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Abstract

This contribution describes our response to Joint Call for Proposals (CfP) on Video Compression Technology [1]. Our proposal is designed by applying three modifications to AVC. Simulation results show an average of -12.55% bit reduction to Beta anchor. The proposed encoding model mainly focuses on low delay and modest complexity cases. Therefore it is tested with IPPP configuration on Alpha anchor case too, and the simulation result was an average of +11.37% bit increase to Alpha anchor. We hope the complexity aspect of encoding model is well discussed in the process of standardization.
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1 Introduction

This contribution describes our response to Joint Call for Proposals (CfP) on Video Compression Technology [1].
2 Algorithm description

2.1 Motion representation

Enhanced Adaptive Interpolation Filter (EAIF) [2] is introduced in this proposal. The interpolation filter is adaptively applied to sub-pixel and full-pixel positions with filter offsets, and improves coding efficiency. Furthermore, motion vector competition [3] is also introduced. Predictive motion vector is calculated from temporal and spatial predictor. 
2.2 Intra-frame prediction

No modifications are applied to the intra-frame prediction of AVC.

2.3 Spatial transforms

16x16, 16x8, 8x16 transforms are added to the transforms of AVC [4]. 

2.4 Quantization

No modifications are applied to the quantization of AVC.

2.5 In-loop filtering

No modifications are applied to the in-loop filtering of AVC.

2.6 Entropy coding

No modifications are applied to the entropy coding of AVC.
2.7 Additional algorithmic description discussion topic: Extended Block Sizes
64x64, 64x32, 32x64, 32x32, 32x16, 16x32 block sizes are added to AVC [4]. We use 64x64 MBs for all resolutions and adaptively divide them.

3 Compression performance discussion

3.1 Constraint set 1 configuration relative to Alpha anchor

We conducted our tests in constraint set 1 with the following conditions.

· IPPP coding structure, and allowing for random access intervals of 1 seconds
· RDOQ disabled

· Other configurations are same as Alpha anchor

Table 1 to Table 5 show the performances of the proposed scheme in constraint set 1 relative to Alpha anchor. BD-values [5] were calculated by four rate points excluding rate 3. The results show an average of +11.37% bit increase and -0.32dB degradation relative to Alpha anchor.
3.1.1 Class A

Table 1 Test results for Class A
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2432.58 34.29 37.31 39.65 2458.61 34.33 36.76 39.05 1.06 0.04

3430.24 35.81 38.03 40.35 3020.72 35.06 37.15 39.43 -13.56 -0.75

4863.48 37.19 38.71 41.04 4597.92 36.67 37.95 40.21 -5.78 -0.51

7891.16 38.96 39.69 42.03 6985.79 38.08 38.58 40.79 -12.96 -0.88

13780.54 40.70 40.92 43.32 11830.83 39.74 39.78 41.92 -16.48 -0.96

2457.60 26.44 38.16 38.88 2424.05 26.74 37.12 37.83 -1.38 0.30

3482.94 28.22 39.08 39.75 3358.69 28.31 37.33 38.17 -3.70 0.09

4938.25 30.11 39.77 40.48 4766.24 30.09 38.10 38.87 -3.61 -0.02
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13745.59 35.32 42.05 42.58 13238.59 35.09 40.44 41.18 -3.83 -0.23

Total 6486.65 33.96 39.45 40.95 5986.78 33.65 38.22 39.72 -6.94 -0.31 3.02 -0.06
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3.1.2 Class B

Table 2 Test results for Class B
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997.34 34.68 40.11 41.13 928.64 35.05 38.98 40.03 -7.40 0.37

1588.50 36.64 40.93 41.96 1589.16 37.03 40.03 40.96 0.04 0.39

2493.93 38.34 41.80 42.92 2228.67 38.27 40.69 41.66 -11.90 -0.07

3999.06 39.99 42.62 43.93 3836.22 40.03 41.73 42.78 -4.24 0.05

5980.18 41.00 43.27 44.77 5843.77 41.10 42.64 43.86 -2.33 0.10

989.23 31.76 37.24 38.82 955.82 31.50 36.37 38.04 -3.50 -0.26

1589.84 33.53 38.09 39.45 1434.56 32.81 37.01 38.58 -10.82 -0.72

2480.19 35.21 39.01 40.12 2391.99 34.41 37.81 39.20 -3.69 -0.80

3987.78 37.01 39.97 40.97 3706.94 35.80 38.74 39.88 -7.58 -1.21

5986.46 38.36 40.84 41.84 5175.30 36.95 39.27 40.29 -15.67 -1.41

1997.66 32.18 37.08 38.30 1645.42 31.47 36.38 37.19 -21.41 -0.71

2997.26 33.72 37.72 39.37 2920.39 33.36 37.12 38.35 -2.63 -0.36

4494.98 35.06 38.29 40.38 4228.29 34.50 37.57 39.03 -6.31 -0.57

6979.80 36.29 38.78 41.27 6460.85 35.71 38.29 40.21 -8.03 -0.58

9977.41 37.04 39.14 41.96 8714.34 36.51 38.59 40.70 -14.49 -0.53

1993.55 32.20 39.23 38.29 1988.33 32.82 38.22 37.81 -0.26 0.62

2980.56 33.86 40.14 39.63 2623.33 33.76 38.76 38.42 -13.62 -0.10

4490.39 35.30 41.03 40.90 4077.38 35.10 39.71 39.59 -10.13 -0.20
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9966.30 37.43 42.38 42.93 9594.51 37.35 41.33 41.65 -3.87 -0.08
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6940.69 34.52 40.02 42.54 6036.95 34.08 39.05 41.58 -14.97 -0.44

9943.07 34.92 40.30 42.76 7969.11 34.53 39.39 41.85 -24.77 -0.39

Total 5268.75 34.38 40.23 41.42 4623.14 34.09 39.14 40.35 -14.68 -0.30 5.62 -0.05
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3.1.3 Class C

Table 3 Test results for Class C
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3.1.4 Class D

Table 4 Test results for Class D
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255.86 30.11 36.94 34.83 248.02 30.08 35.96 34.61 -3.16 -0.02
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3.1.5 Overall

Table 5 Test results for all classes in constraint set 1
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3.2 Constraint set 2 configuration relative to Beta and Gamma anchors

We conducted our tests in constraint set 2 with the following conditions.

· IPPP coding structure, with no random access intervals
· RDOQ enabled

· Other configurations are same to Beta anchor

Table 6 to Table 10 show the performances of the proposed method in constraint set 2 relative to Beta anchor. BD-values [5] were calculated by four rate points excluding rate 3. The results show an average of -12.55% bit reduction and +0.52dB gains relative to Beta anchor.

3.2.1 Class B

Table 6 Test results for Class B
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3.2.2 Class C

Table 7 Test results for Class C
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3.2.3 Class D

Table 8 Test results for Class D
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255.10 29.78 36.46 34.57 234.49 30.08 35.43 34.42 -8.79 0.30

383.06 31.45 37.33 35.72 310.04 31.20 36.09 35.08 -23.55 -0.25
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510.65 30.94 35.80 36.31 507.01 30.48 34.89 35.26 -0.72 -0.46
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383.48 31.88 35.77 36.97 337.86 31.78 35.16 36.23 -13.50 -0.09

510.52 33.17 36.51 37.70 460.49 33.15 35.86 36.94 -10.87 -0.02

843.48 35.70 38.08 39.26 772.45 35.68 37.39 38.51 -9.20 -0.02

1498.13 38.78 40.25 41.39 1256.89 38.32 39.21 40.29 -19.19 -0.46

Total 698.37 32.52 37.82 38.05 623.42 32.08 36.72 36.96 -12.69 -0.44 2.21 0.02
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3.2.4 Class E

Table 9 Test results for Class E
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249.94 34.03 42.33 42.08 226.48 35.39 41.82 41.28 -10.36 1.36

346.25 35.72 43.41 42.85 297.82 36.48 42.28 42.05 -16.26 0.76

494.10 37.28 44.42 44.19 467.39 38.17 43.75 43.41 -5.72 0.89

747.20 38.90 45.52 45.53 808.44 39.84 44.95 44.95 7.58 0.94

1470.11 40.89 46.71 46.68 1264.11 40.95 45.63 45.69 -16.30 0.06

Total 658.74 37.09 44.43 43.89 627.51 37.92 43.66 43.09 -4.83 0.83 -20.98 0.92
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3.2.5 Overall

Table 10 Test results for all classes in constraint set 2
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4 Complexity analysis

4.1 Encoding time and measurement methodology

Table 11 shows the result of encoder running times. These times were calculated by standard library time function, and include CPU idle time and YUV output time. Computing platform will be described in Section 4.3.

Table 11 Average encoding times
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4.2 Decoding time and measurement methodology and comparison vs. anchor bitstreams decoded by JM 17.0
Table 12 and Table 13 show the results of decoder running times. These times were calculated by standard library time function with YUV output enabled and reference input enable, and include CPU idle time. As shown in the table, the new decoder requires about 4.09 times computation for Alpha anchor, and 3.15 times computation for Beta anchor.

Table 12 Decoding time for Constraint Set 1
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Table 13 Decoding time for Constraint Set 2
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4.3 Description of computing platform used to determine encoding and decoding times reported in sections 4.1 and 4.2
The tests were performed by the following platforms. 

A) Simulation Environment
· OS: RedHat Linux 64bit

· CPU: AMD Opteron Quad Core 2.8GHz

· Memory: 2GByte RAM

B) Simulation Environment
· OS: Windows Server 2003 32bit

· CPU: Intel Xeon Quad Core 3.0GHz

· Memory: 4GByte RAM

4.4 Expected memory usage of encoder

The proposed technology has equivalent memory usage of encoder to KTA software version 2.6r1.
4.5 Expected memory usage of decoder

The proposed technology has equivalent memory usage of decoder to KTA software version 2.6r1.
4.6 Complexity characteristics of encoder motion estimation and motion segmentation selection

The proposed technology has equivalent complexity characteristics to KTA software version 2.6r1.
4.7 Complexity characteristics of decoder motion compensation

The proposed technology has equivalent complexity characteristics to KTA software version 2.6r1.
4.8 Complexity characteristics of encoder intra-frame prediction type selection

The proposed technology has equivalent complexity characteristics to KTA software version 2.6r1.
4.9 Complexity characteristics of decoder intra-frame prediction operation

The proposed technology has equivalent complexity characteristics to KTA software version 2.6r1.
4.10 Complexity characteristics of encoder transforms and transform type selection

The proposed technology has equivalent complexity characteristics to KTA software version 2.6r1.
4.11 Complexity characteristics of decoder inverse transform operation

The proposed technology has equivalent complexity characteristics to KTA software version 2.6r1.
4.12 Complexity characteristics of encoder quantization and quantization type selection

The proposed technology has equivalent complexity characteristics to KTA software version 2.6r1.
4.13 Complexity characteristics of decoder inverse quantization

The proposed technology has equivalent complexity characteristics to KTA software version 2.6r1.
4.14 Complexity characteristics of encoder in-loop filtering type selection

The proposed technology has equivalent complexity characteristics to KTA software version 2.6r1.
4.15 Complexity characteristics of decoder in-loop filtering operation

The proposed technology has equivalent complexity characteristics to KTA software version 2.6r1.
4.16 Complexity characteristics of encoder entropy coding type selection

The proposed technology has equivalent complexity characteristics to KTA software version 2.6r1.
4.17 Complexity characteristics of decoder entropy decoding operation

The proposed technology has equivalent complexity characteristics to KTA software version 2.6r1.
4.18 Degree of capability for encoder parallel processing

The proposed technology has equivalent complexity characteristics to KTA software version 2.6r1.
4.19 Degree of capability for decoder parallel processing

The proposed technology has equivalent complexity characteristics to KTA software version 2.6r1.
5 Algorithmic characteristics

5.1 Random access characteristics

The proposed technology has equivalent random access characteristics to AVC.

5.2 Delay characteristics

The proposed technology has equivalent delay characteristics to AVC.

6 Software implementation description

The proposed method was implemented by C/C++.

7 Highlighted aspects discussion

Although many efficient coding tools are proposed so far, we are concerning that complexity becomes extremely higher than AVC. In this contribution, we focused on low delay and modest complexity cases and we designed the coding technology by applying few modifications to AVC. 
8 Closing remarks
This contribution describes our response to Joint Call for Proposals (CfP) on Video Compression Technology. Our proposal is designed by applying only three modifications to AVC. Simulation results show an average of -12.55% bit reduction to Beta anchor. We hope the complexity aspect of encoding model is well discussed in the process of standardization.
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