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E—Tary®Fxy T AT AR W2 A REED E & RN
The Quantitative Evaluation of Interpersonal Distance
Using a Motion Capture System

AR HTY S B SR T AR

Yukino Omori, Airi Tsuji, Kenji Suzuki and Junicht Yamamoto

It is important to provide interpersonal interaction support to children with ASD
who have problems with communication. An intervention program called NDBI
(Naturalistic Developmental Behavioral Intervention) which focuses on supporting
interpersonal interaction for children with ASD has demonstrated that it is neces-
sary for the child and therapist to keep an appropriate distance while playing with
each other. Therefore, measuring interpersonal distance could be important for ana-
lyzing the effects of the intervention and monitoring the support of children with
ASD. In this study, we used motion capture methods to measure the interpersonal
distance between children with ASD and their therapists in a play scene. We exam-
ined whether interpersonal distance changed between pre- and post-intervention to
determine the effects of the intervention. In this study, to evaluate the behavior of
children with ASD who have difficulty being equipped with measurement devices,
we conducted a reproduction experiment with two adults. Moreover, the procedures
were as followed. Firstly, we selected two video clips from recorded scenes. One
was pre-intervention and one was post-intervention. Then two adults recreated the
two scenes as the therapist and the child. Secondly, we used motion capture system
to measure their interpersonal distance and their variations in the recreated scenes
chronologically. We referenced the previous study of Rogers & Fine (1977), and
used the mean value of interpersonal distance and the frequency of rapid change in
interpersonal distance as indexes. As a result, the recreated post-intervention scenes
showed a smaller mean value of interpersonal distance and lower frequency of rapid
change in interpersonal distance. Therefore, this study demonstrated that it could
be possible to evaluate the effects of the intervention using motion capture system
to automatically measure fluctuations in interpersonal distance. In the future, it
would be necessary to gather data in clinical situations targeting children with ASD.
Keyword:s autism spectrum disorder (HPA A% b T A[E%E), quantitative evaluation
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1. B

1-1. BEZARY T LEDZTIE LW AR

HBIA~RZ +F 244 (Autism Spectrum Disorder L FASD) & IZIESFEN LI I 2 =7 — 3 V1T
B oK E, PRE SN/ EEE - {EE) - T8 T AERICH I AR EEETH S (American Psychiatric
Association, 2013), ZOEFKIZEI L, ASDOAXICE > THFEELEDII2=r—3 3y, 2F )%
JIHEAEIE KR E LETH 2 20 B H 5 O EALETH b,

Schreibman, et al. (2015) (ZHMAXZ » 7 A4ER (LUF, ASDI) OFEAFEIES N T X 723038
HEZOWTHEIEMIZL 2 — %1757, ZORR, HAMESERH % & ¢ NDBI (Naturalistic Devel-
opmental Behavioral Interventions) BRI TIETH 5 & kD F 720 NDBLIE, HIEHA2 5 R
BELEEO—DOTH N B b oREEM 2o 2 R LROPF T I ER N DHESEH 22T
CEEIROEARE LCT\wD (Schreibman, et al, 2015). ZHuic#Eo < &, ASD I AMEEH %
I, I ERA P EORELAMEEHOBRERHRL, vIER LT LRI AT]
EAKLEAED H T ERETIHRELE T A LNV ETH S,

EZAHHASD RIZANDEIRE D b DIZH§ 2 HIRHHRV Z L L LB L Y, SHROMIILE
RUBIZ AR TEBEM O R T 120§ 2 S 2 Far L 2 0 B4 2 & T, AR L > IP35 <
b EWV) A H 5 (Rogers & Fine, 1977)c N5 EALELR NIE#EE L TASL &, HEAOEK
BTl T OARLE 2k NBEBED 725012 ASD JE &M & ORI EAEH ORI AEEN DS o T
HEEZOND, £oT, NDBITHESNS L) RER 2o 20 OH T, EFELORL) &H A
B MEOHHZRE O ECEHT LI ROONL, TLHb L, ZE LIz NHHEZ R
52 ENDBIZ2EiT 5 ECEETHL, CNHDOZ s, MARBORH, FHMIEEEOH
Mt T A NAGPEBROLREOMEARATTZE=5 — LFFliT5 L TOHEITH L EEZ 5,

1-2. EBEOXEDHZICHTZBEAXNRY T LR O A BRI

ZNET, ASDIBISH T B EEDO M ATIEDOBHZ BT ASD o) AHiEE% 5#M L 7278 & L € Rogers
& Fine (1977) 7588 F 5%, Rogers & Fine (1977) 13 ASD /21 A% xf512, play therapy DHifA Tt I ¥
AT EDWEENEALT BNV TOIFEEI TR -7z TOWMFETIE, £SINRIZE 213047 ? play thera-
py %5 7 ATV, FOMNADRIHR THEE 5 A MO ABREEAZAL S 29 E et L7z BAARIZIE
MADRFETE T EA P EFEL D HMICESEM 2%, 2OMFE2E T A AT TSk LI, ET4T
B7-Wg 2 I5SREB T A 2 T) 7L, F 7)o 7 ENTWER D S0f ABER T L 720 70k
B, ASDIICE L Tl AT CH ARG BB L 72 L 3B A o7z (FATI2T1 74— 8, A
#2027 14— 8) Bt ABEEOZEEAAER L 2RI L TBY, SIS AORENRI I TV 5
EEZAEAL - FRIE - HF] (2009) 1385, W5, AFBOZIHIVNS  holzb vy ZEiE, ASD
WOMEIZ2ATEIANRA L, FMHEODSG STV b 2 L2 BN T — 7 TRL TV ARSTH b,
ZDEHIZ, ASD BADOLEOHIYTH, ASD R L MEOR AHEHIEEH SN TV b,

LLADS, BIETELELTRIBBIEDY A A0 7)) Y VEZHWTEY, EERICITEIO
ZEMEFTITAICIEE->Tw RV, E512, ETFEDOY A 207 ) Y 7IEFEETH Y, KRS
FMDBDD LML TH 5,
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1-3. M AIEBEDBEETRIC & 32 BRI

FREOMBICET AIREL LT, L5 & ol L5 T 731 A% ffis 72 ASD ot A HiEE
OHBEHIAZET 55, ASD B okt NEE+ BB Z = b L7258 Tge & LT AR (2012) @
TRTERBICE BTN TY = v VAFL ML —Z 2 T OMEE G L2 H o DT
&, ASDIRIZKHT BV =3 ¥ VAF NV ML=V ZOMEEFI L7280, MAOFHFHETHEHEOS I
MRTIEE 24T o720 XTIHEEPFOSMIEMOR AR 2 I 2 =7 — 3 3 YTEIC O W CGEB) O H #)
FHElEEE 2 I CREEL fET 24TV, SIERELox AHBES A ARt CTEAL T 2 D02 WFT 3 5 O
B CTH o720 LrL, ZOWFETIIHEHIR R IE I/ NERBFEDEDORETH Y, BRI —
BRe U CHRM ORI R Z 5, BElT 5103 FE o Twnevy,

SREAD ASD R &% % & L7zk ABEEED BEIEHANCBEE L 2252 & L Cix, Tsuji, Matsuda & Suzuki
(2016), & - KAH - 104 - 5K (2018) DE—Y a3 v F & T F v ¥ A5 4% W72 ASD W O#ETATHE)
DFFHiN Db E—arFx TF v VAT ALIEHRIZE T Y =D —OFRIERO S LY, EH)
oo N O~ — 71 — 35 AL & RGN 3IRTCEIE CREER$ 5 Y A7 4 THh Ao Tsuji, Matsuda & Suzuki
(2016) TIL3/H 5 5D ASD VL4 ADHFZEIZBM L 7z FBRFHREL LT, ASDEIAEL T EA b
LA E—VarFy 7 FvaHllHO~ — 7 — 2B 2B T %2255 L T ARt CT—ERH #2479
Tkl CORVHIEY, E—YardFry 7T a2 flio CEHIL, ASD W26 KA T 51T
By OARBEEDS N ATIHR CTEALT 2202 HET LT\ 5, B2, k- A8 - AR - #5K (2018) 1%, ASD
IBAOFTATE ZFEERIT T 4 — Ny 7T B AFEZER - BEEL T b,

E—TarFy ST VAT AFBETEEICABR R Y FOBWESITIE TSN TEY, Un
V) F—3a yRERER L o FEISEA X LT\ b, B121E, Faber, Chang, Kingma, Dennerlein,
& van Dieen (2016) X, MAOBEIEHOT 25 M2 T7NX4 AL LTOE—varFry 7 F v
AT LDBZEEERET L TVh, TOXHICE—Y 3 v F v 7F v I3k, SEREROFME LT
lignT&7, L2 LB o AB O BRI % 3WICHEZE CHEBIMICREETE L L ) fEh s, it
SOMFED LA ICHEBADY — I —%EET LT LI L - TR SRS BB CRRll LT 2 2 & A5 Bk
Thhbo HBD L) 2L SDWIED L HIICE—Y a ¥ F X IF ¥ ¥ AT L %Mo 7zxf NFEEED EHBYEHI
XD, MAFAFEEROLTER T EHOMD ) OZELE BRI T 5 720 ORI FED K
W E B RADPTEMIAT LN TS, LA L%&AS, Tsuji, Matsuda & Suzuki (2016), it - #4H -
A - $57R (2018) CTUHIETFIC~Y — 7 — 2, HAEBE~OAHZIRARIBERL Wb 00, K
HBBIZ L > Ty =7 —fF ZDWEFEH L Z & LS ASD BIZ OV TOFHIiILEE S LT,

1-4. AEBROESE

FREARBEE A TARFERTIE, MEISEBEYRS VIEFE22585 2 &I L THEMNZ ASDEE T
Y2+ OO & i ADOFRIFH TRHMIT 2 A% 1T 5720 BARIIZ I ADOFRFHE TY 74k
L72ASD L €T ¥R b O OGS A RACHE Lz, 2L T, 2ORBBELE—a ¥y
7 x CTEAINL, TG T o xF ABEE 2 SR L 720

2. Bm

RERO HAE, BB & o THEFORAE ICHEER 7 ASD R D NDBIMC ARIROZILE, £—¥ =
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VXX TF VAT LA EM o TERNIIRTIETH L, 22T, MAKLL->TEIER M EDED%
BT ONA LI o72ASDIRI AL T EX M AOBEDY % /- ARi R S 13O L Tk
ANTHBL, ZORBBEON AR ZOEO VT, E—ar*yv 75 v 2HWTEHRY T
WL7ze $BIEE LTI, Rogers & Fine (1977) OEATHIZE R 2812, xf AHHEO P4 202 b A
HMEE B & L7z,

Rogers & Fine (1977) ®FATWIZEIC X IUERIE D H 5 M A DOFi#£ TId ASD B O Z B E 1 HI 2 5
N, —EOHECHIFIZETTON TV AIETTHY, Fhice b k> TR AMEED S0l 7 258 H3 4
Bl b EFHTE L,

3. Ak

3-1. BREMRY—OHY

3-1-1 HREH

BHONREZo7-F b (BBRIE) ZASD LM SN BEHEOSKLETH o720 £TE
A M OEHHREIZLIUE, AAFOEDHHTIZLIODOB L B % 128 2 35 ORI 2S5 2 5 3
TRARE LI, HEHDODPBINDL DONDEEDWmEIDVILL o720 Z OO EOH
BB L EVIHTEINERE LTHFoNTw, LAL, MABROECSE TS Y2 IFER N
EDLFT DR v F L oG EME LSRR OLZELTIO2ORL b TERI ENTE,
B SIBITEN BN OIS 2R R SO N 2R TH Y, ZNE TR L7z, B
HUoot SR IR B D 1), BT % BRSO ERT 5 2 EDWEETH o 72720, EHHEY—
A= EETEDPES>THETADTIER L, 321K T LI ITRATOERERIC L > TECYI%
ML 720
312 MAAR

BEOHLRBIEIA AL T EZA P AEHEICIBTEMNDBIMNAZ1To Tz, A AL, AV &F
A MLAE, REEMPZESEE, ERHBN2HLT 29 R—- b I EA N2 SADENSML T
77 I E R MIEE3EL LOBKREZE > T, 5 ¥R MIFEIHSSEIC6 LT, NDBI
(Schreibman et al, 2015) (2#ED W72 AZ B TEFRIFT 10T 2 o 726 AMATIE, 2SZA VR EY D
Bbbx, HORLBBLLREOBL L2 2 fliotHRGYRTFELPLHEREMLRNLET &S
EERBME L, EBRBHICBUATHEHNREBELE LI EA MOMDL Y IZETEEDE T A A T LGS
AT TRk L7e B, MABGIE I0FOMALTHRAZLEMZIZE T EA M EFIFRBOMED
B x T MRSk L7z STNEZNENMATMER LYy P 3y, MABRERLy Y arLT 5,
3-1-3 Y-l EER7O MR
BHLBHIIAATO#BENSGEE LT, MARNERLy Y3y, MABOBMGHE LT, MAR
FEBty v a o K180 T, Fl2%m s ) vy S L, £y a T, AL YETERD
IABL b B LA flio THEMRILEBEATVDL Y = Ohhs, FELBRHLBL LR
ZERLTBI L ICT2MN 0B b RIRTIRL B2 REEL L TEORED 5 180M 7 ) v
T Lo A V2T EAMPMMOERRLHEE T > T LR, HFHAREI2AMLEOET EA b
EEb o TV ABTIIMIL OS2 ST, OS2 SHI, HROHBFERIHES BT
o b aVEER LA (RL 2.



E— g rF v S F v Y AT A E WA AR EE IR 83

#1

ARty v a yEE e han
BB Lz 0kRE 7%
FEHE  AEMTEATVLEY, BERICEOREEAEARS,
IR MEEMRERE S ETEIHEVETEHEEET 5,
@405 FEHLER B PYOBL b %MD,

ESERME: (VAT BLLW] LFEBRICEENMTZPY &Y ERKAS,

@1920% FEH®: 2DODFEOMEIITERL T, BdLHBXERT,
FELE  BMERIRT 3,

O

1
®15308 ESERME BMERS E €D, FELREINERTND,
®1%40% FrOE : BH~BIL CEBAT<, BENEEMD SN SEBNT 5,
©2520% FLLE: BOECATTHY. ABRERRT BT </ 1/ TRENS,
o Frok : BUBMEERT 57 B -8 > TBHT 5,
ESERME BMEREL TFELRICBE S,
FrLRECTCRA NG HERCAY. €7 ER FEZEMERS £ 5,
®29508h b &t
@SOBREBE - i 20B T CHNE LD E T BT
%2
ALy Y a vyEE 7 ban
BHLZOBM =
TS CRMREFELR : F—RERE N, NETEATHS,
8= ESERME TWBA?) ERLTFEHE M=) PRy F. HEASEEROPY & Y
BB S h— R EE| > BBBVET B,
FLO® €S CANE: €S CALED (L 2. 1. 2) ORUACHREL B BX.
14>30:
ki FELRIERT B,
25K ®: *H I o
S FER R FEORIBREELET
FELR EEEBR, SR MNENRIALRE Yy FOERHET B,
022200 ©SER M FLOROMRBIH L CBRRT 5B IEnT 5,
FULE W AREBL TELLABARA S A, £5ER MEDERTERET 5,
— CSCAMR: FEHRE R v T LBADAANE—oToRnT B
OR#%ET

FEBREITERMRICZ Y FLADDS, RRENANAIVERITER>TE—R %1355,

3-2. EEtv Y3 rOHBTHER
3-2-1 &EE
FEHIAN - LT ERAMIAICEABUOBHDOY I 2 —2a VEBOZD, BALME2A (T
%I EA ML) B, HEIL, WL BERRECMNREICREE I a0/, Y32 b —
Va VEBIIEEABERIANEE T EZ NIAPEATWLBEO T FMG % 2% L LT, L
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FXVATFLMAATERE L0 INHDH X FTIIEBRZORIMBIZ2ET D, GFI8HERE SN
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ZUMHEED 7200, T—2arFy FFyDH AT EIFHN, FEEREORIFHRE SN S A5 % HWT
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