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Effect of Applying Augmented Reality
on Group Creativity Support System
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Abstract: Most of systems which facilitate KJ method utilize tablet or tabletop devices to manipulate vir-
tual workspace. However, some systems that augment paper-based KJ method with digitizing technology
have been developed. One of the major problem of such “Hybrid KJ method” is tight restriction of input
and output method. We enhance the input and output of the restriction by applying gesture input and
projection output. These approach enables the users to operate various functions of changing visual prop-
erty on virtual workspace. Also the feedback of the statuses and changes of the virtual workspace can be
intuitively presented on the real workspace. We examined the effect of enhancement, and we confirmed that
the projection output technique reduces the burden of confirming on changing visual properties.
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Fig. 1 Image of proposed AR system.
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Fig. 2 Mapping gesture command to action.
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Fig. 3 Sheet and label cards of the experiment.
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Fig. 4 Mounting of projector.
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Fig. 5 Projected surface.
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Fig. 6 Scene of the experiment (Projector and mounting frame

are omitted).
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Table 1 Questionnaire items after tasks.
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Table 2 Questionnaire items for method comparison.
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Fig. 7 Result graph of questionnaire survey for each method (n = 20). Error bars

indicate standard errors.
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Table 3 Result of questionnaire survey for each method.
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Table 4 Result of questionnaire survey for method comparison.
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Table 5 Estimated time and real time to complete tasks (unit: sec).

AR F¥ AR BHERZE

PC ¥y PC (=

i B 0> R Y 177
KRR D3D o 72 W5 125.6

83.7 192 70.0
32.8 125.1 31.9

, FENHIRENTZHNAETH o722 &b, NEDHERRIC
DWTHBEFUREHOENH T ) LB L o722 LW
HIFohs., b9 1o0FEHEL LTIE, AREMHFTIEIN
V71— RO EEDPAG S NRECH — W 2 R4
VBN 72728, BOENZ T 5 720 245 75 3
B o 72T H B, A DTN T — FOLF
DOFEMEEE 525, M-S HEZHFEL TW XD 2l
HIZBWTIE, fffi & —RENICT LT, ¥ 27
) e KB BIRT 2L EDNH D EDREEND,

AR &AM, PC &Ml OFEBRDPHET Lizd & THBRE
AT 72 FEOBICET 27 » 7 — b OfER (R 4)
Mo b, AR FHEOE L B ICHE S L Tw
72 IMBR DL, 72TV H = FOLFORRLT &
DFHMICIFIEE D EPKRE L, BATHRICLEXTOR
ZHHADEN ML EZ NS,

R 512, ¥ ATEITICP Do 2 EBRORR &, HEED
FHEFMZRT. AR &M, PC &ML b, ¥ A7 FTH
MeLTRIBIFRMETH -7z, T27 75— P TOEE
e & EBROFATRER T O T A SN o7z (Ml
¢ B5E £(19) = 0.54, p = 0.59). PC &fFI2BT % R
M/ — b PC2HERBEOBEIEMICEE L Tzl bR, I
N — RBH D hor2720, FERIEEICHhH LRI
B EAEEELRIZE Do/l b.

D EofER LY, EF ORI IR 2GR % B
BEET 2 T X o THEREIEIC 220 5 Bl 5B L 72
L RRERR LT BRI X D EWIROBRREANDOE R,
BRI EOREELH VEIC LSV EDHL N E o
72, F72, AR FEICL 2B FRIRTHICT NV H — K
A 2 — W R IRRSCNEENDOZE VAL L 2 e
DEE DB ST H 2 ST & 7.

4.4 SHEORFIEIE

EBAER T ST 2729 2T, 5ROEKRFFHEIIONWT

WD, ARIOEBETIE, TNVH— FEEE 18 #ICR

© 2014 Information Processing Society of Japan

L7272, MEBHRLEOLE L Vo 7B R OILE
SHBMES TH o 72, MEBIHERATSE, &F&MFICE
JBIEEICG R BHBIAWTH S, TR O NBE
LICE BB OVTORET 2 LEND L.

5. FEHESRORE

NATY y FEIKIHED 12TH5 GKI 2B 5 AHT
Db E 4T o7z, ANOEILE LT, TNV — MIXFL
THEEY 2 AF Y A<y FADNZAREICLZ. VAT v
I~y FIFIHEFPHBICEGRTE S, Hjomibe L
T, vz WA EREICLY, AN
EDORERZ EBOFEEBICEERRT S LI IC L.
CNEOWIRIZE Y, RO DA TR MERIEDHEZ 5
ZETBMEOMYGHHENEE - 72, F AR % iR E
PRGBS EMEEM T S NS 720, BINE ORI
PDLEAMERERT 52 LN TE L, FHMEEREZ TV, ¥
VINEEETFETHoTH, EROEEL & ICHET
5 e CYETRETH B Z AR ENT.

FHERIC L 2 KI B FEOLHE M s 2 L
&, AMASERD O 7 M A G E) % 1T 9 B3R
2 52 0% beEZTWE, BHEHTYH RN
91, WHRELRHFME - HiE - BB LT, £k
A BKBEENHT 200, T EORENET L0 %#H
YHBIRTE LI EANETHSH. bbAALKM RN L
EELZTTER L, HYREROZZOO LR SN
IR 57w, ZOEKRT, 4o AMTIOIFRIC L -
THREIC > 72 A B LY AT 20N ERB IO
T, FOVRBELTWL ZENSBOEETH .

BEE AWFEO—ERIL JSPS FHFE: (RREET 75 23680078)
DTEIZEDLLDTT.

SE @
[ JISEETED - S K R LG, Ak
(1970).
1262



RS 2R

2]

3]

[4]

[5]

(6]

[7]

8]

[9]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Vol.55 No.4 1256-1263 (Apr. 2014)

ANLTTERE, WTERIA, KE Jo A — FEY -V KJ =
TAYOEREFM, 23> ¥a—% V7 72T, Vol9,
No.5, pp.416-431 (1992).
RGNS AT 4 D-ABDUCTOR D B%
[ZDWT, THEHILPL A& SCEE, Vol.35, No.9, pp.1739-
1749 (1994).

Munemori, J.: GUNGEN: Groupware for a new idea gen-
eration support system, Inf. Soft. Technol., Vol.38, No.3,
pp.213-220 (1996).

EERR, B ¥, 5% M GUNGEN DX II: #H
DT RNVERRL LTz 7V — TR IR 2 F o588
BNV—To T (BAIZV—TY 7)) (B ot
B LAOHEIN), IEHILE &5 CRE, Vol.46, No.1,
pp-2-14 (2005).
mAmEESR, #&% M BEXEIV-T 727
KUSANAGI & H W72 £ & M X O WEr, 15 S B
FRFOCEE, Vol.b3, No.11, pp.2635-2648 (2012).
HHE D, S8 M BEZE V- T Y = T
A BAOHMHERL VGO, NLHRY S
#, Vol.19, pp.105-112 (2004).

Miura, M. and Kunifuji, S.: A Tabletop Interface Us-
ing Controllable Transparency Glass for Collaborative
Card-Based Creative Activity, Knowledge-Based Intelli-
gent Information and Engineering Systems, Lovrek, 1.,
Howlett, R. and Jain, L. (Eds.), Lecture Notes in Com-
puter Science, Vol.5178, pp.855-862, Springer Berlin
Heidelberg (2008).

KAG W, PHEEET, SR M, RTORHE, MEEAT
FT=TNby TV I T 2= A% P EEY AT
LORFE LM (a9 RL—Yary - Laxryyr—Ts
Y, BEE D AMFLOZ N /IEF S A - Sy
b7 =27 % —VER), HEHRLEFEHLEE, Vol.49, No.1,
pp.105-115 (2008).

ZIEZE, wiHE =, 8 A, PR, = H D Web
N— AT A7 4 GUNGEN-SPIRAL 11 D% %
7Ly MERIZ & BHER, TEHILELSA X OCRE, Vol.54,
No.2, pp.639-646 (2013).

Klemmer, S.R., Newman, M.W., Farrell, R., Bilezikjian,
M. and Landay, J.A.: The Designers’ Outpost: A Tan-
gible Interface for Collaborative Web Site Design, Proc.
UIST 01, pp.1-10 (2001).

Miura, M., Sugihara, T. and Kunifuji, S.: GKJ: Group
KJ Method Support System Utilizing Digital Pens,
IEICE Trans. Inf. Syst., Vol.94, No.3, pp.456-464 (on-
line), DOI: 10.1587 /transinf.E94.D.456 (2011).

Oviatt, S., Arthur, A. and Cohen, J.: Quiet inter-
faces that help students think, Proc. 19th Annual
ACM Symposium on User Interface Software and Tech-
nology, UIST 06, pp.191-200, ACM (online), DOI:
10.1145/1166253.1166284 (2006).

EIRERE, TUAPOEE, AGHBIT, FAS f& D Re-blank Pa-
per | FH SO HEH L HRE T A ¥ 5 M—BEOHEE
TS v 7 ORAFRNC X 2B, 1> 552732018,
pp.402-406 (2013).

e 5 /T R— S —Hilr o5 LIsHEm, 1E#H
HH, Vol.51, No.11, pp.806-814 (4 > F 1 ), DOL
10.1241/johokanri.51.806 (2009).

Appert, C. and Zhai, S.: Using strokes as command
shortcuts: Cognitive benefits and toolkit support, CHI
09 Proc. SIGCHI Conference on Human Factors in
Computing Systems, pp.2289-2298 (2009).

IR, REEDPBY, WIINER @ #riil< > AJ)1H
R B 2RV 2 AF ¥ AJHERA v 5 72— 2,
T 2 250 3CRE, Vol.41, No.9, pp.2413-2422 (2000).
Hartmann, B., Morris, M.R., Benko, H. and Wilson,

© 2014 Information Processing Society of Japan

A.D.: Pictionaire: Supporting Collaborative Design
Work by Integrating Physical and Digital Artifacts,
Proc. 2010 ACM Conference on Computer Supported
Cooperative Work, pp.421-424 (2010).

i

=#H TE

\

(IE&EB)

1997 SEFLP K56 = PRI e AR
. 2001 FEF KRB ERAR
TAReRHE T, A (L), 4
PR FET - WL RITF. 2004
K 5o 7 Se s 7 Nl iy Nl
R FIEFERBY T (2007 4F & 0 B0 .
2009 4F & 1) JUN T3 R R T A Fe be B ARl -
FUWEHEE, va—~vary¥a—y¥ A4y I ay, E
NANA 2 F T x2— A, WELEFICET L2098 ICHE 3.
ACM, 2= A V¥ 7 x— A% EIEHRBES
%, NTAHfESS, AARBE LTSS, OEAY 7 by = 7F

N ) AN =
RERXE.

Al

HE BE

2011 SN TR TR R L
MEFMBEI AT L LY — AKE,
2013 VN TR FRF A L7
FbkRE Y AT LA THEHBAE T, 71
TINRY NIRRT AT L
BRI B AFZEICIER. BUfE, TV —
7 7 7 Rt

1263



