
������ 2009, Vol. 17, No. 6, 1156–1161
Advances in Psychological Science

1156

�������	
��
*

��� ���
`��©����¯�¤ 400715c

����� Treisman �������	
���������������������� !"

#$%&'�()*�����+,-./012�345�()*����/06��78�

�9:;<=����/0���>?1@A5�()*����/0BCDE*FGHI�JK

LMNO1

������()P����P����/0PQR);<

�	
��B842.2�

������	
���������

�����������������	���

��� !��"#$�%&'()*+���

,���-./012, 19933�45�����

�6�789:;<=�>?/012 , 2003;

Chen & Yeh, 20093�@A�BC/Kanai &

Watanabe, 20063�DE/Droit-Volet & Meck,

20073�FGHI/Brown & Boltz, 20023��J

/Wittmann & Paulus, 20083�KLMN/Bueti,

Walsh, Frith & Rees, 2008; Ulbrich, Churan, Fink,

& Wittmann, 20073O�PQ�R���S�"

TUVW)*�XY��Z[VW/\��]^3

�_`7a:bcde>?��fg�@A��

�'h�G���i�j��'kl�m6i�

�-�j���Znopqrsa���tu

!�
�tu!vsa/Santi, Keough, Gagne, &

Rooyen, 20073�VWTwv"x&>?<=�@

Ay6VWz{���m6k|6VWz{�

��-/Wearden, Todd, & Jones, 20063�45T

w}~a��	
�!�sa/Droit-Volet, Meck,

& Penney, 20073�PQXY���VW�b�

/Xuan, Zhang, He, & Chen, 20073��
���

/���, 012�20063�����/Treisman,

1990, 19923�7�&����fg��>?� 

�����2009-04-28

∗ ��	 2006 
���������������“��

����� !"#�$”%&'(�20060635002)*

+,-.�/012E-mail: xthuang@swu.edu.cn

1 ������

1.1 ��������

a��FG�!�����������

�"�����+x��a 1963 ��Treisman

���������sax&����� �_

¡��������P��S�R%�¢£¤�

x&¥¦§	x&g¨§�¥¦§©ªx¡«¬

®¯°�TUx&Tw¯°t±�ag¨§

!� !¥¦§²�� 3&'³´µ�/13��

¶·§/temporal oscillator, TO3�H¸��¹¡

«¬/Fo3�¯°º»¼/23½�¾¿�H¸�

¶·§º»�¯°ÀÁÂÃ¼/33Ä¡¾¿

/calibration unit, CU3� ��"Å¡ÆÇ�È

�«¬ Fp�ÉÊËÌ¯° Fo�x&ÍÎ<= cf

'Ï� ÆÇ�È� Fp=Fo×cf�Fp ÐÑ�¥¦

§�WÒÓÔ� «¬ÕÖ×�vÕÖØÙ�Q

�VWÚÛ>?¥¦§Ü¬�ÝÞÓÔßà�¥

¦§Ü¬ßb�Q�VWÕÖTU%nMá>?

Z&âã�xn�"Q�VWÕÖ�àÝÞÓ

Ô�ä47×�¯°äZ&âã!®�Ü¬�

<4¾å��®�¯°¨æ7×�¼çxn�

"�����è·§'h�'éêë¾;«

/simple multiple frequency3�Q���VWÚ

Ûìí��è·§�«¬�ä4�¥¦§��>

?�

Treismanî h)����VW��%&}

~�x"Ú×ïÝÞÓÔ��à¥¦§�Ü¬¼

ð"��x¡«¬���VWÚìí�����



	 17
	 6� Þ��Ï��¤�56�2 -1157-

����VW}~�KL�ñ;"òîóô�

TreismanO�/1990�1992�19943ºo��V

WÚÛ����õöfg	�
g���>?�

1.2 ��������

TreismanO��÷��VW+øÖ7���

fg��>?� S�Ë<"R�������

Üd�ùúûüSý���úþ�����VW

ÚÛûüSý��ú-"q��)i�� ��

���sa����:;KLô�÷�����

Üd�ùúq"��VW>?��fg��x

�Ë<�ÕÚ	� 
�<=�@ABC���

O�Ð Treisman����������KLô

����x[�������ÀÁ�� !X

æg���"�ó~�Æ���G����

Xæg���"x&¨����Æ���

Gibbon	 Church/19813�Xæ !G��1984

�¤÷g����"a#$e��� Treisman�

���������%��&¡��]^���

� 3&�¢�¢'"�g��(s	)~'³�

�����	*+ 3&�¢/,- 13���./

H¸Ê�G��ÂÃ¤Sý���R01§�±

�§Öî2³£¤�01§Ö_¡Ü¬®¯

°¼2³RQ$VW3º	!��"x&Rg�

]4½�����"¯°ä01§À5±�§�

678¥¼±�§"Ê01§º9U��¯°À

Á±�������./������	:;�

������H¸s(±�§<9U��=óu

>���]^¼:;��s(���U?u>�

³@��]^/AXA��3�*+./�=ó

����!s(���]^�:;��!��

�]^B�x¡�CDÀÁkl�EF�AG)

~�HI� *+CDÐÑ�g�JK���%

��zLeEM�ÊBC��N5g�����

"&¡BC7>?2³�OP ÖîÚÛQ½

2³a����§	\����§+�ÀÁR

Ã�Xæg���!�Xæ_�S��oaST

UV9S¢�WX�&�Sýfg���XA

Y�ÔZ¨�k[/Y\â¨3"x&]¨�^

^

^

^

^

^

^

^

^

^

^

^

^

^

^

� LM3�ÏÞÂùM

M

aZ&��!¥¦§�2³���	*+C

D��ÕÚ7ûüSý���ú\ê_`��ó

³���VW���fg��>?�KLS�

���"����g�./e�%n���"

�>?�x"¥¦§Ü¬ÕÚE\a¡�89�

�VW�>?���ÝÞÓÔ×��7ûü¾å

���º9¯°�¨æú;¼ð"BC½�2³

EÕÚ7>?2³�OP �R�BCûü2³

��2�³opúbê2³c2�OP ú.

êde³f�üg¯°¨æº�úþ�RPÕ,�

a��VW}~!��./�Z%n��ÕÚ

Öqh�Má>?�À5±�§!�¯°�¨

æ�EÆÇh¤ih�j6}~�

��ÝÞÓÔÕÖùú����Üd�ý

à��

`Pacemakerc

��

`Switchc

���

`Accumulatorc

Þ���

`Clockc

�/��

`Working Memoryc

����

`Reference Memoryc

����

`Memoryc

e�

`Comparatorc

����

`Decisionc



-1158- ������ 2009�

�a�G�îk7lG�ML�KL!vm9

noi�@ATUùú�pêq�l�ùúbr

!;st�ÓÔ�u½ÝÞÓÔ/Droit-Volet &

Meck, 20073��KLºoq�vkwxyAÕz

<	{B|}t�ÚÛ×�tu�ÝÞÓÔ4�

�àf���~�/Matell, Bateson, & Meck,

2006; Meck, 20063�4g���y�A�¡ê�

���7gmtu�ÝÞÓÔØÙE�oÙf�

��~�/Buhusi & Meck, 20053�Xæg���

!� 
./vÕÖTUlG��ÀÁ�'	

¢`�@A�;stS�">?����Üd¼

4���Ú�l�S�">?����¼?{�

e�=�®�>?BCUc�TUu½2³�

2ê³�OP �>?&�����6/Buhusi

& Meck, 20053�

2 �������	
��

2.1 ���

2.1.1 ������

� �:;KLz��|6��VW/���

flicker3êy6��VW/����clicks3ÚÛ

gmSý��ú-/Burle & Casini, 20013�Droit-

Volet	 Wearden/20023ax&KL!�� 3��

5 ��8 ����÷tu���|6��VW	

|6��VW/��3�z{���5��VW

�«¬" 50 �����ºo|6��VWÕÖ

×����Sý������KLôv"�tu

�oR|6��VW	|6��VWXY/�

�3������vºotum6��VWXY

����-���VWXY���/Kanai,

Paffen, Hogendoorn & Verstraten, 20063����

Ortega 	 Lopez/20083a KL!h�"��

|6��VW	|6��VW�i>�� 3n�

*�xn�"a��	i>./!����"R

��VW�XY��xn"�����VW�i

>./���VW�Æ�xn"�����V

W�i>�|6��VW����ó��KL"

xü��tum6��VWXY����k��

VWXY���-�Æé�Ortega�Lopez	Church

/20093aóx&KL�B�e²�y6	|6

%nD ¡���VW���VWXY���

ÀÁnKL�Ö����VW}~�Tw}~�

 !|6��VW�«¬	y6��VW�«

¬�" 10 ���|6VWa¢£!¤�o�y

6VWR¥��o�tu¢÷%&£�x&£�

�ø����"�|6��VWXY��çx&

£����"Ry6��VWXY����aÎ

ái>./�ø�tu��HI 4nVW��X

Y����|6��VW�y6��VW�|6

��VW/��3�y6��VW/���3�K

Lºo����VW}~	Tw}~�a��

!�on��"	sax[qh�tuHIRy

6��VW	|6��VWXY���-�|

6��VWXY���¼Ry6��VW	��

VWXY���aSýHIeY\qb�ûüy

6��VW}~�¦§¼��	z�|6��V

W}~b�Tw}~��÷|6��VWÚÛ¨

0&�Æ©���Üd�����VW}~�K

L;"��|6	y6Tw��v�KLô� 


m6TwFnKL�@A Khoshnoodi O�

/20083��36VW/¶
3�� ��VW

}~ÀÁnKL���z�36��VWvÚÛ

¨0Sý���ª«�5�÷��VW���f

g�>?q"ø¬�����Üdùú�4"R

����Høûü�

2.1.2 ������

Tresimanî h)a:��������f

g��>?���VW��x¡�«¬WX�b

�ê��Z&«¬�qÚ¨0��fg�ª«�

E�÷Z&��VW�«¬"��è·§BA

«¬�ë¾�®«¬� !��è·§�B�«

¬WXa 30 9 50 ����� Penton-Voak O�

/19963��qh«¬/0�5�25Hz3���V

W/���3ÀÁKL���ºo'��M��

�VW�����Ég"«¬Ù���VWv

ÚÛ¨0Sý���ú-�«¬ßà�Znú\

ßb�	�KLô/Khoshnoodi, Motiei-Langroudi,

Omrani, Diamond & Abbassian, 20083����N

�36��VW}~ÀÁnKL�ºo«¬a 6�

12�24�36�48���D ¡36��VW�Ú

Û¨0Sý���_`�45��«¬�×b�

ú\æv×b�PQv�KLôºoa��:.

�D ¡ùú|6��VW�«¬�EqÚ¨0

Sý���úþ/Ulrich, Nitschke, & Rammsayer,

2006; Jhnston, Arnold, & Nishida, 20063�4 Kanai

O�/20063h���"|6��VW�úþ 

«¬�ÚÛ¨0Sý��HI�ú\�^



	 17
	 6� Þ��Ï��¤�56�2 -1159-

2.1.3 ������

:;KLz����VWqrrÚÛgm 

XY���º�ª«êú\�45A�Êxâ¯

©Ü���VW�@A���ê��®a�HI

���+ó�tuv7m6Z/óL�oU��

VW����-�óLM���VW����

Penton-Voak�Edwards�Percibal	Wearden/19963

���þN�õöfgN�klN	����N

4 nqh�MN���a�o��+ó�o��

VW	M��o��VW"°7��qh��

��KLz��±��VW���fg�>?"

qh����VW/���3ÕÖgtu�Sý

��ú-��� Wearedn, Philpott	 Win/19993

v�Zn��VW}~ÀÁnKL������

VW"���/clicks3�²gn%&i>���

z�Sý��a������*¡ú-�45�

�VW�«¬ßb�Sý���>?vßb��

� WeardenO�/20073a
³�i��j6K

L!����VW�Éa�oj��	i��+

ó´�o 5V�����ê�µ������V

W"°�i��	j��ÚÛ��qh�>?�

��z���VW�&��j��	i���

HI���>?���i��HI�>?ñb

/Wearden, Norton, Martin, & Montford-Bebb,

20073�Æé�WeardenO�/20093²KLn�

�VW/���3�¶·¸¹����fg�>

?�i>��¶·¸¹�î� a�º��'�

»¼OML'½¾�½�£�a�tu�o¿�

õöfg���+ó´�À 3V�����ê�

µ���z���VW���ÚÛgSý��ú

-�45%£���EM�Y\/Wearden, Smith-

Spark, Cousins, Edelstyn, & O’Boyly, 20093�^

2.2 ����

÷nÁ�tuÀÁvÅg��:;��VW

}~�KLÂ "Ö��VW�XY���D

 ¡�KLô�����-dxÃ"aSTUV

9SV�@A�[KLô�����-d" 200

9 800ms/Ortega, Lopez, & Church, 20093��[

KLô���" 3009 1300ms/Wearden, Smith-

Spark, Cousins, Edelstyn & O’Boyly, 20093�	�

KLô���" 200 9 1600ms/Droit-Volet &

Wearden, 2002; Ortega & Lopez, 20083�R�KL

ô�����/qh�ÕÚ7ûüKL��î 

��qxü�@A� Ulrich, Nitschke 	

Rammsayer/20063TUKLºoa 100ms 	

400ms D ¡�|6��VWqÚ¨0Sý��

�úþ��a 800msD ¡ÕÖ�o��4 Kanai

O�/20063�ºoa 200~1000ms �D ¡|

6��VW�ÚÛ���fg��>?�	�K

Lô�÷������×-���VW}~7ñ

��Ä�PQ�v�KLôa KL!��ÅÆ

-x[���@A 5 V�/Khoshnoodi, et al.,

20083�4=��VWq"�÷XY���VW

4"®a��+ó��Ç�KLôg���VW

���-dxÃ" 2~5 V�/Wearden, et al.,

20073�^

3 ������

��³���fg!��VW}~�KL

È7Émnx[¤���"Ê�qb[mË5�

��Ì��

Í´���fg!��VW}~����

��ä=ó�G����Î���VWûüSý

��ú-�ÕÚ"��./ê��./�on_

`� !��./��%nD �ÉR�GÝÞ

¨0�¥¦§Ü¬×��ê"BC½�2³gT

U2³À5±�§�¯°¨æú;�Z%nD 

ÕÚ"¾x����vÕÚ"%nD ih�

����4o��KLñ;�"Ê }~Ï�¥

¦§Ü¬��à����:;KL�Éx¡�Ð

Ñ�@A��l.���WXê��x¡�KL

MN/%¢N�õöfgO3��Ê�ÒÖÓÔ

BC	��a��VW}~!�>?�<P��

 �����ÀxÕË5����"P�KL�

óÆ³@	Æ�Ö×���v"ÆØÙ¿��

*��

 Ú���VW}~���k7���é�

��:;KLôTU��oÛ±ÜÝ��r¤Þ

ßàêk7FG�ML�ßà�KL�����

ZqrráânÖãÁ÷KL�qä�v÷KL

ô�ånñ�æç�|è�é����k7ê�

�ëÜºì���������k7��KLÈ

7Émnbæ�¤��@A�óklíÁ�ý�

"�����]^�îï���	*+���ð

qh�rñ/Macar & Vidal, 20033�qh���

��saqh��G��/012, òóô, õ

Yö�2003¼õYö, 012�20033Öîrñ



-1160- ������ 2009�

Ò
�)*'³r÷å/ERP3!�ø[¤¢A

CNV �ùúÖî ùû�OP �ÕÖzoq

h���/Macar & Vidal, 2003; Bendixen, Grimm,

& Schroger, 2005; Meck, Penney & Pouthas, 2008;

Pfeuty, Ragot, & Pouthas, 20083��9�ó÷��

�VW���fg��>?�k7��KL	

"&jü�

Æ����VW}~KL�WX��ó�³

ZML�KL;"ý!aSTUVêa|yT

wê�±��VWe��� 
���/�Tw

	«¬KL�\]b�4Z[ML�KL��Ë

G���VW}~"���Cþ�����-

.��,����VW�o���Öî&���

�<=	�J_`O�7>?&������

/012 �1993; 012 , òóô , õYö ,

20033�012O�/1994¼19983���tu

���¾å	���[N�U?��	���

��	
ÀÁ�[�ºo�³�U?	��FG

��sax¡�¢/��EaPB�e��n�

���¢/�����%��Ê�������

�W���9&���de��÷&����

���É*�;n<=���qh-d����

&����+�vqh�4òîqh����

�� ����z`���vq7��'h�

�eø��TU��;nßà���;n�

/���fg!���VW}~ÀÁË5�K

L�E�� ����Öîk7�G���']

��Ê���VW}~�ñ�Ë5�n��

 !"#

 !". (1993). Þ�#$���%&°±. ������

��(	
���), 18, 207−216.

 !" . (1994). '�Þp���ÓÔ . ��� , 26(2),

121−127.

 !", ()*, +,-. (1998).ÄVÞp���ÓÔ. 

���, 21(1), 1−4.

 !", ./0, 123. (2003). Þp%&��4¸Âù

�56 . �������� (������� ), 29(2),

5−9.

789,  !". (2006). :Þ��Ï��3�×Ø. �

��, 38(5), 724−733.

123,  !". (2003). Þp%&�;¿�°±. ��

���, 11(1), 44−48.

Bendixen, A., Grimm, S., & Schroger, E. (2005). Human

auditory event-related potentials predict duration

judgments. Neuroscience Letters, 383, 284−288.

Brown, S. W., & Boltz, M. G. (2002). Attentional processes

in time perception: Effects of mental workload and event

structure. Journal of Experimental Psychology: Human

Perception and Performance, 28(3), 600−615.

Bueti, D., Walsh, V., Frith, C., & Rees, G. (2008). Different

brain circuits underlie motor and perceptual

representations of temporal intervals. Journal of Cognitive

Neuroscience, 20(2), 204−214.

Buhusi, C. V., & Meck, W. H. (2005). What makes us tick?

Functional and neural mechanisms of interval timing.

Nature Review Neuroscience, 6, 755−765.

Burle, B., & Casini, L. (2001). Dissociation between

activation and attention effects in time estimation:

Implications for clock models. Journal of Experimental

Psychology: Human Perception and Performance, 27,

195−205.

Chen, K. M.& Yeh, S. L. (2009). Asymmetric cross-modal

effects in time perception. Acta Psychologica, 130,

225−234.

Droit-Volet, S., & Meck, W. H. (2007). How emotions colour

our perception of time. Trends in Cognitive Sciences,

11(12), 504−513.

Droit-Volet, S., Meck, W. H., & Penney, T. B. (2007).

Sensory modality and time perception in children and

adults. Behavioural Processes, 74, 244−250.

Droit-Volet, S., & Wearden, J. (2002). Speeding up an

internal clock in children? Effects of visual flicker on

subjective duration. Quarterly Journal of Experimental

Psychology, 55B(3), 193−211.

Gibbon, J., & Church, R. M. (1984). Sources of variance in

an information processing theory of timing. In H. L.

Roitblat, T. G. Bever, & H. S. Terrance (Eds.), Animal

cognition (pp. 465−488). Hillsdale, NJ: Erlbaum.

Johnston, A., Arnold, D. H., & Nishida, S. (2006). Spatially

localized distortions of event time. Current Biology, 16,

472−479.

Kanai, R., Paffen, C. L. E., Hogendoorn, H., & Verstraten, F.

A. J. (2006). Time dilation in dynamic visual display.

Journal of Vision, 6, 1421−1430.

Kanai, R., & Watanabe, M. (2006). Visual onset expands

subjective time. Perception and Psycholphysics, 68(7),

1113−1123.

Khoshnoodi, M. A., Motiei-Langroudi, R., Omrani, M.,

Diamond, M. E., & Abbassian, A. H. (2008). Effect of

tactile stimulus frequency on time perception: the role of

working memory. Experimental Brain Research, 185,

623−633.

Macar, F., & Vidal, F. (2003). The CNV peak: An index of

decision making and temporal memory. Psychophysiology,

40, 950−954.



	 17
	 6� Þ��Ï��¤�56�2 -1161-

Matell, M. S., Bateson, M., & Meck, W. H. (2006).

Single-trials analyses demonstrate that increases in clock

speed contribute to he methamphetamine-induced

horizontal shifts in peak-interval timing functions.

Psychophamacology, 188, 201−212.

Meck, W. H. (2006). Frontal cortex lesions eliminate the

clock speed effect of dopaminergic durgs on interval

timing. Brain Research, 1108, 157−167.

Meck, W. H., Penney, T. B., & Pouthas, V. (2008).

Cortico-striatal representation of time in animals and

humans. Current Opinion in Neurobiology, 18, 145−152.

Ortega, L., & Lopez, F. (2008). Effects of visual flicker on

subjective time in a temporal bisection task. Behavioural

Processes, 78, 380−386.

Ortega, L., Lopez, F., & Church, R. M. (2009). Modality and

intermittency effects on time estimation. Behavioural

Processes, in press.

Penton-Voak, I. S., Edwards, H., Percival, A., & Wearden, J.

H. (1996). Speeding up an internal clock in humans?

Effects of click trains on subjective duration. Journal of

Experimental Psychology: Animal Behavior Processes,

22(3), 307−320.

Pfeuty, M., Ragot, R., & Pouthas, V. (2008). Brain activity

during interval timing depends on sensory structure. Brain

Reseach, 1204, 112−117.

Santi, A., Keough, D., Gagne, S., & Rooyen, V. P. (2007).

Differential effects of empty and filled intervals on

duration estimation by pigeons: Test of an

attention-sharing explanation. Behavioural Processes, 74,

176−186.

Treisman, M. (1963). Temporal discrimination and the

indifference interval: Implications for a model of the

“internal clock.” Psychological Monographs, 576.

Treisman, M., Faulkner, A., Naish, P. L. N., & Brogan, D.

(1990). The internal clock: Evidence for a temporal

oscillator underlying time perception with some estimates

of its characteristic frequency. Perception, 19, 705−743.

Treisman, M., & Brogan, D. (1992). Time perception and the

internal clock: Effects of visual flicker on the temporal

oscillator. European Journal of Cognitive Psyhology, 4,

41−70.

Treisman, M., Cook, N., Naish, P. L. N., & MacCrone, J. K.

(1994). The internal clock: Electroencephalographic

evidence for oscillatory processes underlying time

perception. Quarterly Journal of Experimental Psychology,

47A, 241−289.

Ulrich, R., Nitschke, J., & Rammsayer, T. (2006). Perceived

duration of expected and unexpected stimuli.

Psychological Research, 70, 77−87.

Ulbrich, P., Churan, J., Fink, M., & Wittmann, M. (2007).

Temporal reproduction: Further evidence for two processes.

Acta Psychologica, 125(1), 51−65.

Wearden, J. H., Philpott, K., & Win, T. (1999). Speeding up

and (…relatively…) slowing down and internal clock in

humans. Behavioural Processes, 46, 63−73.

Wearden, J. H., Todd, N. P. M., & Jones, L. A. (2006). When

do auditory/ visual differences in duration judgements

occur? Quarterly Journal of Experimental Psychology, 59,

1709−1724.

Wearden, J. H., Norton, R., Martin, S., & Montford-Bebb, C.

(2007). Internal clock processes and the filled-duration

illusion. Journal of Experimental Psychology: Human

Perception and Performance, 33(3), 716−729.

Wearden, J. H., Smith-Spark, J. H., Cousins, R., Edelstyn, N.

M. J., Cody, F. W. J., & O’Boyle, D. J. (2009). Effect of

click trains on duration estimates by people with

Parkinson’s disease. The Quarterly Journal of

Experimental Psychology, 62(1), 33−40.

Wittmann, M., & Paulus, M. P. (2008). Decision making,

impulsivity and time perception. Trends in Cognitive

Sciences, 12(1), 7−12.

Xuan, B., Zhang, D., He, S., & Chen, X. (2007). Larger

stimuli are judged to last longer. Journal of Vision, 7(10),

1−5.

The Repetitive Stimulation Effect on Time Estimation

LIU Chun-Xiang, HUANG Xi-Ting
(School of Psychology, Southwest University, Chongqing 400715, China)

Abstract: Treisman and his colleagues found that subjective judgment of duration was affected by repetitive
stimulation and consequently result in distortion firstly. In their view, there were two effects in the repetitive
stimulation of time estimation. The attention is concentrate on the generating mechanism, theoretical model
and the influencing factors of the repetitive stimulation effect. Some problems in the future researches are
proposed.
Key words: time estimation; repetitive stimulation; repetitive stimulation effect; the scalar timing model




