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Introduction

Circuit Implementation

1. Radially-symmetric morphology
2. Directional selectivity
3. Receives glutamate released from
bipolar cells
4. Supports motion detection in the
mammalian retina

Mechanisms: Intrinsic Properties
GABA
glutamate

Centrifugal (CF) motion
generates an in-phase
response that can be summed
effectively with the response in
the distal compartment.

BC: Bipolar Cell
SAC: Starburst Amacrine Cell

centripetal (CP) motion generates an
out-of-phase response that cannot be
summed effectively with the response
in the distal compartment.
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With a Reciprocal Synapse

Mechanisms: GABA Interaction
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Without a Reciprocal Synapse

The speed (as shown in x-axis) has been normalize on a
scale from 1 through 100.

The responses of the distal compartment swept by the
moving stimulus with different input strengths along the
centrifugal direction (at two speeds, 1 and 10).

Summary
1. An important mechanism to support motion detection in the mammalian
retina has been modeled in a neuromorphic circuit and simulated.
2. Lateral and feedback communications play a major role in retinal processing.
3. The importance of the SAC lateral communications in strengthening
responses has been shown in a neuromorphic circuit simulation.
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