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IR W5 5 B AN R S 2 [E] AR S, BISUHR v 40 45 (] #E (distance  of binoculars point of regard,

DBPR)7E H FIETE & % (autism spectrum disorders, ASD)/MA L AF7E % FIZEIR, 1 ASD MAPERER: =1 AR &
SR, T BES X RO A U A5 (B B ™ A5 o S SR R IE 5% 2 P B R AT 55780, BRI IEH 19 ASD JLEEA
ShASHIBON T3 A2 DBPR A% X 45043, ASD JL# DBPR id K H EA BT 45 R keE, HS5RHI
JCI& DBPR ZERIRME IR 4544 T BA L R 57, IF5 A BRE T A 2 800 DL IR we 2k 5 1 2 1A G

SERERMW], XUREALS IR HAT R4 451 i {H

KR AMERE R PIRHBEME S BUREEAL A H

43S R395

515

WATIR A BOR R R, A FAE 5 & B A5 (autism
spectrum disorder, ASD)fY B HRAE 21 42 5 2
FTb . A PEFE B BRI M 4% (Autism and
Developmental Disabilities Monitoring Network, ADDM
Network) 7k, 3£ 2014 45 ASD U3 H JFOR 1Y
14.7%0 F3K ] 16.9%0, AL T 2012 4 ETFT 15%,
YT 68 ZILETA 1 4 ASD JLEINZ] 59 4
JLEHA 1 4 ASD JLE (Baio et al., 2018). [E N A
B EVER ASD AT BUR, —Ioc i i
/R, 2011~2015 4EE 0~6 % JL# ASD KR
3.51%0, B BIFILGIH 2.59:1 (1 2k, sKAUH,
kI, FIREF, 2017). ASD R A FELE T
WS Wit T R R EOR, FOUURE IR 8012 T LAY
TG SR A B8 o

CRE #h e 12 B 5 ge it 0 (568 1R )

Wk H 191: 2018-10-06
* EZ AP G HFE LT FIRA(CBA120104) % Bl

(diagnostic and statistical manual of mental disorders,
5th Edition, DSM-V; American Psychiatric Association,
2013)%2 4 T ASD JBAHI5E 5 5 R ILAE 12 Wi o7 1h 1)
P, HIWiZWr ASD Ti2WrE BT E WIm KA
5, S ARRZE TR, RN 2 I
IRIZMBIZ IS . F B B 2 Wl 72 17 24
T EMA LI TS, R 2 SRR S BROBHE TR BT
HIZWIN A5 I BOCHRON, MTTFER T2y
A M (Frazier et al., 2016). FH bk, 59k 75 E 0 W
AR AR KR B T 408 8 A% O e A, DT B 8
AT IR AA RTE . RENIF TR, IR
MERETE—E REBE EORAMIG R IZ IR, IATTTEE %%
WL S e R 6E D7 TS R (Falek-Ytter,
Carlstrom, & Johansson, 2015; Moriuchi, Klin, & Jones,
2017) MG R RIS . BB L A5 HABAN A, IR B4
ARAFFE ASD FEFE (0B B AN S BhRe i, B
AR, Rl XE T Y ae AT L& il )
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ZHIIRE ASD ¥ . REhBEARRAIER ANER
F 55 (Falck-Ytter, Bolte, & Gredebick, 2013), 75
BAREAEATAME B, KRS T2 5E Mg R~
R B, XN AT B JRBURRR s ) ASD AR
HRVZAR KA H

KEWFFE R, AFEEE . A FER AR R
ASD B F R AT 8 I S 19 8DE fin TR B (Baum,
Stevenson, & Wallace, 2015; Leekam, Nieto, Libby,
Wing, & Gould, 2007). #5¢ A ZEHE 28l 1
HHYE 51 ASD ¥ T SEF8 AR (Wass et al., 2015), LAAEHF
9 T GERT AL S A L [, DL R D &
77, 8 ASD JLE AL AR E D, I HiEd
A A 52 355 P 1) B A Ay MG K 4 (Pierce et al,
2016), EBFFREERIAA Fit— 2 HFUE, —J7 i, X
Fofr 3 AR 5L P R A [ 3 A S8 S A B A R B,
AL 5 TS BOT AN BESE 7 iU BE ASD L
HE IR Bl 1 DB R DA R R b 2 A B SR
T3 —J7 T, AEASHIECER SR T DL S 1 A SRR,
RN 25 10 52 A FEAR XA B R 5 ) o WIFSEIE
SCT ASD JLE R b7 EAE S H I (Moore et al., 2018),
JFH ASD JLEwtf 52 iz sh i HEFE SR S o
22\ MAT R Z (B F7FE IE A 5% (Wang et al., 2018),
W FRATUAAE AT S HEAE I F S RE, IR R BT IR 2l
FRPR I S5 2

AR Y], ASD JLE i BUIR 1 4 A5 1] BE
(distance of binoculars point of regard, DBPR) !
KT #L7% J'& (typically developing, TD)JLZ (B &
5, BEAR, &), 2016; mtERk, BRI, Mo
=, 2017), 3k [FAE BT A 5 Ak 2 MR
T (ZERER, 2017). ASD JLEFER ShAfF 7% o i
MEHERT B2 H H XA /NI o7 i 28 BOR AR,
I HAE BT 551 ASD JLEARMEXT b B Anit
174 R B B (Takarae, Luna, Minshew, & Sweeney,
2008). fizeAY)oE FUESE T ASD HE R A 1E
RO JIE R 200 AR/ A 5 T e ) PRI, 30 255
Wi R AL E K2 (VT DOFIREATE B2 JZ (V2 X)X
{5 B B9 #5250 T.(McCleery, Allman, Carver, &
Dobkinset, 2007). ASD f #7618 ER T 55 h R
W%, AIREAE V1 XORIAT 8] DX 3 i) 1) R E 235 0l 55
5 # ) (Villalobos, Mizuno, Dahl, Kemmotsu, &
Miiller, 2005). {H&/0F W58 % %¢ ASD JLE XUHR 3
PR ) BETE B AT 55 rh e i PR, FRATTE
BT S, #4858 ASD JLE R DBPR 7E Hix
BESEFETR S TD JLE R BRI 2SS, JFiE—2

5 1IE DBPR 4 52 M PR 25 DA K S 030 3 S

HMFFE %, DBPR &% RIRHLAYRE I, —
T S e FH IR Sl 4SO A A0 A8 3 04 I DA 268 ) 1) 1F
JEEIR, SNSRI, H DBPR B KT
F5E 1E B 1914 (Saisara, Boonbrahm, & Chaiwiriya,
2017). FrLA7E% & DBPR 7E4 5 ASD JLERF, 1
IZBEN R HATEAE R 0] 8 850 WF 5% 7~ ASD
HBE R R E N 26.9%F1 40% (Kabatas et al.,
2015; Ikeda, Davitt, Ultmann, Maxim, & Cruz, 2013),
R B B AR S22, DA TR PR 8 T 4t
iR IMAEAR Z B AT 55 1 (Lemer, 2009), {H ASD JL
# DBPR HYFFmiJe 5 H i & R AR
HEIL

Zi LR, AVPR A EE T i TD JLE A
ASD JL# DBPR iU s Mg R &R, 52 W Al
TR UM . R R A . B AN KI5 LA
Uitk ASD [BFE N E, X T 7E ASD B REA
ARG, ASD VR — 2 4E035 R R, A
DAERE KR I BE ASD JL E i #F 57 (Chakrabarti,
2017), IR IIAER) ASD LM T B =185 fE 1,
TRMETF e 5 5 2+ 1) 52 55 (Eagle, 2002), {HZAA]
AYREIR R BT g o BT ACER M, LR 2h 49 HoA &
FLRY IS W (R AR, 2017), I B4R 4 B 19 38
Pt B IR 1B B I R S, XA Y
RORA BN, Pk, AHFITE o S8,
BRI 6 BV B A0, 125% ASD JLEF
TD JLE A MU A SR T S B . RHAS AR
MR AN REHEA T Wb IRliz 2y, HOSR VLA 5 0 B Ar
Z I RE B A B 25 5, ARAFSTHIZE ASD L
Ly A AAFFERM A S, BT AR ASD L
BB EAE S P AGIRYS B WAL EIREAN
EPEZE S (% 1); ASD JLEIB R RE S A 2 LA HR
B R RIS H bz sh R e B A0, I
EUE A S H s A5 DBPR & K+ TD JL
#, A8 ASD JL# ) DBPR % TD JL# MK,
1 EL LS00 7 2 32 3 405 i R0 88 10 S, 3 R AR
PRUFA, % 1R (% 2); ASD JLEEAT R%
(BRI DE RN, ST e TR | S5 25 5 0 ) 3R 3N,
Ht, A% DBPR 5 ASD JLEERHIE R H %
IRAFAE 3 (AR DG M (% 3)

2 ik
2.1 ik

HAE G-Power BRI FEA R, SRR
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FE SRR B AR BE(0.25), T RF TR EREAS BN
48 1~ R [ PE L R YE, Ao IR TT
I TE S MR FH 55 ASD JLTE 30 44, Hirb 5 44 L
BwROED) . SLM AT R O A 58 LS g, A
Bl 25 4, Hh B 21 4, Ltz 4 &4, TR T
4 3~5 H (M =3.72, D = 0.74), FA PR HEG A 1
Y, H O PR MRS DSM-V SERE M 12
WibRiEIZWT A ASD, JFHE (JLEE A AEITE &R )
(childhood autism rating scale, CARS; Schopler,
Reichler, Devellis, & Daly, 1980)#E47 F- R IFE, #
W EII KT 30 770 AWFFELR B DT 24t i,
IFTESL IR IF LA HT, &5 Z K P A OGS I, B I
HAE R A, hEKIESCLE [ R ik )
(autism behavior checklist, ABC; Krug, Arick, &
Almond, 1980), 744347 53 43D I

MEETT A LFEHRZE 25 44 4F 3% F4: 5 4H DT BC Y
TD L, Hh B 21 £, Wiz 4 4, FRNT 3~5
2 ZIA(M = 3.78, SD = 0.79), HEBRAS Fh T 5 A1
FEfE s, PMIKES . IKD)6E ASD JLEAETE 516 A
fif D REREAT, XMELABEATR J1i g, SBORX P L
BATICHL . AR B8 IEAL T I S
2.2 MR

SEYR AR 6 BOUA, LA TR A R S
A—ABe/hek, HER 25 BER, BhRaih—
ASSF-TH B A bR R, RS B AR R A bR R A RO,
0), x il A, y il & o /NSRBI Ui AL Bk Ry (349, 525),
B S A2 A RIE 5% 4Gz 3l 83K IRk
984 122 . WHELIEMIFTLE R, XY Hbris sl B 7
8°/s UL}, ASD AMAFIIE # A8 BRAUR A Z
#| H #1128 3l ¥ B 1Y 52 W (Takarae, Minshew, Luna,
Krisky, & Sweeney, 2004), K, ¥ KF T I
BEHE AR 2.5%%s, 5%, 7.5%s. FEHE A
JA R g iz gh, AR AR 68 R R A
KARME 205 155K M 3 (HEZ) x 2 (ki) 6 Fh 5%+
VRS BOOUAT . 1E 5% i Zeiz s g s, il 1 s

8
KPR MR IE 7% i 2842 3) IR R AE 7% il 2852 3l

BT PRRIRIE /N Bz sl ks 41
e s e rp AN IR A 2

2.3 WU EEFERF

K SMI REDS00 72 F2 R 24 K H AR 4 iView
X il Experiment Center 2 IUALTA B, Ific % A
PO B, IR S — 5 28 10 AS 4 ], AR
GRS R 1680%1050 14 % %IR8 R 5T
MrEsfit R 0.5 K7, REEZN 500 Hz, 55
FFic OBUIR 1 A ARt o 15 Bl B b —A~ L
Bk B0 5 /NER G SR AT A o, 78 1A ff PN 2 /0 s
LT E] R 100 ms A 8 7 RV

KFH 2 (W26 . ASD JL#E . TD JLEE) x 3(i#
JE. 2.5, 5%s. 7.5%s) x 2 (Pl 68 142, 205 1%
F)=HWRIEABOE, Hhgal ydH M 2w, #E
FRIE AL Py AR 5, PR 1R 38 R H bR F v i) 3
L7 00 A5 i) B R o7 R 2

Fik 2 44, 1| AT R, 1 4 RS RSL
Wit R, HARRRP UL 2 SC e . BASE IR
AT, R KA. LR, PR TE
BB B 60 em B Ll A AOBURR |, SC5R
AN G0 7 s o Bl 0 ) A R R A7 4 B

K2 gt

2.4 SHTIERR

W50 5% T A w00 i s 540 v B A R AR AR,
ALFE S 1 7K AL R (point of regard X, PRX)FN
3 H AL FR(point of regard Y, PRY)., 175G, MAidia
PR AR A S/ NER A B0 R AR 254 S
TahR, B J7ARI% 2% (root-mean-square error, RMSE),
IZAR bR AT LA R OBUHR 7 R AR N H ARz 3
A& W) A R, A ek 136 R H bR AY E R
(Gooding, Miller, & Kwapil, 2000), LA AFFE HE LR
A AR S 2 — N E LR Z 5 #EH5A RMSE
(Valakos et al., 2018), 52 AN[FEAYJE, A5 Mt
— B TR R 7 23 03B R MR A e, B DA
ZeAT IR RMSE AT 3 T . RMSE 24 L fi
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25107 MK 391 77 13 2119 (Bylsma & Pivik,
1989), HAEZXA(DHMQ)H Y dt RFKIC TR M
R HER LB, n RiCSRIRE, ARAR L (xt, yt)
R RSB EL A B, 52X R AR H AR AR
(x0t, yOt)
RMSE = [ ¥ dt*/n]"? (1)
dt = [(xt — x0t)* + (yt — yot)*]"? ()
[FIEF, AR AR B B v e e b ZE A IR
MRS 2z M) A B, B SURR 7 A0 45, (6] 5 (DBPR), 1%
F A5 AT DS a7 3 e AR P OBUIR a2 Bl R
Mo MR AR DBPR HY{H. DBPR [k
KF, RACELIR, LALLM
DBPR = [(PRXR — PRXL)*+ (PRYR — PRYL)*]"?
2.5 BRI
1 Jf] Matlab 2016b % RMSE F1 DBPR [ {H,
A SPSS 21.0 X & 4T R B A3 AT .

3 4

3.1 MEILEBIEE/NKEMNUEIRE
3.1 FHRRFMLLEIRE

K3 8 6 Rl A A 20 A7 IR AV B IR 22 F i T 4
it ZRERERER, BT /MRIE. 2.5 %
2241, ASD JLEE A TD JLEE P-4 WUHR 75 HE 5 143z
BIREWA %S, TD JLEALEE B /NKIE 3
By TS IO

2001 = asD

OTD
150

frEiRE
3

50

0 L L
MR MRIE MRIE RHIRIE RIRIE KARIE
2.5°%  5°s 1.5°s 2.5%s 5%s 1.5%s

P13 PIALLZE R T A 0L B R 22 (AL - R R

I L PR 2R VR A 255 A AR %o B3l R A 7 A, 4
RIEIR, w8 M0 %, F(1, 48)=23.30,p<
0.001, ng= 0.33, i ASD JLIHIE B /NER (7 B (1%
ZEWFRT TD JL3,; /NERYRIE 19 8500 3%, F(1,
48) = 46.60, p < 0.001, n2= 0.49, PEHI/NERIE SR
RS R, 7 B R 2B 2 3K /NER R RO A
B, F2, 96) = 2.68, p = 0.074, #XZH S5HR1R

HIZE HAE A .3, F(1, 48) = 0.40, p = 0.532; #ik
KRG WML B ERA R, F2, 96)=0.16,p =
0.851; 1 J¥ MR IR A2 HAE A W%, FQ2, 96) =
2.87,p=0.062; BiAIEH | WA FIHRIE = F Z R 5E
HAERABE, F2,96)=0.98, p=0.379,
312 AERMARMUERE
Bl 4. 5535100 6 R & T i 22 IR FTA IR

R RERM B ST, ZREEER YR, BT/
PR L 2.5°/s WU 4&F 2 4, ASD JLEFI TD JLE A4
AR Bt /NERAZ S 7 AR 22 B 25

300

@ ASD

O 1D
250 -

200
¥
».% 150 -

0 L 1 1 1 1
MR MRIE MRIE O KIRIE KIRIE KRIRIB
2.5%s 5°s 7.5%s 2.5%s 5°s 7.5%s
B 4 Wi LB AR ER S EIRZECNS: BE)

300 g ASD

O TD
250

200

15

RrERE
(=]

100

50

O TRl NI MRl iRl iRl iRl
2.5%s 5°/s 7.5°s 2.5%s 5°/s 7.5%s

Bl 5 P LEE A HRTEM A AL B IR 22 (A 1R FR)

IO PR 2R TR A 85 A AR X 3 R A T A, 4
IR, PR FRON B E, F (1, 48) =29.37,p<
0.001, 1, = 0.38; F «(1, 48) = 27.26, p < 0.001, 1 =
0.36, UiH] ASD JLE A B/ NERA B AR 2E W& KT
TD JLZ; /NERIRIE P 800 02, F (1, 48) = 7.08,
p=0.01,1n7=0.13; F (1, 48) = 10.48, p=0.002, ;> =
0.18, ULHI/INERIZ ZhPRMEHG K, o7 B PR 25 R 2 3
K NERBUE WA EE, F 22, 96) = 3.14, p =
0.052; F (2, 96) =2.01, p=0.146; #ifZM S54RE
IR HEAE AT, F «(1,48)=1.72,p=0.196; F
(1,48)=1.98, p=0.166; #iAZEH 5 HY 52 HAE
HARRE, F 4(2,96) = 3.14, p = 0.053; F +(2, 96) =
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3.03, p=0.058; MR AR EAEFA L E, F «
(2,96)=0.17, p=0.839; F (2, 96) = 0.15, p = 0.859;
BRIAL | B AR = H Z M BRI R, F .
(2,96) = 0.45, p=0.640; F +(2, 96) = 0.44, p= 0.644.,
32 HAEILENRIFINAEENESR

WiZH JLEALE 6 A 44 F DBPR F AR &, 25
Rk 1, Ke,

#z1 WEILEZFVSEEEAM: BF) M (SD)]
ELS ASD TD 95%CI
MREIE 2.5%s 3634 (10.41) 2677 (6.57)  4.61~14.51
5°/s  39.47 (10.26)  28.54(6.94)  5.95~15.91
7.5°/s 4130 (10.15) 29.83(7.12)  6.49~16.46
KPRIE  2.5°/s 36.77(9.84)  27.89(6.09)  4.23~13.53
5°/s  41.88(9.08)  28.36(5.80)  9.19~17.86
7.5°/s 43.35(832)  29.20(6.18)  9.98~18.32

45 ¢

S
(=]
T

W
W

AL A B
W
(=]

%)

G
>
17
&)

0 L L L 1 L 3
NIRIE MIRIE MIRIE RREE RIRIE RIRIE
25°% 5o/ 5% 25°%  5°/s 1.5%%s

K6 PIZLLEARFZMET R DBPR (. BXK)

I LR 2R VR A B8 A TR X A iR 45 0 AT, 445
R, Ol 0N B E, F(1, 48) =30.96, p <
0.001, n; = 0.39, ¥l ASD JL# DBPR KF TD JL
H; NEREUE BN B E, FQ2, 96) = 20.27, p <
0.001, ny = 0.30; #IXKA SHEL TIEHRE, F
(2,96) =4.60, p=10.012,n2=0.09, f&BLE% I3 Hr4h
RWIR, 75 =M B AT, M4 DBPR 1
AN F2ZEH(P<0.001), ASD JL#E ) DBPR 1E —=Ff
HEAHTELREE, 2F R LA, EHE
2.5°/s Z51F ) DBPR S5# & 5°/s (p < 0.001)F13#
J 7.5°s (p < 0.001)441F F 1) DBPR AH L 25 57 . 3,
A RERTEME, FMEZRZERARE@P =
0.258), VA AN[EIHEEXT ASD JL# R DBPR A5
i, TD JLERY DBPR 7 =Fhil M F 2R AR
F(p = 0.087), ULHIAEHEXT P LER DBPR
AR . ANERYR IR A9 200 A B3, F(1, 48)
=2.43, p=0.126, PIH/NERIZ B YR IE X} DBPR (152

Ml AN S 2 B A S PR IR A A8 BAE AN | 3, (L,
48) = 1.88, p = 0.177; MR AR MR 128 HAE A 2.
2, F(2,96)=0.08, p=0.921; #AZA | B FIYRIR
ZHZNACHEAEARE, FQ2,96)=1.61, p= 0.205,
3.3 ASD JLEXERE#M S [EER ROC 3

Xf ASD JL# DBPR #47 ROC (receiver operating
characteristic curve)fu 5, 1A 50 7 ¥ LA ] i3 K
DAL AR A T BE P . B4 SR R 58 v ol E A
S0 BV Sy BH A 235 5 ) 1 0 15 T 4 3310t B s R X o 1
FE SR B AU, AR M A bR L (1-FE 5 )
R A bR Bt 2, MR AR, 2 Wi
PEB R (RSO, EE, 2004), 4R BR0A 7. F
2), TERIRME . 7.5°/s HPEEMZ&F T, DBPR (45
Fidek, Hk K 5°/s B R/NERIZ )5 76 P AP R I
o, SR RN 7.5/ R ) /NERiZ B, HE
b3 1) S0 IR BEAG . 3K ST FNIEDR (2004)TA
g, ROC £k R FUE 0.9 A 2R S5 E 8 .
FTLA, KRN 7.5°/s B A 5°/s L 254 T, DBPR
1 S0 J v, AR R IR AN FE 45, DBPR 1Y
LS DIECS L )  a

1.0

0.2 - /
0 a T T T T
0 0.2 0.4 0.6 0.8 1.0
1-F¢ 5k
€7 ASD JLE KIRIF 7.5%/s W FEE 4F T DBPR () ROC
HEFE]
#F2 PLAMIK DBPR B ROC HIG4HER
&M R FrifEiR p 1 95% CI
INEIE 259 0.79 0.06 <0.001  0.66~0.92
5% 0.81 0.06 <0.001  0.69~0.93
7.5%s 082 0.06 <0.001  0.70~0.94
KR 2.5% 078 0.07 0.001  0.64~0.91
5°/s 0.90 0.05 <0.001  .82~0.99
7.5°s 092 0.04 <0.001  .85~0.99

3.4 ASDJLENERFMSEES ABC =R HIHH
X
K IR MR 22 A1 6404 DBPR 5 ABC #3



%91 w45 PG EE Y PR L LR A R e e R R X 1023
#£3 WRIMAEES ABC BEREHZHENEZEr (CD)
%A AN B s WAkiZ 3] HE EE:H B
JNYR T 5 59/ 0.73" 0.54" 0.23 0.52" 0.56"" 0.83"
: [0.48~0.89] [0.19~0.77] [—0.18~0.57] [0.16~0.76] [0.22~0.78] [0.64~0.92]
50/ 0.57" 0.39 0.28 0.19 0.39 0.56"
s [0.23~0.79] [-0.01~0.68] [-0.13~0.61] [-0.22~0.55] [—0.04~0.66] [0.21~0.78]
7 59 0.64" 0.40° 0.12 0.29 0.66" 0.66”
: [0.33~0.83] [0.01~0.69] [—0.29~0.49] [-0.12~0.62] [0.36~0.84] [0.35~0.84]
F R IS 5 59/ 0.59" 0.49" 0.25 0.35 0.44" 0.67"
: [0.25~0.80] [0.11~0.74] [—0.16~0.59] [—0.06~0.65] [0.05~0.71] [0.38~0.84]
50/ 0.59" 0.27 0.19 0.29 0.36 0.53"
s [0.25~0.80] [~0.14~0.60] [-0.22~0.55] [-0.12~0.62] [—0.04~0.66] [0.17~0.77]
7 59 0.70" 0.36 0.03 0.22 0.58™ 0.58"
: [0.42~0.86] [—0.05~0.66] [—0.37~0.42] [-0.20~0.56] [0.24~0.79] [0.24~0.79]

H: *p<0.05, **p<0.01

S RO HERE Z MG R, SR WoR(FR 3), 7ET
A ¥ B AR IR 447, DBPR Hil ABC HE 22 1 5 70 A1l
TR A4 R 0 S A S, PAAR R IR R, 2.5°/s LR RN
7.5°/s L DBPR 5 570 9 AH G # i F 5°/s B
HISET; /MR . 2.5°/s 3 4504 F i DBPR 5
AL, BT AP SRR A NRE
7.5°/s WREEFIKHEIG . 2.5%/s & DBPR
50 B B MG, RIRIE . 7.5%s
B EE44F T ) DBPR 5 [ FI4EE B 540G, 7RG
R IR IR 4518~ , DBPR FIYRAAKIZ Bh 4k BE (1948 56
PEYIR 3

4 e

4.1 FBBEEESS ASD JLELR., ARED

e

AR B AT L A S A P RR 7 2, — R4t
JEAT IRAE B b B AR A AR -2 S — A a5, AR
W h 2R -2 P 22 05 B AR AR s, 8 X o7 B
1 22 MR 2l 4 25 (171155 (Valakos et al., 2018;
Karatekin, 2007), 7 —Fh & Hic 58 42 A IR 0 AR
SUARFR, DI XUAR B2 B A4 BE 1 32847 0] 422 ) )
Wr(Wu et al., 2018), 4T ASD JLEAFIERHLFNZ
PR i, AR A2 IR 25 F B9 B b 1 A0
RARRR, EEHMEN TR ASD JLEMURZE
Al LAPMEZE SB B H b . 455 R, ASD JLEXUR
FEIB I B AR/ ez sh ik e b, ORI 2 2 19 g
B2, BER AR R B HAR PR R R T £
ASD JLEE I SR WXfE, Scgoad b &m 2 b il
FAREE . | PHIRAEING:, T S 27 33X S0 A fige KR
JEE A 25 B bRk, S SO B DR 2% B I R,
TD JLERR T 538 Iz AR s 5 246, JLT-mT LA 3L
AT PR IB R
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Abstract

Perception disorders, especially those of vision, in individuals with autism spectrum disorder (ASD) have a
significant diagnostic value. Earlier studies have shown that both adults and children with ASD have vision
disorders, like double vision, strabismus, amblyopia, etc., which may cause difficulties in processing visual
information. Smooth pursuit eye movement (SPEM) can be used to research perception and processing of
motion information that track the target’s movement. Failure of visual processing of motion stimuli in
individuals with ASD was reported in several earlier studies. There is little existing knowledge about the
mechanism underlying the failure to effectively perform visual tracking in individuals with ASD. Given the
visual problems of these individuals, we supposed that dysfunction of binocular fusion affects the ability to track
targets precisely. Distance between the external fixation points corresponding to the object image on the retina,
that is, the distance of the binocular point of regard (DBPR) is abnormal in ASD. Some studies reported that
irrespective of static or dynamic stimuli, the DBPR in children with ASD is significantly greater than that of
typically developing (TD) children. Therefore, we investigated the visual mechanism and identification value of
the DBPR in children with ASD, using a smooth-tracking task.

We designed a study to test the visual mechanism and identification value of the DBPR in children with
ASD during dynamic stimulation processing. We recruited 25 children with ASD, aged 3 to 6 years, and 25 TD
children of corresponding age, who were made to watch 6 smooth-tracking task videos of sinusoidal motion of a
small black sphere, which were recorded along with the original coordinates of binocular vision through an eye
tracker. We compared differences in TD children and those with ASD, by calculating the position error and
DBPR in 6 conditions.

The results showed that: (1) the DBPR in children with ASD is abnormal, and is independent of strabismus,
(2) compared with TD children, whose average DBPR value is less than 30 pixels, the DBPR in children with
ASD is higher. Average DBPR value in children with ASD is greater than 35 pixels and has cross-task stability,
(3) the DBPR in children with ASD has good identification ability in all six conditions, especially under the
conditions of highest amplitude and speed, and (4) the DBPR is significantly positively correlated with gross
score of the autism behavior checklist (ABC) and dimension of sensation, showing that it can be used as an
identification index to measure abnormal perception in children with ASD.

In conclusion, compared with TD children, the DBPR in those with ASD reflects the defect of binocular
vision and has cross-task stability. It has good identification value under the conditions of fastest speed and
highest amplitude.

Key words autism spectrum disorder; smooth tracking; distance of the binocular point of regard.





