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A Model of Speed Perception Structure Including Visual
Distance Perception Structure of a Driver

Hirofumi YOTSUTSUJI* Hideyuki KITA**

This paper suggests a theoretical model of speed perception structure including visual
distance perception structure of a driver while driving alone. Through the modeling of
visual perception structures for distance and speed, this paper shows that the functional
relationship between the actual distance and the perceived distance to an optical stimulus
on the road surface in driver's view can be either an inverse proportion form if the near-
miss-to-Weber fraction of distance is constant, or a logarithmic decrement form if the
Weber fraction of it is constant, and also shows that the functional relationship between the
respective time-rate-of-changes of the oncoming and perceived speeds of the stimulus can
obey a power law with respect to 'sensitivity', if a proportion of the time variation of the
Weber fraction of the perceived speed to the time variation of the Weber fraction of the
actual distance is defined as the sensitivity. Through the model analysis using prior
research data, this paper shows that the estimate of the sensitivity in the speed perception
structure model enables the distance perception structure to be verified, and also shows
that the sensitivity produces 'over-perception’.
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