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Abstract

Animals routinely rely on their eyes to localize fixed and moving targets. Such a localization process might include capturing motion cues from the dynamic visual world, prediction of future location of moving targets and for the motor control circuit, actuating a successful eye and head movement. In this talk, I shall introduce how visual signals are captured by intensity and motion sensitive neurons in the retina and how these signals are subsequently processed by the visual cortex. Typically, the retino-cortical circuit plays a major role in encoding motion cues using which the animal makes prediction of future target locations. We discuss a possible encoding and decoding algorithm using principal component analysis. A Biophysically detailed simulation model of the visual circuit is introduced using neurons that are believed to play a major role in animal vision. In order to keep a moving target in view, it is also important to track the target by a suitably shifting gaze. In this talk, I shall introduce how this is achieved by a combination of eye and neck movement. The eye movement is posed as an optimal control problem using quaternion and numerical algorithm to solve the associated two point boundary value problem is introduced.
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