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1976; Lee et al., 1983) it B ANATE T iz Sh AT 55
HR I AL . Tau BREIA Rz sh I 3EFE A (A0 )
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PRIE M, AR A0 ) AP R A5 S R BRI AK
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ULy BEFNGHE 34 B B4z sh i [ A9 AL (R 80 285 40 ) 40 531)
0.5, 1.0 1 1.5,
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B 25 R AR FH R S5 1 o RS, B MRIT IR
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PU S AT AR EE S350 A 40, 8O 120001, MRS SR Y
KPR 2 Ry 8RR A, ) IRk 15 (o /N B ()2 Bl ekt
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0.8, 1.1, 1.2 F1 1.45 s Fyn 5 (/N B a3l 7e H
FROLHE, 1.55, 1.8, 1.9 F1 2.2 s Fn ik (/N )7 Bt 5
WELTE HARE, SEBR R0 I8 ] A EE S 2 38 i R Y
P50 Hh—0.7, 0.4, —0.3, —0.05, 0.05, 0.3, 0.4 Fll
0.7 s, —FhIFAIZEF rh AL & DL E 8 FhadPy it ],
PR A S 56 S 6 24 FpAb 3, AP E S 20 1K,
PRI T 3 S8 40 45 480 ANk, 72 IE R SLIR TF 4R
ZHf, $OkeHE TSR], BRI SR —k, dt 24
AR SERREEES 1 T EE 80 414l

214 HIESWH

THE A B AE AN (] B () 45 /) 25 1 1 g <0t
(R J5 S0 E 43 Fe, A R 185 10932 58 8] H k42
A0 A0 SR 26 (Linares & Lopez-Moliner, 2016),
HET TR A9 AR 25 (point of subjective
equality, PSE)Flfx/]NA] 5§ 2% (just noticeable difference,
JND). PSE J&f84 & M y 5l 50%I %0 1) x
HHEOBME, 4 PSE 2T 0 A B i R 1 5 B (E
AHIE], 50 YRR O I B i 22 80K . 24 PSE
SR AEARLIN 7w UM 1) T P P, Az Sl R
AR RIS >4 PSE A B (B 28 7 Bl 1) T 42k 3R
P, iz g B0k e ] 4K 00, PSE i H fE
VBB SO i ) v, TS BB AR B AE F iz
AT 55 bR B MERR AR B2, PRI 9k PSE fH Y
76 %1 {H (absolute PSE, aPSE)XAT R # i S Ak 11 0Y
HERRRE R, AR MR PR A TR, I X
TGRS, PRI RET R 2548 25040 T Wl AT
55 G AR o IND SR UG TR Y 75%F0 25% %)
N7 x Al 22 S —2F, WA RR 2 U 33 2% (semi-
interquartile difference). JND S T 8% i X A [R] B
(i) 235 460 P BBURRAR B2, A B/ N A B IR 46 1
F14) S 0] 235 ) RO P B 1 o TE X AR SRS i E A T R R =
KA 7 2253 g, i ] Mauchly BRIEAS 56
Ao A B A R OB AR, 243 SR R
H Greenhouse-Geisser #1745 1F .
22 EHHER

BOAAESLES 1 ) PSE W 2A iR, XF ik
(1) PSE {E 7547 B0 A 2% #5407 22 70 M B, #ik
TEARRI IS5 2544 R ) PSE (22 57 3, F(2, 44) =
27.64,p <0.001,m; = 0.557, FJEHK BoR, Bl
T=0.50 PSEfHEEKT T=1.0 (p <0.000)F
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LA ZRAE T 04 SN fH e 1 22 S 2

XTRTE A [F] I [R) 2548 2578 T 1Y aPSE {H# 1T
FALDA R I 7 22 534, ARGEHAEAN R (] 45 44
M TGRS, S5 BRI TEAS [F] B ] 25 44
KN MGEUEAE R EEZF(E 3A), F(2, 44) =
6.38, p = 0.010, 3 = 0.225. F/FHK B, Bl
T=1.00f# aPSE B E/NFT=0.5(p=0.002)FT=
1.5 (p = 0.001), X% BABERAE RS [0 25 F #H R 2544
PIAE 55 SRl e 2 5 T ) 5 A AN TRl B i 8k ik
ET =05FMT = 150 aPSEZRAHE, p =
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XA AEAS [F] BRI G544 258 R () IND #E 4720
I 22500 BB, B AE R [R I Rl 2540 2500 T 1Y
JND %5 5 # (& 3B), F(2, 44) = 5.33, p = 0.015,
np = 0.195, K W RHIKAE T = 1.0 B IND
HE/NFT=05@=0007)FT=15{=0.017),
2 WO HSF 1) 45 44 A [] S5 7 S AURR, T B S8 24 AE
i [) 285 #4425 R AT 55 19 A8 4k SR IND 76 T =
05 M T=15%FTFTHERAEE, p=0363, £
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WEER,

23 itig
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XWX aPSE ZrHr & B, 5T R S5 H6 AN [F] A
LE, BRI 25 Re AR ) B A I 25 4 o A IR ZE T 52 2 4T
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etal.,, 2024), JND B9 A, 7E0T R 45 H 40 [F] 5%
AR B IND (B /N T A e 25 4 S ) 4 1,
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PR AR S G v, > I [0] 235 4 A ] B 9 mT R 17
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iz Zh A 2 BO52  #% 117, Barnes (2008)7E L5 15
BRIs SIS R B, AR RE SR R A 0T 12 B
FEAGAEAE TARICIZ R Gerh, 418 S il i P4 ),
AR RE S ARG TAEIC1Z R G0 b i ol B R AR 4k 2258
R WA B A PP e = B, AR BR IS AR
WA AEAE TARICIZ R G b i 3 2 R AR 5| 5 3
M, H 2GS 33 H AR E (Makin & PoliakofT,
2011), Chang Fil Jazayeri (2018)7E #4758 AYHFFE
SRR 82 Beawo 1 s g o e et 1 BN R % NN
{HEEREFI I R 45405 2., L REAE & 3E iz 3l il
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Abstract

The capacity to precisely estimate the arrival time of a moving object at a designated point plays a crucial
role in numerous daily activities, including catching a thrown ball or avoiding obstacles during driving. This
process, referred to as a prediction motion (PM) task, requires estimating the moment at which a moving
stimulus reaches a specific target. The present research explores the influence of time structure on performance
within the interruption paradigm of PM tasks, focusing on the effect of timing patterns on the accuracy of
motion prediction.

Experiment 1 employed a continuous test to explore the influence of time structure on performance in PM
tasks. 25 university students participated in a task where a blue square moved from an initial location toward a
target, became temporarily hidden at an interception point, and then reappeared at the designated target.
Participants were instructed to determine whether the square arrived earlier or later than expected. Findings
indicated that task accuracy significantly improved under a uniform time structure (T = 1.0) compared to
variable structures (T # 1.0). These results imply that a stable time structure provides a reliable reference,
enhancing the precision of motion prediction.

Experiment 2 was designed to separate the effect of visual speed on PM task performance by incorporating
a flicker condition, wherein the moving stimulus became occluded before reaching the interception point. This
setup eliminated access to visual speed cues, allowing for an examination of the predictive role of time structure
alone. Results were consistent with those of Experiment 1, demonstrating that a stable time structure enhanced
task accuracy even when visual speed data was unavailable. These outcomes indicate the significant influence of
time structure on PM task performance, regardless of the availability of visual speed information.

Experiment 3 extended the investigation into the stability of the time structure effect by implementing
random interference conditions. In this setup, the moving stimulus flickered unpredictably between the starting
point and the interception point, thereby interrupting the formation of a stable time structure. Despite these
disruptions, findings revealed that performance remained superior under a consistent time structure (T = 1.0),
demonstrating the stability of this effect. These results indicate that, even in the presence of distractions or
irregularities, the regularity of time structure continues to play a critical role in enhancing predictive accuracy.

In summary, the three experiments presented in this study consistently revealed that maintaining a uniform
time structure enhances performance in prediction motion tasks. This improvement is robust across varying
experimental conditions, demonstrating a notable level of stability. The results provide empirical evidence for
the influence of cognitive processes in such tasks, indicating that individuals may rely on temporal rhythm to
form expectations and improve accuracy. Further neuroimaging investigations may help uncover the neural
processes involved, exploring how the brain incorporates temporal cues to anticipate motion and regulate
behavior.

Keywords prediction motion task, thythm, time structure, interruption paradigm



