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Estimation of double-flash threshold by visual evoked potentials

Tomoyuki Yoshida and Shigeru Yoshida (nstitute of Psychology, University of Tsukuba, Ibavaki 305)

Temporal resolution of a double-flash was investigated by recording visual evoked potentials (VEP)
under two luminance levels. At first, a hypothesis that the resolution would correlate to the appearance of
a response to the second flash was examined by the subtraction method of VEP. It was found that the
double-flash threshold could not be estimated by this method, because the second-response appeared at 50
ms SOA which was below the threshold. Next, the negative-positive sequence of VEP to a single-flash was
investigated by means of the multiple regression analysis in view of perceptual inhibitory processes.
Consequently, we could obtain a well-estimated value of the threshold from a linear equation of luminance
and duration between two positive peaks of a single-VEP (P 1, P 2).
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Fig. 1 Percentage reported as two flashes at each SOA. Vertical lines indicate double-flash

thresholds at two luminance levels.
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Fig. 2 VEPs elicited by single- and double-flash in two subjects. VEP is averaged from 50

responses and negativity is upward in this Fig. and other Figs. Dot lines indicate the

theoretical N1 latencies to the second flash, which are calculated with SOA and N1 latency

of a single-VEP. Peaks in circles are N1 peaks of the second-responses estimated from the

lines.
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Fig. 4 Averaged second-responses to SOA
stimuli shorter or longer than the
double-flash threshold. A: a single
-VEP. B: averaged second-response
to shorter SOA stimuli than the thres-
old. C: the averaged second-response
to longer SOA stimuli than the thres-
hold. D : average response of B and C.
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Fig. 5 Average amplitudes of the second

-responses of five subjects, which are
measured as illustrated on the right
upper side of this figure. Vertical lines
indicate average of double-flash thres-
holds of five subjects.
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Fig. 6 The relation between the double-flash
threshold and P1-N1-P2 phase of a
single-VEP in five subjects. The verti-
cal line indictes the threshold of each
subject.
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Fig. 7 The relation between the double-flash
threshold and the duration between
two positive peaks (P1, P2) of a single
-VEP. Regression lines are drawn with
the linear equation that estimates the
threshold (DT) from luminance (L)
and duration between Pl and P2 (D).
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