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Two Dimensional Sensor Utilizing Visual Function

Koichi Koyama

We have conducted sensing and processing of optical information with a bioelectric image sensor that
immobilizes a photosensitive retinal protein, bacteriorhodopsin (BR). BR was coated on a two
dimensional pixel array of electrodes and made into a junction with an electrolyte layer having a
counterelectrode to form an artificial photoreceptor. Images detected and processed by the
photoreceptor were simultaneously displayed on a light-emitting-diode monitor panel. The experiment
revealed that the photoreceptor is, as a retina model, capable of selectively detecting motion of images
and of performing vectorial extraction of their edge components, similar to the visual processing

function of biological photoreceptors.
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