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Fig.1 The transmission delay of neural signal is significant and ubiquitous
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Fig.3 Neural mechanisms for anticipative tracking (Cited from Reference[6])
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Neural Mechanisms for Anticipative Tracking of Moving Objects
Mi Yuanyuan®, Tan Bilan**, Wang Binyou®
(a. School of Medicine; b. School of Bioengineering, Chongqing University, Chongqging 400044, China)

Abstract: Up to now, we know more about how neural systems process static information, the equally important issue
of how neural systems process motion information has remained much less understood. A big challenge in processing motion in-
formation is to compensate for time delays which are pervasive in neural systems. These delays are significant and also inevita-
ble, which are the consequence of neural signals transmitting over layers of neurons and between cortical regions. If these delays
are not compensated properly, our perception of a fast moving object will lag behind its true position in the external world sig-
nificantly, impairing our vision and motor control. A large volume of experimental study has revealed that the brain compen-
sates time delays by predicting the future position of a moving object. Recently, a computational model which exploits continu-
ous attractor neural networks, a generic model for neural information representation, and negative feedback, a phenomenon
widely existing in neuronal and synaptic activities, was proposed. This model achieves a constant anticipative time as observed
in the experiments successfully. In this paper, we review the neural mechanisms for implementing anticipative tracking of ob-
jects, and discuss the potential applications of these neural models for brain-inspired computing.

Keywords: anticipative tracking; continuous attractor neural network; negative feedback; brain-inspired computing
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