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Introduction

« Cuba is Broadcasting the Digital
Television Signal

|t does not have a National Solution
for this equipment

« LACETEL researchers are designing
some |IP modules to achieve the
Technology Independence
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1 SCOope: Problematic Situation, Problem, Goal,
Hypothesis.

2 Design: CABAC overview, Hardware Solution & Software
Solution in embedded system on Viterx-5 board.

3 Results: Time evaluation, Video Quality estimation.

4 | Conclusions and Recommendations
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4

1 SCOope: Problematic Situation, Problem, Goal,
Hypothesis.




Lal.'.'E7EL RESEARCH & DEVELOPMENT TELECOMMUNICATION’S INSTITUTE

Problematic Situation (1/3)
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Problematic Situation (2/3)
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Problematic Situation (3/3)
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H.264 overview
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Entropy Decoding overview in H.264
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Goal

Replace the CABAC code functions in reference
code JM 19.0 for CABAC Core IP Module
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Hypothesis

If the CABAC code functions are replaced by
CABAC IP Modules (VHDL implementation) it
IS possible to decrease decoding time.
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Topics

2 Design: CABAC overview, Hardware Solution & Software
Solution in embedded system on Viterx-5 board.
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Hardware Design (1/6)
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Hardware Design (2/6)
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Hardware Design (3/6)
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Hardware Design (4/6)
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Hardware Design (5/6)
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Hardware Design (6/6)

- - o

CABAC IP
Module
JM19.0
: H.264 Data
i Reference Memory
Gompzs: 5 Software | Program |
Flash i Memor : DDR-2
 — 4 Vemoy 4
Memory “ _ § Memory
. Timer Ctrl UART Ctrl IT Ctrl

Virtex-5 Board " .. Embedded Peripherals

B S ey ey =—1— Lo



Lar.'E7EL RESEARCH & DEVELOPMENT TELECOMMUNICATION’S INSTITUTE

Topics

3 Results: Time evaluation, Video Quality estimation.
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| Time analysis of system (1/4)
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Time analysis of system (2/4)

H.264 Video (Bit rate) Resolution | Profile@Level Entropy Decoder

Video 1 (Low) 176 x 144 Baseline@2.0 CAVLC
Video 2 (Low) 352 x 288 Main@3.0
Video 3 (Average) 720 x 480 Main@3.0

Video 4 (Average) 1280x720 High@4.0
Video 5 (High) 1920x1080 High@4.0
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Time analysis of system (3/4)
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Time analysis of system (4/4)
= Dec. Time IP Module =Dec. Time JM 19.0
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Time analysis of system (3/4)
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Time analysis of system (4/4)
Time of videos 1.0s _EDec_Time IP_ Module_ _EDec, Time JM 19.0
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Video Quality Estimation (1/4)
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Video Quality Estimation (1/4)

H.264 Video (Bit rate) Resolution | Profile@Level Bit Rate

Video 1 (Low)
Video 2 (Low) 720 x 480 YEMI@kXe 1.8Mbps
Video 3 (Average)
Video 4 (Average)
Video 5 (High)

1920x1080 High@4.0 4.9Mbps
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Time analysis of system (4/4)
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Time analysis of system (4/4)
= With IP module = Software JM19.0 /20x480

Result of 15 40 1.8Mbps
Experiments 35
30
Average Values ;\525
D 50
=
ke Rec. ITU-R BT 1203-2

Videol Video2 Video3 Video4 Video5



Lal:.'E7EL RESEARCH & DEVELOPMENT TELECOMMUNICATION’S INSTITUTE

Time analysis of system (4/4)
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Topics

4 | Conclusions and Recommendations
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Conclusions

« The CABAC Decoder was designed as IP module and it reduce
decoding delay at least 98% respect to software (JM 19.0)

solution.

* The IP module and fitted into the main H.264/AVC decoder system
and it reduce decoding delay at least 18%.

* In videos with HD configurations, the video quality is according to
Rec. ITU-R BT.1203-2.

* In videos with SD configurations, the video quality is according to
Rec. ITU-R BT.1203-2 when bitrate is higher than 3.0Mbps.
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Recommendations

* To design all modules with signals 0 to Lengh-1.

* To design the Inverse Scan block in next time.
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