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A Study on Motion Detection Using Receptor Cell Model for Microrobots
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Abstract: The authors study neuromorphic chips for controlling microrobots that mimic insects. Previously, microrobots equipped

with neuromorphic chips were not equipped with sensors to recognize the external environment and could not act in response to the
external environment. Therefore, we have developed a receptor cell model that mimics the function of a receptor cell in living

organisms using analog electronic circuits. In this paper, we designed and simulated a motion detection circuit using the receptor cell

model. The simulation results show that the designed motion detection circuit can detect the direction of motion of a moving object.
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Figure 1. Model diagram of correlated motion detector
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(c) Axon model (d) Excitatory synaptic model

Figure 2. Schematic diagram and components of a
motion detection circuit using a receptor cell model
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Figure 3. (a) Output waveforms for Receptor cell model
(R1) and each axon model. (b) Output waveforms for
Receptor cell model (Ry). (c) Output waveforms for cell
body model.
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