©
2014 2017

Interaction methods using multi-touch input devices
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New interaction methods for wide-spread multi-touch surfaces in PCs or smart
phones have been proposed and developed. These methods are based on everyday human actions, such as
to grab a small stone and to use a piece of carbon paper,

We also have proposed new interaction methods using tangible objects on touch-surfaces. Objects
including cylindrical mirrors, 3D printed objects with conductive material, thin film objects
printed by conductive ink. In contrast to previous work using electric capacitive feature of
material, we focused on electric resistance of materials. As a result, usual electrical resistance
parts, such as fixed-value resistances. variable resistances, and sensors that convert values of
pressure, temperature and light to electric resistance, can be embedded in our interaction devices.
We have presented the results on academic papers, international and domestic conferences and
disclosed on our web pages. We also disclosed patents based on our study.

(HCc)



1. RS D5

BREROEPHFZ2F T —7 Ny 74 v
8 7 2 —A X 1990 D & B A ITIFZE S
NTWw5, wind, KBRS R 5K
DFEERN 2 AT L E LTEEINTED,
FHEICZ Lo 7z,

—J ¢, BEDOHEANHEIHEEPC)IcEB VT,
TA AT VA RS » FpV EF y Fo3y
RIS X LR, A2 by 7°PC,
J—FPC, 7L v FPC, AR—F+7 4D
FTRTOPCIZ2IVF ¥ v F0[Fe 2 AT FHE A
LS, OSTH—MWICTHFR—F 3N s L
Iz T,
CDEIRHERDOY ET, 2LFYyF AL
VHORMEZFIH LS EERA VY 72—
APREINODOH 5,

2. tHEoHMW

AT GFEBPOICB W TAMICS L L 7.,
%417v4~%i&/%nzwa&/%ﬂz
FORMEZFAL S EIEF L F Y v T
A vy 7 —RAeRE, Bk, EHL, 21—
W2 & %l SEER % f T B 2 MRS 5,

3. WDk

ANDY y FHICEEIEZ 5 v F T 281E %,
FERCOEEICBEARM T, ZhzfHALT
EEN 72—, v 7 2 —AFERREL,
FLEERHI T 2,

7. ¥y FHED BICkEL EEZ oWk
PEE, NI FTERIETA VYT
Ya vt rFERRE L, FEERHET 5,
I DM E, ENNDEEE X OHRSGE
ZWMLTHRET A ELEDIT, WebX—P %]
BLUERREOREEZT S, . R
FZ33%H 35,

4, WFFEEE
4. 15O H

ANDI% y FIHNCEETE % ¥ v F 9 28EIC,
rYozoF8; vy EMHFOHELEN
DT, TRICEDeLF Yy FASRED
BEarvea—4%EoTr—%BEHOA %
7z —A%PEER, FEE G L 2, EHROMW
ZRTOE AL THEEIT 2EEL, HED
HEOFADITIEEEFLUTHDE I &b,
AKHA%Z THiEOA) 4Tk, 22—
BE#IELVLER (774742, 74
LW TA Ay, WebR—I R L) Z#HEIET
Ty FTBE, ZOBHITNAGBERING,
R, BEIE I NZ DA HIT S L5 W)
2 LT, Moz -7-% £, BEa v

Ea—8D2)LF &y FHICMnG &, i
DREQHPENT, T—¥PBHT 5, N
D70 77 ATIE, 2HDEHEI VY E2—
YD2NF Yy FREBEVRERTH L0 EH 2
ZHWIL., ARITHIEGEICFY b7 =78k

LiZ7T—% ’a?$1<1£'9“ %,

L 2 EHRBEEH 00D, VY 72— L
L CPick and Drop (1) YHIS T W 508, A
HRIZIDZEF L 7Ry 7 EORR 72 T84 A
ZREL LW EDRTH S,
42 h—Ryar—xXy 7y
A#&/%E CHEBUE B BifElc, A%
— R m%%<J%ﬂﬁ®%W%FUo
if U & D o EERE - A EEEE A %2
UIDZFZ 5 FiE2RE L, 458 - FHii L 72,
7% EQFEMREFICBERM T, Iz ML
THEHEWN 2 - A V¥ 7 2 —AFEERE
L. FEEEGHHM L 72,

PCORILF ¥ v F ANHETIE, w7 AEEL
FRED R CEEZ TS, — 5T,
VEREA DS R 1, PEHELFANLRE
WRBTE %, AKX, FEHFICBWT,
INE Te A — R v RO A% F A W HRE
WM 28{EZ2 XY 77 =354 0%
72—=ATH%, A\DPEBICH—F A%
i > CTHEM T 2Bk 72 HEERICEZ L, 208
iEE2SEICA vy 72 —A% K LT,

4.3 AnamorphiconZ fl\ 2 7c A © % 7 = — A

FHICBARMBRZ R L, 2z 2OV
ICEWMEREOSIC S S TR S 2 LT
FEEDRoLFTRZHMT L F LD FiE
BhHsb, Nz ¥ 7Ly FPCREEDTILF
gy FRREEBICIGHL TN A
AnamorphiconZi0fEL 72, 2D T4 ZDJE
HICiE, HEOER I LDBRE I T T,
HEDY v F Ry —vRFEET 2, 2Tk
h. AFESEOME L ME2BHTE 2 DT,
ZOUZE DT TR ZBEHRIEI Y5 Z LT
W2 6N L 7tk %2, F Ik > CEH)



HEZS TR 20D IR, v 77 ay
ZH[HEICT 5, A% TIE. Anamorphicon®
JeHEE LT, HilX BB ISR > 7 A B —
FE2—DRES AT L L, HWEAHS AT
LEFEL, FHiiL7, ARY—FE2—D
FECIX, MM gz R L,
MEBROEREZ BB I L7z, TR
RS 2T LTl wiitior—zhz
#LIZ AnamorphiconZ #| ) Y4 TT, I z2BH)
R g 2 R ETRHEAR—ATDOADRLEZ
HHIZ L 72,

Web Camera |

4.4 Ohmic Touch

WED=NVF & v F AT EHINTWL
LEEANENY v FANTIE, ¥y FHID»PS
Pl B 2 EERE DA% S T EFRIKIUR
LRHTTRETH B, LLARDS, wILFF v
FHNCE YR ERELEZFEA L 72
Ay Ty avIiFSBIRE - HEINT»
ZDICHR LT, EESUREZFIHEL 724
VI ary PHEIBEICHEEL o T,
HEAEALVLILHEL S, BERRICOA
HEHINERTHAI,

Z ZCARME TR, 2T vy FASICE
PN YHEDETRIESTZ — 1072 0S D APIIC
IoBHTELZZLZRL, BABRA VY T
7y arvFEEREL, DSV I RERA
WCHEL 72, EREIZAHATS 2 LT
HEWEEMZHEH LI, 2 2y P 7Y v
FIZ X ZHIS3D 7Y v 71 &k B iEE %
LT, AL VY 7 2—AFT4 2% B
TAHIENTESL, 1. BREUEZ %
TELMROBEBFHMmEFALT, ¥LEA
VY72 —AEBETES, TRIZEL 2E
DEEBRIE M EZNEK L 728 v F R TH 5,
EHEOETERI L <, fiEotzb) b
AL EVBTES,

N
1

3
|Touch Surfacel

THRIE, (P EEIINEER >, b)EX2 >3
(FSRYEER >, (o) TIPS IC X % ¥4
TILVTH 5,

(a) (b) {c)
. f e
4 ' &r

Touch Surfassa|

FEA72 0Tk <, I, ek LIk h B
PUEDZLT 2 v Mz T2 2 b
HEETHh 5, TRIF, (Y —I AZHMNZMH
HALZEEX 34y 7 (b) CDS(LSR)%Z H
Wit vy Ths, wiInd ¥ v F AT
ICER AL TRy & LTHERET B,

Touch Surface|

PLEOER%E, EANDEEE X VisGEx
WLTHRETLELEDLIC, WebR—VZ2HE
L THHERRDHAEZIT> 7, 72, Frfl
Bz 337,

<G| SR>

(1) Rekimoto, J.: Pick-and-drop: a direct
manipulation technique for multiple computer
environments, Proceedings of UIST 97, New
York, NY, USA, ACM, pp. 31-39 (1997).

(2) Martin Schmitz, Jiirgen Steimle, Jochen
Huber, Niloofar Dezfuli, and Max
Miihlhduser. Flexibles: Deformation-Aware
3D-Printed Tangibles for Capacitive
Touchscreens. In Proceedings of CHI 2017

5. FRFEHRE
(WFFEARFEF . Wi L OHEHERTFE 4 1
ERN Y]

CHEREa) (B3 1)

(1) WA 7, #EFE — B, Ohmic-Touch: FfeE %
HARY Y FY—T7 2 RAICBIIEZ ATV
7 b ENLIEANEE, HRAY 7 b 27
BIEEECGEE, e, BRI P E

Q) Mty #F, M B, A—FRravr—x%
772 AWy 28y FASTE—F
U 2 Bk, UL A ECHE, BHEE,
58(5), pp.1014-1024 (2017)

(3) ity 7, HEE —B8, BllEofq v F Yy
F R L 72734 2GR E), HHo
HAE SRS, fLweH , 55(4), pp.1344-1352
(2014)

Ceasd) Gt 16 1)

(1) Kaori Ikematsu and Itiro Siio: Ohmic-Touch:



Extending Touch Interaction by Indirect Touch
through Resistive Objects, In Proceedings of
50th ACM CHI Conference on Human Factors
in Computing Systems (CHI’18). ACM, pp.
521:1-521:8. (Ewih. B3, FRIE25%)
2018.4.23~26.

(2) Kaori Ikematsu and Itiro Siio: Ohmic-Touch:
Extending Touch Interaction by Indirect Touch
through Resistive Objects, ASIAN CHI
SYMPOSIUM. CHI2018 Workshops /
Symposia. (£#tH. Poster) 2018.4.22.

(3) itk 7, Fel £~ )54E, HEFE —HE, Ohmic-
Extension: {77 ¥ P~z FIH L
LHEANRTAY v FH—7 2 AR Y 4
Yy b EBRUEYER A VY 57 a v
2018, 3B34, pp. 998--1003, (&t . 7€)
2018.3.5~7.

(4) ftutis 7, HEFE —EE, Ohmic-Touch: FEA &
HAY v FH—72 A LIBT3 7Y
I EEN LA VS 77 a v TR 25
MAYY 57754 7L ATLEY 7 P Y=
TICEHT 37 =27 3 v 7 (WISS2017),
pp.71-76, (HFifi. B, PRIE36%)
2017.12.6~8.

(5) Kaori Ikematsu and Itiro Siio: Carbon Copy
Metaphor: Combining Absolute and Relative
Coordinates Inputs for Trackpad, In
Proceedings of 29th Australian Conference on
Human-Computer Interaction, pp.492-496.
ACM OzCHI'17. (fiat ., EH)
2017.11.28~12.1

(6) Yuko Yanagawa, Kaori Ikematsu, Chihiro
Suga, Mana Sasagawa, Yasushi Matoba and
Itiro Siio: Anamorphicons: an Extended
Display Utilizing a Cylindrical Mirror Widget,
In Proceedings of 29th Australian Conference
on Human-Computer Interaction, pp.457-461.
ACM OzCHI ’17. (EHiH . #4)
2017.11.28~12.1

(7) Kaori Ikematsu and Itiro Siio: Direct
Manipulation Technique Using Force Touch
and Contact Size for One-Handed Mobile
Interaction, ASIAN CHI SYMPOSIUM.
CHI2017 Workshops/Symposia. (FL#t i
Poster) 2017.5.7.

(8) s & MR —BE, ¥ v F 9 —7 2 ALk
\F BN & R 2 A G DR E
B, LI A v 8 7 72 3
V2017, (BFAE. 7 F)2017.3.2~4.

(9) i 7, 1] 53, HEE —RE,
Anamorphicons # H\ 7%/ T a—
AT b DEEFE & FEE, Fi24lA v 5 7 7
TATYATLEY 7 b= TICBT 57—
27> a vy 7 (WISS2016), pp.165-168, (Lt
A, &M short paper) 2016.12.14~16.

(10)Kaori Ikematsu and Itiro Siio: Carbon Copy
Metaphor: Mode Switching Technique for
Trackpad-based Manipulations: In
Proceedings of the ISS’16. pp.439--444.

ACM . (#tf. FH)2016.11.6-9.

(1DKaori Ikematsu and Itiro Siio: An Input
Switching Interface Using Carbon Copy
Metaphor: UIST 2016 Adjunct Publication,
pp.93-95 . ACM UIST 2016. (it h.
Demo) 2016.10.16~19.

(12)Kaori Ikematsu, Mana Sasagawa and Itiro
Siio: 2.5 Dimensional Sceneries Viewing
Technique utilizing a Cylindrical Mirror
Widget. UIST 2016 Adjunct Publication,
pp.145-146. ACM UIST 2016. (@i f .
Demo) 2016.10.16~19.

(13)tats &, HEE —BE, A—HR v ae—x%
77RO 7y 7%y FRNGEEIE,
BRI ER A V5 7 72 3 2016,
pp.54-61, (Bt . T, &RINFE 47%)
2016.3.2~4.

(14)tats 7, HEE —BE, A—HR v ae—x%
7 72wl AN — YA v 5 —
7z —A [HRNEER A, v T a Yy
2015, pp.907-912, (F &t ff) 2015.3.5~7.

(15)Kaori Ikematsu and Itiro Siio: Memory
Stones: An Intuitive Information Transfer
Technique between Multi-touch Computers. In
Proceedings of the HotMobile ’15, pp. 3-8,
ACM, (BHiE. T, FRIEK28%),
2015.2.12~13.

(16)7ttis &, HEE —EF, A—Fae—x5
77 ERMH LI VFy v F ATIFIE G
HWALIR A2 WEFEER S , Vol.2014-HCI-160
No.23 Vol.2014-UBI-44 No .23, pp. 1--5, (&
i), 2014.10.15.

(X&) Grofh)

(PESEN M)
offFERIE (Bl 1 4F)
R REREHRY vy F Y —T7 2 RICBT
2 ELABEYUMERHA v % 9 7> a v Tk
FHAE s A, HERE—BD
W& © BRDKL TR
A R
%5 ¢ RFEFHA 2017-233082 5
HIFEEH H ¢ FERR94E
EAZEO R - FEAN

(Z DAth)

F—LR—=:

http://www.siio.jp/7Kaken26330219

ZH

() REFHHCH, HAY 7 b7 =2 7R Ry
Y IRY 7 AWISS2017 (2017.12))

Q) REH, HAY 7 b7 = 7RISRy v RY
7 LAWISS2017 (2017.12.)

Q) XEEFRERE, WL AR S Y RPT L,
Ay 773 a 2017 (2017.3)

A T4 TR

Seamless, 201844 H30H

https://shiropen.com/seamless/ohmic-touch



6. WHZEHHRR

() 7
HeFe  —BB (SIO, Itiro)
BAR DKL TR - FLipirgebe 2 AR
W2e& &5 © 90297101

Q) WHgeoidE L

3) HETEE AL

4) Wtget 1
it & (IKEMATSU, Kaori)
)1 HES (SASAGAWA, Mana)
W1l (YANAGAWA, Yuko)
1% %3 L (MATOBA, Yasushi)
FEIRS 4% )54t (OZAKI, Honoka)



