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A simulation of visual evoked potentials to light and dark stimli by their on and off components
Shigeru Yoshida and Tomoyuki Yoshida (Institute of Psychology, University of Tsukuba, Ibaraki 305)

Abstract

Visual evoked potentials to light and dark stimuli (5 ft-L) with the durations of 10-1000ms were
extracranially obtained from occipital cortex in human subjects. VEPs were simulated by two kinds of
components, the one was on or off component which was unconditionally discharged by onset or o6ffset of
light stimulus, and the other was light or dark adapted component which was discharged by stimulus offset
or onset under light or dark adaptation. A physiological model of VEP components, which was composed
of B and D neuron as differential components and glial cells with adaptive threshold as integral compo-
nents, was proposed as a basic model for the facts of VEPs by various temporal patterns of stimulation.
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Fig.1 VEPs to light stimulus (left column)
and to dark stimulus (right column).
The numbers and rectangular marks
indicate the durations of light or dark
stimulations. Arrows in the left column
show theoretical peak latencies of DN1
and ones in the right column those of
LP1. (Subject: S. Y.)
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Fig. 2 Process for defining on and off com-
ponents. See text in detail.
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Fig. 3 Simulated VEPs (solid curve) and raw

VEPs (dotted curve). Indications are
as same as in Fig. 1. Pearson’s coef-
ficient of correlation (r) shows a degree
of similarity between simulated VEPs and
raw VEPs.
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Fig. 4 A physiological model of VEP componénts (in case of 100ms light stimulation). B: B neuron,
D: D neuron, L8: light adapted threshold, D: dark adapted threshold, S: stimulus mark.
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