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ABSTRACT

In this thesis we develop a method to improve the encoding performance of the H.264
video standard when the foreground and background models are given. The encoding
performance is measured in three aspects: the PSNR, bit-rates and coding speed. By
analyzing the variable block-size and rate-distortion coding tools of H.264, the
proposed methods can enhance the video quality of the foreground objects and
reduce the compression bit-rates of the background area. The syntax and semantics of
the encoded bit-streams generated by our method also agree with H.264.
Experimental results show that the proposed methods are quite effective in the
performance improvement of the H.264 encoding. We also propose an automatic
method for video segmentation which can find out the moving object in the video
even when the video is taken by non-static camera. Experimental results show the

correct segmentation rate are quite good.
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2.2 H.264 QP
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QP | 0 1 2 3 5 6 7 8 9 | 10 | 11 | 12
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PSNR Analysis for AlIl Fjrame
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12 Foreman
3 Frame Size  PSNR Foreman
(a)
I Frame P Frame B Frame
Ave.Size(Bits) |Ave.PSNR(db)||Ave.Size(Bits)|Ave.PSNR(db)||Ave.Size(Bits)| Ave.PSNR(db)
0.012, 102300 39.16 77118 39.06 53229 38.97
1A 64200 37.59 16993 37.01 91889 37.36
6 62112 36.48 12614 35.40 847689 36.05
Non RDO 66272 37.42 17088 36.95 11189 36.99
(B) . 1%
I Frame P Frame B Frame
Ave.Size(Bits) |Ave.PSNR(db)|| Ave.Size(Bits) |[Ave.PSNR(db)|| Ave.Size(Bits) |Ave.PSNR(db)
0.01%p-12, |38100(60.34%) 1.57 59681(342.28%) 2.05 44040(479.28%) 1.61
6Xo-11y | -2088(-3.25%) -1.11 -4822(-27.65%) -1.61 -712(-7.75%) -1.31
3 A 3 a A
1 0.01x9 6Xg 1A 3 b |
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0.01xg 12 2.05db PSNR 342.28%
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I 6ho 1l 3.25% 1.11db  PSNR
P 6ho 1) 27.65% 1.61db PSNR
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Block Type Distribution of I-Frame (Stefan)

§0.01 Ao E1 Ao B6 Ao

a
é 4000
® 3000
Q 2000
m 1000
5 o
* 14x4 116x16
I-Frame Block Type
(a) Stefan
Block Type Distribution of I-Frame (Foraman)
§0.01 Ao E1 Ao E6 Ao
a
é 4000
® 3000
Q 2000
m 1000
5 o
* 14x4 116x16
I-Frame Block Type
(b) Foreman
Block Type Distribution of I-Frame (Dancer)
H0.01A 0o EB1Ao E6 Mo
2
o 3000
£ 2000
3]
2 1000
(01]
S 0
¥* 14x4 116x16

I-Frame Block Type

(c) Dancer

1 4I-Frame

22




Block Type Distribution for P-Frame (Stefan)
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Block Type Distribution of B-Frame (Stefan)
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Background Size (For eman)
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4.2.3

4. 1. 2 P B
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4.2.3

RDO

21 b 3

1. I, RDO
2. RDO
3. 1 6o RDO P B 16x16

RDO ( 6y Assign 16x16)

21 c 2
1. 1., RDO
2. [27]
L | 6A0 RDO
¢ P B 16x16  skip/direct mode
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0.93db 0.32db 0.32db

Foreman Stefan Dancer

RDO

1% RDO 23 14 1.6
PSNR
5 59
(a)Foreman
Coding Parameter 1o Our Method Non RDO
Coding Time (sec) 553.192 218.113 204.516
(b)Stefan
Coding Parameter 1 Our Method Non RDO
Coding Time (sec) 753.128 286.169 226.952
(c)Dancer
Coding Parameter 1o Our Method Non RDO
Coding Time (sec) 484.390 189.649 144.156

1

0.99db

RDO

Foreman .~ Stefan Dancer

RDO 7.1% 1.5% 10.8%
1.88 db 2.4 db
PSNR

12 RDO
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PSNR

59

(a)Foreman

Foreground of Frame

Background of Frame

Whole Frame

Ave. PSNR (db)

Total Size (bits)

Ave. PSNR (db)

Total Size (bits)

Total Size (bits)

1o 37.52 634315 36.29 608598 1174048
Our Method 38.45 1459147 35.30 565450 2024597
Non RDO 37.30 662309 36.47 653861 1316170
(b)Stefan

Foreground of Frame Background of Frame Whole Frame

Ave. PSNR (db) | Total Size (bits) | Ave. PSNR (db) | Total Size (bits) | Total Size (bits)
1k 34.67 640358 35.80 2658979 3309337
Our Method 34.99 905867 33.92 2617962 3523829
Non RDO 34.43 670723 35.61 2781574 3452297

(c)Dancer

Foreground of Frame Background of Frame Whole Frame

Ave. PSNR (db) | Total Size (bits) .| .Ave. PSNR (db) | Total Size (bits) | Total Size (bits)
1 35.60 1062529 43.56 192451 1254980
Our Method 35.92 1697418 41.16 171672 1853411
Non RDO 35.38 1492036 43.07 269959 1761995
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Peter J. Ramadge [ 29] [ 30]
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Regression 26 90 ” 6 0 30
Training Set
Testing Set
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7 @)6 2 (6)
P P, P3 P, Ps Pe
0.962542 | -0.000416 | -0.094951 | 0.176463 0 0.000026
8 60
O<err 0.5 [0.5<err 1.0{1.0<err 1.5|1.5<err 2.0 2<err Total
Numbejr of
pairs 9 32 16 3 0 60
9 30
O<err 0.5 |0.5<err 1.0({1.0<err 1.5|1.5<err 2.0 2<err Total
Numbejr of
pai s 8 10 8 4 0 30
PTZ
10 f0 f1
0 1 fl 2
1 2 10
2 PTZ
1.5 94 % 70 %
10 450
O<err 0.5 |0.5<err 1.0|1.0<err 1.5|1.5<err 2.0 2<err Total
f0 f1 17 42 24 7 0 90
f1 2 20 41 22 7 0 90
2 3 27 40 21 2 0 90
3 4 23 40 20 7 0 90
4 5 20 45 19 6 0 90
24% 46% 24% 6% 0%
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11 27 (a) 27 (b) (
O<err 0.5 0.5<err 1.0 | 1.0<err 1.5 | 1.5<err 2.0 2<err
Training set 5 12 5 2 0
Testing set 6 8 4 2 0
25% 46% 20% 9% 0%
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12 (D 8 2 B)
P1 P, P P, Ps Ps
0.986704| 0.000443| 2.848848| 0.155756 0 0
13 (D 8 2 B) ( 35 )
O<err 0.5 0.5<err 1.0 | 1.0<err 1.5 | 1.5<err 2.0 2<err
Training set 5 12 6 2 0
Testing set 6 2 2 0 0
31% 40% 23% 6% 0%
Global Motion Estimation
Find Corresponding Points
Camera Motion Parameter Estimation
Find Global Motion
29
53
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2 8a Mobile 1616 28
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