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Abstract: Due to its high bio-plausibility, the liquid state machine (LSM) has greater advantages in terms of noise
immunity and robustness than artificial neural networks (ANN), but it is also more difficult to optimize. On one hand, if
the liquid state machine is optimized in the same way as optimizing ANN, the bio-plausibility of the reservoir pool and the
generalization of the network are sacrificed, and the effectiveness of the optimization cannot be guaranteed; on the other
hand, if the reservoir pool is optimized according to rules that extracted from the biological neural system, the optimizing
algorithm will be very complicated. In order to improve the generalization and noise immunity of the reservoir pool while
avoiding the complicated optimization, the gamma distribution, a common non-local connection distribution between the
various neuron clusters in the brain, is used to generate the weight of the reservoir pool, and a reservoir pool with higher
bio-plausibility and implicit functional column structure is generated. Firstly, by analysing the Lempel-Ziv complexity
of the reservoir pool and its activity, the advantages of the proposed weight generation method are theoretically explained.
Then, compared with the experimental results of spiking-timing dependent plasticity (STDP) and Gaussian distribution, it is
proved that reservoir pool generated according to the gamma distribution has higher accuracy and stronger noise immunity.
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