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Improved Inter Prediction Based on Structural Similarity for H.264
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Abstract H.264/AVC achieves higher compression efficiency by employing multiple modes inter
prediction, rate-distortion(RD) optimal mechanism and other new techniques. Distortion metric
plays an important role in video compression performance. Structural similarity (SSIM) is a new
image quality assessment method, which is more consistent with Human Vision Systems (HVS).
This paper proposes to adopt SSIM as the distortion metric in the inter prediction cost functions,
named “improved inter prediction method based on SSIM”(IPBSS). It is an improved method of
the authors’ previous work on MEBSS (Motion Estimation Method Based on Structural Similari-
ty). Simulation results show that the proposed IPBSS can averagely save bit rate more than 13%
while maintaining almost the same video quality with QP=10, 20 and 30. That is a better result
than the authors’ previous work MEBSS.
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Background

Rate-distortion optimization (RDO) plays a vital role in
video compression applications, and it is widely researched in
resent years. In literature, RDO for video compression can
be classified into two categories. The first category computes
the theoretical RD function based on a given statistic model
for video data. And the second category uses an operational
RD function, which is computed based on the data to be com-
pressed. Such as p domain based RDO (proposed by Chen L
et al), context based RDO (proposed by Zhang ] et al) and
Laplacian distribute based RDO (proposed by Li X et al).
Both of the two categories above are based on the PSNR-Rate
framework. However the challenge for designing a method
under this framework is that PSNR do not correlate well with
HVS. So, in this paper a new RDO method-IPBSS, which is

based on structure similarity, is proposed. Simulation results
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indicate that the IPBSS can average save bit rate more than
13%, while the video quality almost remain the same.
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