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Motivation

This proposal considers a macroblock level quantization tool for the 
following reasons
1) Quantization matrices loaded in picture level results in bits overhead 
and hard to be used in small picture size. 
2) Quantization weighting matrices are flexible but hard for end-user to 
control the coding picture quality via each value in the quantization 
weighting matrices.
3) Non-uniform quantization is not available for macroblock level for 
considering the picture content such as textures, details and undetails.  

This proposal using parameterized frequency weighting models in picture level and implement 
non–uniform quantization in macroblock level for considering the property of local textures. 
Fewer bits used in picture level and no extra bits needed in macroblock.
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Parameterized frequency weighting

Frequency band weighting model
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Adaptive quantization mode selection

(1) Quantization mode 0:
Default quantization mode, flat 
quantization
(2) Quantization mode 1:
Details-preserving mode, the 
quantized/dequantized block would 
preserve image  texture details as 
more as enough. 
(3) Quantization mode 2:
Undetailed quantization mode, the 
quantized/ dequantized block would 
not preserve texture details more. 
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Adaptive quantization mode selection
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Intra prediction mode( block size and intra-predict direction of 
neighbor blocks may be used in the quantization mode selection

intra-coding

inter-coding Inter prediction mode (block type and block size) of neighbor 
blocks may be used in the quantization mode selection
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Adaptive Frequency Weighting Quantization (AFWQ)
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Adaptive Frequency Weighting Quantization (AFWQ)

Frequency band weighting model
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Syntax

C

}

}

se(v)weighting_quant_param_undetailed

for(i=0; i<7; i++)

se(v)weighting_quant_param_detailed

for(i=0; i<7; i++)
u(2)2weighting quant model
u(1)1mb_adaptive_weighting_quant_enable

if(adaptive_frequency_weighting_flag){
u(1)1adaptive_frequency_weighting_flag

… … … …
DescriptorCslice_header( ) {
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Experimental Results

-The QP points setting are fixed QPs as same as the configuration in the Alpha
anchor and Beta anchor bitstreams.

- anchcor:  JM11.0_KTA2.6 r1 AVC

-three quantization modes(0～2) are used

-Constraint 1 & constraint 2
-RDOQ QP_NUM=1
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Experimental Results

anchor: JM11.0_KTA2.6 r1 AVC

alpha (random access) 
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Experimental Results

alpha (random access) 
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Experimental Results

C

anchor: JM11.0_KTA2.6 r1  AVC
Beta (low delay) 
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Experimental Results

C

Beta (low delay) 
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Complexity analysis

C

- the encoding time of AFWQ is observed no increasing comparing to the KTA 
JM anchor.
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Complexity analysis

The encoding time of AFWQ is observed no increasing comparing to the KTA 
JM anchor.

Encoding time comparison(Class B BasketballDrive,100frames)
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Complexity analysis

C

The decoding time of AFWQ is not observed increasing comparing to the 
KTA JM anchor.
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Complexity analysis

The decoding time of AFWQ is not observed increasing comparing to the 
KTA JM anchor.

Decoding time comparison(Class B BasketballDrive,100frames)
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Conclusions

C

• Parameterized frequency weighting models in picture/slice level 
• Non–uniform quantization in macroblock level to adaptive to the 
local  textures. 
• Fewer bits used in picture level and no extra bits needed in 
macroblock.
• One pass quantization tool, low complexity for both encoder and 
decoder.
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