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Discrete-Time-Scheduling Spiking Neural Network for
Image Self-Classification

LIU Zhousi, LI Zunchao, ZHANG Jian, LUO Dan

(School of Microelectronics, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Aiming at the actual constraints of existing spiking neural networks (SNN) for image
classification such as high resource occupancy and complex operation, a new kind of discrete-time-
scheduling based SNN model for image self-classification is proposed to find a kind of machine
vision solution with weight reduction and high energy efficiency. The transformation from the
gray image to pulse sequences is implemented with normalized difference of Gaussians and time-
to-first-spike coding, and the self-classified network is realized via the combination of classical
spike-time-dependent-plasticity algorithm and mechanism of reinforcement learning with
feedbacks of reward and penalty. Simultaneously, the competitive mechanism and dual
constraints are also introduced to ensure the sparseness of spike transmission and the specificity of
learning features, which effectively inhibits the occurrence of overfitting. Compared with the
traditional SNN classification models, the experimental results on the Face/Moto dataset show

that the complexity of the weight updating algorithm is reduced form O(n*) to O(1) while the
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coding patterns of spike are simplified by nearly 90% and the trainable parameters of the network

are decreased by over 60% ; the weights nearly converge after 6 iterations, and the classification

accuracy quickly rises from 40% to 90% and becomes stable after 20 iterations, finally reaches

93. 4% ; the accuracy can hold steady at 80% while the proportion of training samples drops to

40% of the original. The proposed model is beneficial for edge computing realization of high-

efficiency and low-power minimalistic intelligent hardware terminals.

Keywords: spiking neural networks; machine vision; spike time dependent plasticity;

reinforcement learning; discrete time scheduling; edge computing
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