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Abstract

In this report, we introduce three major

achievements. The first achievement is related to
hardware realization, where we implemented an
H.264/AVC based real-time video communication
system over a TI DSP system. This system includes
video capturing, video encoding, network
transmission, video decoding, and video displaying.
The H.264/AVC encoded data transmit from one end
to the other end. The whole procedure is
implemented in terms of multiple threads. To speed
up the coding process, the optimization and
parallelization of the DSP codes are performed with
respect to the DM642 DSP chip and the multi-DSP
board, MEX. The second achievement is that we
propose some modifications over the rate control

technique in H.264 video compression. According to



the adaptable control, we can better encode the
video to fit for channel requirement. So far, we have
discussed the R-D model of the H.264/AVC video
standard. Based on the relation among MAD, QP
and the encoded bits, we try to modify the original
R-D model. The experiments had shown that based
on the new model we may better estimate the coding
buffer and thus reduce some apparent coding
artifacts. The third achievement is that we propose a
motion vector correction technique based on fuzzy
logic. In this approach, we modify the encoded
motion vectors at the encoder site to better
approximate the actual motion trajectories, while
perform error concealment at the decoder site to
further improve the video quality by using a
backward motion projection method based on the

continuity of object movements.

Keywords: H264/AVC -

Optimization ~ Rate Control ~ R-D model - Error

Parallelization,

Concealment ~ Motion Vector Correction ~ Fuzzy

Logic
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Table A.3.1 Profile of each function decoder.

x264 encoder

Table A.3.2 Profile of each function of encoder.
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Figure A.3.9 Multi DSP macroblock parallelization

3.4 Parallelization of H.264/AVC
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Table A.4.1 Average execution cycle of a frame of x264 encoder

Non optimized Optimized .

Cycle' count  Percentage Cycle count Percentage Ratio
Inter 385955140 66.30 31345836 38.71 12.3
Intra 76744048 13.28 5435452 10.26 14.1
DCT/IDCT 36449650 6.31 24770440 4.66 14.7
Quantization. | 27206566 4.71 2718834 5.13 10.0
Peblocking [ 10887230 | 1.88 2424248 4.58 4.49
E%Eﬁggy 9221182 1.60 2430716 4.59 3.79
Total 577769679 100 52979974 100 10.91

Table A.4.2 Average execution cycle of a frame of IM10.3 decoder

Non optimized Optimized

Cycle count Percentage Cycle count Percentage Ratio
Inter 535418473.24 1 26.96 4163457 10.82 13.3
Intra 3740215.647 | 1.80 244461 0.64 153
IDCT 7638903.176 [ 3.72 1135516 2.95 6.7
Quantization | 42497.23529 [ 0.02 14976 0.039 2.8
Peblocking 1115774620 | 56.32 17790497 | 46.25 6.5
Eﬁ%ﬁgy 22219077.35 | 10.81 7875195 20.47 2.8
Total 205535479 100 38467286 100 53




Table A.4.3 Single DSP parallelization of x264 encoder

| Non- parallelized

| Parallelized | Ratio

ms per frame | 491.26

| 475.53 | 1.033

Table A.4.4 Single DSP parallelization of JM10.3 decoder

| Non- parallelized

| Parallelized | Ratio

ms per frame | 76.44 | 63.73 | 1.199
Table A.4.5 Multi DSP parallelization result
One DSP Four
(Original) Two DSP Three DSP DSP
ms per frame 475.53 397.55 323.81 290.75
Speed up ratio 1 1.196 1.4685 1.6355
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(3) Proposed Methods of Concealment
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(4) Experimental Results
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TABLE C.III Average PSNR for the considered
sequence at different packet loss rates (PLRs).

Sequence |PLR No EC |[FMP |BMP
Foreman [1% 3243 |35.26 |35.50
2% 29.75 |34.51 |34.94
5% 24.66 |33.52 |34.31
Flower [1% 32.66 |34.14 (34.52
2% 3045 |33.47 |34.18
5% 20.65 |30.29 |32.27
Stefan 1% 31.27 |33.43 |33.48
2% 2633  |31.91 |32.09
5% 18.43 ]29.20 |29.51

(5) Conclusion and Future Works
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