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Evaluation of Interaction Techniques Utilizing Forearm on Tabletop Displays

Ken Sato™!, Takamasa Adachi*1, Fumihisa Shibata®! and Asako Kimura®!

Abstract - In previous work, we proposed interaction techniques using the forearm on a tabletop display. One of the
interaction techniques that we proposed uses the forearm on a tabletop display to move data. In particular, we proposed
three interaction techniques which utilize the forearm. In this paper, we focus on the interaction technique using
forearms as broom and obstacle from them. The broom interaction allows the user to move all data that are contacted
when sliding the forearm. The obstacle interaction allows the user to block moving data that was flicked, for instance,
by the other hand. In this paper, we conducted an experiment to confirm the usability of these interaction techniques.
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Fig.1 Interaction for use of the forearm
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Fig.2 Controlling object movement using forearm.
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Fig.3 System configuration

[ 760mm

X EEME
@ EREBBIEILE

B4 T—T7NaEILER - EG e BB S5 E
Fig.4 The tabletop is divided into four area and
location of seating and moving the images.
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Fig.5 Result of the experience

VMM B o 7o, FRIC THFZERBEN) 1, Zht:, 7R,
IHEE ORI B TRV il 2 S o5 R L 20, T1EO
ET, £ OHEBREBEICE 5720, HERTHD] &
DERDPZHEOWHRFN OB/ LN, UL, 1 BOF)
VECHBOEEOBENRATRETH 57280, HIRENE L,
PWHEB DR b ThDEBELLND. £3%
PETIE, 2 TOBEBFECH L THEENLLNRZ. 2
D EMD, [EEBE) B REMEORmWNBEHIETH D
TENbnD. —F, EMMEICOWTE, BETUTE
TRBEFRETH D, MOWALEICBEI T Wiz,

(258 1o BE Ik & e~ CTIERMEICS D iR
LigolztEZE2oND. LL, FrxOEEMEEAE i
T 5 T2 DI KRB O ifG 2 (EEEENC B E S
D EV o RITIE, BEIZEOMOWIE R EIXZET
LMEENILNTZ, O L5 RPN TIE, [1E%E%
B AAMNTERT L ENTEHESZA26ND. £
(&8 ) NE W FREZ SR E LT, thoBd)
FiEE R TERIEIZE DD, HENEL, EHID 2
W, WBRENZOA XTI v arEHEoTVEE
WEELTEhbTHhDdEEBELZLNSD.

Wiz TEFZREEl ) B L TiE, #EREIC Lo TEAD
PN DRER L o EREMEICOWTIE, THiB % 14
PTOWEET B0, EMICBEBNTEZ) LWV H)EEN
Bohz. Zhix, TRI v LT, BB D00
FCFEABBSERWOEMREIIES D2, Hilgs 144



FTOBMET H700, ERICBEITX 2 LU 2 8HE N
ol B2 OND. HIFEHEICONTIE, VN WEE
TR CTEXADHRNEWV R EOEEM2ER L [H
BE 1T O UL BETE 2020, hRBE N 72 L
OEENRBRANMEO N, £, BHRIZOVTHIAE
FRIZ, TEMED /NS WO RN D e\ 70 EOHEEN
RERE, TIETOLNBEITE RN\, FEHENH
5] R EOTEMREBAOE NS OLNL. 2B,
BERFNZ K o TRIREMECWE TR A R C D B DNGE S 720,
BRI EEZLND. LL, FmICLE
BAE 1, 2 ETBEIES LV RTICB VLT,

ME2ef k) IZAECERT2 2 TEDLEEXLR
L. INOOFRERNG, TR X, PROEGEE
HEELHE/NIVIIECEHG B S LA E
T D2 —FRRHT GG ENDIA XT3
VThHEBEZLND.

—JF, [FOUL] X, BERGEERSH, BBkl
L 7= S EEGEIR s IR T LE D BANH - 72720,
EHEMEOFMAEL ozt E2 65, LnL, [1#%E
BE) X ISR AR R EGEIID 7 < T B 0,
—EICEBOBBRIBEATRETH D720, hEEMk L EY
EOFHEEE CHWIMiz B B2 oNnbd. F, 4F
RREEIZDOWTIE, TEZel)) [Ei2eskil) & O 7
Do T2 ZHUE, TEREMEICS DD, FENEL,
TV IRNT=D, BB IME > TN E T2 &R T 72
LTHDHEEZLND. iz, FOUOLIFRIMLY 7 —
& OEMEEIIP A, B EEFRICB O THIEEBE)
SHDE, ALY L FOUOLEERTEZ ENEL,
FEVENT-RIETH L7720, [FOUL | Fa—FITE -
THENLTWBEIFIETHD BN, [HEBE) &
M2k | & OBEfERENHR N> EEZBND.
U EDRERE Y, THEZEBH)) TH2EF1LE] D2 H5DA v
2T vavi, TXEBHTLIHAICBITL 120
B E LT, =PRI L > THEW ST D Z &I
Lo THEMRHAMETHL EEZLND. ZOZ b
5, [fZ2e%E)) M2 XEHTHD EMR T 7.

6. LI

AR T, e THRICTIRE Loribi & 7 — & 02 %
FIH LAV XT3 zonT, FIARREZEEL
TR ERBR AT S Z & C, ARMZME L. TORER,
&2 @) Tl2EEr k) ko, T — 2 2BBSE 580
1 DOBREE LT, 2—¥FRJIZE > THEWSIT S
ZETHMRIHTE D Z b ol

SHOBERELE LT, MiliaFA LA b L— U
EEWoladg VBT a O MR 555
BRaE £ 5. AN, piie T —% O &ALz
AVET T a rOFRAMEERER LD, AigaFH L

564

AR L —=URHARE L Wl A v XTI v a VB
FATHLONIMRTE TR, 2D, FhLEh
DA BT v a rOFFRAETRE LT FEREZITS Z
LT, BiAFA LA FL—Y LS ED A L2 T
7 va v ORAEEZERT 5.

1. BEXH

[1] Yoshikawa, T., et al.: HandyWidgets: Local Widgets
Pulled-out from Hands; ITS 2012, pp. 197 - 200 (2012).

[2] Banovic, N., et al.: Design of Unimanual Multi-Finger
Pie Menu Interaction; ITS 2011, pp. 120 - 129 (2011).

[3] Lopes, P, etal.: Augmenting Touch Interaction Through
Acoustic Sensing; ITS 2011, pp. 53 - 56 (2011).

[4] Leitner, J., and Haller, M.: Geckos: Combining Magnets
and Pressure Images to Enable New Tangible-object
Design and Interaction; CHI 2011, pp. 2985 - 2994
(2011).

[5] Marquardt, N., et al.: Designing user-, hand-, and
handpart-aware tabletop interactions with the TouchID
toolkit; ITS 2011, pp. 21 - 30 (2011).

[6] Hilliges, O., et al.: Interactions in the air: adding further
depth to interactive tabletops; UIST 2009, pp. 139 - 148
(2009).

[71 Wu, M., and Balakrishnan, R.: Multi-finger and whole
hand gestural interaction techniques for multi-user
tabletop displays; UIST 2003, pp. 193 - 202 (2003).

[8] Cao, X., et al.: ShapeTouch: Leveraging Contact Shape
on Interactive Surfaces; TABLETOP 2008, pp. 129 -
136 (2008).

[91 Ullmer, B., and Ishii, H.: The metaDESK: Models and
Prototypes for Tangible User Interfaces; UIST 1997, pp.
223 - 232 (1997).

[10] Weiss, M., et al.: SLAP Widgets: Bridging the gap
Between Virtual and Physical Controls on Tabletops;
CHI 2009, pp. 481 - 490 (2009).

[11] Hinckley, K., et al.: Pen + Touch = New Tools; UIST
2010, pp. 27 - 36 (2010).

[12] Brandl, P., et al.: Occlusion-Aware Menu Design for
Digital Tabletops; CHI 2009, pp. 3223 - 3228 (2009).

[13] Vogel, D., and Balakrishnan, R.: Occlusion-Aware
Interfaces; CHI 2010, pp. 263 - 272 (2010).

[14] Tang, A., et al.. Three’s Company: Understanding
Communication Channels in Three-way Distributed
Collaboration; CSCW 2010, pp. 271 - 280 (2010).

[15] RSifth: 7—7 v b THIF ¢ 2 LA 2B BRI
BiziER LA v 2T 7 ary0ifl;, £ 2—=
VA UHET =R URY T A 2013 F#iSCE, pp.
897 - 904 (2013).



	pagenum560: 560
	pagenum561: 561
	pagenum562: 562
	pagenum563: 563
	pagenum564: 564


