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Table 1 Subject conditions
hSubject Age Sex Visual Acuity | Dominant Eye
HM 22 Male R:1.2, L:1.2 Right
KK 22 Male R:1.0, 1:1.0 Right
T.M 23 Male R:1.2, L:0.5 Right

R: Right Eye; L:Left Eye
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Table 2 Kinds of auditory stimuli

Kinds of Auditory Stimuli

Auditory Stimuli

No. A+B C
1 (a) {ag +bg 0" cgl0?
() {ag +bg}10? 10" +cg10°
2 (a) {a) or bAIU* +1ag + by AU” 110! +¢410°
(b) {ag or b 0" +1ay +bg O~ 110" +¢410%, ¢} =cf +4ay or by}
3 (a) 183 or by U~ +{ay or b JIU* +{ag + by LU~ 2102 +¢110! +¢910°
(b) tay or by U~ +{ay or by AIU* +1ag + b 10~ 2102 47101 +410%, ¢ = + {ag or by}
4 (a) {ag + 511101 + {ag + By 10° 110! +¢q10°
(b) {aq +b1}l()1 +{ag +bu}]00 cllU] +cn100, ¢ =ci +{ay or b}
5 (a) {ag + b0 + {ag + by )10° 3102 +¢110" 4 ¢910°
(b) {ay + 10T + {ag +bopo° 2102 +c1101 +.¢410°, cp=ci +{ay or by}
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Fig. 3 Auditory reaction time as a function of the kinds of
auditory stimuli (1)for subject H.M, (2)K.K and
(3)T.M. Advance as first figure (a)do not exist or
(b)exist.

BEDZ ENS, BERRIGHEICEILE 52 58
REL THEDEL LB ENDDHFENE Z S
N5. T5IT, Fig. 3 1TmR L= RIER BIZ BN X%
DERITHBL TR, F2, 80 R0 0K E
WBIL TH, MBMAEO LRIV K ISR O
ENMRESR>TVS. LENST, ThSDORE
WP ENERICEZ 2B IS L WEATIE
72V, & T Fig. 3 1R BB SRS & 5 B g

O # L = (Difficulty of Auditory Stimuli) & DFS
ICE BB &R D 71, BB HI O i 5 B R X
DAS(ny,n,np,l,m)ZLUTOLIIZEETS.

DAS(”aZ7nal’na()’nhZ’an”bO’l’m)“
{(omyy + By +my) + (om1py + By +1myy)}
x(Em+1D)+E 1 (8

@RIZBNT, nyy~n,o K ny, ~ny 12(2),)RIC
B Bay~ay R b,~by WEIET S EZ 0, FEIEL
BNEE1R2EDEKELE. BB, o, B, v,
ERVERINSOERETH D, LFOFNEIC &
DRIER RN SKD B,

@®RITRYT DASEKZER T, KERTHW/-
BEHFMERETDE Table 3 DL D127 5.

Table3 DAS as a function of kinds of auditory stimuli

Kinds of Auditory Stimuli (No.) Function of DAS

1 (a) (r+7)E+1)
(b) T+T

2 (a) (B+7)(§+])
(b) B+7r

3 (a) (e+7)(£+1)
(b) a+r

4 (a) (B+B)(E+D)
(b) B+8

5 (a) (B+B)(E+1)+ L
(b) B+B+¢
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4 (192) b =

LOG = log[auditory reaction time(msec)] 9)

Table 4 The value of auditory reaction time with logarithm

Kinds of Auditory Stimuli The Value of LOG
(No.) HM KK ™M
2 (a) 2.35 2.42 2.53
| (b) 2.61 2.74 2.66
3 (a) 2.53 2.59 2.80
(b) 2.78 2.73 2.84
4 | (a) 3.73 2.72 2.80
(b) 3.08 2.93 3.02
5 (a) 3.04 2.73 291
- (b) 3.23 3.02 3.09
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Fig.4 The ratio of the value of auditory reaction time with
logarithm

Table 5 The value of an approximate line

The Value of Approximate Line
HM KK ™M

Functions of DAS

0.72 | 0.81 | 0.81
0.79 |1 0.87 | 0.85 | 0.93 | 0.81 | 0.92
0.86 | 0.94 | 0.88 | 0.96 | 0.85 | 0.96
0.93]1.01]092|1.00]|0.88|1.01

0.89 | 0.77 | 0.87
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Table 6 The value of DAS of the auditory stimuli

Kinds of Auditory Stimuli (No.)| The Value of DAS
1 (a) 5.85
(b) 5.85
2 (a) 5.85
(b) 7.22
3 (a) 6.55
(b) 8.09
4 (a) 7.29
(b) 9.00
5 , (@) 8.29
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Fig. 5 Auditory reaction time as a function of the difficulty
of the auditory stimuli (DAS)
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Fig. 8 Visual reaction time as a function of the difficulty of
the visual stimuli (DVS) (1)for subject H.M, (2)K.K
and (3)T.M.
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DVS was (1)5.85, (2)7.29, (3)9.00 or (4)10.0.
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Fig. 11 Difference of the reaction time between the visual
and the auditory tasks as a function of the (a)DAS or
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AR FE B O 1R S ) & BE R SOUSR R D E



A 1 0 AR B AL B o e ST A 1

NTNZE, PHERICHBIT 2 EM KSR Y E
BICB T DBEHSUSHMOK & LT Fig. 12 KU
Fig. 13 IZ7R 7. Fig. 12 XU\ Fig. 13 O#4#fIZ, Fig.
11 EFRRRICEER RO DAS M (a) &, #EHI
D DVSHE (b) ICDWTENFIURLTHS. Fig.
12 IRTEDIIEAZERZD D bOD, FEEHE
LTHRMEZ, SERAME L THEERESE
D ERNBOERER O LFERIC, £TOK
BRETHNTHERAED DASTED FRIZ - TH
REUGH O LR RIIMINT 2. LHAL 208K
ISR LR R, HEFED DVSEO F Rz e
WHREOHEMLaM>7. £z, Fig. 1317RT &
DICHER ISR O R RIIBEHFE D DASHED
LRSS TRDTBMEAICH S, & 510, HEH
WD DVSTED LRI TS 2R E S
N3 3T EMGMo7=.

350 {a)-1 —0—DVS=585|  {b)-1 —0— DAS=5.85
--0--DVS8=7.29 --0--DAS=9.00
250 +o0--- DVS=9.00 oo DAS=10.0
- %~ DVS=10.0
150
50
_ =50
S
S 350 {(a)-2 (b)-2
X
2 250
>
» 150
s
>~ 50
s
£ -50
Z
&
350 [a)-3 (b)-3
250
150
50
P sl
-50
5 7.5 10 5 7.5 10
DAS DVS

Fig. 12 The ratio of alteration of the visual reaction time of
the Visual and Auditory concurrent to the visual
reaction time of the Visual only experiment as a

function of the (a)DAS or (b)DVS for subject (1)H.M,

(2)K.K and (3)T.M
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Fig. 13 The ratio of alteration of the auditory reaction time
of the Visual and Auditory concurrent to the
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CHARACTERISTICS OF REACTION TIME
IN HUMAN VISUAL AND AUDITORY INFORMATION
PROCESSING

Jing-Long WU, Hiroaki MIZUHARA and Yoshikazu NISHIKAWA

In order to investigate interactive characteristics between human visual and auditory information processing,
human visual and auditory characteristics have been measured by our previous studies. In our previous
investigations, the visual search and the speech perception (mental arithmetic) were used as visual and auditory
stimuli. respectively. The experimental results suggested that human visual information processing is affected by

the auditory information.

In the present study, human visual and auditory characteristics of reaction time are measured, and the tasks of
mental arithmetic are used as the both of visual and auditory stimuli. The measurement results suggest that the
visual information processing is affected by the auditory information. Furthermore, the experimental results

clarify that the auditory information is affected by the visual information.
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