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Improved Bi-directional Symmetric Prediction Encoding Method for
Enhanced Coding Efficiency of B Slices

Bongsoo Jung®, Kwanhyun Won®, and Byeungwoo Jeon™
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Abstract

A bi-directional symmetric prediction technique has been developed to improve coding efficiency of B-slice and to reduce the
computational complexity required to estimate two motion vectors. On the contrary to the conventional bi-directional mode which
encodes both forward and backward motion vectors, it only encodes a single forward motion vector, and the missing backward motion
vector is derived in a symmetric way from the forward motion vector using temporal distance between forward/backward reference
frames to and from the current B picture. Since the backward motion vector is derived from the forward motion vector, it can halve
the computational complexity for motion estimation, and also reduces motion vector data to encode. This technique always derives the
backward motion vector from the forward motion vector, however, there are cases when the forward motion vector is better to be
derived from the backward motion vector especially in scene changes. In this paper, we generalize the idea of the symmetric coding
with forward motion vector coding, and propose a new symmetric coding with backward motion vector coding and adaptive selection
between the conventional symmetric mode and the proposed symmetric mode based on rate-distortion optimization.
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Table 1. Performance comparison of proposed methods
Gren & 5 ol Symmetric Mode Proposed | Proposed Il
BDPSNR [dB] BDBR [%] BDPSNR [dB] BDBR [%)] BDPSNR [dB] BDBR [%]

IBPBP 0.53 -12.32 0.57 -13.06 0.59 -13.54

Mobile |BBPBBP 0.16 -3.89 0.26 -6.16 0.28 -6.57

IBBBP 0.04 -1.08 0.10 -2.36 0.15 -3.58

IBPBP 0.21 -4.65 0.23 -4.97 0.26 -5.78

Paris |BBPBBP 0.04 -0.90 0.07 -1.55 0.09 -2.07

IBBBP 0.01 -0.14 0.02 -0.52 0.05 -1.12

IBPBP 0.00 -0.06 0.02 -0.62 0.10 -2.95

Foreman IBBPBBP -0.01 0.34 0.02 -0.49 0.09 -2.52

IBBBP -0.05 1.35 -0.04 0.98 0.04 -0.96

IBPBP 0.02 -1.03 0.03 -1.37 0.05 -2.48

Hall |BBPBBP 0.03 -1.05 0.06 -2.36 0.07 -2.75

IBBBP 0.01 -0.51 0.03 -1.28 0.05 -1.84

IBPBP -0.06 1.23 -0.03 0.58 0.09 -1.94

Stefan |BBPBBP 0.01 -0.22 0.10 -2.02 0.20 -3.92

IBBBP -0.04 0.76 0.02 -0.33 0.11 -2.03

IBPBP 0.14 -3.37 0.16 -3.89 0.22 -5.34

Average  IBBPBBP 0.05 -1.14 0.10 -2.52 0.15 -3.58

IBBBP -0.01 0.08 0.03 -0.70 0.08 -1.91
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Fig. 7. Performance comparison of rate-distortion
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