HOKKAIDO UNIVERSITY

Title tEEBRMEENICEET 2 B EBTEDL S DIRET
Author (s) K8, &E; LA, X
Citation AR—YILIBEHZE, 39(2), 129-136
Issue Date 2012-1
Doc URL https://hdl. handle.net/2115/54863
Type journal article
File Information Oshima. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




[ 2= DA ZE ) Pefaim

1) SO« R
2) B (Fn) : M EERRARESICRE T 5 B CEENHIE ) & O
(#) : A study on the ability to perceive motion of others from the viewpoint of

motor control



Abstract

The purpose of this study was to verify the ability to perceive the motion of others from
the viewpoint of motor control. We selected a ball-throwing task because it is one of the
most skilled multi-joint movements and requires excellent coordination among the joints,
and even though it is commonly observed in various sports. The stimulus was a stick
picture movie featuring two movements—the normal throwing motion of a skilled thrower
(model motion) and an altered throwing motion (delayed motion) developed by
systematically manipulating the timing of the elbow extension. Ten highly skilled players
volunteered to take part in the study. First, they observed the stimulus twice. Next, they
threw the ball once using their usual throwing motion (usual throwing condition) and
performed a ball-throwing task that reflected the difference between the model motion and
the delayed motion (changed throwing condition). They alternately performed these trials
three times. As compared to the usual throwing condition, the changed throwing condition
showed a significant decrease in the temporal phase difference between the extension
angular velocity at the elbow and the wrist (» < 0.05). This change corresponded to the
difference between the model motion and the delayed motion in the stimulus. The result of
our experiment clearly shows that the participants detected the difference between the

model motion and the delayed motion and controlled their movement.

Key words: motion discrimination, movement coordination, throwing movement, biological

motion, stick picture
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% (Breslin et al., 2005, 2006; Horn et al., 2005). Zi15HOHFFERIEEOFELE LCTHRY E
FOMEA = ALINI T —=a—R VAT ADIEH THLH. ZOITF—=a—1 AT
L, BHONEENZFATT 5D & & LMEDFEROEE 2 F T ok F A2 BlE T 5 L DM ST
TRENEN 2 %4 S8 (Rizzolatti et al., 1996; Rizzolatti et al., 1996; Grafton et al., 1996), &
OICHEB Z BT 5 BICEEMZ B & LEEGRIC XV MIEET 22 EnNmbonTng
(Iacoboni et al., 1999; Buccino et al., 2004). ZAUZ, HEEMEIZICIZEITRIZT Tl < EBR b
BELTWDZ Lami L TWs. £ 2T, EIRRMNEIBIZICEAS T 50 ThIuL, FEEED
SEBIRER DA WA HEBE ZRF O = = — 1 LARENIC FIETOTIZROMNEW D Z &3]
&#7= (Calvo-Merino et al., 2005, 2006; Cross et al., 2006). Calvo-Merino et al. (2005)(%
I T INVT e NRIA TR =N, ENODOX L AETHMELBE L&, A
FERUE VAR ZANERBET DB T —= o — 1 UREO TR EMED /L O 7o F e i
L7z, 5618, BoNLro o h—ZHila OV Z@8fEO v 75 A 285 s, K<RD
DT D T ENROEVEICEA OBEL tis L7 & 25, HEO L — Y —NOEEEZBIE L
TRRCZN D OFEBRDS LV RUVEZ R LT Z &nh, 27 —=a—nr Y A7 APHRIIE
AU X0 iEME L7 aTRerE 24k L7z (Calvo-Merino et al., 2006). % 7=, Cross et al. (2006) |
BDAT y TITRANIRIEER 2 & Y —03, #RERIC Z OIS T DiEHES L2 &

HIT, SYEE)Z 1 O EE) 7 E & BIENER) T E OIS W CREROIMOTEM: 4 i L7z
(Cross et al., 2009).
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ni-.

7k, ARFEBITBLE UIBEEEE 2O E EETT 20 TIERL, BIEE{FBLERT OE K
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1/120 BPBIEEEIE 19.2%, AFEBRIZIBW TR BAAHZEDD R 4/120 BEBESHIE TS 2
15.3%ThD. £IZT, b LB LICBEENEZ 2O EFTT 556, W) SnioEsohr

FRZEDMBIE: U T IEBIH] D Z OG0 7558 % SOk U 7o R R ODEB OIX H > & SFKTA L

11



Tt IR DOHIBINEE TIZZRV N B 2 T FEBR, AWEDFRSINE O F RIS 5

3 DXL O XL 29+11.4% Tho7-. LLEOHHEIC LY, EEE/EEIEFOBEIR A

SR L7 R ER 2 AT D L O ReT. E ORI 5 IR A2 5 2 o T To,

TERIZIEDNARZEDNTHE T 2 DMARZEDNED T 200 WV ) EIMFELTZ b DD, EFRBINE

DAARZENT BRI 2 L 9 ARk O 2 fEd L7z,

E72, ABHIFEIZISWTIIABIE OMRAEE OB D 2 A X > 7%, fAEEOREINZR)

BRMED 10% %z 7258 Uiz, 2o X T2 Licky, M4 TRLEEL DI

JEAIHEEE DIEIMBASAIHZ BV TC, W@EREKITEORE 273708, 2R CITAORE 2773

SanAE LS. 2L, BEERIRTIE T+ UV — FAA 7R THLD, ZILREKTII Ny 7 2

AR THDLILEEWT D, LEEioT, L LTUITH YV —RAS TNy 7 AL

YRS H T TR L L, AWFZETIIA L &\ S TEONARZEZ thid 2 D Tldz <,

RO S EANY, SFE D BE OB(LADOAAELIHT 5 Z L 21772, 7ok, AR

A EDWENIBRIRD 7 A X 7 %, [FIHE OHINRI B RIED 10% 28 A 2R, 72

FAHEPIEDEZ R LIZRER) & L7EGAITlE, 2RERKICB T 2 ADMHZITE HITREL

720, ABFFEORER EFJE L7V,

EIAHT, BEIBIEITEWT, EEFOMMIZ 2R 2 i3 2 BRI SEZBRSINE 2R AT aE7e

BT 01E, SMTENZHuESCEFAE O X 5 0@ T A —FDHhTHSH. Ll

BRD, HERIZE DX OILDER F/RT A—ZIEREZE UL LTH, TOERZACO

)L L TREHDRD DI T3, SE D, KREBGER E U OR SIAEZEOBREICITS)

R bV T ORI L 725 . A RIOFRBNNE OARD B CORERIWED, EEREREMAT

AR SIIZ & D NIALEEE D BE AL BRI~ DINER FT8) & W O Wiiis, 7ebb, FBIEiOME

12



FIRE OWENNBAAR O FBIEI O A EE OHINAPHAGT D & O CMAHBIRFAET . £

UK LT, AR I T, BFERBINE DN E DA D H COEB O BhFitE 2 5 L,

T-BEHH O A 3 DG INBRAR D FRA I BEER O R A EE OBIINABALGS D &\ 5 (LAEBIER &

LT, ZORRND, FERBIE IIANZE THOTZREKEWEDOAE T & 2 B & T+

DRI IR OAAREDENZ R L, HCOEBHEN W\ TE DORR DAAHBIR AT

D MVT RS — R LT 2 EDRIE S LT

Y2
5. /\Dﬁﬁﬁ

ARZERIL, K - IHH (2010) THE SHZHIN L~V O@OEEDR LIOEBNRR DR D

NV BRI L7z, ZORER, Bl LY OO FERBINE L, TERANTHIZRZETH 5 5

HEENE & BIEEMEOBIE D, WENMERIC 01T 2 I B & TR O B AR O ALARZEDE

ZRHL, HOEBNIZIBWTEOMMBELREL, REKRWEL LTRET L Z a0k, 2

DFERDG, FERRCENE Z2H 195 & 5 EB I OBLE > B EE OfH 123 T T 733

iR S vz,

13



SCHR

Breslin, G., Hodges, N. J., Williams, A. M., Curran, W., and Kremer, J. (2005). Modelling
relative motion to facilitate intra-limb coordination. Hum. Movement Sci., 24: 446-63.

Breslin, G., Hodges, N. J., Williams, A. M., Kremer, J., and Curran, W. (2006). A comparison
of intra- and inter-limb relative motion information in modelling a novel motor skill.
Hum. Movement Sci., 25: 753-66.

Buccino, G., Vogt, S., Ritzl, A., Fink, G. R., Zilles, K., Freund, H. J., and Rizzolatti, G. (2004).
Neural circuits underlying imitation learning of hand actions: An event-related fMRI
study. Neuron, 42: 323-334.

Calvo-Merino, B., Glaser, D. E., Grezes, J., Passingham, R. E., and Haggard, P. (2005).
Action observation and acquired motor skills: An fMRI study with expert dancers.
Cereb. Cortex, 15: 1243-1249.

Calvo-Merino, B., Grezes, J., Glaser, D. E., Passingham, R. E., and Haggard, P. (2006).
Seeing or doing? Influence of visual and motor familiarity in action observation. Curr.
Biol., 16: 1905-1910.

Cross, E. S., Hamilton, A. F. D., and Grafton, S. T. (2006). Building a motor simulation de novo:
Observation of dance by dancers. Neuroimage, 31: 1257-1267.

Cross, E. S., Kraemer, D. J. M., Hamilton, A. F. D., Kelley, W. M., and Grafton, S. T. (2009).
Sensitivity of the action observation network to physical and observational learning.
Cereb. Cortex., 19: 315-326.

Grafton, S. T., Arbib, M. A., Fadiga, L., and Rizzolatti, G. (1996). Localization of grasp

14



representations in humans by positron emission tomography: 2. Observation compared
with imagination. Exp. Brain Res., 112: 103-111.

Hirashima, M., Kudo, K., and Ohtsuki, T. (2003). Utilization and compensation of
interaction torques during ball-throwing movements. J. Neurophysiol., 89:
1784-1796.

Horn, R. R., Scott, M. A., Williams, A. M., and Hodges, N. J. (2005). Visual search and
coordination changes in response to video and point-light demonstrations without KR. J.
Mot. Behav., 37: 265-274.

Iacoboni, M., Woods, R. P, Brass, M., Bekkering, H., Mazziotta, J. C., and Rizzolatti, G. (1999).
Cortical mechanisms of human imitation. Science, 286: 2526-2528.

FRRE: - 5 FFEIE (1973) AU U 7 OF 3 A no— (KEDFE, 231 654-659.

Newell, K. M., and Corcos, D. M. (1993). Variability and Motor Control. Human Kinetics:
Champaign.

REE= « [HHFEE (2010). EBELAM L~ & EBVBIZLRE ) ORI, AR — > DEEIFE, 37(2):

65-74.

Rizzolatti, G., Fadiga, L., Gallese V., and Fogassi, L. (1996). Premotor cortex and the recognition
of motor actions. Cogn. Brain Res., 3: 131-141.

Rizzolatti, G., Fadiga, L., Matelli, M., Bettinardi, V., Paulesu, E., Perani, D., and Fazio, F. (1996).
Localization of grasp representations in humans by PET: 1. Observation versus
execution. Exp. Brain Res., 111: 246-252.

Vorro, J. R. (1973) Stroboscopic study of motion changes that accompany modifications and

15



improvements in a throwing performance. Res. Q., 44: 216-26.

16



HEHER)

Sssssss\\ /S

L L L DT

SsssseoonN\ |/

i L~ K i

oSS

M1 B~ DR 2 FEOEBBIEEROMERISICT DAT 4 v 77 Fr—. LBt
DSEEEENE, BB L~V D@ OEEDN BN & B0 2 LT U7 3/120 BOEAEENE, T
B DN LIV OARWEEDS BN & 70 5 &I L7z 11/120 BOIEIEENE 2 /R 7. HEBF &
BIEFEOWENEILE H12 44 2+ () 1.44 B) THRRE D0, ZHUISEEREOR—1L I ) —

ABEICHT-H 14 a~ B ETEHIW- DO THA.

17



a v ~ — (]
K ) — B FEHEG)(E
- — - B 4/120 FhAEAEE
Y = S NENEEEEED
e E
T
=)
B g
= . ‘ ‘ :
> 0 20 40 6 80 100
rate (%)
b @ @
- -

B2 BIZME. a WEKEWEOEEERIEA L. EITSBEESAEOEREZTRL, o 2VE O
FE, BN OMEAIE, v NFEOHAETHD. AIIMENLTIEAT 4 v 7 B F v —D%
B DRERFIE L Z R L, K o, FERPEIEENMEICIIT D B, RGN 4 2~ DEIE
BEZINZ T2 B, FRGRDS y 27”7, b GO, O3 BHOA T FFT L, @HUEH)

78, @1 WM OMEIEOREE, OEIEEETH 5.

18



5 R ZALHEER

P&

X3 EERTFIH. FERSINEE, PR LB 2 2Bl Lo, RIS, @ ORERENE

e —

/

// o \\\\
6 \ o=
{ e VTN
AN / )
~ - /
D g

TLUEHRIRT D (@EHEIR). £ LT, EMRE M LI RERE TEFT 5 CUF, 2R,
ZO25ME1IODE Y PE L, 3ty FOKRRMTEIT o7 BEKEMEICRT 2B (6) &

SR (0,) MR R 71 % 1E & 5.

19



”0 ST EER ZALRER
IH L ~

15| ——wrist S
- - - elbow !

- 4

angular velocity (rad/sec)

0 20 40 60 80 100 0 20 40 60 80 100
rate(%)

B 4 JEHRER & ZBAERERIC IS B I BT & FRARI O MR MK ORERYIT — 2 O i), 52
PRFIS PRI DAL, BRI FRESOAEEL TH Y, IEHMPMMRZRT. FERROSEMRA T
BEER 0> A kB OIINBALARY, MAROSAERRAH T BRI O M B OBEIMBRAARE 27~ L, BIHfH oOfh
JEAG IR DALARZENT,  FFBEER O i £ s O BENNBHARKR 520> B I BIER D fif Ji& £ W E D HE NG 46

A2 U7-bDTH 5.

20



R 1 FERSINEOIEEEE L Fin 2 LI LTOBIEEEORER K L, RIBRBNNE O &

BR & AR 31T 2 B & FFBIE o> b A O BENNBH AR DALAH 7 (%)

& HES FEIEFY L (sec) SHETRER (%) BALHEER (% ) PR Ml R
1 4/120 121 +23 -251+2.3 FHx
2 2/120 204+21 26.7+7.9 rkx
3 1/120 146 + 6.5 -20.5+6.3 o
4 3/120 26.3+ 2.6 4.7+24 *kx
5 3/120 152+ 1.7 1.2+38 Hxk
6 4/120 125+19 22.7+2.9 el
7 3/120 16.9+ 35 120+ 7.7 ok
8 3/120 23.8+27 59+3.7 i
9 2/120 16.1 £ 3.7 3.5+39 *

10 2/120 23.6+2.3 7.9+ 16 Hoxk

* 1 p<0.05, ** : p<0.01, *** : p<0.001
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