730V A SEDFREIRE R O F

) i) Z Z
(ZAff 20034 5 H 9 H)

YVFRRER] CREBIREERE) &.OBRERRR (EENIER) L oBRE ko
7oWFgelE, @, OBEMIBELIHENL B X Z5RUTOREZNSHE T 5
b OISR, e am 2R ARG LT B b 0 LR R ERHE & I
Eh, WHEORBAFFHNTE (Fraisse, 1984 ; KE, 1961 ; Woodrow,
1950), = ORBIE, BERAR A SR - MEARIC L ) 205
CBPESINTWBDOITH L, FMEEHEL, Bz at L) EXROEAH
BRIZEVEAZINTVDELETEEZERIILESSDLDTH S,

BELZBT LHZEETH LK - SERe, BRICBII2EXHAHTDH
LZEEMRD LIS, TNFNLOEREESY Y 714 TlE, H#EZEZT 4
EDZRBVIEIET o L LEHOEEICIE, Z0L9) REEOZTER
ETERE LRV ZOFEE, BEFMOALSTHMMED, »%VEX
DIFRLBOMERETHL L2 FBTHLDThE, TOTLhD, F—
DY 5 LTI, EF) 74 L BEETHD LT HE
AwELZENTEL, EB, E05E5) 74 HT, F—DYHERRHE
B BRI A & s b B FSEES (Bobko, Thomp-
son & Schiffman, 1977 ; Buffardi, 1971 ; Craig, 1973 ; Robert, Stutz & Vassolo,
1975), F7-LHMEBRIICET A EF VY, EEMBEDES ) F 4 TO
HWHRAHEDOHMICMEEN RV L DPRETH S (Allan, Kristofferson &
Wiens, 1971 ; Getty, 1975 ; %5, 1994, 1996 ; ¥R, 1996 ; H L, 1987 ;
Thomas & Weaver, 1975 ; Treisman, 1963), L72*L—H4FT, F#E YR
REPFE—TH-oTdH, TFI) T4 PELZNVTOHENEFR SR L L L W)

ARFFEIL PR L0 B R 5 T2 38 812 & BB & =21 72
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EEER S D7 { v (Behar & Bevan, 1961; Goldstone & Goldfarb, 1964
Goldstone & Lhamon, 1974; Grondin, 1993; Grondin, Meilleur-Wells, Quellette
& Macar, 1998; Grondin & Rousseau, 1991; Stevens & Greenbaum, 1966;
Walker & Scott, 1981) . $FI12, D EZ ) 7 4 TR O EBY 20T % 45
LLLZEHETY, £5 ) 74 PR WVIHERIZLT LN —ICh 5 &
RS2 WwE W) HUBOFEFE (Furukawa, 1979; Goldstone, Lhamon &
Sechzer, 1978) 1%, & TOLHEMKHMAES T4 2 OH7 L THRILT 5
LY ABEBETALDTH D, THEETIE, EEOMEA LI
BT AL LN E %5 THY (Enns, Brehaut & Shore, 1999; Mattes
& Ulrich, 1998), Z® &) LERPHROBIEO—H & 72 o TV BT REN
bbb,

Z DA, BY VT4 POV L2NEEAIC X ) LBEEMAE
ENHLLTYH, AEIZ, LEMKHEES) 74 ICHBIRIFT 2 FRE
WHADDHFELFIELI B, (- TC, LEWEFMOMIRIZBWTIX, Wi
AR &GOIRRYRER] & OBRIBRZ L THESY ) 7 4 NTREIICKEET L, £
COF— 5 EHEHLILET, MOEF )71 COMRE DRAZ S M
TEHEVIRBENRKDLNL I,

EZA5T, ETlBRZEHI, BEMENIETIEB L E5LT ORIEA
HAnwons)s, ZoOHBMAORETH-> T, R ibshg, #
DEEHERIFERICE T 2 b b OAMBEEBRIIENOA L 5T HIZ D 1L
F2, &hbiF, Ht—100ms P FORMEE 150-200 ms M LR & T
&, TOMRBERRIIRE ALY, AT 2HERIE THEN] &
WO IR T, BB HMERIT [FHEN] Lv) HREThThiE)
(Durup & Fessard, 1929, 1930; Serviére, Miceli & Galifret, 1977 ; i, 1998).
7z, Eisler (1976) X, 19754ELIRNICIREG SNEHAMEICET 54D
WEFERE R ICED &, TR LBRAY 72 Fsfie e TR B Wy B 72 Frieike T o
NEFBIHE LTEIL, ZONFRKE, MROFFRNS 2 VIZ=o0
FER ORI ZD B L € 600 ms PAETIX 08-1.012, F/-ZhRmTld
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OV ALORRE O M
03IEL 75 LHEL T D, SRSOWMETHE, BWIRBEROAL
STTMARPHEE RSB R o TS D, MEORS L HENTT
Xnve LALINSOREE, Ak &b RERER 2R o
e C1E, BE ms RiOBMAORE Y, 2N HFRE ORI
T HERMABOMBER, B4 FEENEEETH L BRELT
Wb,

%ﬁﬂﬁﬁnbbmfﬁbh%rﬂﬁ®%ﬁ%ﬁﬂ%ﬁ) X, FEER
BLZEEREL W) ZHEFK SN G, RERREL L, FBAERIC
RRENLBEORFEHEOI L ThHY, ZEIELIE, FEREOE:
oD —A—I2 ko TR SN AT BEICBT HREMED
W, ZmERENSE Lb 0474 L % ¢ (Efron, 1970a, 1970b,
wmﬂMWMJ%&N%J%D,WWWMMiﬁ@ﬂ@K%ﬁ%ﬁft
M TIIEEEOAD DN TS (Svenson, 1973: Eisler, 1976 |2 X %

57— % O & PsycINFO SBROEMIZ L B)o LA L= =379V A5

DA, BREHZEIE T ms LT TIE, ENFREOLOIZFNS IR
AELTHREINTLE D 20 (Wi, 2003), Z O#HFHTOREAE ORI
BV ZEEFREA D LB TH L, £ TRHETE, £S5
F A4 RHREICHEL, FHEREOESICECE—RIERE v, FTEREE
WL LT, HIEOWER 2 F i L OB 2 FHR R & O BRIC oW
THRE % 4T 720

H i

ARFFEIE, 10-200 ms OFRFehs F ORBUZXS 3 2 LEBFHHE 2 < 7
ZFa— FHEEEICK DL, COHEMICHIT 5 YHEPRRE & LIk
EEOBBRZzHOLMITLEIEZHET S,

77 e

HERE EEII20-2TROBALATHY, WODBELEHOENE
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RS LT, B55AZOBBELE) U TON, TIN5 OWRE
LIEFNC, 1%O%EE (TT, 275) \SHLT, £TOBERETONE
PiThhiz, HBEEZEBHBEN VW LBEHIIIZEETH Y, T4
i HZRPHE DR T A L T,

Rl EEE FEMIIEZ172deg DT 4 A7 THo7ze TN, BE
FAEE (Sylvania, R1131C) 725 OFrfFHE 0.1 ms, J&# %% 2 kHz &%
W AFBFNZ L D IR E N7z 15T, FRIIWEIICZBEETiEd - 7

, FORBEBIERBEEE LD IZ2 00080720, EENICIEEE
ELTHIE I Nz, TOMBEREEZHWz0lk, WERBEEOHR IO
DI T — IR 720 T o oo MO FFHERFH 210, 20, 30, 40,
50, 60, 70, 80, 90, 100, 120, 150, 200 ms T&H - 7=,

EBRFFB R IR R ORE T T, WAENLRRFMA»SELT
b, BEFSTNEZORBE LY EIFRTHIHICELLOND I LAt
Mo TW5B (Goldstone, Lhamon & Sechzer, 1978) . L2 LZAREE O B
&, HETHLRPOYEB LERIFH OB E LT, O RphRREH
71)3‘&:"‘0341 NN T B2 EHLNILEL) LI BDTHo7. BHIT,
Tehs 238 ms — ¥t ms OFEFHOE L OV F—HIEE I LTiE, i
AR L (Baker, Sanseverino, Lamarre & Poggio, 1969) 5+ F 421
123 (Boynton & Siegfried, 1962; Matsumura, 1975 ; #&if, 1999), J&&®
MR —E 2D, FATFENCLIEVWIRFALRZZETS (&
i, 1999, 2002) ZEAHHLMIIENTEY, Z0LH) ZMlEE AW
HOTEEFFRRERI, THOFRRETIERL, T3 VF—EE
SOREIND EFHEINL, (o TAMIETIE, ETORBUIL T
AINVF—BHLWIEHLIZFHLLTHE0I)FEZITOAT, RO
% PR TEBEfThN Iz, FIBOMEIX0.1 Rk 238 Wi

OB ER X ) BB VIE), 1653, 1927, 12331cd/m* TH Y, Ihb

(SRR CIX 2 EN04, 484, 605.0, 3872.0td TH - 720 FHIRIEREE &

X, HEEEBELEEE OB TERSINLHHGRETH LAY, RETIELU
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B 2OV A EO BRI 41
T, fHE BHEECEERE O T 2 L IR T 5,

MWOBIZ S X B2 Y bz TKORT Sh 880 1 Tk
2, 25 UTRAZIPEEOEEORE/IEEFEFHIIRT SN, #E
FEZNH DRI ENFIROFLEZERT S L IRD 5Nz, Hl
BOFERIZIE< v 7 27 = WEDEFERAH SNz, FEROH|#IZ 5 N
RIEOREFE, 7Y 5 VARBE—F (1-07—%,Pl0-3022) ##HML
o=V Far¥a—4 (SHARP,MZ-2500) 24 0 iTbit, FRRHIEIL,
7075w 7 VKRR (EPSON, SPG Q318651B) 205D 72— 1 I,
050 10kHz S IBEE 2V 7 b7 =27 ETHY Y M A2 EI2E YT
N7=o WEOMEE 1S, Boynton (1966) OFFEIZL b, MR (= RLBLE
AT, Model 10MC-S) & F\WTHlE S iz, _

Fhx 155 HOBESHHEORIZEREITbINT, HEEEOFREIL, FF
FeRERI AT 50 ms DE Y 27 ZNIR§ 50BN FREREE 2108 L7254, %
BRI LIRS S A RIBUTT 5 L E I FR R 2 W DO RF TEBL T
XHHAML, TOBFEZT VI —IlLoTHET AL THo Tz FORE,
WEE L, FMOWL S OB CZER L, FHHREO AW THITFE 1T
Y &R SN, ‘

BAEEDLSHRICEY 25 AMBPREN, 202 BRITHBAHT SR
720 BEREILZOME & WKL THIM Z1T o720 T72, WEISHLLET
DORBAATHIT T2,

—DODt vy ¥ a yTIE, FNEFNORREORIBII 4 1Z10MH
THY, FHORRIEFIET v F A Thole 1 ZOWEHEIIOE, v
Va iZHEZEZT3ERYEI N,

i R

i OB ORI E LTO~ 7 =F 2 — FiEEED (L% Figure 1
IR, Figurel (2) 13, ZRENOBEELMIZBT S 4 ZOBBRE O
BThh, T T70K7F—¥ KAV MILR20FED T — ¥ OBMEBMETH 5o
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Figure 1. Magnitude estimation scale for durations of the brief pulses of light.
(a) The mean data for four different subjects at each illuminance. (b) The
data for one subject with all the illuminance tested.

F 7z Figure1 (b) X, WO DMEESHETIIBWTHEIEICSI L /- 358
TTOHRETHY, 777D 1RA ¥ MI3VEOT— 7 ORMFEIGEE R T
Figure1 (a), () &%, K4 Y FOLETORFTITEEFEEDOKE SR
To WERE TT OF — & IIMOBERE X V) SD H¥K X WEHTNH o 72,
Figure 1 (a) T, & bEORWFREIZ K5 2 0HEFERRE O 7 7
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7 DR RPMOMBESRMFICHARKRE L o Tw5E I EPANT, THHEED
MEIIED SN ol —JF Figurel (b) TiE, &/HDOEEDRIFIZX;
T575T7OHEPRRKELRLDITMZ, HKREEORBIINT ST 57
DREAPTRNE e 0Tz T2WTNOBRTD, FEOWBNY 2 FRsE
DB 5.0 R FER R OEMOBE TN R VA EnHDTHo
2o bbb, FHMOBEGEREREA 10 ms 205 200 ms ~ & 2065128 L T
b, FICHT B LHEAERREIE, 3872.0, 6050, 484, 04 td DM
L RVIZBWT, £hFN28, 2.3, 2.7, 35/ (Figurel (a)), H5H\i
2.8, 3.7, 3.7, 5.9% (Figurel (b)) &% AT ELd o7

R iR A510-200 ms, 10-70ms, 70-200 ms DZFNZFNOHREICEIT
575 7R B RIREMROAE & BRI E % Table 1 12779, Table 1
(@), (b) ZENZH, BEEKETDALORBEDT— 5 LB TT

Table 1. Estimates of the gradients of the regression lines for the whole and seg-
mented functions. (a) The mean results for four different subjects at each
illuminance. (b) The results for one subject with all the illuminance tested.

(a) Mean
Range of duration
Illuminance 10-200 ms 10-70 ms 70-200 ms
slope r slope r slope r
3872.0 td 0.33 095 022 1.00 0.60 0.99
605.0 td 0.29 0.96 0.19 0.97 0.44 0.99
48.4 td 0.34 0.97 023 0.98 0.52 0.99
0.4 td 0.43 0.99 0.37 1.00 0.54 0.99
(b) | Subject TT
Range of duration ‘
Illuminance 10-200 ms 10-70 ms 70-200 ms
slope r slope r slope r
3872.0 td 034 099 0.17 099 0.70 0.98
605.0 td 0.45 0.97 0.32 098 0.72 0.98
48.4 td 0.47 0.98 034 097 0.65 0.99
0.4 td 0.62 0.99 052 099 0.74 0.96
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1 ZORBREIEITCT NS,
MREROAREE L 203CThofze SHUL, FEHEOE S
LTix, LHENFROZIIIMHEMNFHOZLIZE 22 RiEhwWS %
Ao L L, EREROSTIEE ) OREZRTHBEREUS, BEBETT
0 3872.0td & 04td DF—F ZrE, 70ms #IZT T 7% DO
TEL, ZOXKLIIHLUTROSNIMBEOHED, 75 7LMFKIH L THRD
LNIAEL Y bFL, 77 7RERCEZSOHS D520 TnbbER
bND. TOWE, BUREROHE, HEOFRIEMI 70 ms L ETid
BLEOSTHD, 70ms L TFTIER02TH - 720 §E- T, RO
Rkl 0 77 7 12N 2 B OB WER IS ENY 2 0T
ERVET A b, BOTHECEERERIICB VT, WHENERE OB
) LHNEBEROZLIEP R Y AEVWDDOTH o722, FRIZL2 DD ST,
A 10ms B OBMOMINITRETH DT EARENT, BB
7 7 ORI, RIBEELR/NOHE IR D K E & 2B bz,

% %

REFFETIE, v7=F 2 — FEEEZ AT, 10-200 ms OJERIBIZ T
o+ B HRER R O BEARE S N7z 7 ORR, THBEREETOT s =
Fa— FHEEMWD T T 7 DHE, T2bLNFREOMIE, FB Rk
[H4510-70 ms OB TIZB B 0.2-0.31E, F 7270-200 ms OHiH T
(204-05H B DEE & 5 T LA KM SN/, Eisler (1976) 12X 5 &,
Svenson (1973) i, 50 ms.LL E 600 ms i OO 22 BRI 3 50
BN 2B LT, 0318 W) RFREFHETVDE E VI B, L
BOECREREZ BE, ZOMHEIZT70-200 ms OHIFHIZ BT 5.LEAEHE
R D75 7 DXFREREDH05L ) bhbhofBREEML 0L
RBHZEENTED, A LdIhoOHEIX, 600ms M EoHEH % H
WBRIZIE 511 50.8~1.0RTH & W ) XFFEEDME (Eisler, 1976) 12k~
RYPNEV, 80T, HMOBREBEIECESITIE, TERRE - 25
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BowgFhizsBnad, DHEMREEIIYHEMER L) BELOE &N
{, MHOFHBREEMIFTRWVHED ECHERCORBERIRSIVEEZ 5,

AR TIZE 2, BEOEICHET 79 7 ORFHREMEE, 70ms DT
DEFEMERTIRESIINE AL EbRMERE, SO X, 70
ms DUF ORIE E N LR E T, FHEMRICEA X = A LBP7% L
EH—EELOoTVBILERET S, TOEHD 70ms &\ ) FrfeikiH
O, RBOMED S IZTHTTH Y, TOBEME =X 208 Y
BAIIHEROFRIZBNTITOIL D LRSI NS,

F O Fbe e 4% 60-100 ms fFE TRFEHOBEBETH E V), K
EBRTOMRBEBELOLLGEREIERIIBVWTHHESIN TS (Allan,
1983), L LEBRFROERIDLAADZ L, HABEEHORRNFEED
BVWETSERET, HROFEUHORIIEIVT, 5 71 ITIKFEL
BOVEEHBLEREOZA L v F U IR T0ms fHETET A EERITHI LI
IMEPED B, FBEEICBWTL, HHORRREROELIIHE ) NFiE
BEOZAABE ms i ETHAELAZ EBRBER TS (Allan, 1983 ;
Eisler, 1975 ; Michon, 1967) 2%, SIEICBWVWTIEFEKLZ T -5 IEdINET
PHEINTVERY, o T, ¥4 L4 —F—OHHEETOLEMERIL,
FELTHEEY) 74 NTOFERLHEBAROBNIZESWTHRBESING &
EZBDVEETHA I,

B A AS AN OFE AL X 1 = X 5 DERD B WIZHHE T O D
RTHoEVIERIE, ERD RO LSOV B 2 B X
D, FMOFHEIERICE S 2 AT SLE s L v ) Mz HERT 5
L DTV B, SHOEBRTHRDIS XS & < A TBISH LT
i, MBI ANVE—-ORFRNER EORMEROBEWERIZLD, B
BARDOZ L DETPHEINDLEEZZONA, Thbh, T EVEH
DHEIZBNTIE, EFY 7410 L BERSKE CHND L FREIND, &
i, B Z SRR R O 95 (Hirsh & Sherrick, 1961) R F5fi g O 77
Al (Grondin, 1993; Grondin, Meilleur-Wells, Ouellette & Macar, 1998; West-
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‘heimer, 1999), FIREOME (Efron, 1970b) 7 2B WT, FEESHRE
FVENTWEZ LI MONT WA, #lZ, BEMEICELT, KIS
BTV TFARTHEULAZMASRE SN ELTY, ZOREILH
HBANZALER—DbDEEZ LI LICFEETRZITINEL S0,

B ED RO ED 75 7 DAL, MOBELREIZHTRED 5
2o CORERE, TBOBEIEISLVIFETHo T, LI
U E DTS WIT EBENS % 2 & (Goldstone, Lhamon & Sechzer, 1978)
L DHHSINERETEHR WV AEBRIZEWTHIE SN2 0B 2 HH
RER I, 25 % OMEEKEICBT HHEENTOMMM R D DN TH b,
it> TZORRIE, HREDRERIIBTT A P ENEERFHOH
FIZBWTIE, FEOMENEREITEWIEEIZ, R OZEIIHT 5 &
EVPEATAILEARTOINDEZEZONS, L LEREMFINEICKIT
THEOREIZE 3 5% (Allan, Kristofferson & Wiens, 1971; Nilsson,
1979) TlE, RBIFEETHWOLN X 9 BIFFIBEVEEORMIZHV5 1
TELT, COMHUZIRT S LI LT —F7IZHMEIN TRV, 5D
MESAfF7-NB L ZATH 5,

Serviére, Miceli and Galifret (1977) &, ¥E (B L% 160 cd/m?) - B
HEEBHITIFTHELW30ms & 50ms DD ORI D F 5 THETDH 5 &
ELTwb, ZORERIL, RBZETD605.0td (192.7cd/m?) &BTo, 70
ms DT OFHRHE A CORFR/EAVNEVE VI BRLSTHTE L
MPTE D, Serviere HLIZEL DR %, 60 ms RGO IE BB &
WHIRZEZETEHLDEMLT WSS, ZORBORIIZELTIE, 6050
td (192.7 cd/m?) DORIBILIFEHIE B AT 40-50 ms LLUT T BIFE 2 Fit D FN
KR EWV)TEH (1998) DFHELAEHT S, L L Figure 1ITRER
TWBEIIZ, FIRPBRENE V) R 22T 2R OFEMICB T
b, FEFEHORBIITTETH 5, BER - TN S, HBENEROME
HFThHY, MHIITHENIZXBEINED, 2OZKLIZBWTIEENR/ N =—
Yo UAEAET Bo TR (1998) 1X, BERIHY L HEMEISE, <A %
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> 7% (Breitmeyer, 1984 ; Hood, 1998) 2 & Y & B2 |2 FR S 7z
HERDRME LNV TOIGED, RAODEENBIOA»LEY, ThiZ
e EHWERDE RS HAEIET 52 L R FMWHEIIIR Lz $7218
IR, BRE &) REREIR 2 B85 5 TR O Rk A8 i3
HIZoN, REDBENRTORBYZEDSY QMENTL2 2 /AL T
WBA, ZORFRIEE, TOX) RREBICHNT 5 REEREIOR BT EETH
B e AR CORBBIHET 2 b0 L Ebh b,

51 B X B

Allan, L. G. (1983). Magnitude estimation of temporal intervals. Perception & Psy-
chophysics, 33, 29-42.

Allan, L. G., Kristofferson, A. B., & Wiens, E. W. (1971). Duration discrimination of
brief light flashes.  Perception & Psychophysics, 9, 327—-334.

Baker, F. H., Sanseverino, E. R., Lamarre, Y., & Poggio, G. F. (1969). Excitatory
responses of geniculate neurons of the cat. Journal of Neurophysiology, 32, 916— -
929.

Behar, I, & Bevan, W. (1961). The perceived duration of auditory and visual intervals:
cross-modal comparison and interaction. American Journal of Psychology, 74, 17—
26.

Bobko, D. J., Thompson, J. G., & Schiffman, H. R. (1977). The perception of brief
temporal intervals: power functions for auditory and visual stimulus
intervals., Perception, 6, 703—709.

Boynton, R. M. (1966). Vision. In J. B. Sidowski (Ed.) Expemmental methods and
instrumentation in psychology (pp. 273-330). New York: McGraw-Hill.

Boynton, R. M., & Siegfried, J. B. (1962). Psychophysical estimates of on-responses
to brief light flashes. Journal of the Optical Society of America, 52, 720-721.

Breitmeyer, B. G. (1984) . Visual masking: an integrative approach. New York:
Oxford University Press.

Buffardi, L. (1971). Factors affecting the filled-duration illusion in the auditory, tac-
tual, and visual modalities. Perception & Psychophysics, 9, 404—406.

Craig, J. C. (1973). A constant error in the perception of brief temporal intervals.
Perception & Psychophysics, 13, 99-104.

Durup, G., & Fessard, A. (1929). Surlavariation de 'energie lumineuse et de 'acuité
visuelle en fonction de la durée, a intensité apparent constante. LAnnée
Psychologique, 30, 73-86. ‘ :

Durup, G., & Fessard, A. (1930). Le seuil de perception de durée dans Pexcitation
visuelle. LAnnée Psychologique, 31, 52—62. :
Efron, R. (1970a). The relationship between the duration of a stimulus and the dura

tion of a perception. Neuropsychologia, 8, 37-55.
Efron, R. (1970b). The minimum duration of a perception. Neuropsychologia, 8, 57-63.
Efron, R. (1973) . An invariant characteristic of perceptual systems in the time

— 401 —



LEBEREE £ 4% 15 (A0

domain. In S. Kornblum ( Ed.) Attention and performance, IV ( pp. 713-
736). New York: Academic Press.

Eisler, H. (1975). Subjective duration and psychophysics. Psychological Review, 82,
.429-450.

Eisler,H. (1976). Experiments on subjective duration 1868—1975: a collection of power
function exponents. Psychological Bulletin, 83, 1154-1171.

Enns, J. T., Brehaut, J. C., & Shore, D. 1. (1999). The duration of a brief event in the
mind’s eye. Journal of General Psychology, 126, 355-372.

Fraisse, P. (1984). Perception and estimation of time. Annual Review of Psychology,
35, 1-36.

Furukawa, M. (1979). A study on the difference in visual and auditory temporal judg-
ment (II). Tohoku Psychologica Folia, 38, 18—28.

Getty, D.J. (1975). Discrimination of short temporal intervals: a comparison of two
models. Perception & Psychophysics, 18, 1-8.

Goldstone, S., & Goldfarb, J. L. (1964). Direct comparison of auditory and visual
duration. Journal of Experimental Psychology, 67, 483—-485.

Goldstone, S., & Lhamon, W.T. (1974). Studies of auditory-visual interval differences in
human time judgment: 1. Sounds are judged longer than lights. Perceptual and
Motor Skills, 39, 63-82.

Goldstone, S., Lhamon, T. T., & Sechzer, J. (1978). Light intensity and judged
duration. Bulletin of Psychonomic Society, 12, 83-84.

Grondin, S. (1993). Duration discrimination of empty and filed intervals marked by
auditory and visaul signals. Perception & Psychophysics, 54, 383-394.

Grondin, S. (1998). Judgments of the duration of visually marked empty time inter-
vals: linking perceived duration and sensitivity. Perception & Psychophysics, 60,
319-330. '

Grondin, S. (2001). Discrimination time intervals presented in sequences marked by
visual signals. Perception & Psychophysics, 63, 1224—1228.

Grondin, S., Meilleur-Wells, G., Ouellette, C., & Macar, F. (1998). Sensory effects on
judgments of short-time intervals. Psychological Research, 61, 261-268.

Grondin, S., & Rousseau, R. (1991). Judging the relative duration of multimodal short
empty time intervals. Perception & Psychophysics, 49, 245-256.

Hirsh, I.]., & Sherrick, C.E.,Jr. (1961). Perceived order in different sense modalities.
Journal of Experimental Psychology, 62, 423-432.

Hood, D. C. (1998). Lower-level visual processing and models of light adaptation.
Annual Review of Psychology, 49, 503-535. ,

MEER (1994). FERAEOREHEREL FaEfE. Kb F - 4HEE - K
BT R FRERE - MECHEZENY F 7y 7 (pp. 1565-1570). HH : FfE
EE.

MEIELX (1996). BHEOBRELE L BALE. RHECF - FAEZEE - ¥R
= MEREK - G - F T R LBERER —Z DR TRV E—
(pp. 38-49). HHL | L KBEERE.

MHEXT (1996). FHEFHMEOET V. BRHEXT - G - FAN= - EEE
INER 2 - 7 M2 GR) LEMRER —Z2 D5 { TRV Z— (pp. 129-144).
WER L AL KEEE .

Mattes, S., & Ulrich, R. (1998). Directed attention prolongs the perceived duration of
a brief stimulus. Perception & Psychophysics, 60, 1305-1317.

—402 —




Wl 7OV A DR O HIE

Matsumura, M. (1975). Visual responses to brief flashes of different temporal stimu-
lus wave forms. Tohoku Psychologica Folia, 34, 95-102.

Michon,J. A. (1967). Magnitude scaling of short duration with closely spaced stimuli.
Psychonomic Science, 9, 359-360.

Nilsson, T.H. (1979). Visual temporal discriminations of brief pulse intervals. Vision
Research, 19, 41-48.

KEFE (1961). KeHFHMGATZEORE. LHESN%E, 32, 44-54.

Robert, J. W., Stutz, M., Vassolo, P. A, (1975). Intermodal transfer in temporal
discrimination. Perception & Psychophysics, 18, 281—-286.

Serviére, J., Miceli, D., & Galifret, Y. (1977). A psychophysical study of the visual
perception of “instantaneous” and “durable.” Vision Research, 17, 57—-63.

Stevens, S. S., & Greenbaum, H. B. (1966). Regression effect in psychophysical
judgment. Perception & Psychophysics, 1, 439-446.

FHFZ (1998). BRI FHRIE VI REMERIZOWT. HALEFEE62ME
KeFFRmILE, 537,

WiHFEZ (1999). BLToORMIME. E@FJ‘* SRIRERFEWI RS, 99, No.

: 185, 7-12.

HWIHZFZ (2002). Fﬂtﬁ% WATEITR§ ARERIINE. BALHEZERE6H RS
Fam LEE, 488.

BHFZ (2003). ZEIGICHT B EEENAR —B BT B HLER DR 55
fFRRIZOWT— 3k, 66, 3 - 4%, 99-118. :
HILEST (1987). KEREAEDOETF IV EEHFHMOE T V. LB, 30, 423-

451.

Thomas, E. A. C., & Weaver, W.B. (1975). Cognitive processing and time perception.
Perception & Psychophysics, 17, 363-367.

Treisman, M. (1963). Temporal discrimination and the indifference interval: implica-
tions for a model of the “internal clock.” Psychological Monographs, 77, No. 13.
(whole No. 575).

Walker, J. T., & Scott, K. J. (1981). Auditory-visual conflict in the perceived duration
of lights, tones, and gaps. Journal of Experimental Psychology: Human Peyception
and Performance, 7, 1327-1339.

Westheimer, G. (1999). Discrimination of short intervals by the human observer.

, Experimental Brain Research, 129, 121-126.

Woodrow, H. (1951). Time perception. InS.S.Stevens (ed.). Handbook of experi-

mental psychology (pp.1224-1236). New York: John Wiley & Sons.

—403 —



EBERGHE £ 4% H15 (AN

Summary

Subjective Durations of Brief Pulses of Light.

Takayuki Takiura

The perceived durations of the brief (10-200 ms) pulses of light were scaled
by the magnitude estimation technique. The gradients of the log-log power
functions were about 0.3, which is far less than 1.0 reported in the previous
studies with longer pulses. This means that the change in the perceived
duration is far smaller than the change in the physical one. The function,
however, seemed to be segmented into the two parts. The values of the
gradient were about 0.2 for the lower segment (<70 ms) and 0.5 for the upper
one, respectively. This transition was speculated to occur at the central stages

of the modality-specific time processing mechanism.
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