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Experimental Study on Orientation Tuning Characteristics Based on
Gamma Band Power of Local Field Potential

SHANG Zhi-gang, FENG Ping-yan, LIU Xin-yu, NIU Xiao-ke, WAN Hong

(School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Orientation tuning characteristic is one of the main features in neuron from primary visual cortex
(V1). Most studies of orientation tuning characteristics in neuron are based on the spike rating, however,
spikes are susceptible to noise and often have some questions in the detection and sorting, such as false posi-
tive, false negative and so on, which affected spikes analysis results. In this paper, neuron orientation tuning
characteristics to raster based on gamma band power of local field potential (LFP) are studied. We found that
gamma band power carries information about the visual stimulus, and has a strong correlation with orienta-
tions. The test results of simulation and experiment show that the coneordance rate of gamma power and spike
preferenced orientation reaches 67.4% , orientation tuning reaches 87.2% ; in the case of low signal-to-noise
ratio (SNR) , robustness of LFP is stronger than spike. Therefore, LFP gamma band power is also an effective
way to acquire V1 orientation tuning characteristics, especially in the low SNR, which has more advantages
than spike in orientation tuning characteristics form V1 neuron.
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Orientation Encoding of Primary Visual Cortex Based on Bayesian Estimation Theory

SHI Li, WANG Yi

( School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to recognize the orientation encoding mechanism in the primary visual cortex (V1), a hy-
brid encoding method integrating firing rates and the inter-spike-intervals of neurons in rats’ primary visual
cortex was proposed based on Bayesian estimation theory here. The gratings with different orientations were
used to stimulate the anesthetic LE rats, and their spike sequences were collected by the microelecirode array,
the firing rates and inter-spike-intervals were integrated to encode the orientation using Bayesian estimation
theory. And the results were compared with the encoding ones with firing rates simply. The results showed that
the encoding precision of the hybrid method was higher than the precision of the firing rate method. It is also
proved that inter-spike-intervals and the firing rates in rats’ area V1 encode the orientation together.
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