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The perception of short temporal intervals in auditory sequences

Haruka Shimosako (National Institute of Advanced Industrial Science and Technology)
Tadashi Kikuchi (Institute of Psychology, Graduate School of Comprehensive Human Sciences,
University of Tsukuba, Tsukuba 305-8572, Japan)

This study investigates how we compare temporal intervals in auditory sequences. In
Experiment 1, participants heard an isochronic sequence and judged whether the last interval was
equal, long or short. Performance was more accurate as the number of tones in the sequence
increased. In Experiment 2, participants heard three types of sequences: lengthening successive
intervals, shortening successive intervals and alternating long and short intervals. The task was to
detect an interval change. Participants detected the change when the deviation from the first
interval was 3-9%, but there was quite a large shift from the periodic beats established by the
initial intervals. The results suggest that an interval-based timer provides greater precision than
beat-based timing. In Experiment 3, the participants heard five types of eight tone sequences and
subsequently continued to tap at the same pace. Inter-tap intervals were related to the average of
the seven heard intervals. There was no clear evidence for beat-based timing.
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IOl DZEALEIE, I EHET e b0
3ms, Sms, 7Tms ® 3 I % R /oo Bib D ¥
4 7EEILESmsF Bl &+ 3 &, 10l
500, 495, 490, 485ms &/ L ¢ 04 < % B HEiER
HI, 500, 505, 510, 515ms & & < 7% B BT RF,
B OEL)B00, 505, 495, 510, 490ms & 1 2B
RN T BRERFIO 3FEISVER S Nino S
BRI LT, EBR1OEEIS, MBOZE
{LBRIAETIC 8 & »500ms R EEF RTIMEA S
7oo BALE 3ITEIE, BMtoy 4 73, SR
L2 FEOMAED S, 18EEDE RGIAS N X
iz T OWIBMEEIIER 1 LRI &
N, BEENF] ms DATHE I L MR L,

EE EER] LFERTH o7

FHE SNEIEE SR E R TV LA UVIZHES
L (60-65dB), IRRENTERFIOEEEEOLE
LR D WL, -2 2 eakd bz,
Frfzbzl, FREETEMTILEBELLN
F—M LRSI L D BERFIORRIEPIEE N, KD
FERMEBoXF—-HLICLY), BMEOEBREN Y
AIVITERREN, 1 70y 7 TCISHEEOE
RN T v FAREFTIRARSN, 1 70y 7 O
Bk, 1079y 7 ORBATH Tz, 70y 7
AT BEERBEDTRT b,

HWREEE

FBOE 1 FRAPLBMEOF —MWLKISE T
DR A S BTSSR & L T200ms I L7z %
BHL, FOEMCRRINLE (R LT
STl & A Lz, SHiEA AR50 1T
h, FREOZEILBERNIC S — 30 L BUSAT158 4T A L
HBONTZE DT — 7 & TE N, SRERINC
B X —LRED 7 RITUTTH - 28NE18
‘DT — 5 R E LT,

ZOZ21 T LB HRERBORY E{LRHK
DB EBRMOENR L DEDFEE, &L LTH
17-44ms (3-9%) @ #i B 12 & - 7z (Figure1)o
DA OREE, Eihoy 47 (F(2,34)=13.59,
p<.0D), Z& 1t & (F(2,34)=126.00, p <.01),
& Mmoo A & F(117)=86.06 p<.01)
DEHRE BLUEILDO Y4 TxEALE
(F(4,68)=2.69, p<.05), BIbD s A 7 x FHRE



12 PO K L BB R

DEE (F(2,34)=9.13, p <.01), ZftE x &H
o & (F(2,34)=31.01, p<.01) O HEH
WHEECTH-720 74 v ¥ —0LSD MEDER,
B L e OMBOZEE, RERG & L TE
- BIERFIOEAICRE L, EMBERIILD D
HERFIOBEIIKEP o7 (p <.05) BILEITK
EL B3 E, RICHLBRAOOBBOENKE L
oz (p<.05).

TAD S 4 TIZHE LT, i - BERFIPZXER
FIED D X WHIBEIC R 2 ERRE N2 o
720 b LERVNOBEMD 2F % B < Z & T500ms @
AME— MR SN EET S &, 1BiF - BT
RINIBITAE— b SOFTITMEMICKE %
D, RERFNLID S LT VWBRHBEICZ2537TH
Bo TN BN ELRLE— NEFEEIZLEREL
T, BERVOGAIIUCHOEROY — b, 48
RINOBEFFICERDO Y — F 25D FThOTFH %
kKdi-b T A, i - BERVOBEOTIITER
a5 C B X £140-185ms DFFH, &HRH TD
88-94ms D HIFHIZ H - 72 (Table2), FEEE 1 D

70

60 | —e—iEE --o- B8R
—h—BE - -A- EHEE

50 | ——%E -0 Z:%E

(2) MOFBONY M RS
B
(o]

L& (ms)
Figure 1 [UGSHE: & B OMBHE

Table 2 JFUSE:E ¥— b & D3 (ms)

epEE g R
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HETHo L BbNb, EMETRAIZEALZ
WA BB EENE I 25200, OO 1
DO TR, BHOBEMEL Y LT
A IYPFARIZLTWATEEEDLREN,
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Table 4 FHAEFRHEICBITE2 -85y SHEOFH L SD (ms)

EE! EHM TRARIE RS Hi R IE il
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SD 4.09 2.89 3.00 3.58 2.65
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