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Rate-Distortion Optimized Hierarchical Variable Block Size
Motion Sequence Coding Technique
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ABSTRACT

The motion compensated coding(MCC) technique, which exploits the temporal redundancies with the motion estimation, is one
of the most popular techniques currently used. For the efficient coding of the displaced frame difference(DFD) signal, transform
coding or vector quantization is usually employed. Thus, in order to improve the overall efficiency of the MCC, the motion com-

pensation and the DFD coding should be combined harmonically. Already, in the previous part | of this two-part paper, the R-D
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optimized hierarchical variable block size(VBS) motion estimation technique[1] has been performed through an efficient search of

two-stage model structures. Hence, in this paper, a rate-distortion(R-D) optimization between the hierarchical VBS motion estima-
tion and DFD coding is proposed. First, rate allcation between the motion vector encoding and the DFD coding is formalized into
a dependent R-D optimization problem. Next, an optimized motion type selection for the control of the VBS motion information,

based on Lagrange multiplier, is proposed as a solution. Finally, computer simulation employing the proposed technique shows

that an overall improvemnent up to 1.0 dB, compared to the fixed block size motion estimation, is obtained.
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Fig. 1. Block diagram of the motion compensated transform coder modified for the

VBS motion estimation.
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Fig. 2. Three kinds of R-D optimization problem associ-
ated with VBS motion vector decomposition.
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Table 1. R-D optimization parameters for the hierarchical VBS ME and MCC.

Search fixed
Motion Range telescopic
Vector Search int/half
VBS Search Accuracy adaptive
Search MAD only
Measure Gain/Cost smoothing
ME VBS DFD thresholding
Motion Vector DFD ration comparison
Decision R-D optimization Aygwvas)
Motion fixed
VBS Type R-D slope comparion
Selection R-D optimization Aggy,
COD DFD fixed
Quantization VBS transformation
and Quantizer set selection
Coding R-D optimization Agpp
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Table 2. Comparison of R-D control parameters for ME and MCC.

VBS Motion Vector Search VBS Motion DFD
tree Search | Search | Search MV Type Coding
structure Range | Accuracy | Measure || Decision | Selection {l Scheme
Fixed
Block fixed int/half MAD fixed
Size
Quadtree binary tree DFD
o fixed int/half MAD [thresholding fixed
VBS(18) binary tree
Hierarchical hierarchical DFD RD
Comparioon quadtree, telescopic | int/half |Gain/Cost || ratio slope fixed
VBS(1) binary tree comparion ||comparision
* Hierarchical modeled RD R-D
R-D optimal hierarchical || telescopic | int/half |Gain/Cost || optimal slope fixed
VBS#1 quadtree Mgvey || comparion
Hierarchical modeled RD RD
R-D optimal hierarchical telescopic | int/half | Gain/Cost || optimal optimal fixed
VBS #2 quadtree MEves selection
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