finger grip

Figure 2: Bodyprint identifies users through these body
parts and characteristic poses when touching the screen.

Bodyprint: Biometric User Identification on Mobile Devices Using the Capacitive
Touchscreen to Scan Body Parts, CHI2015
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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 Roagers, Jahn Wilbamson and Roderick Murray-Smith

.‘E. University #,%
a_ll(ul.l\:_-;o\\' \*

- —

Musicr "Son of 2 Rockoi” by Kovir Macleod 'Creative Commons: Ey Attnbuticn 3.0)

28 Frames Later: Predicting Screen Touches From Back-of-Device Grip Changes

CHI2014



Fingers of a Hand Oscillate Together: Phase Syncronisation of Tremor in Hover Touch
Sensing John Williamson, CHI2016
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How Fast is Fast Enough? A Study of the Effects of Latency in Direct-Touch Pointing
Tasks http://www.youtube.com/watch?feature=player embedded&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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3x3 Watch-back Tactile Dispiay

Investigating the Information Transfer Efficiency of a 3x3 Watch-back Tactile
Display, CHI2015
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Emotion (1))

RBERERIC. ¥Y—VICHo2REZHic I DIRE)/ Y -V aiEm

R .
(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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, Air Actuating Module

¢ reproduce hugging
~ feelng on child
input Device : -
Senge hug A Coler Changing :
and convey Mam hugging a dall Child feéls for parents to convey
BXIESEIONG eimbidded with Sensors Virtually Hugged

ENpressnds of mood o child

J‘Rjur

SENSE
L
.'\.I'L".s‘lh‘l:lll\\
conductive
R resistor fur
Figure 3: Perner-Wilson and Satomi's conductive thread stroke sen-
M sor (left) [12], our conductive fur touch and gesture sensor (right).
insulating
|+

fur
1 & & 3
| 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
$[ZHaptics Symposium 2012
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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
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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.

Fukushima et al, Facilitating an Emotional Feeling with Artificial Piloerection, SIGGRAPH2012




Affection (B15. B&)

Bendi enables new tactile and visual interacti

O

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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Part 2 Part 1

Sl

START

END

20.0

Cursor (assistance disabled)

® O

Cursor (assistance enabled)

(\
F—O Assistance force (repulsive)

P ~ _ L
O— ¥l k r's uii .
Min distance for assistance

amm\//—\ ——  Border

« MEAADIESE, REBICSLTELRSES,
o BLULFRICSLADDEBFMICTRAMFL TN S,

Laurent George, Maud Marchal, Loeiz GLONDU & Anatole Lécuyer
Combining Brain-Computer and Haptic Interfaces: Detecting Mental Workload to Adapt Force-Feedback, EuroHaptics2012
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Navigation, Instruction

_ o
o HINOIWENSZ AR DOMENS 2 RAS ?
o SR PENIT R DHE) XL DR T €2
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
motor with encoder and speaker. This device

WS ||\ = o sy (235 B L& A0 i B 512 5/ A R, EC2008




Techtile Toolkit ('ﬁj@’ﬂﬁ) hitp://www.techtile.org/
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Hartwig HKD, Changing Reality
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The Whole Palm

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

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




Forehead as a Canvas
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Tactile—vision substitution system (T'VSS) 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
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We propose a mobile whole body
tactile presentation system.

BX, e, [iE, B HEEN LIRS ERICKIMAAMRELRT, TUITA0 AR
vEa—T4272014
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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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HALUX

Projection-based Interactive Skin for Digital Sports

Haruya Uematsu
Daichi Ogawa
Ryuta Okazaki
Taku Hachisu

Hiroyuki Kajimoto

Sound is included in the video

7avxyayigfE iR BEESRICE RN G- DR T .
il EEDBLR T, i%%i@i_%ﬁ(ﬂ‘?{%c‘:%ﬁ&ﬁ%

Uematsu et al.: HALUX: Projection-based Interactice Skin for Digital Sports. SIGGRAPH'16
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Simplest Tactile AR: Adding Clicking Sensation

vy j
- ““u.:f;f b : :-'. -

PDA Body

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

X 1: 77 Faxz—F OFRERR
PDA OERFIZEY T TS,

T=1f, T=1/1f,
P —

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

V9B DOYICEREOREZS5Z 5,
BERMEVSTOMREIZIVYIMENEMSN TS ELWIEKRTHEAR?

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

AT A FOS

EDZ 4 LRI, TOZ 504K
AR-RUAEEEEINRD.
FOBRES/AANANOREEREL
HEABROMOEES R LIOT,
HRZLZYoMuhEHatERizEDS.

ZL.MNA B CE2#E . Checking Breast Cancer
HBAAMILDAST-RILICETSHE. REDTIVAFYITIKEFD
FTHREOLZYES. tumor)ZEE TES

Rub breast through oil-contained thin plastic bag. The oill
reduces surface texture, and internal tumor can be observed
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Tactile Contact Lens as Tactile AR
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SmartFinger (Ando 2000)




SmartTouch(Kajimoto 2003)

Electrodes Photo-transistors

Visual images SRpPTNTE . 1
feanslated it fReETHEInIaormanon,




A 7R3y SRR EREE . Optacon: Vision-
Tactile Converter (1976)
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RE-AT LR
Vision-Tactile Conversion for the blind

IMAGE |5 T.W. CAMERA
TRANSMITTED

TO BACK wia

QOBJECT
N

COMMUTATOR

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






| .;.’ [] __.i-l... H BB
D g .
e —

N ’ Smartphone

/ -

xv—-l~7’7£§z @Hﬁuﬁ JURLIE SS9
7%%7/~/7<5?J%'(&1L@W%H§( )
LT A AT A (i 22 5Em )

Kajimof’o et aI., HamsaTouch. Tactile Vision Substitution with Smartphone
and Electro-Tactile Display , CHI 2014
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Haptic Radar

+
Alexis Zerrou
Carson ReynoldsEuss
and Masatoshi/dshikawa IShikawa-Kemuro lab
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