1BRIEF=EmEE Vol.61 No.6 1216-1225 (June 2020)

EMI I =T —Y 3 VIZBTSETOHRAD
FOEX &Aiﬁ(@?ﬁﬁg :

Z271) =V EVRAY Fvy FORIIREEIZEWT

R LT D Y fEAR BT IR Rt

ZfTH 2019F6R17H, #*$%H 2020F3/13H

BE . HZFRIANII2=Fr =2 a VORENLZEHETH Y, BEICBWTEELEEHEZFD., EED
TR T IE 2 0 T E 7225, CNETREADEFICLAEE LTI b oz, KEf
FZOHML, EFI Iy —3a VIZBIIABRFOHENDODFOE S L NHOFEL, A7) -2 L VR
Ay Pty v 2O CGHEZRBEOIWRTEOTLTHLMITHI L ThHD. WELETFTLE
WHbDCECEAZY) = IHETLER, VRAY Nty PTIRIRTAERZERL, FNLENTET
DG 24T 5 72, ZOER, FFEBIIE L CFEIE L D0 51T ERECTIMGAE RY 7 1 71250 M
L, F2HITE5ABPLVIEETERINELD D L5070,

F—TJ—FRIBF fEHaI2=F—2ar, CGF¥TF7%, VRAY Ftv b

Raising in Group Communication

KEN MINAMIDEN Y SAa1z0 Aovaci2®  SaTOsHI FUKUMORI® 2 MICHIYA YAMAMOTO?

Received: June 17, 2019, Accepted: March 13, 2020

Abstract: Hand raising is a typical action of bodily communication and plays an important role in the class-
room. The authors have been researching technologies for promoting hand raising, focusing on individual
hand raising. The purpose of this study is to clarify the influence of arm height and the number of people
raising their hands on the effect of hand raising in group communication for two presentation methods of
computer graphics (CG) in a classroom environment; screen and virtual reality (VR) headsets. Experiments
using the screen and the VR headsets were conducted and impressions of hand raising were evaluated. The
experiments showed that higher hand rising resulted in a more positive classroom atmosphere. Additionally,
the higher the number of hands raised, the more effective it was to promote hand raising in both experiments.
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Effect of Arm Height and Number of People on Impression of Hand

T v By e 1. FUC®IC

b BB R R B B A e R
Graduate School of Science and Technology, Kwansei Gakuin NI, o B B < 7
University, Sanda, Hyogo 6691337, Japan AZa s a :7 S id fb < E';%f:”( f < Hic

2 R EHOE S A D, FIRY ZEDOHEEREEEZITToTVAD. 2D X)) RHK
Faculty of Information Networking for Innovation and De- R I, ~ e N =, e
sign, Toyo University, Kita, Tokyo 115-0053, Japan ﬁ@%t%f7 =7 /?/@%%% =

S BIPERE KR A Ya LIHEND. AT, BFEEAENI I s —
S.chool of Science and Technology, Kwansei Gakuin Univer- L a v ORENLZENED 1 OTH L. BIZEEEEICBW
sity, Sanda, Hyogo 669-1337, Japan ) o A ‘ .

TR, ZERMHRUAT T, #lfieAEfEDaIa=r—a oFko1ok
Presiptly with Present affiliation is Mitsubishi Electric Cor- L Tﬁ‘bﬂ I B ZFOEHRS VKL LD E LD
poration

20 e, FNRFAIE TR , WEANORHBNZME R T BERFRTHL LD %l] 5
Presenﬂ.y with Present fal"ﬁliehxtion is Faculty of Engineering ﬂf w5 [1]. 20 720, EAOBBI BN 0I2
and Design, Kagawa University 20 .

2)  aoyagi@toyo.jp HEDFEBIICETT LI ENIEFICEETH A,

© 2020 Information Processing Society of Japan

1216



1BRIEF=EmEE Vol.61 No.6 1216-1225 (June 2020)

F7, FREUBTERZIHBTYL, S/ VN—TT— 1%
E, EHO P TEF 2T KA, $EIRKIELW. L
2L, HERMNIZFEP LD IZONETFZ Ll hbL &
N1, FEEZR->TWE, 20BMEE LTk, BET5,
BiE) LT LVWEWET L2 ERMsN TS [2).
LoL, SNETEFLRET Z2EMOMIBITRE S Lk
Motz £IT, FHEOHIE, BERIEEOHMME L HEEL
L7-ifge a2 T\ 5 (3], [4]. ThE TOMETIE, A4
DEFOMEIMA THLZLIZERL, T—va v Fy
T X CRHIL-BEZ HIT 2 FORmSRHIITETE 5
IO (3. F72, ShoohhrTlRrTERLEL
POl DL DIFLEEVPEVEF LM S NG Z & 2R
L7z, SHICZORVHIROEEZ AT Z & T, #ihil
26 R THRPBWET 2 EAHFASEEICTX 5 EET
» LB OBFAATHEM [BFoRy M Z2HZFE L2 [4].
72720, TS OEFEMIE, MAOETERIZLE
bOTHY, BFOEHAII2=F—T a v ollmzHho
TZhhol. BEZILDETLIETIMTON AR,
B & AGEM o —xf— 721 T3 <, R oL a
32— aroyThds. ZOBETIE, ERNO
HGED 6 [ [ ) oo EfEEO%TF | OIS L
ZOBEER DS, BFMESMOMSE L, FEH IS0
MR THDHEZEZ NS, BT, MAOEFOH
FOMFEDSEFOR Yy b V) IO o7z,
DX, BOEFEZEOFEFOINEIEICIE, ERET O
BB TAREER OISR IO N BRI DD EEZD
N5, 728 213, BHENOIZ—FEFO %P ITEBORAE
I—Vxy b REREL, T—Vxy NEOETLEYICHE
B35 2 LT, —FOBRFERT VAT LAHVEZLLNS.
FIT, AR, EF I 2= —Ta ol LTo
HEIZBWT, HDAEMEDNSRZEY oo EfEO T
DERICEBRT 5. B2, ZOHEFED CG DHENT CG
Frv I Y DEPOEFICHEN T LRNETET 5.
ZHUE, ZABOEFERIT 59 2 TIE, WHENIIEHK
DOEMALEIC R LRy FEHWL 7 7a—F X 1) CG
WCEAEHPIAMETHELTWDE EEZ720TH 5.
T/, AWFZETIE, BETFOMGEEATHHREERE L
T EFOESE, 2)FEFTH5AHEWY LTS, (1)
EFOE S, FEODOMAOBETFOHRIFFERIZB VT
FIRIET L EELRBERNTH-72720TH 5 [4]. HAD
ZBFREFFRIS, BWBETOHSPBEWI LR TFHINS,
(2) BF T 5 AL, INAEANORFLEMANOEFD
WAMZRERTHY), T2, NOITHOETICHESTLE
WTHB72OICHY ETA. 728 218, SEEEDT] &4
AL 5], ERIED [6] 2L, APEROLZ,IZEINS
Y OFTENCE & T H N D TITEIAME S 5 A
ENTWVD. ZOREFEFIZBVTED L) IIENDH
EHEND D Z EE, BREEBR ORI THERT

© 2020 Information Processing Society of Japan

5.

X512, RifFeTld, CO2EHRDEELZRHDLIIH
75T, CGO¥HEX A2 )= VRAY Kty héw
I 2 MEHOHETIIRT B, T, EL A SLEBINICH
FrRALAZ) = ORRE, WHEOBEITEAT HEE
PESNE VRAY Ry b T, MUEIOEFE, AH
THHIRIZHGZ D HENRLDLEEZONDLOTH 5.

AFgeOHIE, I I 27— 3 VBT A2
FOHENDFOHI L NBOEEE, A7) - VR
ANy Fey bew) 2 O CCHREBREDIRRTED
TCTHLNITAIETHD., F0O10I0, WELETFT
LHEMEED CG # A7) — VIHETHEE, VRAY R
Ly NCRRTAEBRTERL, TNENTETFOMG %
A 5.

2. FBEME

2.1 EHOI 14— a3 EBROBRGFNT7 7O0—F
B3Iz -2 aryeaIRL - a YORKT
&, EFF CTHRE LZMEEZ ST 5 FHED L 5N,
Fher iz, aRy b CG EHVIHGHKT 70—
FHRELNDEILLLV[T). 72k 2 3EHES L, HIT2AT
JuRy PEREL, INEHVDE I L Tl LRI
5z, BRETESNICHHTEL 2L 2RLTNA5 8.
s S, FHEOEVICHRSETHAELLZT 7 NIy
7 LA, FEBRICEE L 72EERO AICEVOBEE S
HHZET, BIROLEDNTESTVE L) REAKEEL
SETWS 9. Ihbidwihd, N—F7 =7 ZE#E
T5IET, FIXHOED LIFE4To TV AIIZETH 5.
—HEL L, HEKO CCFr T 790Ky a2k
IHhELILETHERARNREOH 2T I2=2r—a vl
RERL, 23227 —3 3 YOBREEDEELBOTW
% [10]. %7z, Fukuda 5 3BIKEFE COIRET) % EH T
572012, CG THEMR LRBOFMmE A7) — ¥k
L, WAEEFEEDA V7 T2 Y a vkl L TREIIEAYT
RBYVATLERELTVS [11]. S5O TIE, #
BDLXH %, EHAEHET 5 NEDPLWHETRFE SR
TBY, ZoO%E, CCIENTTHEHIN TV,
AFZE T, ERlO—BE L THRNII 2 =Fr—T 3
COREEHSPICTLIEEFHME LTV, 0D
I, Ml 7 7o —FE2sZeTh. LT,
FTRAT BN LREEE LTHEICBI AT 227 —
g VEIRA BT 2701203, CG OEHASE Y TH .

2.2 EFOMAAERA - EHAER
BEOMRRMLIZEE LTIE, BAEICXAHERLTO
DHRER 2 0T ICAT ) e i 16 s [12]. 22T
WETFOFEREERE LT, HERD BEFHFTE 20
E), WRTH (ZORERPBEFO/RIIOVTOT

1217



1BRIEF=EmEE Vol.61 No.6 1216-1225 (June 2020)

), #ERAE (ZORSOEZEEIIOVTOTH) @35
EHF, AU ROEF 2T LHOLHISEEL G 2
LTV, INHOERERIZMAOSOTHY, %
MaIa=r—2arDhhPOEFTIZONTEEINTY
e,

L2L, ShesixTGEESIE, HORNE L DIZE
TR LENTH LEFHRL LT, #il, HE, Hib -
FEMLD 3 D& $EE L7z [13]. BARMICIE, Fehlny, TEEERY
ThrEHCHNICAOK BTS2, HH - EEHNTH S
CHUMDICEDEE 2525 L CTwh, 2F), BT
AT ) BB, FRICEM O A TIIREHDOBREEIZK
EREBEEZTD.

F72, BFRICRS T, W, EHO NI ADITE)
’%ﬁﬁéb@m&%ﬁféé’tﬁﬂ%ﬂfwa -k

2L, I BT EREDHREEDT] EALBRPASLNT
WED, A F T a DR LEMETLEIE
TRIEBO SRS 25 LS Tn5 [5. 72721
:5Lt%%ﬁéitﬁwféﬁ<#85#u%#ofw
o, (2, S 0EFOSETIE, B AT 2
kf%ék@al T HATETHFEATLCL T ) EHE
NEEPMENT VD [6]. FAEMA 287 MEGGIC
FET ) LIS T i [14].

N2 5 2 & THIEARREME DR 2L, %
FAREEND L) ETIkFE LY. Lo L, ERESND
RANDEIZLLTE W) ERFICE R TIUIAPEE 52 5
REVERTOH L. EHNOETIZBNT, AKoRE
D 2TEERBARIZ ED L HIZENLDPIZONTIE,
ETLULENHDLEEZZLND,

2.3 ¥=ECG ODRTAIE

BOEIZ CG Z VAN, SR ke LT, ki

— g A ZDTFT 4 AT VLA TIE R, L) R RS
=V ICHEETAHFESIHVONTE 2. ThiE, Mg

N LUTHEMEMER LAY, g2 RELANTHT L
T, BMBIEE AT 5 L L b2, R EMET AL
WCTELZDTHH). £EZAIE, VRAY K b
HEY L, BEEICEAE T A CH ORI KB 2 KR 5
CTENTED L) o7z, FRIC, HHEOHEEEOBEIC
Mg % EHE CEB SEO5NDL VRAY FE vy hOBEIC
L0, Ay aREL, CG TIERLZBMEZERIZADAA
LI BRBEEPELOND LI o7, UL, Bk
BIZBWT, CAVE[15| D L) IZEHOT 4 AT L A %L
BT HLEN RV ETHNTH 5.

22T, AZ7Y—=rvEVRAY Kty ML, #HHHED
MR & OBRICKEREVWDYH L. A7) — 2 CIHHE
(BEEH) LIURSNIMBEOMICEM H L. €D—)
T, VR~ Pty b TIEEHESWGZZM O I E D)
LA, THUCEY, MLarysryy xR L CHiHE

© 2020 Information Processing Society of Japan

1 RENLEFL CG v T 75 ~0EA
Fig. 1 Typical hand raising and introduction to CG charac-

ters.
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Fig. 2 A scene where five people raises their hands high. 4 LENFEE L HITLEIE

Fig. 4 A scene where everyone raises their hands high.
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Fig. 3 Experiment environment.
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Fig. 5 A scene where everyone raises their hands low.
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Fig. 7 A scene where five people raises their hands low.
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Fig. 10 Experiment environment.
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Fig. 11 Character grouping.
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Fig. 12 A scene where everyone raises their hands high.
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Fig. 13 A scene where everyone raises their hands low.
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Fig. 14 A scene where One-third of the people raises their
hands high.
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Fig. 15 A scene where One-third of the people raises their

hands low.
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