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Zhou, & Chen, 2011)%5 f{HIF 57t #1 3 BH X 3 $ I i
ARSI 7 A0 5 3 A P A o T R o X — WAt
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induced blindness, MIB)EL 4 (155 % BE, 454~ 1A
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A58 45 B — i st B h B —— B BE
SRR b &5 I SRAR T M BT R %
S5 T ST R B ) S S 6 R BT S e K

TSR H AT S R S s o R R B T
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4 03 4 D S5 2 S5 R 4 B O R 3k b 3 4 b
P SO 2 S, T T S SR AT R ) 2
21 I 1la
211 FE
2112 #Hik

18 # AR B 2E Ll AR A RHE FF o AR [ I8
SR S S g, Hd B 7 4, &0 11 4, Fik
18~25 % (F-H4EW 21.94+1.55 %), [H—4 Wik h
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S, BORMOR KR 5 min), HABE PR B E] d
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X} I W K B35 15 FH SigmaPlot 12.0 F1 SPSS
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T 7 S ) 35 £ 300 BT ] R T s o R S B T 7 L
FRYARR, BB WA AN SR T R LA
I — %% Sigmoid £k (f = 1/(1+exp (-(x-x0)/b))), 3K
1953 24 9l 7R B FP A5 40 T 1% 32 0 AH 45 25 (point of
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50%I1 55 BT X R S EE ), DL 2, [, ST E T
e, SIS (Tse et al., 2004)¥KF 3= W AH S5 25
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T b 5T S 0 SR s o R SR T S LR D o AR v RS 500 ms, BT SR BRI 7 A HRACET IR

(350~650 ms) I AF & —A~, Hil 4 (E] (8] f% 300 ms,



12 3 MR A PR O R BE BT S 0 R 4 5 1327

1.0 - ; .
i
1
1
|
0.8 - H
1
I
1
0.6 -

0.4

FTA I AR
i
|
i
|
i
|
i
|
i
|
_I_
i
|
i
|
i
i
i
i
i
i
|
i

0.2

0.0

405 PSEsop 550 600 650
BT (ms)

350 400

B2 —#BAR(LXF) 5 BIFE—Fh AR R 10 74N ORI B |
ST 5 R 5 U 5 SR 40 L 2
HUAR Sigmoid Hi14k . [l ik i 2 S Wl H Mok 5+
S 5 B 6] 4 T 5 B 6 L 50%, 1%
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t RIS A, YR SRR XL IE D T BB S
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3.90, p = 0.001, KUIFEXFAM BB T BEM
B S RIBRONL . R, 20bR RIS B AL Ty
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FR T AR MM T 22 5 2 0 1 e R) R ik 3R 5K
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= AL IE J7 B B B[R] ik R %R0(1.0362) % A I
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FRE 4 F M TN e S, TR A — TRk
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31 A&
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K H CoreDRAW12 £l [ {4 (RGB: 255, 255,
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AL IL WA, R RS —Fh bR
SR, AFAL 5 DUFR B S i o A IO 45 Y
(41 20 2), AP RS In—4 505 R
FERNARAE Y 74 LR ACHT FEAR 2 B 129Kk, [N b g 21 5
B A 4x7x12 (336) MMk, BB 5 il 84 MMk
JERE—IR, BUEASIEIN T LIRS 3 K, KE
A0 Bt ) ] SR I SR 2 40 min, H
b [ 5255 1,
32 HREHH

[ S0 1, AR O B 2 pR E5R A5 1 1l 7 A5 i
AN PSE, TSRS BT A A TE R AN AR Y
-S4 1] 2 ik ZR A (A 5)

XoF st ) B K R BT G b . B, SRR
t IR LB, SCY BRSO T BB S e
FFLIBEI AT, BHERZAK R A E KT 1, 1(19) = 2.88,
p=0.01, Hk, WHZRIRA Y E S &7 257
BrR IR, brdE AR Y 200N 3, F(1,38) =
0.99, p>0.05; #r5 FIIHZA pY 3500 2, F(3,114)
=5.90, p = 0.001; sZHAEM W, F(3,114) = 5.01,
p<0.01. #k— 5 i ff BB /AT A B, M b o 1 9
SRy W SRS, S S R R IS R Y TR BN AN
F(3,114) = 2.18, p>0.05; 445 #EHI# K 1IE 5 AT,
B0 S5 R S B T B AN B 3, F(3,114) = 8.74,
pmmlﬁﬁﬁﬁﬁﬁﬁﬁTmﬁ@h%%ﬁ
(1.065) & 3 K T BR IG5 25 5% 4% 4 (0.9984, p<
0.001). {54 It 2= 5 454 (1.0183, p<0.01)F1f 52
PR 5t 2% 55 4514 (1.0282, p<0.01) T B Il 1] g k- 2 %K,
LB R] R ik 22 55 b 2 o 3 1) T R 2 S o i AR
PER)HE i ok, R —Fh W g, F(1,19)
=20.48, p<0.001. 3% L5 I AR v i) 355 587 S i) 3 )
) JUART P4 Jo 2 S o 3 2 Mo % 307 S of) 35 7 B B 0
FH A TUART P 5T, 40 I 057 S5 0 5 o 8 28

UMK, BIVEESR F M 22 5 A T o {5 )
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SR F B REAE I B
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T S R AL 1 9 e o e R T O, A L AR
JUARpPE S5, $h4 MR O — MR e E PR, X
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The Effect of Topological Properties on Duration Perception of Oddball Stimuli
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Abstract

Previous studies have revealed that the visual system is highly sensitive to topological differences.
Topological properties, which are first represented and processed, influence ongoing visual information
processing. In addition, as a fundamental human ability, perception of duration can be affected by non-temporal
information, including the magnitude, motion, and spatial frequency. Topological properties are another type of
important non-temporal information, but little is known whether these can also affect duration perception.
Recently, researchers have found that when an unexpected “oddball” stimulus is embedded in a train of repeated
standard stimuli, its duration typically seems to be longer. This phenomenon is termed the oddball effect, and
illustrates how duration perception can be affected by stimulus novelty. According to the topological approach to
perceptual organization, the core intuitive notion of an object may be characterized precisely as topological
invariance, and changes in topological properties will be regarded as the emergence of new objects by the vision
system. Therefore, the impact of topological properties on duration perception of oddball stimuli was
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investigated in this research.

In Experiment 1a 18 participants (7 men, 11 women) were asked to judge whether oddball stimuli (i.e.,
disks with one or two holes) were longer or shorter in duration than the standard stimuli (i.e., squares with one
or two holes). In Experiment 1b, 14 participants (7 men, 7women) rated whether oddballs (i.e., disks with two
holes, squares with one hole or squares with three holes)were longer or shorter in duration than standard stimuli
(i.e., squares with two holes). Experiment 2 included 40 participants (15men, 25 women) and was designed to
compare effects on duration perception of oddball stimuli between topological properties and other geometric
properties. Participants were required to judge whether the oddballs (i.e., parallelograms, trapezoids, circles or
rings) were longer or shorter in duration than standard stimuli (i.e., either squares or beeps of 1000 Hz).

Results of Experiment 1 indicated that when there were topological differences between standard stimuli
and the oddballs, the magnitude of the oddball effect was significantly larger than that of non-topological
differences. Findings from Experiment 2 showed the magnitude of the oddball effect increased monotonically
with increasing levels of stability of structural differences between standard stimuli and the oddballs. Compared
with other geometrical properties, changes of topological properties induced the largest magnitude of oddball
effect.

These results suggest that topological properties are one type of important non-temporal information that
affect duration perception of oddball stimuli. Furthermore, the current study supports the topological definition
of perceptual objects.

Key words topological properties; oddball stimuli; duration perception; perceptual object



