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Abstract : In this study, we quantitatively measured the smiles of a child with autism spectrum disorder (ASD) with a
wearable interface device during an animal-assisted activity designed for practical application of the animal-assisted activity
(AAA) for 7 months and compared the behavior with that of a control of the same age. The subjects were a 10 year-old boy
with ASD and a normal healthy boy of the same age as the control. They voluntarily participated in this study. They
comfortably kept wearing the device during the whole experiment (duration of a session is about 30-40 min). The sessions
were carried out individually one time every 2 months. This study was approved by the Ethical Committee based on the rules
established by the Institute for Developmental Research, Aichi Human Service Center. The behaviors of the subjects during
the AAA were video-recorded and coded by the medical examiner (ME). In both subjects, the smiles recognized by the ME
during the AAA corresponded with the computer-detected smiles. The positive social behaviors during the AAA increased
when the smiles increased in both groups. However, the negative social behaviors during the AAA first increased and then
decreased when the smiles increased in the child with ASD. These findings may suggest that by leading children with ASD
into a social environment that may cause smiling, their positive social behaviors may be facilitated and their negative social
behaviors may be decreased.
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15

#XFiT 3 2BHOERIRETHD, Zhbo W
I2& D, 4HODAAIC KD EEHORINZFEM L T
[HEEERC AR A RNT | AL S TEI 208 L, [ B
| 2T EsEE NS Z LA ASD T RE
TEMNREBINS, TDOT RS, RIEENLEOKIZ
ASD U2 B 3 A OME 1A 6 N B [ 4 [0
Hd DL, FET 8IS =HT 5 mTHEMED
HBZERREL TS, SHNTEIPI IR % HLD
L7 RTH B, PEEIIEE A ASD YT E Al

ECTH 5 &V ERIE, B eiic g+
HThdEZELZOLNS,

FEE, SROMERSER, ASD RoZEHE BN
sl 2T EHORBRs 77 (X 4a) TRIN-k
512, ASD RIZBHBOEHHEOWMIZ Yy > 2 v 1
Etyva v ERETSE 2 EICEmL Tn
%800, KEROMIE (897.8 7)) 13w 2N
Dty avys50ED (1571) OFEFTTLEN,
7277, BLRZEO I, ASD R [#HAIM L] +E2W
TrEEPEFRERDO BN L | 20 irEE0%
L) 7ICHFISEL TS ETH 5,

IS DERIZ, DAAICK D ASD o [#HAIR
7] At 2T ENE R R RO LRI N £ T+
XN B Z L ARELTWS, iz, DAA % ASD
WO ZTOHEATIZY FLMAANS Z LIS
X0, ASDHROMEZEELDII 2= — 3 ViTHI %
—FFHLE OB LTI =Y 3 VEELYD B K
WIZE TIETZ RS HIcd B 2 L 2RI L
TWb, ZOZ &5, ENEEELZLI2LD
ASD L&t 2 oEAN (i) OmER T, e
Wz LTRY T4 7T REIEN MR E, FEls
WO PR A AL L THEOQZ LA THSE EE L
bhbd, £/, SHOMERTIE, DAA ZKEBEPO
ASD WROEEHM WM 512ON T, [P AL ER
T ST ENIRD LA, Yalilideskh o
720 ATWFZEIZZ2IM L 7251 ASD RDEAIZIZZ D
B AR ERT | (2T ENE Yy v a3 v 2 TR
WiCHEmMLEZs L, £y Y3 v 3LBRTEMIZHD
U1 ¥ 212 7% 572 (Funahashi et al. 2014),
SHEBMU7Z ASD RA5MDY v v g v ERKERL T
B [HEERPA R 2N | 2T EIA Y Il 5 7
MoTzDONIZDONTHEZ LB HEKE LTIE, SHO
ASD NIEFEMRINIZ R EMPR < 55 5 &S EiE
K, 2D, Mr 5 HETRE OEMZE AR A,
KIS 2 BRARIEN BRI R B> 72bIF Tk
B o7=DT, RICANOERTEREL T, P&k
B&o 45 Km, B, AEEedL Tl
Fo7z, 2FD [WEHRPARERT] tH2WTEIE K
BB Z B ERIFHICHEZ CLE S E VNI ERE K>



J. Anim. Edu.

TR INS, 727, ky gy 4 LIEIE [k
MRARNLERNT | AEEWTENE TS P —-F2RL T,
Yy Pav5TEPEDMAERLTNSEDT,
DFE5MEODAA DY v ¥ 3 v Efkd g, [k
MERAL AT | AESHATENIR D & < ¥ ic R
ZOTIR O LIEEXNS,
TROMZEHEE L TIE DAA 2k LT, k0%
< OHPRER DS &8 THREl#EAQ T, &EixfF
Br& 47wy, DAA AEPARERIC THR % | tL 2047
FOMEENRERL, HEEGEOLTHRS DENE
K ORI ABR EOITE) 2 RN 2 DRI e T
2089, Fio EESARERT | (tE2TE) %
BAKINZE T IZPOR XS 508 5 IO TRET L
T2 EEHE L T 5,

-
—

SEH

Baker, J. K, Haltigan, J. D, Brewster, R, Jaccard, J. and
Messinger D. 2010. Non-expert rations of infant and
parent emotion: Concordance with expert coding and
relevance to early autism risk. International Journal of
Behavioral Development, 34 (1), 88-95.

Cohen, I., Sebe, N., Garg, A., Chen, L. and Huanga T. 2003.
Facial expression recognition from video sequences:
temporal and static modeling. Computer Vision and Image
Understanding, 91, 160-187.

Cowling, A. 2010. The benefits and limitations of pet therapy
for people with dementia. Oshkosh Scholar, 5, 82-92.
http://minds.wisconsin.edu/bitstream/handle/1793/47690/
scholaordoc_2010_Cowling.pdf?sequence=1 (%7 2
+ 2 December 2010)

Dawson, G., Hill, D., Spencer, A., Galpert, .. and Watson,
L. 1990. Affective exchanges between young autistic
children and their mothers. Journal of Abnormal Child
Psychology, 18 (3), 335-345.

De Wied, M., Boxtel, A. V., Posthumus, J. A., Goudena, P.
P. and Matthys, W. 2009. Facial emg and heart rate re-
sponses to emotion-inducing film clips in boys with
disruptiove behavior disorders. Psychophysiology, 46
(5), 996-1004.

Funahashi, A. and Carterette, E. 1985. Musical Empathy
(Einftihlung). Journal of Auditory Research, 25, 47-65.

Funahashi, A., Gruebler, A., Aoki, T., Kadone, H. and
Suzuki, K. 2014. The smiles of a child with autism
spectrum disorder during an animal-assisted activity
may facilitate social positive behaviors -Quantitative
analysis with smile-detecting interface. Journal of De-
velopmental Disorders, 44, 685-693.

Gruebler, A. and Suzuki, K. 2014. Design of a wearable
device for reading positive expressions from facial
EMG signals. IEEE Transaction on Affective Comput-

16

Ther. 6, 2015

ing, 5 (3), 227-237.

Keino. H., Funahashi, A., Keino, H., Miwa, C., Hosokawa, M.,
Hayashi, Y. and Kawakita, K. 2009. Psycho-educational
horseback riding to facilitate communication ability of
children with pervasive developmental disorders. Journal
of Equine Science, 20 (4), 79-88.

Niedenthal, P. M., Winkielman, P., Mondillon, L.. and
Vermeulen, N. 2009. Embodiment of emotion concepts.
Journal of Personality and Social Psychology, 96 (6),
1120-1136.

Russo, N., Foxe, J. J., Brandwein, A. B., Altschuler, A.,
Gomes, H. and Molholm, S. 2010. Multisensory process-
ing in children with autism: High-density electrical
mapping of auditory-somatosensory integration. Autism
Research, 3, 1-15.

Silva, K., Correia, R., Lima, M., Magalhaes, A. and de
Sousa, L.. 2011. Can dogs prime autistic children for
therapy? Evidence from a single case study. Journal of
Alternative and Complementary Medicine, 17 (7), 655~
659.

Solomon, O. 2010. What a dog can do: Children with autism
and therapy dogs in social interaction. Ethos, 38 (1),
143-166.

Sutton, R. and Barto, A. 1994. The Diagnostic and Statisti-
cal Manual of Mental Disorders, IV. Washington, D. C:
American Psychiatric Association.

Tager-Flusberg, H., Joseph, R. and Folstein, S. 2001.
Current directions in research on autism. Mental Re-
tardation and Developmental Disabilities Research Re-
views, 7 (1), 21-29.

Van den Hout, C. M. A. and Bragonje, S. 2010. The effect
of equine assisted therapy in children with autism
spectrum disorders. Human Movement Sciences: psy-
chomotor therapy. http://www.cdc.gov/ncbddd/autism/
documents/AutismCommunityReport.pdf, (&7 27 &
Z 20 May 2010)

Van der Vlugt, M., Kruk, M. R. and Van Erp, A. M. M.
1992. CAMERA: a system for fast and reliable acquisi-
tion of multiple ethological records. Behavior Research
Methods, Instruments, & Computers, 24 (2), 147-149.

Welch, K. C. 2012. Physiological signals of autistic children
can be useful. IEEE Instrumentation and Measurement
Magazine, 28-32.
http://lifesicence.ieee.org/images/pdf/042012-autistic.
pdf, (F&7 27 & X February 2012)

Welch, K. C., Lahiri, U., Warren, Z. and Sarkar, N. 2010.
An approach to the design of socially acceptable robots
for children with autism spectrum disorders. Interna-
tional Journal of Social Robotics, 391-403.

Whitehill, J., Littleworth, G., Fasel, 1., Bartlett, M. and
Movellan, J. 2009. Towards practical smile detection.
IEEE Transactions on Pattern Analysis and Machine
Intelligence, 31 (11), 2106-2111.



G S+ FIPIEZ X2 b T ARSI SREAD T BT DA

BN EEENDCAZRFICANLLBYNEEEPOBREANY b7 LBEFVCREROKEEZEENICHERTY A4
fithE )% Y - Anna Gruebler” - #A f# 7 - PR Y - g5 -

1) EFHEOHREES I 9 = - ISR FENAT

2) Ty s AKFAVEa—A—HA TV - BT LFEEE (1) )
3) hE7=~vL kI —te

4) KT A N= s AW Y & —

5) H AR EA

(FE 26 4511 A 27 H32AF 7 K 27 4 3 A 6 HA2#D)

EH . AR TIREBEZ X2 b2 AR (ASD ) O Z 2 BE ISR RISEEEN A V2 T 24 AAWHELTEDS
VY, BRI AN =BT R E) A RER X, 7 ORISR B S A B WIE - T L 7=, TRED A
2, 9 HIEbHZD, M2H2HIZ1IRIOR=-ZT10ED ASD I 14, BLUOHE LTHRUL 10 &OEHIHER 1 45
ML 7z, OIS E - 2 I BRI OGREH 2 v = - FERFENETOL MTRO -0 OMEFEEZRESICK DK
MENTHEEL 72, SMREZABMWISTEEHCSNL, HEbA Y27 24 2EPEICEE L, BEPKRTT2FT (305
6 40 HFEE) REARE LTS Z N TE 2, SRIOHPNMEEHFROSMBEDOITINI T A Skl U, % %58
FHWRA L 72, BEEEICXDEN S ASD W EEEREROEEL, T35 ZXABEN L =& 2 0%EE K< —3HL
7z. ASD W& RN S SO EREIh OZEI NS 2 & AN (ST 8L 7z, —J4, ASD W
OWRERA R Z RS | A2 ENCE L Ry, FE N 5 & GRS AL E R T (20T 8L 7228, %
ME ST % &, BB AR ERYT | AT ENEECIRD Lz, Zho MR 6 ASD WA ZENMERT L5 &
AR ABRENEL L1850 [HNE L] (2T X h, W [P R 2 R4 ] (2T Ead§2 2 &
NEXND,

F—U— N AMEZAXRS b7 ARG, REEHA Y 27 24 X, BT RS

J. Anim. Edu. Ther. 6: 8-17, 2015

17



