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Changeability of infant movements in a novel environment
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Abstract

It is said that normal children of 7 years of age are able to understand the differences between
the mismatched character’s facial expression and the proxy situation. Although at the age they
can recognize the differences, they cannot elucidate the differences until the age of 13 (kubo, 1982;
Gnepp, 1983; Sasaya, 1997). On the other hand, it is said that Autistic Spectrum Disorders
(referred to as ‘ASD’) have difficulty with recognizing and associating those facial expressions to
the other person’s emotion. Therefore, ASD may have a different emotional process to that of
normal children. The purpose of this study was to use images of facial expressions that did not
match the situations. Then by using eye-tracking to examine the differences between normal

children and ASD children and how they recognize facial expressions and infer those expressions
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to another person’s emotions.

[Key words] motor development, spontaneous movement, mobile paradigm, 3D motion capture

B ®

LW, BT ABBEOT CEHOH LWEBZ AT HZ LN TE S5, RIFETIE, ZOEHD
FEEEA N = A LE R 572012, LIRSMEENEB 25T 281, WAL e b EfToTWDHHE
FIEB OREEZE O LSRR T D00, Fio, BREOZGIZE U CER ¥ — 22 3¢ 558

(ZALATREME) VO HBLT 202 6N T 22 L2 AMET 5, BREIDL UIEBOL{b & K
AL, EE—AREROILIROEET — X B TR LT 5, U — LA, VORI
DI EICHDENTEBLLL LARONUED 5 H 1 o&2 T L, IR0 ICHEL T b b
DE LW IR EEY, B b TSR & WAL RO OEB % kT 5 EBRAT F A L ThH
%o AR TIL, HERITOIN T E IR L DI OIEBYEENT N %, T & Ak 3 2 REZe i 22
FEMMET 2 FEE LR OER T — 2 IEHT 5 2 & T, WROSHEINCE T T 5 RN
BN F — BT S, WEANEREIOS U TED L ) ICHEB 2L ST 500 %, FRERTO B EE
B OBMREEEE L) 2 THLMZL, F£7o, ARBBL LR THEA TS & &I, ZTOHERMN
EENRZ =B ED LT 20D, £, B B2 TESATOBREB D/ NF — U BEDHD
HWEOZALD LINTZICED L D ICHBE 52 200EBHT 5, 612, BEmNCESELOKT %
b L, BREDICIS U7 EB O L L AT REME SRR > TED X H I T 5 D0 EH BT 5,

B &

T2ty
- A% 90— 129 B OREFEZRFLIL 298 4 DT — X HfRbTet g & Liz,
- EE—REPOALROME S 4 KO 3 WTEEEZE— Y 3 % v 7 F ¥ — 3 X7 L(Motion
Analysis Co., Santa Rosa, California) %z HWCTH > 7"V o 7 JE % 60Hz TEHAIL 72,
c HILEZT—ZITIEUTO 2008 v a LT L VR ST,
@ baseline 243 : AT EICHR 2 SN TNWEEBL B2 R Z ERHKL N, BT Z & T
TR0,
@ playing (457) : LEROFFEFAEICMHE INTVEE S Lo CElsE S, LIRS Z BN
TLEELLLBEWNTERIG D,

B A &

ARERENC LY 4 SORFT (G Hifs 90—99, G2 Hifin 100—109, G3: Hiis 110—119,
G4: Hfin 120—129), HEHEZ & ICfiT 21T o7, 2 532 & (baseline, playing Fii*f:, playing %
) OVEHE A RITRR E Uiz, 5N EERD S Lk e TROEEFHEOEEFHEL, 20

138



Frar R BRI R B ILIL OEB D Ak & AL AT EEME

EANY N LA REREZE R L C Amplitude % @), Phase % EE)/ X — L DOFELE L THWE,
IR 7= < EAE & Amplitude OfEIZ K X < 725, Phase DD 45 ThH5H Z &1%, TOHE i
EER CHIE TEN L T2 Z & 2B L, Phase Offiad 45 LV HREWZ LiE, O
F0bE LV E<EMNL TN EEEKT S,

B {cmjsec

-
n
=]

Mean arm velocity
g B

o
o

S0 100 (cmjsec)

Mean leg velocity

\'4

B

2min 2min 2min
X L

[
=]
=]

Baseline Playing 51%  Playing #%

¥ &
o I
2" e(arn) *
o -
E 100 %
s0 X
(%)
0 W

10 20 30 40 50 60 70 (degree)
Phase

WeoeEE  REDERE
RCEAENT RGEABDT

K1 7—Fy—k A FHlOFEN, B #BFTOMISK

RRLEE

BL O TlESATO A FEECE L TE, FRTERICETIEN T, BiRO/NSWEOLIRITE D
Lo THEATWD & ZTEBHRLZOTNEN Y — 2 EVEMIET, —F, HlOREVEE
DIV RANEB) N F — o 2B 2 TOHLEB LT LW ) FER Lz S iz, 2 b O
R, EBZBREICEC TERILSEDREND, FE - TRESET LI LZEKRLTND,

139



(cm/sec)
160
= G1(n = 70)
== == G2(n=192)
150 — = G3(n=81)
=— = = G4(n = 55)
@ Baseline
140 B Playinggi
o B Playingf&d >
3 > |
130 |
< > -
£ . ! !
< 120 . ! I
* L]
R ! I
110 | P N
R 2 !
100 ———" d
="
%0 , , , , , , ,
45 46 48 50 52 54 56 58 (degree)
Phase

M2 EZDRMZEILL

RAEDEH KRR L SEROFE

FROSHTE, RELICESH AN - OB ERZ DD ThH o7, BfE, ZOEH)/NNFZ— )
KR SN DRI £ TSR IAA TSN ICE F LT\ 5, 14, Motor Control D4y TlE, Eileiyd»
BOIERWIEE) S F— 2 (V=) BHARDED Z LRy, Mo EE 2T D 2
EMTEDLELENIEBEXFITEANEE > TE TS, 22T, dAvella H(2003)12 Xk - T I
e o—Ho7 LT ) X AELIROEST — 2 CHEA L, BREB 2K 2RI 5 TET
HD, TOFEIC Lo T shizv T U=, AlEE LT — Vi8ERi%R CEDbY 9 50%
PRDZ LT, EEEWRTOERARNBELL ) 2005 BT5Z LN TELHEZEZTND,

51 RAE

d’Avella, A., Saltiel, P., & Bizzi, E. (2003). Combinations of muscle synergies in the construction
of a natural moor behavior. Nature Neuroscience, 6, 3, 300-308

Hadders-Algra, M. (1993). General movements in early infancy: What do they tell us about the
nervous system? Early Human Development, 34, 29-37.

Kanemaru, N., Watanabe, H., & Taga, G. (2012). Increasing selectivity of interlimb coordination
during spontaneous movements in 2- to 4-month-old infants. Experimental Brain Research, 218,
49-61.

Precht, H. F. R. & Hopkins, B. (1986). Developmental transformations of spontaneous movements

in early infancy. Early Human Development, 14, 253-238.

140



=

B RBREEIC 01T 2 P O TEE) D LAk & A b AT RetE

Rovee, C. K. & Rovee, D. T. (1969). Conjugate reinforcement of infant exploratory behavior.
Journal of Experimental Child Psychology, 8, 33-39.

Thelen, E. (1994). Three-month-old infants can learn task-specific patterns of interlimb
coordination. Psychological Science, 5, 5, 280-285.

Watanabe, H. & Taga, G. (2006) General to specific development of movement patterns and
memory for contingency between actions and events in young infants. Infant Behavior &
Development, 29, 402-422.

Watahabe, H. & Taga, G. (2009). Flexibility in infant actions during arm- and leg-based learning
in a mobile paradigm. Infant Behavior and Development, 32, 79-90.

Watanabe, H. & Taga, G. (2011). Initial-state dependency of learning in young infants. Human
Movement Science, 30, 125-142.

Watanabe, H., Homae, F., & Taga, G. (2011). Developmental emergence of self-referential and
inhibition mechanisms of body movements underlying felicitous behaviors. Journal of

Experimental Psychology: Human Perception and Performance, 37, 1157-1173.

141



FEENTIE 5 28 &

142



