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‘Sigma-movement’ is an illusory motion caused by pursuit eye movements. Three experiments examined the
perceived velocity of sigma-movement by using the method of magnitude estimation. Stimuli were
checkerboard patterns presented stroboscopically. In Experiment 1, we examined the effect of direction of
pursuit eye movement on the perceived velocity, and found that vertical movement was perceived faster
than horizontal one (anisotropy of velocity perception). In Experiment 2, we examined the effect of
luminance and color (equiluminance), and found that the perceived velocity for the color stimulus was
almost equal to that for the luminance stimulus. In Experiment 3, we examined the effect of stimulus size,
and found that the perceived velocity increased as the size decreased. The results of Experiments 2 and 3
also confirmed the anisotropy found in Experiment 1. We discussed that the anisotropy of velocity
perception of the sigma-movement is caused in the eye-head system of velocity perception.
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KESEUEDZNZTNITONT 2 BHRFEHSS
Hr (%= 2 — MRIBOEREE 3X 71 4) %17 -
7o, REZ10° M0 TS,
FICEEE O 2R [F(2, 12) =81.062, p<
0001] FHEET, AmoEHME [F (3, 18)
=2.648, p<.10] T A EMHNAL SN, KA
EMRAEETREL -7z, RTOREEMICE

IN— 42— |

HIREE20° KOS, KR2 OMESMET—4
(N=6) ITHWBRE1H/DT — 5 Z A T3 7 4 O %A
BEE NG, ok E S50 & gLk,
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WTKFES A (L-R, R-L) &b &IEEJ5IA
(DOWN, UP) MKEZWHEANICH -7z, K& X
20° & HITB WL TIE, /=Y 2 — MBGEE O
R [F (2, 12)=36.697, p<.0001] & A D
ERE [F (3, 18) =5203, p<.01] FHET,
ZHAERRIAETREN -7, ZELB O,
ETOREFZMITBCTRELME D bRES
B O THREENTEIIRE NI &b

s 251
= 010
£ 20 - @20 T
= W30
m 15
Q
ERIU:
=
5 10 15
Pursuit stimulus Velocity

(deg/sec)

K9 FBR3ICBNT/S—y o — MEEEE DB &
LT7ay h&Niy 7 <#EB) O EE D
B (10, 20, 30° &M @ &% N=7). EEHIZ

Mote, REIZCHEHITEBNTIHE, V-
Voo — MIBEEZE O AR [F (2, 12)=88.247,
p<.0001] EHMOERHE [F (3, 18) =11.535,
p<.0005] WHET, XEEFHEZAETIEY
Mot ZHEILEOE, 2TOHEERMICE
WTRPF & O & RE TN 38 WO THITE L
MAEZICRKEOL I Ebh o, KEE 34k
WIFhd, FAMNTHELAZSASNED -
7. B10a, b, cl, KR&x=3%&Mhlicenz
NOWRAE 7 B O AE /XN — 2 2 — MR
BFEORBRBELTToy FLILEDTH 3.
MEH TR B LUK 9 6, FEBR3IZk
WTHFER 1, 2 THRONIEEMTE DR
MR EN, E5i1ckt, FEANSIEE
MEEENEL LD Enbh o7z, ZOE
WEE BRI AV E < 78 B & ST KFHE & h
52 EERUIRBITHIZE W & —F L, /S—
¥ oo — MEB)O R 20° ICEE S TH
72DT, HBOoNFHEEREDEZ, JlHOKE
TOHENTL>THEANENIEZEZ NS,
ZDZ &G, FEEEBOYE &R, RO
K& EWY 7 < EB) OSBRI KBS 52 1
ZEERLTNAS,

Tt R 2 % TR T,
§ 257 E I\J}ori.zor;tal 257 E sori.zorlltal 257 O Horizontal
é 20 | ertical 20 i ertica 20 i B Vertical
215 15 15 |
Q
'E 10 10 10 +
& 5 5 5t
p=
5 10 15 5 10 15 5 10 15
Pursuit stimulus Velocity (deg/sec)
10° 20° 30°
(a) (b) (c)

10 EBR3ITBOTRIIEMINCT A=y 2 — MEFEEOMME LT T oy banik v 7 <EH o E
JEDFIfE. AR IR R S AR T, ) 10° RRICE T 2 HIREEEE (N=7). (b) 20° &MIB TS
AR (N=7). (c) 30° &MHICH 1 2 FIEEEM (V=").
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5. MEEE

51 NX—Y 21— MEFBOEEMREICESITEE

Hik

Kt T2 HiMER, ¥ 7 <#EHIENT
HRIE D HAT AR T 2 &S PRI MGE
TEIETH-7. ZOFHNE, EREEDT S
flli AN — 2 — MEB U7 & & OB ERmBEIC
HGENEE SN E VI FERICESH TN 3,
UL, S— Y 2 — NEBRTEOE T
HizoT, 2ol vrEETHAIRSh
BRI RGNS N B33 TH S, K
BoOEE, PHEBD, Y7/ <H#HIIZENTD
JATWRSE V1Y TR S 7o FEEEE) & Bk o B
FEDFER SN, ZoFEFIE, S—va—k
TEEIZ S GEBANEICIE & B s RPHIC I 0
T, REH N E RS O ATERE I GRE
ORI MAEU B &S T &EN—fRITIC
FRTEXSZ L2E KT 3.

=¥ 0 — MBI O TS O By &
ITHEENDZIDEA I . AFEBREENS Z0
MEOHBEMNMEELHG L LETERLMN
= o — MEBFOFEENAIRED A 1 = X L&
BET DB EITE 5T, BMEORK ARG
BIEMTE S,
bhbhoMaRy, ZhF THREHMEDOU
HBELUTERTH - 71— MWERIC K B3
FEMBEIC B TR ENEE S Wi &0 |G
BN THS, BAPBIR—RY 1k B8
HHEICRESNTHEL2BETHLEF2 5.
B2, KiS (2003)19 13, HKEGHEE)T 2
(2.5~25°/s) il D KL ¥ & [ HHS A & /X —
Va— MEMTHIR L., ZOfER, BNt
TREHFHIBIEINT, =Y 2— MET
OB BSENBE S Wi, BIFHEDIR—EHRIC
L BHEHMBIIBRESND LS T &1, B—
PR THEANIN 2 HERFFITHMIC K 5250

e LB AR TE LW, B TR
HEh T OKREHR & D & ME Sy [ OEH I 5
BRAIAR W), & 7o s T IMEH I 22 R 7 At
Jitk DAFAE AR LT B WG 25d 5 1Y,

HLUTWBE I EERET S,

W= 2 — MEEIMPIEFICEMRTH 2 (DF
D= o — MEBH, EER O MIRG A
DEICEEINTHE) ERET S &, /-
Va— MEBIICBOTHESN SN S EE)
FOMERF I 2 DORIREAH 3. 1213,
HOMWEEE SO a3 — (efference copy)
THos202 5 1 DRBRH L S KIS
T4 =Ky 7 E8hBHOZERERGES
(proprioceptive sensory signal) T 52V, Hij#H
(&, IR —HRIT & 2 B A S 9 B O ARG
(outflow theory) MRET 3 HEFHTH O,
BHFZWAME (inflow theory) DMKFET %
ERTTH B2, KLk S (2003) 11
MEELICHREEOR T, honEb
SHDRES, 50T OES KR &
WESTHEND B 2 EERE LTS,

D 52 VIFIRAFO EL Sh, HB0E
WHMWEBITIEL WL EIDIThb 5T, K
RO — 2 — MR ERE SO Zh &
OMITIY, Esh2BRUNELT->TEY, £
D EWHBERTOEELES, REMEO R
PED 1 DOFHRIZE > THWB I &SRS N B,
JKSET5 18] O IR BR B T 3 N & SME Y, —
75, IE T O IREREB) T3 EIE & PO
HbNTNBE S Zh S DIRM DI « ik
ZEET 2Lk E—fFE, s LEINS
OIRFG» SHHEPRIZESNDE T 4 — KNy T
BHIZBWT, ThEhoEfo M cHIERES
WZHEDBELUTNWA I EMHENTE 3,

LofEloBEEMELE, FLEELATHE
WS, RER DR AR B E I E A e S, I
BREL AR E N T3, Bl Z1E, Mulligan
(2003)% 13, EB)G A BT 5 KO IR E
BDA vV ZIREIC T AN 5 T & &0
PLTWA, 7, ‘IRERAEE)TR O PR R
i, KFEFRERERD2DDRMN S > T
3 (p.472) T EMNWRERTVAEY, Zhoo

Y 2 ENC B LT, 8= 2 — MBI o s
AE—REENRHOLONTNWE I EERET BMEND
2 4,6,7)'
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MR, KEHFEMEEEFROMT, S—
Va— MEBROREETITEVEH L LE
BRBELTNS

U Ui, 78— o — bl o s B 3
IR — 8% & — RO 2B 5 LT
bENHBIMERESI I,
(200D 1F, HEERTICH T 5 IREREERE S
(R —81FR) MG (B —#R) OB1R
ZIBIEE T NTHMTE L EERLI.
= a2 — ML &= o — MEBADH
TbINBE, B-RITMAG—HEERICX
LRSI E LT B EEZ S
N5, ki, vr<liioREMEIZ <~
Voa— MEBNTRE L TERS S 2 ERIHS M
DT, KETHE SN R, B—Hk
REVH LD GR-FROREL I EZIT T
% ARk IEH 1T E
52 REMBCEIFIIRNHER : BE - LK

&

B2, 3DEREMNS, ¥ 7 < B K

i, D FE - oM THE UL 722 &,
2) HIEMAKELBBIEERL LB EMbho
7o, ThoDERIZIONWTERT 5.

R SR OB T, ARSI S
ERBontEh oI R, v < ED)
EHEBLEB DAL TN E 2 EEARKBLT
W3, JEROHETERWEMICEREOLA,
EIEE O B D13 ) L ER & 0 /&

EVIEERME SN TG 1220 Z ORI,
TEE) DB &t (D) AN U 7
R TUH SN 522 2 LAERL TIN5 &
WEhThad, Lhl, 7$—¥ o — MEB)KC
WMEIN TR 2 ¥ 7 <EHOMERTIZE L
T, Ol &R OB TENG SIS h -
e &S HERIE, e BE OB KITTR
s, R—-UREMG KRR TERDS I EA2R
LT3, ZOTFRNZDNTIE, B4R
ETHRHAPTH 5.

I DK & SHHENIT 212> TR
WY Uiz WS kR, &7 <l & 52 EET)
Lol A R LT B, FEREER O M

Turano and Massof

B4 2 pFgE s 20 0k, E BRI & R 1 R
(B2, FEAERENBHA) & D%
MR & S PHHEEREITHEST 5 EERLTH
520 Bz, EBHEO R RE RS
CABEEMEL LB EVS MR ENF o
T3, REBRTS, fIBEKE (F2yh—
R—RFOKT) OREER—ETH-7DT,
ko R&Es CIMETREORESTE
) MY 3 SR Ak O EENI T 2 K
RIS 2 BROMMI L KE S0 nifd 4
5. ZOIZED, MBEREORDEAST L
EHElE N B,

PEROWIFE T, EBHIK O RPN K E R
B LA SN B EB RN 725 7
ICENEEERRD L E WS WRE T b 3b. A
FERTH, FHSKE B &Y < B

TINHEE « RSB LUz, 202 &5
WHE DD AR Uz alfetiz KE &%

Zohd, LWINIZLTH, IhoflokRE
IIHIREIEIC S 2 5 8, B Wk
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EMIH ST 5 T2,
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BIRAL, EEAEIC BT B TR O KIR Y
(global) 7SAELEREE, AT (local) 78 AL
BREOEEZKMLTHEDOnd LB, EE
HIRIZE T 5 KRE S OB X0 RIS EE
WHEBFETHEL TS EZEZITHE, KERT
Y7 < EEATER OEE (K1) oM
EOoRzIEMTHLRIUTHZ DT, R
WEEERBERFACTHE ENZ S, LhL, iE
IR 2RO EB RIT K& IZMHTITL > TR
755> T, T ORI EB R E O Z 0%
TWHEOREESH Ulc LHfEHITE 5.

At TR oNICHIMERNDO R, v 7=
BN — Y 2 — MEBKTFOBRTH B0
2, ERIB-HRICBY 2 HEMERETH S
WAL, MIREESIIAEIC L >TED X
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