(2/2)

NSC93-2219-E-009-007-
93 08 01 94 07 31

94 10 17



AVI AN IERRL AR

N ERE Y LS
NSC-93-2219-E-009-007-
:093#821p 294#7731p

?\F‘L % %%‘fu :
B

P e R

CAPHE AN AL A o — TR
d TI#r 4% i HDM642
% #155%%QCIF 4 & #ijz

foip s it 47 4
FﬁfﬁiiﬁtFH.ZGMAVC[l] [EX IPL
EADSPL » BN L P E
BER T - 2 G o APRN - B - ERGA e

B RRRBEEDR S N AP L e A8 AH
s 87 4 03 A ;ﬁ;a;‘ oo TR 2T URER R D
BB AILE S S om A B Y AP

RN 2 fe’zéﬁ“lé'nl% FIUEEETI G Fn
Bl > Ay 0 1 d SPQFCingS > N o @ 448t 48
R S N R Nl el - AT

o

Ne

M4z ¢ H264/AVC ~ 18 A2 o

In this project, we focus on two major issues. First, we
implemented an H.264/AVC [1] baseline decoder over a
DM®642 DSP platform. This DSP-based decoder can decode up
to 15 QCIF frames per second. Second, we down-sample each
frame of an original video sequence into four sub-frames fields
to develop a so-called quadro-field based error resilience
technique. This method makes error concealment much easier
and more efficient. Under this quadro-field coding scheme, we
discuss three different coding structures and discuss their
coding efficiency and the dependency among quadro-fields.
Among these three coding schemes, we choose the SPQFC
coding scheme. Based on this SPQFC coding schemem we
also develop various error concealment techniques to handle
different data loss situations.
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Deblock_Frame |‘ decode_one_macroblock 4—| Read_one_macroblock
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QP28/Foreman Clock Cycle Percent (%)
decode_one_macroblock 501835424 54
read_one_macroblock 259499384 28

decblock_frame 32848668 4




#. A.2 “decode_one_macroblock” + 3 3% eapF 7% #ic

QP28/Foreman Clock Cycle Percent (%)
Get_Block 273905340 55
Itra;s 95182560 19
Intrapred 14240186 3
Intrapred_Chroma 3423458 0.7
Intrapred Lumal6X16 230483 0.04
Total 501835424 100

4% A.3“read_one_macroblock” 3 & 3% epF % #ic

QP28/Foreman Clock Cycle Percent (%)

ReadCBPandCoeffsFromNAL 230096749 89
ReadMotionInfoFromNAL 11071392 4.3
Read_ipred_modes 6447989 25
Total 259499384 100
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Option Description

—037 Represents the highest level of optimization available. Various
loop optimizations are performed, such as software pipelining,
unrelling, and SIMD. Various file level characteristics are also
used to improve performance

—pm* Combines source files to perform program-level optimization.

—op2 Specifies that the module contains ne functions or variables that
are called or modified from cutside the source code provided to
the compiler. This improves variable analysis and allowed as-
sumptions.

—oil Disables all automatic size—controlled inlining, (which is en-
abled by —03). User specified inlining of functions is still al-
lowed.

—ms2-ms3  Optimizes primarily for code size, and secondly for perfor-
mance.
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#pragma MUST_ITERATE (min, max, multiple);
e ﬁ%l > min, max 4 %] % & F & | & & * g trip counts.

Loop Unrolling
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2.2.3 Using Intrinsics
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Assembly
C Compiler Intrinsic Instruction Description Device
int_max2 (int src1, int sre2); MAX2 Places the larger/smaller of each pair of C64x

int _min2 (int src7, int src2); MIN2
unsigned _maxud (uint sre, uint src2);  MAXU4
unsigned _minud (uint src7, uint src2);  MINU4

values in the corresponding position in the
return value. Values can be 16-bit signed
or 8-bit unsigned

ushort & _mem2(void "ptr); 21DB/ Allows unaligned loads and stores of 2 by-
28TB tes to memary.

2.2.4 Packed data Processing
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#pragma DATA_SECTION (buf,”Tao_sect.”);
Int buf[100];

#pragma CODE_SECTION (text,”Tao_sect.”);
Void text( ){
[*foo code*/

}

233 v g%
2 AB-AB AT & BLE dNAE R R
4 A6 RixittshEs (1)

% AT REiisanis (2

QP28/Foreman Non-optimized Optimized Ratio
(cycle) (cycle)
Get Block 273905340 21645906 12.7
Itrans 95182560 8458560 11.2
Intrapred 14240186 8913111 1.6
Intrapred_Chroma 3423458 1640386 21
Intrapred_Lumal6X16 230483 93745 2.5
% A8 Bt isenit % (3)
QP28/Foreman Non-optimized | Optimized Ratio
(cycle) (cycle)
ReadCBPandCoeffsFromNAL 230096749 180026051 1.28
ReadMotionInfoFromNAL 11071392 6422894 1.7
Read_ipred_modes 6447989 3778452 1.7
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Wait for interruption
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Require frame data
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—*|Check buffer status

Send interruption =1
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Decode one frame

]

—— Send interruption =2

1200000000

1000000000
Q 800000000 —*
S 600000000
6

400000000 F

200000000 F

0 —
16 28 32 35 42
QP
—&— Decode_one_macroblock —#— Read_one_macroblock Total ‘
B A4 % f QP chpF % dic
% A9 H3g DSP 9 et %
Average QCIF frame per second

QP Non-optimized Optimized Ratio
16 0.55 15 2.7
20 0.8 1.7 2.3
24 1.2 21 18
28 15 2.3 1.6
32 1.7 2.5 15
35 1.8 2.5 15
40 1.9 2.6 15
42 2 2.7 14

QP28/Foreman Non-optimized Optimized | Rati
0
decode_one_macroblock 501835424 72023154 | 6.96
read_one_macroblock 259499384 195424945 | 1.32
decblock_frame 32848668 13003263 2.5
Total 926511674 377102400 25
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Downloa% é);ogra.m to Program start
Sendbifstream to |, Wait for bitstream
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Average QCIF frame per second
QP Non-optimized Optimized Ratio
16 6.8 12 1.76
20 6.9 12 173
24 7 12.8 1.85
28 7.1 125 1.82
32 7.3 135 1.88
35 7.4 13.6 1.88
40 7.7 13.8 1.82
42 8.1 14.3 1.76
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El% ISO/IEC JTC 1/SC 29/WG 11 N6359, Draft Text of Final
Draft International Standard for Advanced Video Coding
(ITU-T Rec. H.264 | ISO/IEC 14496-10 AVC)

[2] www.vitecmm.com Preliminary of VP3

[3] Texas Instruments, “TMS320C6000 Programmer Guide”,
SPRU198f, Feb. 1999.

[4] Texas Instruments, “TMS320C6000 DSP Multichannel

Buffered Serial Port (McBSP)”, SPRU580B, September
2004,
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(a) Parallel Prediction Quadro-Field Coding
(PPQFC)

(b) Separate Prediction Quadro-Field Coding
(SPQFC)

(c) Full Search Quadro-Field Coding
(FSQFC)
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QP=28 Frame | PPQFC | FSQFC SPQFC
Foreman 1 231 131 1.43
Highway 1 1.87 1.20 1.25
Table-Tennis | 1 211 1.76 1.82
Stefan 1 2.55 1.90 1.95
Bridge-Far 1 0.86 1.32 1.28
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(a) (b)
BIB. 3 simulation results of SPQFC
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BB. 5 Simulation results of test sequence ‘Foreman’. In the
whole Quadro-Field of every 30 frames is lost.

Red line: No Loss

Green line: Loss with post-processing.
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F1B. 6 Simulation results of test sequence ‘Foreman’. In the
whole Quadro-Field of every 30 frames is lost.

Red line: No Loss

Green line: Loss with post-processing.
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BIB. 7 Simulation results of test sequence ‘Foreman’. In the

whole Quadro-Field of every 30 frames is lost.
Red line: No Loss
Green line: Loss with post-processing.
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B B.8 Simulation results of test sequence ‘Foreman’. In the
whole Quadro-Field of every 30 frames is lost.

Red line: No Loss

Green line: Loss with post-processing.
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BIB. 9 Simulation results of test sequence ‘Foreman’. In the
whole Quadro-Field of every 30 frames is lost.

Red line: No Loss

Green line: Loss with post-processing.
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B]B. 10 Simulation results of test sequence ‘Foreman’. In the
whole Quadro-Field of every 30 frames is lost.
Red line: No Loss
Green line: Loss with post-processing.
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BIB. 11 Simulation Results
Left: Damaged video; Middle: Concealed video;
Right: Original video
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