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BTEMRREN— MRS, BRIAh, B2
BT RSB — R B A SUE 3), XA A R
BRSSO B T B R R R
R RGN ERIE B i — R R, T ARG R
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A B EE FZ M TRl i S B [ R B #E 4T

W% H 312005 - 11 - 03
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BHEER R ERRRE XD,

BEET AR A, AT G IAR B E
TR TNE BN X B B A2 F 7= AL B T, X
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FUAICIZATE 552 30, R B A SN IR AR (K
B, R BB i AR BT R E
SERLBIAT R, AN 28038 ok W 42 Bt TR B TR e 51
FI C Ry A AT A

XoF Bt (] CAZ B 8 PR 2T FTAE 3 ) 20 HH42 60 4%
AR A Bt I (X 43 B AR, BIVAEAE — A HR 0 B sl 2
EANRRBEG T, 8T BT SR RE B
TER 22 B0 S P BB X A 45 R R R 9 , B B X
SR RURER X AR B A D, ARt
I (Scalar timing ) £ 2 3&JE T 20 40 70 F£4L Gib-
bon [{r & HIEE B i (Scalar expectancy theory) %) |
1E4& Gibbon g H BUARHE , I 1H] 2 B2 > L
— MR ATE A &, A B AR BB R 3 2
W HERAT A . BB AU, AR
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KHEAR DB RS, 75— T EHE T IR —
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BH—— IR T A (XFRTH i) 4 DMAERAE SR
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PP AR — 1 B SRR O Bl B I SCRT— T
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Z AT TR BT A, R A A Y B R R
ZEUEGEF MR ERZHF. Killeen FlI Weiss
WREI, LR R 1 — R 5 BT 1R AW, 7T LA
DEHEEASIHE S B b B SERT [RE 2 B W22 7, R AT
s /b B s EERGE N B THE S iR R . 43
E R WS RS T AT, IR A T B R R 25 T 4
FIRTEEA AR SRR MERZ T, =HZHEB
KREFRH 07 =AC + Bt + CHF t B—A BB
fE AR, S8 A Frn—Mrg, I HHESE,
XTBHEESHEEGRWERHERR; S5 B £ %8
5RVTHRNARERD; S C 58S AN —
AEREFETRA X, BB Sh W TP i A4S R, X
MARFOR, ARFRHEEL HFAEEB
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F=—FF Poisson 1A, M AT T 2§ AU 16 351 5 Poisson
TR, EEsh s RS LI ZE T e R
o, B A [HREE B (H, AR, Rk
JEAR SR ORI B] Z JA] A C R W B AP &
}—ﬁ]]‘:\[ZE[H,IZ] .

RSB TR 20 t4g 90 SEA AT A A
W EERA L TEM TR W AR B E R B Bt
FEE Z BFLERR 53 B, Gibbon 85 A W45 11 3
W HREHOTIBAVE AN TiHaT i i s g o
REE—TAT S, X MRS RA SRR E 2
BB, B LT P 0 Bk o ¢ S SR S W T B I B
R, AL B AL 5 EE, B
XA B R A A R T . AT
B, R 2 5 B BE 23 5 B — U3 A (R
272ms 1 450ms bR MEME) , X — 45 R IHE
FiRzI# 2 SIS . SIS R iRt
TR RS S RS

Treisman X H[AIF4RH T — 1~ B B A5 R4
I ECR G2 BT 4 B B ) i RS, Al T TR, B ]
BT AL PIER 2 4 % : — I AR 35 g8 — 1
g, A RENEE=IMHENEE. (1) i
=325 (temporal oscillator, fij#R TO) , T EAEFE
SR Fo Bk A 5, AR R4 T — N 5 S Ui
—HWEENSEIE, (2)FEHET, AR RD
i SO BK AT 3. (3) W SE B2 TT ( calibration
unit, f&7Hk CU) , HAER 2B e AWl F,—A75
RGH— R T Bk, B R L6 Bk b Fo 5 — M OERA
£ of %, HEAWEH (5 S BEMLE -1
BB RRERE) (CU) o F, = Fy x of 4K#1 T34
T ARBUE ACE (AN 2 ) i35 ek, x4~
PSRV B2 R B O EHIIRE BT, 3
J2 HH JE 508 B B3 AT AL ( sensory inputs , fH #K
STy U101 BRI RIS T B I R 3 B Bl
TR BT o Treisman J H [ HF LR B,
TERTERASTHIIA], AATTXS — 2 50 24 (0 R 5 5 1 Jek
HA] AR R4 3l (TO) FYSRER , NS A 8 5
B

S, AT TR TR R R SO %
BWED TERKARSRE, 77820 4 30 41K,
Mach 3 —MUE TR TN B HEER, A
AEREN T 16ms F 8000ms 2 [a] 1 B [&] 18] R A 1
Fio 7 375ms Ab A IR [E] 158 4575 B KA B 3Z
B =R 11 53 Bk A5 4% /)MB . Drak 1 Bott #2455, 3%
BRI HE A2 300ms B 800ms Z []T,

Fraisse % A & I A B9 55 10 533053 B 7E 600ms i
500ms 4b#£ 18, Kristofferson (1980) LA H & A # iR,
AT T B BE X 455 TR 1 240 WA S:, PR AR
BEAIHE 20 18] (E] B , ML 100ms F 1480ms, HIHE
ERER I AR RERT S BT BRMIAL . BB IRE 1
3 AN BRI, Kristofferson B, 35/ AR — 140 B
AL ME R MEERE, FOsEEELILE
HIER S IR 8 0 A e Ve ( R MR ) 1Y
YIZRE AN BT B8 & P00 BE A [R] (9 br 2 4o 1 5 B [R) 44 36
NRFESEW, T2 H — 41 18] W7 4 B 18] 7 B A0 ot
R ) 2 1 o

Grondin 5 2B, M55 S5 E AT
A5 5 7 A AN AR SR, X TR {5 5 R U,
FrRUERT BEAE 600ms ] 900ms Z [A]HT, FH 18 43 8 0R £F
fHE , PIFEEB/N T 1200ms AL B350 5380, Getty 1Y
5T B , i RS M B 4 B i BE R 7 28 B (/N
T 2s) ,7F 2s MR — ML, WA &F M
BBEE AR BT RS I, #3043 80 I —
T 2 S g A P A 1T 0058 s A 40 ) SR
FEfE — W IR X 43 4E 45 1, Grondin & BH, Xf F
1. 2s [RET BE R U, A0 1T 805K B 7T L3Rk 20 18] FR 4
T, Beh 2= F BB A HE AT B 2 [ AR S A T
Rl BB AR - IR e A
B NREF —MEE MR, v LIRSS/
FHSE R R R BT 2, PR
B ZER BRI AR, A5 B E HER IS ]
IR 7R 0.2s 2 28 Z 0], FEX/ME BN, /27E
E— 1 A B A R B AR A 8 IR R B e
AU SRR ER AT X T AR A A B BEAT G, %o
T I R B A R B IR TR A . I
KA BRI AT O B B 5T R W, R A BE AR AF R BB
WA R A 10s 2R,

B AR M B RS AR RE R
INTAAIAEE i B AR R R AR 2,
BERCTT I 5T A BB B SR B . JERi
R E RS A5 R R, SC 5 R B @ 5
P 7 N2 WA 4, I BB BE VU B R 2 241 %
FHREE R (/NTF 5s) T T8y, B9 2 )8 Tht 1A
HSEIEER , X F T e 2 U R X FE R B (5s ~
24s) Al it FE by B R AR R IR B S AR R D
Wo AWIFTHEE 6s T 24s AT ER G, [ At %
MR T, a7 2B LATE R, DL
YRR T IR R O i 2R B, SR A BB R R e K
BN BRI B 5T 7 %, 380 3 N SL gk 50 i BR A
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TSR R R AT REE & B L
DR T B S i IR, 32 i e P B A 3 A AR
SUR B E B RMG TTB 22 50 R ER L 35 1A s BRI S U
RS BEAR T A e e n S Al

2 LIl AT RBERE
B AR RSN

H T4 BRI (] 4 % e P O BRI ] ) B e I
A, AP R T RIS P A RS (Fe R iz 3h) M
FRPHFEINER (65 ~248) 1 7 KF, BTEE A RUE
TS5 1 70 A S A 8 BB B A B
RS S I R A 130 75 10 eR bR B A A A R TR A 2
Wi, T OEEIBIR 3 DL R s B s 3h
FRPE A PRI B R R 0 s s I B A AT N B
BERW,EREMATT RS HRER B
MY, I B AEAEE A BEAR TH A
2.1 FHi&
2.1.1 #iX 20 BINARBE IR AT
MRFAEBESM T AR, Z20h, 13 54,
Al AR RN B E B 0 IE %, L e AR B 1 3E
AR
2.1.2 {UFFRH —EHE - LiHHEHYLF Phil-
ip FAPER BN RIBUTF RIBOR B SR I0 %
it EYLA SR
2.1.3 IR ATLERA2 =7 gANBERR
e ERERAMA SNBSS (WAKF:0em/s,
lem/s) M PEATRE (7 7K :65,9s,125,15s,18s,
21s,24s) ,
2.1.4 BF AL NPEBE 4R B BORSE
BB, EBRRIFHERIREZHS TE YRS
T, R A BT 7 SRS AR SR, LAGRILE
LIS R AL MR S, BiRIEAG IR
S B RRIE T S 4 F B AR e BE (3s,
9s, 15s,21s) , HARMIER—BRICH W, L
HESHERB TR F S ERZ FR R EE Y
P, DU H AR BE7E 4 ) i R D BEDL P 2 31, 4
ICFHITEN . % BN ETERD IR
PN AR S 3B ) A T A HER M . SRR M i
B 75% B WE R R ED R BE A SE 56 B B (O A 2
10ms) ,

A ERL B B B LUS , B Ul B #f LU 5L
B A ESHiE” — MRS,
552 1000ms /5 HEHEK. G, ITEILEH
LM E—FTE R (K Sem, 55 Tem) (Fifa 2R

) WF IR L lem/s ERFEH M A28, HH]
By £ Pt B E R 7 Ay R (B AR e EE)
(6s,9s, 12s,15s, 18s, 21s, 24s) 2Bt B EhTE %K.
FRSIER S LIH KRG, R R 2B — 1R E
SR . #om AT B DL ERET, IRFFEE 53
REEE N 65cm, B AA FRMBIE T S #5
ERE SR TTEVITEIFL , S8 T A
I ] 55 RNEC Y S B TR A X ), AR R T4
T BB RE T, BRI R G TR
B 20 R 1 iz 2R A R 19 2 B 18] #0
A HANE, AERELBREATEES,
EE P RENITGE, SRLEPREYE
SR FIAFh B bp ot BEV-ET REALHL 2, RE #)
WAL EEARLE MR, 7 14 FL w41 a8
FUT, BB 8 N, A58, 112 1]
M3

2.2 RS54

2.2.1 KK XEBRGHAERSER TE
HWERNHERW T 208 (ANOVA) , 551 3R],
FRE s SN 3, F(1,19) =5.95,p <0.05;
FREE Y BT BE R R i EROV R B E, F(6,
114) = 4748.96, p <0.01; Rz zh 5 YRR EE 1
AOERALRE,F(6,114) = 0.51, p>0.05; %4k
RAES PR BRI BE 2410 PR AR T R [ T £ &
Feic(inzR 1 fron ) w45, s T 6s 5 21s.9s §
21s J 15s 5 21s INEERIMGIHEZE 2 B35, X T 125
M2ls FHEMAITERIER LR ERNZR, X F
HENBMMETHEERARE

£1 EHYEREEZGETEURBESNRESERNLEE
L pLiinge) 12s 15s 9s 6s 18s 24s 21s

15s 0.06

9s 0.09 0.04

6s 0.11 0.05 0.02

18s 0.23 0.18 0.15 0.13

24s 0.44 0.38 0.35 0.33 0.20

21s 0.62"0.56* 0.53* 0.51" 0.38 0.18

. #p<0.05, * xp<0.01

2.2.2 FHASE R R RS SR
SEES ST RS TR B R B TR S BORN A5 Ry BRI BE
ST A T B B 22 00 1 PR & A 4y B8 3R (n
R2.RK3Fm) . HAFR2 AT, gHAX2 S RIE W
B BEAL THE L X /(R B  B BE A T R —
LT BE KT 12s B, 2 %3 20 50 38 1) BsF R )
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Wik HERRLE . 7E 9s I 128 Z WIAFTE— M HUR, BT
TR /INTEOR T IR AN BE. 230 2 B s A RN ARA

e, 0 R (B A 5t L B9 E A 10. 85,

R2 BHIRRHEHRETRANGETHENERSE

YyBERTBE (s)
R (em/s) 6 9 12 15 18 21 24
fETETEE(s) 0 6.2 9.14 11.71 14.48 17.37 19.75 23.12
1 6.46 9.48 11.84 14.95 17.71 20.56 23.56
BRAMER 0 1.033 1.016 0.993 0.965 0.975 0.915 0.963
1 1.077 1.053 0.987 0.997 0.984 0.979 0.982
*3 HEMYERESEETHIKHGITHIEE.ZNERMFMEI
Yy HEEHE () 6 9 12 15 18 21 24
AETTBTEE (s) 6.33 9.31 11.78 14.72 17.54 20.16 23.34
ZRER(s) 0.33 0.31 -0.22 -0.28 -0.46 -0.84 -0.66
FHIa40 8K 0.055 0.034 0.018 0.019 0.026 0.04 0.028
N Yy . ——
EH+%§3 ﬂUiﬁ%ﬂ,%ﬁlﬁB‘JEﬂtf&Eﬁﬁfﬁiﬁﬁfﬁﬁ 6s 4 SeWe 0 G A BE A e ) 1 T
F 24s WEN AT, 78 12s BI BEAL RIS /Ny 22 N
SR RN

1 1 PRABL AL =5 171 73850, RL R AT S R Ay sz, BT
PR A R P B 0 s 7E 125 & 15s SX BRI BE Y, B
PRATI BE ) 3R 22 T A YR P fH E 5 2 5 BEE W) BE AT
BRI, VA BE R HER sl 7 21s B
Bk BR A B R B 48 ot R 22 (B R R B9 5 1P 2 8,
I RS20/ IN AR P B R A2 A , B I ) D v PR A 2 o
Z 5 BEFE W BT B A 4K S5 0, T B vE R M R
BHERRES

0.06
0.05
z
0.04
.}g 0.03 lllll,,,,,.,
E )
> 0.02 /
0.01
6 9 12 15 18 21 24
YyEtER
B2 FHaEEE

AR BRI B A R AR AT, 510 0 B 00 GA AR A i i
FHREE (A 2 s ), B 2 7T, F5 40 R Ak
£ 6s 2 24s JEHE N B — D BELL K. HHM
B R BLAE 128 I 21s &b, X P45 525 803K
FHA RTINS B A AT 10. 8s BAT AR > —Et

R T B H R R EEAG TE R R R
BIAAEAEIN , L5 2 SOK R AR LR R (G
ORI BB T SC ) AE A — A B AR B T )
WFoE. FERI—EE AR EEH U O s B
FRRHIBERE f A A R N = AR B 2 AR,
TS B 7R A3 TR G THT S B B W
AN
3.1 Fi&

3.1.1 #ik 16 BILARBHERFNHEBEFEIIH
FEEEFTESBIR B SIN T AL 6 24 1ik, 10 £
B, AN ARIERR I IE® , LR FEE
— S PR

3.1.2 UEBEMME FEFELEI1.

3.1.3 W/ ATERAHERIT. T
PR RIS M B R AT BE

3.1.4 BF EFEXRFRTERI1, ARZAE
flEytEEshi S P R4 e, R AESR 4 1
90°,180°, 270°, 360°, ‘& {14 5l #x = 76 7 F 4 B
(B#r)BTHE (9s,21s) 2o, ARLIGILP=4 4 Fo0
WA, BRI AT R R B R HLAL 7 2 0 8
RHATZ— IR, BRI 7E AR 32 YR
3.2 ZR5HW

3.2.1 HEKE HEHEMEEAHARNENDY
1, LB =M 2 R ) 2 SR T s . ¥ aL
BRI AT Z 00T, SRR YR E R R E



5 XEaG & A REEAGIT B hR B AR 729

B EE F(1,2) =7.88,p >0.005; B he ke
PR E RO AR B 2E F(2,60) =100.25,p <
0.01, #— i3 AP SLE A 1F T Brl g H 2w
H e AR IR ZE (AN 4 Pim) 4501, 42 9s A1 21s P Ak
YRR BEARAF T, A Bet 1 BE AN, Bl i i B
it — St B B R AR R AL Do iR Al A i1

F4 BERMTEFEFETHBRAMERETRE (BA:s)

WL FBE ()
YyHETEE (s) 90 180 270 360
9s 6.10 11.82
(-2.9) (2.82)
21s 17.25 22.54
(-3.75) (1.54)
3.2.2 HEASE IHEHEMIBSAFETH

FHAEOF 2 W ETE (A3 fim) . mE3
W, e f e 360° AR B T R/INKI B E 0L,
B A i R B B, ) ) T A M R
TRERE R 1B D 90° I 45 B 4 35 10 20 BB O, eI i
BRA IR AR I AL IERAZ P , B IF) 341 0 S sy , R 7E 90°
BEHE F B 25 1 T BRI I AT A 7 AR T ROR AR
5o E3 PRI —BEHN, BEE R e
PRI, B R IS RS2 PRI R . % IR IRE
JrEIRT, B 9s Fl 21s Hy 4 BERT BE 45 ¢4 T B BEAS I
. RZEE FHEPERH R CINER S Frw) of
R0, iAo g BT BT AR A B ) — B (AL i
5 21s PN EEAR LG, B0 Os INEERY AW B A B i
IHER 1 o

0.4

@
W

ValueZ5 A 55
S

e
=

0.0

90 180 270 360
W

B3 HFMXBAGTRBATRESE

RS BHYENEXGTHEINME.ZHR. FES

HMERSER
WFERTEE(s) HEIAEEGs) ZAIMMR(s) TN HRMK
9 8.96 -0.04 0.0044 0.996
21 9.9 -1.1 0.0524 0.948

4 S2Ee 3 JERFEEAS TR B RO e
BT 1) i Bl B AR

ARLIGFERT— LI R EARE B3I TR E .
S ) 1 (3 A RIS B e B T SE B ) D
B E, B R — 058 i A T T s 2
FRPERIAE R,
4.1 FiE
4.1.1 #HiX 19 LA =YL BE—FLL L
R4 B IEA LIRS INATR,7 B0, 12 4
B, AN MRERR N EE , LR EHEH—
FE IR
4.1.2 {USEMHE HRVEGEESEE
[Flo ASFEZ AN R 7E LA — i 12 st B ik
EENGLpARY
4.1.3 FiFIt AIHEITRABGKARIT
TRBAWHEESR 3 A RIBEE (Oem/s, lem/s,
3em/s, S5em/s) BRI IR (6s,12s,18s, 24s) , Hll %
AR I ( +90°, —90°)
4.1.4 BF: THEFEAFTIR 1. ARZ
A RFIBFE L) — 2 #H B (Ocm/s, lem/s, 3em/s,
Scem/s) i B FI e By I A8 o BT P A S AR AR
F& 90°, BE 5 17 B 7K AT £F ( +90°) s
IHER( -90°) o ASLEGIEF=/: 32 FhAb A S, AR
FPSCIS 2644 T R FASE B RE AL Jr B Bkt 1% —
W, BRAE B0 S SE BT 192 Yt
4.2 HR55H
4.2.1 HMEKE XLEHEEFTEENE =1
HE R 2007, S5 R R0, i R R A 3 =
B F(3,54) = 228.55,p <0. 01 ; F B #iz 25E
FEW F RO 3, F(3,54) =3.48,p <0.05; Yy BT
FEREERN M AR E, F(9,162) =
2.21,p<0.05, FH e 7 ml B & A B
#,F(1,18) = 0.05, p>0.05; W 5hE% M M
R EAER[F(3,54) = 1.11,p>0.05] EFES
TR AEN X BAERF(3,54) = 0.46,p >
0.05] | AR o & (B R S e O 1) I = I 22 HAE
[F(9,162) = 1.56,p >0.05 | & R B2,

38 4o A B 3 R = ) B 3 B B SR EAE R
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BN IR, BERRTE 6s[F(3, 162) =
0.46, p>0.05] M1 12s[ F(3, 162) = 1.46, p >
0.05]BfBEARMF T 2R AL E; BY BTy 18s
I, B ROV AR H B F(3,162) = 5.41,p <
0. 01 ; 11 24 BERATEE 2 24 B, 3 B B4 o7 Al L B
FF(3,162) = 14.95, p<0.01, X—Z5R U100, 24
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Abstract

This article thoroughly reviews the past literature and studies on time perception of a small range of durations. The
scalar timing theory of Gibbon (1991) and collaborators, which emphasizes the importance of a central timekeeping
mechanism, describes the origin and the function of scalar timing in human performance. Many experimental results sup-
port the idea that humans can have a favorite duration, that is, an interval length that gives a lower Weber fraction and
maximum sensitivity. A transitional point, perhaps around 2s or less than 2s, decides subjects’timing bias and reflects a
fundamental time limitation of humans in processing information. The present study aims at investigating the scalar proper-
ty and the source of variance in short duration (6s ~24s) estimation.

Based on the previous studies, we used the single-task program and incorporated the prospective paradigm in this
study. From the perspective of psychophysics and by using a duration reproduction method, three experiments were con-
ducted to investigate the scalar property, the source of variance, the transitional point, and the nature of the Weber func-
tion in temporal process of humans. The intervals ranging from 6s to 24s were selected and used as physical durations in
the experiments, and a geometric stimulus was presented in visual mode on the computer screen. Fifty-five participants
volunteered in the experiments, and all the participants were tested individually in sessions that lasted 50 ~ 60 minutes.
The analysis of variance was then conducted on the data collected from these experiments.

The experimental results showed that the motion status ( kinetic or static) and the rotating angles significantly affected
the participants”temporal judgments. Compared with the static conditions, the effects of kinetic stimulus were more signifi-
cant. With the increase of rotating angles, the accuracy of duration estimation was increased. Physical durations of stimu-
lus also showed a significant duration-lengthened effect. The speed of stimulus was another important cue used by the par-
ticipants in estimating durations. The experimental results indicated that lower Weber fractions and the maximum time sen-
sitivity for intervals were in 9s to 12s, and a transitional point occurred at 11. 1s where the Weber fraction began to in-
crease with longer durations. In contrary to overestimation of the shorter durations, the participants underestimated the lon-
ger durations.

Three major conclusions are derived from this study. First, the motion status, speeds, changes (rotating angles) of
stimulus, and physical durations are the main source of variance of temporal judgment. Second, people consistently over-
estimate the shorter durations and underestimate the longer durations. The transitional point in duration estimation is 11. Is
in the range 6s to 24s. Presenting sequences of intervals to humans not only affects the Weber function but also distorts
perceived durations. Third, a piecewise continuous function is the best explanation for the Weber function. Inflectional
points of the Weber function (12s and 21s) derived from this study are, to some extent, consistent with the transitional
point of 11. Is in duration estimation.

Key words time estimation, the scalar property, source of variance, the Weber function, the transitional point.



