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The Effect of Spacial information on Audiotactile Temporal Order Judgment

Aki Tamura

Abstract — This paper describes the effect of the position where stimuli are presented
on audiotactile temporal order judgment (TOJ). In experiment 1, to clarify the effect
of field-of-vision and spatial redundancy on TOJ, participants judged which of auditory
and tactile stimuli had been presented first under four conditions: Front-Same, Front-
Different, Back-Same and Back-Different condition. “ Front” and“ Back” mean that
stimuli were presented in front of and after participants respectively.” Same” and* Differ-
ent” mean that stimuli were presented at the same and different position respectively. In
experiment 2, to clarify the effect of peripersonal space on TOJ, stimuli were presented at
farer position than in experiment 1.In experiment 1, the just noticeable difference under
Different condition was smaller than under Same condition only in Back condition. In
experiment 2, no difference was found. These results suggest that temporal resolution of

TOJ becomes smaller by spatial redundancy within non-visual peripersonal space.
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Fig.1 Ilustration of the haptic device.
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Fig.2 Schematic illustration of the experimental set up. The auditory stimuli

were presented 200 mm from the centre of the body. The tactile stimuli

were presented to the right index finger.
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Fig.3 Four experimental conditions: (a) Front-Same condition under which
participant ’ s right finger was placed in the front and the auditory stim-
uli were presented from the right speaker, (b) Front-Different condition
under which participant * s right finger was placed in the front and the
auditory stimuli were presented from the left speaker, (c¢) Back-Same
condition under which participant ' s right finger was placed in the back
and the auditory stimuli were presented from the right speaker, and (d)
Back-Different condition in which participant’s right finger was placed in
the back and the auditory stimuli were presented from the left speaker.
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Table 1 Mean and standard errors of the JND and PSS values (in ms) under

each condition in experiment 1.

Condition Front Back
Same Different Same Different
JND Mean 59.9 45.3 58.0 39.8
Standard Error 7.3 5.4 8.9 4.7
PSS Mean -4.2 -21.3 -18.1 -19.4
Standard Error 16.5 13.1 15.3 13.5
1 —
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Fig.4 Averaged psychometric functions across all participants under each con-

dition in experiment 1.
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Fig.5 Averaged JNDs across participants. The error bars represent the stan-

dard errors across participants.
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(a) Far-Same condition

(b) Far-Different condition

Fig.6 Schematic illustration of the set up in experiment 2. The auditory stim-

uli were presented 700 mm from the centre of the body. The tactile

stimuli were presented to the right index finger. (a) Far-Same condition

in which participant ' s right finger was placed in the back and the au-

ditory stimuli were presented from the right speaker. (b) Far-Different

condition in which the patient’ s right finger was placed in the back and

the auditory stimuli were presented from the left speaker.
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Table 2 Mean and standard errors of the JND and PSS values (in ms) for each
conditions in experimental 2.

Condition Near Far
Same Different Same Different
JND Mean 64.5 45.3 65.4 73.3
Standard Error 0.9 2.2 5.4 3.7
PSS Mean -18.3 -34.6 -12.7 -19.8
Standard Error 15.9 13.6 20.2 18.8
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Fig.7 Averaged psychometric function across participants under each condition

in experimental 2.
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Fig.8 Averaged JNDs across participants in experiment 2 and under back con-

dition in experiment 1. The error bars represent the standard errors

across participants.
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