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Attractor model for neural encoding

Bio-inspired Circuits and Optics:
Spectral-Polarization Imaging Sensor

Bio-inspired spectral imager

Our preliminary results reveal an interesting approach to neural computation: odorant
evoke only certain combinations of ensemble neural activity: an ‘subspace’ or an ‘attractor’
that encodes for its identity

Bio-inspired polarization filters

Preliminary data: Polarization based
functional neural imaging

Responses in the memory and learning centers that interpret the ensemble activity from
antennal lobe are sparse and consistent with the proposed ‘attractor model’.

The new optical recording method will provide sufficient spatial and temporal resolution to
record simultaneously from both encoding and decoding centers and allow us to reveal
fundamental olfactory information processing approaches.

Preliminary data: Polarization based
functional neural imaging

Time (sec)

Olfactory computations: sensory invariance
• Responses of Individual
neurons in the insect antennal
lobe (signal processing center
analogous to the vertebrate
olfactory bulb) varies with
stimulus history.
• How then is sensory
invariance maintained under
varying conditions

Research Questions:
1.Can we validate the polarization contrast
imaging and compared it to electrophysiology?
2. Can we increase the polarization sensitively of
the polarization device by incorporating plasmonic
nanowire filters?
3. Since we can image large population of in vivo
neurons simultaneously, can we study spatial and
temporal coding of information in the olfactory
system?
4. How are important pattern recognition problems
such as sensory invariance, gain control, contrast
enhancement, mixture segmentation solved in a
relatively simple olfactory system
5. What are the rules that govern how ensemble
neural activity is translated to behavior?

• We find that the population neural responses can robustly encode for stimulus
identity independent of background conditions.
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