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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.
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Parameterized frequency weighting

This proposal considers a macroblock level quantization tool for the
following reasons

1) Quantization matrices loaded in picture level result 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.
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Parameterized frequency weighting
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Adaptive quantization mode selection

(1) Quantization mode O:

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

intra-coding Intra prediction mode( block size and intra-predict direction of
neighbor blocks may be used in the quantization mode selection

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)
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Experimental Results

alpha.1 High hitrate . Low hitrate..
Bitrate Saving.. | PANR Gain. | Bkrake Saving..| PSMR Gain.

BrSquare 416240 6. 1.97 . -0.07.. 0.75.. -0.05 ..
BasketballPass_41&6x240 50, -165., 0.5, -2.2% . 0,10,
ElowingBubbles_416:240_50 -0.74 . 005, -2.65 . 0,10,
RaceHorses 416240 30, -0.86., 0.0 ., -1.67. 0.5,
average . -0.33. 0.02 . -1.45. 0.06 .-

~ CasCww
Parvacere_S32480_50 . -390, 015, -4.53., 0,15,
BMall_552«430_a0., -2l s 011, -261. 0,14,
BaskethallDrill_532x480_50., -4.65, 0,19, -5.18., 0.23,
RaceHorses_832¢460_30 ., -1.71., 0.07 . -2.33. 0,10,
average . -3.14 ., 0.13. -3.74 . 0.16..

- dasBogp
Kimonol 19201030 _24 , -288 ., 0.0, -3.35. 013,
Cadus 1920x1080 30, ST 0.0, =382 . 0,12,
BasketballDrive_1920x1030_50.. 204, 0,06, -2.6% . 0.0,
ParkScene_1920x1080_24 , -3l 0.12. -3.158. 0.12.
BQTerrace_ 1920108060, -261. 0. . -2.80., 0.0,
ChristmasTres_1920:1030_50., -2 vdba 0,07 -3.00. 0,10,
Wislew? 19201080 _50., -6.31 . 0,23, -6.19., 0.24 .,
average . -3.28., 0.10. -3.58 . 012,

. Odassax
Traffic_2560x1600_30 o N 0.17 . -4.27 . 0,15,
PeopleCnStrest_Z560:1600_30 .. -1.158., 006, -1.54., 0.5,
average . =297 ., 0.12. -2.90 ., 0.13.
average({High rabte/Low rate) - -2.51. 0.09. -3.04 . 0.12.
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Experimental Results

Beta - High bitate. . Lowr hitrate. -
Bitkate, Saving - PR Gain - Bikkats, Saving .- PR Gain . anchor: JM1 1 .O KTA2.6 r1
0.41+ -0.01+ 1,33+
aﬁgmmﬁugﬂﬁp -3.794 0,18+ -4 .04+
ElowingBubbles_416:x240_S50+ -0.49+ 0.0z+ -1.14+#
RaceHorses_416x240_30+ -1.21+ 0,06+ -2.47F
average+ -1.27¢ 0.06+ -1.58+
=201+ 0.07+ =343+
&QM@JLE& -1.7z24 0,05+ -1.844
BaskethallDrile -3.704 .15+ 4,354
RarsHnrsass =333+ 0.13+ -4,19+
average+ -2.69+ 011+ -3.454
Kirmono+ -1.539+ 0,05+ -1,78+
Cadus+ -3.75+ 0,12+ -3.83+
BaskethallDrive+ -3.25+ 0,11+ 347+
Parksognes =272 0,10+ -3.02+
BQTerrace 1920 1080_60+ -2.06+ 0,5+ -1.67+
ChriskmasTres_1920x 1080 _50+ -2.37 0.5+ -2.86+
WislewZ 190201 050 _S0+ =54+ 0. 24+ ==
S L L | s Gweeswhg PG
vidyol 720p_60+ 3464 0.15¢ 2424 High bitvate -2.51+ 0.09+
vidyo3_720p_g0+ -1.114 0.05+ -1.00+ Low birate. - 275 0.11+
vidyad 720p_ 60+ -1.75¢ 0.07+ -1524
averager p11e 0.09+ LE5C average(all) . -2.63+ 0.10+
awverage({High rate/Low rate J+ -2.51+ 0.09+ -2. 75+

HUAWEI TECHNOLOGIES CO., LTD. Page 11 “ HUAWEI



Complexity analysis

Table 1 Encoding time comparison
EncodingTime(second) ! EncodingTime times)

QF I AFA AN AEWE e I ACMS vs M ADMS we AFWC
alpha+ 235 135590 599 13273781 23041 599 0.956 1.659 1.736

27 12997 832 12878 395 22536 821 0.991 1.734 1.750

£l 12991 231 12705 532 22159 935 0.97 % 1.70é 1.744

43 12600 =91 12315 385 2NEED 456 0.977 1 A5E 1 696

2% 118535 499 11127 715 18743 736 0.940 1.554 1 654
betas 27 4791643 4270.097 10635 055 0.291 2.220 2491

30 2034199 4345 924 11390 935 0.263 2263 2621

33 2606 559 2114711 11959 27% 0.912 2,133 2338

37 6474 Th 2649 957 12634 541 0873 1.951 2236

40 B377T.924 BO26. 426 12640 646 0.916 1.923 2.098

1 Xeon X5440 293G Hz | 16GE FAW, Windows XP 5P2 ( 264 ) | BagketballDrrve 192021080 50

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

JF
alpha+ 25
27
a0
33
28
betas 27
a0
33
37
40

LW e JM AOMS_ e JM ACQLE s, AFWE

Table 2 Decoding time comparison
DecodingTime(second) DecodingTime(times)
T AFWI) A0NE
64 171 63 E0a B4 351 0.994 1.014
B2 863 fd. 159 B 732 1.021 1.030
63 407 63721 fd 421 1.00% 1.01é
Bl 595 Al 9EE 63233 1.00¢ 1.027
Al 034 Al 306 Al 229 1.005% 1.00%
24,241 258925 25169 1.031 1.017
al [ o 245394 T 0.299 0.906&
23647 2409 24003 1.00% 1.007
22038 ) A 245315 0.997F 1.044
S0 E9E S0 6TA S0 Eda 0.994 0.59%

1.01%
1.00%
1.011
1.020
0.999
0.926
1.007
0.99%
1.047
1.004

1 Heon 5460 3,160 Hz , 16538 FAN, Windows XP professional x4 edition. 5P2 { %647 | B asketballDrve_1920x1080_50

The decoding time of AFWQ is not observed increasing comparing to the

KTA JM anchor.
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Conclusions

« 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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