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Non-verbal Communication skills training by Computer-Based Training
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Non-verbal behaviors incorporating movie, speech and contextual information are important to make sense of
and navigate the social world. Each modality movie, speech and context is recorded according to a factor analysis of
Autism Spectrum Quotient. iPad application NOCOA+ includes above each modality, and is proposed to enhance
human communication and socialization in real world. Two experiments were implemented with total seventeen
Japanese adults. Experiment 1 confirmed that a significant relationship between communication and socialization
scores and non-verbal communication skills. Experiment 2 showed efficacy of systematic computer-based training.

1. BEU®IC

A, 23227 —a v AFNBRLDEFBIZRDT
EDTERVEELRERTH S, RALIMNICLY Ins D
HCHEED H 2 A ZTETE D, U & D stkGE R
ANBIRICEB W TP L % £ ) #iEDH % [Goleman 07).
oI OB E BEEA RS I ARELEZL L
23T E % [Baron-Cohen 08, Wing 96]. HEEA X2 b J 4
fE (ASD) &, HRMNLNERORETTH YD, ASD E#H
& 3 DM EMEEN B ESMORRY, ala=r—varo
HE, LD ERBNOREEZH L T3 [Kanner 43)].

ASD DLW LFEIZIERTH D, RN E
BRT 272 DICIIMBEAT RS DTH S, HEIBIL T3,
&G 725 LIS EEE R A D EERAYAT S 11T 5 [Golan 06].
FATHIZEC, B4 & DS EFMHAM D OREEE, HEL
BERE O /7 CHER ST % [Golan 08).

FESE, InFEFTHet-asazr—ravic@ind %
ADIEHEGAD O A% 67, WASHESEII2=7r—v 3
VAXNVEYEBTODAI A= a VKET T r—
v a3 & LT NOCOA %ZFA¥E L 7z [Tanaka 12]. NOCOA T
FEEERL»EEL Cokd o 2 006, R TIXBIE
BRI TEDE, EVEBBIOIVaI 2y —va v KET
7V r—32 a3y NOCOA+#ZET 5. AWTIE, NOCOA+
DOFIFEI AT 7 BB DIk & IS FEERD T ) T—> a Vi
WTIHR 2, 21, NOCOA+DEBMNFHGI 217\, IS5
a3 2= —¥a YAF¥ )V E Autim spectrum Qotient (AQ)
[Baron-Cohen 01] D% 72V 7 L DBz MR L, FEFEHE
WCBIF2avyE2—% - X=ZF - bL—=v TOEEIC
DT HHER L 72,

2. NOCOA

AEiTIZ. I E TICBFE SN NOCOA DFEHAIZ DN
TR %,

HfgSe: Hb £Z, BRPIEERMIRERERY  [FlREl A
Fekt, AEyTiEILiT 8916-5, hiroki-tan@is.naist.jp

2.1 OdAZaZ¥—YyarvidRtEosHfn

ST L 3ke R ERE S AT S (] B, RN,
e L) . Fx OFRTIROBENIE, AQIKEIHZZ LD
TEZAI 2= —Ya v AXNCEET 2ESHEBREE
T52ETHD, ZDD, DETAMIBWTRITIE
53 3NF %S 2 i v s s /ot 2 iR L.
®xx, 2 1 4DOARNEEDEITIR AQ DN, ZD¥ 7 LY
7 (AQ D TRRETH 2, e, aia=r—vay, &
BoUIYFz, ME~OER, HE), 0% 1 0 HOHEME)
ThrtettaIa=r—ya iclLToEMN (2208
M) ICIRE L kR KT8 L7z, T, ERaS
re7a~y 7 2B VERFHZ b 8D, 5RF2RE
FTHMREOZZDTICE LD,

1. H1ETF:
2. 2T
3. HIHT:
4. HWARF:
5. 5T :

T BB
LEEL &

FEEZ A 70 5 IR
MR RS S

Z Dfih

DEXD, ABMECHMT 2IEEHERME LT, H1IRTO
CERRER, BE2]TO GUEIEL 72 20 ZNRGE L 72,
NS DIFHERON, LTI L D, “ERPHR L L
T, 1R, ML, 2 ks, 3 kg, BIRY, o
3ATaV%E, QURIELX7ELT, 1 @ “KEICEET”, 2
“HEDANIZEET”, ®247 3V %2EH#KL 7 [Tanaka 12].

2.2 B

NOCOA IZIZT A PE—FE L=V TE—FDB FEL
TEY, HFHEERLD, 2nFNISEaIayr—rarv 2
FLVOMBEZJY, B2 TELDDE—FTH5. 8,
FARE=FIZELTO 3EEOIML L ZHELT»S,
MALL <)L 1 (Closed-Short): b L —=v 7E— FTHH H-
7R T A PE—FTHH. HEiRIcBwTIE ML —
ZVTE—FRETAME=FTELEZHOZMAH. b ~L
2 (Open-Short): &R ¥, HEES L —=v 7 E—FIC
HENTORVLDRMH, FEINAEE L —= v E—FiIC



The 27th Annual Conference of the Japanese Society for Artificial Intelligence, 2013

L7 b o LBk JlUL ~)L 3 (Open-Long): & 7&i4,
B, FKEARN L —=v 7E—FicgEntEssd, 2
VTR AL RBELFEEROR VI 2 M.

3. EnETF—4

Hiffi TR 7- & 912, NOCOA TIEHFHEERD A LT
B, INTRIFEEICIIEE LEEONSEETH B & \»
IBIED S, BHDIH B, NOCOA+TIREFHERD #4657
BEEWR S T 2, AT, BEF—7INEOBRE 7/
F— a3 VIOV TIHRS,

3.1 BhEDINER

HIffi CE D 7IEFBRERO A 7 ) BRI NPT, &8
POERBIGEVIERZ ER T2 2 L 27— IEDOHIN &
L7z, Afgecly, HEEDEEEIERRBICHEL UET
EEZ, AQAa 7 ASD DBIETH 5 32 L TD440DH
AAREGE (FEERm2 3. 7%, &85 2IERL 72,
BEXRHENSRH LS WX I, AR—=V L dESMopiH
FEETFOZNENGA, ZONFICOVT] 05T 2
TREE L7, FRAMBELEBRE LS WX I, Fricph
DRVWRNE, BEDOVBICU 2 \EZNZN1IX]1T
KEERITIBE L Lic, PERERICIE, ET4A 27 (SONY
HDR-CX560) %M\, #EEOM L D L% IE#HD &%
L, <47 (Olympus ME52W) % B335 L CTHHRE O
ADEEEEE Lz, eI N7 —413%, Windows &h—E—
A=A —Z ML CHE & EHEORYZ LD, 51T Snack
Tcl/Tk (http://www.speech.kth.se/snack/) 12 & h HFFE D3
7 — IR EE L, FEERM o QB 277, i
NIFHFEXWD S 2020, HEOAR, BlDA, & + B
ZHBICYI O L7, a2V 73R MEREEA L TGS
(5PHTE 1 0FHT) HREIIFICEID 1L 72,

3.2 REOHHE

H/NAICEI D L 72 F— %81 2 0 0 FEHEDFHF R + B i
T T8 =3KICkD IR v IEERE L, T T—
F—3%HDAQAATIZI6UTTHY, £7Z20H 7Y 7
THHIHZ® L 2T 22—y ary2a 7O (k2 0 4H)
E3HENZEN{1, 1,1} THLI s, #attasiaz
ey a i L TEVAF L ZR DL RAT I ENTE S,
T/ F—aviERELTC, 3AEENBETOHT I T
L72FEHE LC1 0 9FEEMNERY, BRI nzHiHT 5

4. NOCOA+DEBETES

iPad 7 77U 7 —3% 2 ¥ NOCOA+IZEBRE T2 - 2
Saor—vavEEEHBLCHBEIN. NOCOA LF
BelZ, NOCOA+ICIF FL—= v 7 E—FEF R FE— RO
17 %, AKEiTIZ NOCOA 7>5 NOCOA+~DHUL E 7 5%
HRIZOWTRR 2,

41 bL—ZYJE—KR
FL—=Vv/E—FEa—¥-—otatk-a3a=r—>a
VAXIVEED D ORI S Nk, S THFSE TR H EE O R
SHE NG (ABMEEN L DS AT =T 4y 75 b D2 HLHE
M) 2RI T3 [Baron-Cohen 03], 2 I THDY AT 4
EF, V=it ko THIEE NG, 4Ty b, B R ERIE
ZNUCKDRBT7T M7y PEEIBDERL TS, Fik
FhL—=Vv 7 E—FZIERL, 2DODCRATT 4y 7% b
LoV FEERAR L, 20Fn, R EABVLTA S

EFRAVIERAZTH S, HiEIZL—Y 2RI R—AT
HEHTELHETHY, BERINVNVICLB¥EFES 2T
Hb, =P =P L=V TR 2 =D O IFARDTFIELER
ZENBTED,

4.2 TAMNE—F

FAFE—FOMEIRZI v 2oT] ORBES N, 22— —
DIEFTEAI 2= —>a v AFNALRIMET 27-0ICHHZ
N5, TAFE=FIZEUTD 2FEDONILD L ILBEHE
T3,

e Closed: P —=v 27— FTHD K- =FaHEE T A b
E—FTHHA,

e Open: FL—=V 7 E—FTO > TORWHGEE T
A b E— FCA.

Hiffico7/ 7—>arvozYEzMEtd 572012, 7/
T—58—3%4I2% % NOCOA+ZHW/AT A FE—FDR2
THGELZ T, ZHUE7 /57 —F — 34HE A +Bimicinz,
BEHROHR, Bl A, SiEMHER E—-FE»EMEZERL 2
b, Ry FOEELR LOFAET) OADALESY T4
KRL, kL ov 1 ofEZ 1 OIS L2 a3 70 %
EBTEICKDBEEL 7, MREKI1ITRLTED, ZZTT
AFE—FIF1I00EMBRETHY, ZaT7BEHVIFEISHE
A2 =Y avAFNOHEMBENRSH LI EEE LTS

N DB+ E R T, 95% DL EIEfEL T Bicxf L, %
FDOA, BHOAR, SIHEEHROATIE, ZNFNIEMELIHD
LTCW3 2 EDTERTE S, FHCEN DA & SEEERD A TIX
HE B & L CHEEREE D> TR AT ORI BRS
3, BEOATIE YUBEEL Z?DAFTVICEY DL HS

, SiBEWROATIE “ERPEE DA T 3 TR
LT afEAan Rz, DELD, SBIERLTY/ T—>av
RSN EFE +#lZ 7 A P E—FDRAa7 & LT
HT5, £727 /57— —DAo@EEEL 048 T A FE—F
AL, ML~V 1 TOfEVOSWRIEE, HiE»DD
2O o BES E OFE 21T\, easy-normal-hard @ 3 fi
BHOMAGEERFE L7, BHHETOIEMBRIILT L7,
easy: 8 1—100%, normal: 51—80%, hard: 0—5
0%. HEBEBICHKIENOFEIN, 5B T A FE— FORBEK
M Z HHR, S OREE S IERRIC D E E IS T X
N5, DLMNDEETIE, easy & normal DA I3,

5. EBR1 :FEEFEAZ2=5—yavARFI
DAIE

5.1 SEERAE

FE 1 DHMWIZ, @EFICBIT2 AQ 227 & NOCOA+
ZHOWEESEII 22— a YV AFLOBRIEZI S
T2 LICHB, ERTIZ1 1 BDHKRAKRERE (B

i 23, 3, W1 0 et 14) B3, SO D
WIRE LRI ATOAD, EBROBEEZT 72, KIC

NOCOA+7 A FE—FDONLL v 1 IZJET 2 HES L easy
& normal Z ZNZN 1 RITOHEMEL, Ra7DFHz2RD
7o, 2RI AQ D HARGER [Wakabayashi 06] (BAT T#HIH
T http://www.autism-communication.com/%7Ehiroki-
tan/AQsub.html) ZHEL, AQ DY 72V 7 Th DM
tasiazr—varvAarvofMzEHL.,



The 27th Annual Conference of the Japanese Society for Artificial Intelligence, 2013

100

i

90

80

Test mode score

70

60

Verbal Visual Audio  Audiovisual

Modality

K1 75— —IlBI38E5Y) 574
FEAEISE 2 T 5 —N—T/R LTV 35,

2k 32 a7,

5.2 REREER

K2 ixttet-aia=/r—rary2a7oflE NOCOA+
DTALE—FRa7 LDBAREZR LTS, TANE—
FIZ100EBRETHY, Za7DE0IFEESHEII 2
= avAXIVOMBERH LI LERL TS, itk
LSt asazr—varvzayiRzEnznl 0SB HEET
2 aAT7PBECIEEAREANECI EERLTVS, Ik
DIEEEDORCTHIESTEaI 2= —> a v AF AN S
LTI EMPHERTES, WHEHTOETY VD r fHIX
0.85 (p<.01) &% 0, ARICHE»H 2 Z Ld3brrsb, IO
K& SATHIE [Tanaka 12) & HUBR U 7 B%, AHBI O & DM
BING,

6. EE2:QvE1—H9 +R—ZAK-:-kL—
—VJ0EMHE
6.1 RBRAE

AREBROBAMZ, HEZECBISZ ML —=v E—FOHR
PEIZOWTHET S22 LICH b, A—T v T—2IcBITE A
7 DMERFIZ DWW T H ARRICHHE L 72, EBRTIE 6 HDHAAKR
ik CPaFm: 2 3. 5, @5%&&@1%)ﬁ fREL
BRI ATOAD, FEBROFBHEZZIF 72, RIZ NOCOA+
TAPE—FONLL L1 E*f%%ﬁ%ﬁ? ¥ easy & hard @
closed data Z ZNFN 1 HTOEML 7=, 2Dk, FvF AL
TREIENTEDZD SN =T L —= v JE—F % 2 04Hff
HL, YOy 7N —713HEkD 2 0 oEzfgL 72, b
L—=V =7, FTL—NR—ZAD L —= T %,
ZOEFRR—2AD L —= v 7 RTH) X HERERZIT . 1F
IFEEN2 00 TETHD N —Z Vv JRETIE I LN
TE7, 200%, MZL—7137 A FE— F® closed data
& open data Z ZNZF T\, RAa7ZHHELAZ bL—=
VI LREO N — T DA ATHEEIEIAT 2 —T v Dt BE
12 & D WEE S 47z,

6.2 SEERER
611220001 200BDTAFE—FDRITHES
MLTW3, HEE casy (X 6.1 OEM) 1AL T, bL—=

Social and Communication Skills

90 95
Test mode score

T
100

¥ 2 #HE&-asa=r—vavyAa70METAME—F
Z a7t ORER.

VI ITN—=TTDORATYEEE, 766 THY, PL—=VTk
L7 N—7"TlE, -233 ThHhot. t BEICK D TFHEOHES
EHERLZ (pfi<01), A=7vF—=%DRa7%E (b
L —= Y JHi®D closed data & F L —=" 7% D open data D
A2a7) i, bL—=v 7 N—7"Tl29.66 THH, bL—
VTR LN —=7TIF, -1.33 THotz, t BEIC K HTH

DEBAEZMELE (pfi <0.1) .

HWESI S noraml (X 6.1 O4AM) LT, FL—=vr
N—7TDAATHEE, 1200 THY, PL—=vr LY
N—T7"TlE, -3.00 THo ., t BEIC L Y TEDHEZE %R
L7 (pf <0.1). A=Y F—=FDRa7sHEZ, FL—
SV IN=7TIE 733 THY, FL—=v IR LIV—T
T, 5.66 TH-o7, tEIC L ZMHEDOHEAIIERTE R
ol (pflE > 0.1) .

%5%‘%%?: LT, #EOE easy ICBAL TZ2 02D FL—=

h J: D closed & open DM THA 2 7REEMERL T
Za. WX EEELHHTOI AT TAY I FL—=2v 7D
ﬁfi’lﬁ’%TL"Cb)%. Lo L, #E5 P noramal T, FL—=V
TIEEFN TR VLREOREEZ R L T\Ww5, ZHUCBIL T
E%Eﬁﬁ?hﬁx%»%%ﬁéﬁa:ttlﬁb%6&%¢é
T35 Z &5 [Bolte 02, Shilver 01, Bernard-Optiz 01],
A HBREICOWTHHEET 20ENDH 5,

7. XEH

HEATETIE, #El- a3 22— a vy oREkE, HAE
LHEROMAFTROND 2 EDPHEREIN TS, Falx NO-
COA DA ZEFR 21 TR, BEICHILRL 72, AFET
i, NOCOA+ZHAWAIESEII 2= —va v A¥ )L e AQ
ﬁ71])7®|§5{¥\%ﬁ€ L ﬁamnu Sak—varvA¥IL
FL—= v OO RERL .

SEBID R EFEE LT, MEoME oM & BB
mm@%%&a AT X 2B NTH B, F 7 HEHIES DRRIER
W L= JICB L CRIHN AR E DM TH D [Golan 06],

&@%%Ti,ﬁ%ﬁ%f@ﬁ%m&7ju Ty T RED
T A v EEZD,



The 27th Annual Conference of the Japanese Society for Artificial Intelligence, 2013

100
1

90

Test mode score
80
Il

70

Q]
O

T T T
Before 20min After 20min Open

80 90 100
1 1

Test mode score

70

Q
O

T T T
Before 20min After 20min Open

X 3: ERIZEESE easy 2R L TE D, ARIZEESE normal ZE€ L Tw5, S L —=v 7R LIV —7"T, FERIFrL—

VTN =TERL TS,

SE X

[Baron-Cohen 03] BARON-COHEN S., RICHLER J., BIS-
ARYA D., GURUNATHAN N., WHEELWRIGHT 8S.,
BARON-COHEN S., RICHLER J., BISARYA D., GU-
RUNATHAN N. & WHEELWRIGHT S. 2003. The
systemizing quotient: an investigation of adults with
Asperger syndrome or high—functioning autism, and
normal sex differences. Philosophical Transactions of
the Royal Society of London. Series B: Biological Sci-
ences 358: 361-374.

[Baron-Cohen 01] BARON-COHEN S., WHEELWRIGHT
S., SKINNER R., MARTIN J., & CLUBLEY E., 2001.
The Autism-Spectrum Quotient (AQ): evidence from
Asperger syndrome/high-functioning autism, male-
sand females, scientists and mathematicians. Journal
of Autism and Developmental Disorders 31: 5-17.

[Baron-Cohen 08] BARON-COHEN S., 2008. Autism and
Asperger syndrome. Oxford University Press, USA.

[Bernard-Optiz 01] BERNARD-OPITZ V., SRIRAM N.,
& NAKHODA-SAPUAN S.; 2001. Enhancing social
problem solving in children with autism and normal
children through computer-assisted instruction. Jour-
nal of Autism and Developmental Disorders 31: 377-
384.

[Bolte 02] BLTE S., FEINEIS-MATTHEWS S., LEBER
S., DIERKS T., HUBL D., & POUSTKA F., 2002.
The development and evaluation of a computer-based
program to test and to teach the recognition of facial
affect. International Journal of Circumpolar Health 61:

[Goleman 07] GOLEMAN D. 2007. Social intelligence. Ar-
row Books.

2 047HT £ D closed data, 2 038D open data DAa7%Z7uy b LT3,

[Golan 08] GOLAN O., BARON-COHEN S., & GOLAN
Y., 2008. The ‘Reading the Mind in Films’ task [child
version]: Complex emotion and mental state recog-
nition in children with and without autism spectrum
conditions. Journal of Autism and Developmental Dis-
orders 38: 1534-1541.

[Golan 06] GOLAN O., & BARON-COHEN S., 2006. Sys-
temizing empathy: Teaching adults with Asperger syn-
drome or high-functioning autism to recognize complex
emotions using interactive multimedia. Develop. Psy-
chopatholgy.

[Kanner 43] KANNER L., 1943. Autistic disturbances of
affective contact. Nervous Child 2: 217-250.

[Shilver 01] SILVER M., & OAKES P., 2001. Evaluation
of a new computer intervention to teach people with
autism or Asperger syndrome to recognize and predict
emotions in others. Autism 5: 299-316.

[Tanaka 83] TANAKA Y., & WAKIMOTO K., 1983.
Methods of multivariate statistical analysis. Gendai
Sugoku, Tokyo.

[Tanaka 12] TANAKA H., SAKTI S., NEUBIG G., TODA
T., & NAKAMURA S., 2012. Non-verbal cognitive
skills and autistic conditions: An analysis and training
tool, In Proc IEEE CogInfoCom.

[Wing 96] WING L., 1996. Autistic spectrum disorders.
Bmj 312: 327.

[Wakabayashi 06] WAKABAYASHI A., BARON-COHEN
S., WHEELWRIGHT S., & TOJO Y., 2006. The
Autism-Spectrum Quotient (AQ) in Japan: a cross-
cultural comparison. Journal of Autism and Develop-
mental Disorders 36: 263-270.



