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Abstract: To solve the problems that rate control in high efficiency video coding (HEVC)
standard does not consider the inter-frame reference dependency when calculating the target
bitrate allocation weight, and the coding efficiency is low, a picture level rate control method
considering all of the inter-frame reference dependency for HEVC coded surveillance videos is
proposed. A new distortion model for surveillance video is constructed following the investigation
of the reference dependency between the coding frame and all of its referenced inter-frames in the
low-delay structure of HEVC. Adopting the Lagrangian rate-distortion (R-D) optimization
theory, the Lagrangian R-D cost function is established according to the constructed distortion

model. The optimized bit allocation weights for pictures are solved from the R-D cost function,
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and a picture level rate control algorithm for surveillance videos is obtained. Compared with the

rate control algorithm in HEVC test model using equal target bitrate allocation weights, the

proposed algorithm achieves a more accurate bitrate estimation. Moreover, the Bjontegaard delta-

rate (AR) of the proposed algorithm can be reduced by 9.54% on average.

Keywords: high efficiency video coding; rate control; surveillance video; all of the inter-frame

reference dependency; target bitrate allocation weight
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PRC PRC PRC Bk
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Crossroad 0.1154 0.1187 0.1210 0.1198
Campus 0.4754 0.4559 0.4730 0.471 3
Lowlight 0.4338 0.4370 0.4355 0.4336
Metro 0.0734 0.0719 0.0729 0.068 4
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PRC PRC PRC =R
Overbridge 0 —10.97 —11.43 —12.40
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