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Efficient Hyperdimensional Computing Classification
Method Based on Grouping Quantization

YAO Xiaofang, TIAN Bo

Department of Computer Science, School of Big Data, Tongren University, Tongren, Guizhou 554300, China

Abstract: Aiming at the problem of large amount of calculation and low efficiency of most methods used in
current hyperdimensional computing (HD) , an efficient hyperdimensional computing classification method
based on grouping quantization was proposed, which could improve the computational efficiency of the HD
model while ensuring the accuracy of calculation. Firstly, the method used dot product operation instead of
cosine similarity operation to reduce the amount of calculation in HD computing reasoning stage. Second-
ly, considering the similarity calculation of query super vector increasing with the increase of the number
of classes, a grouping query scheme was designed to reduce the similarity calculation by checking the sub-
set of classes. Finally, the double value 2-power quantization method was used to eliminate the multiplica-
tion in reasoning stage, and further improved the calculation speed. Experimental results show that com-

pared with other HD computing models, the proposed method achieved the best performance and signifi-
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cant reduction in the energy consumption and execution time at the same accuracy level.
Key words: brain-Inspired computing; hyperdimensional computing; grouping quantization; computational

efficiency
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