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Abstract: The JCTVC-X0038 quantization parameter cascading (QPC) method recommended by
the latest versatile video coding (VVC) standard test model VTM has low coding efficiency
because the surveillance video content characteristics are not considered. For this problem. a
VVC QPC method considering the spatio-temporal content characteristics of the surveillance videos,
referred to as SCA-QPC, was proposed. First, based on the VVC hybrid coding framework prin-
ciple, it was found that the temporal layer and spatio-temporal content characteristics of the sur-

veillance videos were the key factors affecting the selection of quantization parameters (QP) by
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theoretical analysis. And the coding experiments were further carried out to verify the results of

the theoretical analysis. Then the gradient and background frame difference were used to measure

the spatio-temporal characteristics of the surveillance videos respectively and further used as the

inputs to the back propagation neural network to construct a model predicting the optimal QPs

corresponding to temporal layers in low delay structure. Finally, the SCA-QPC suitable for VVC

standard was proposed to effectively improve the surveillance video coding efficiency. Compared
with the state-of-the-art JCTVC-X0038 QPC method, the average BD-rate of SCA-QPC is

—4.26% for all test sequences. This study can guide the optimization of QPC and rate control

modules in the VVC coding framework.

Keywords: video coding; versatile video coding; quantization parameter cascading; surveillance

video; video content characteristics
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