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Type

Supporting tools

Application

Simple

Main

SNR scalable
Spatial

High

4:2:2

Multiview

I- and P-pictures, 4:2:0 format; nonscalable

Simple profile + B-pictures

Main profile + SNR scalability
SNR profile + spatial scalability

Spatial profile + 4:2:2 format

IBIBIB ... pictures, extension of main

profile to high bit rates

Main profile + temporal scalability

Currently not used

Broadcast TV

Currently not used

Currently not used

Currently not used

Studio postproduction;
high-quality video for
storage (VTR) and video
distribution

Several video streams;
stereo presentation
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52Nonscalable Video Bitstream
53Scalable Hierarchy

54Base Layer

55Enhancement Layer
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Level Resolutions Simple Main SNR Spatial High  4:2:2 Multiview
IL.P Lp,B LP,B LP.B LP,B LP,B LPB
4:2:0 4:2:0  4:2:0  4:2:0 4:2:0  4:2:0 4:2:0
4:2:2 4:2:2

Low  pel/line 352 352 352
line/frame 288 288 288
frame/s 30/25 30/15 30/25
Mbit/s 4 -+ g

Main  pel/line 720 720 720 720 720 720
line/frame 576 576 576 576 512/608 576
frame/s 30/25  30/25  30/25 3025 30/25 30/25
Mbit/s 15 15 15 20 50 25

High pel/line 1440 1440 1440 1440

1440  line/frame 1152 1152 1152 1152
frame/s 60 60 60 60
Mbit/s 60 60 80 100

High  pel/line 1920 1920 1920 1920
line/frame 1152 1152 1152 1152
frame/s 60 60 60 60
Mbit/s 80 100 130 300
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57Progressive
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58Alternate
59Public Switched Telephone Network
60[ntegrated Services Digital Network
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Number of lines
for luminance
per picture

Number of pixels
for chrominance
per line

Number of lines
for chrominance
per picture

Picture Number of pixels
format for luminance
per line

Sub-QCIF 128

QCIF 176

CIF 352

4CIF 704

16CIF 1408

96
144
288
576

1152

64
88
176
352
704
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MYV current motion vector
MV1: previous motion vector
M12: above motion vector
MV MV MV3: above right motion vector

MV2 | MV3

pred, = median(M V1, M V2., MV 3,)
pred, = median(MV'1,,MV2,,MV3,)
O-Y

MVD, = MV, — pred,

MVD, = MV, — pred,
F-Y
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j=0 0(RL) Run-Length.
j=1 0(RL) Run-Length.
j 1(RL) Run-Length until coefficient (0,2).
00(UNT) Position of the first significant coefficient.
1(SC0) Predicted sign by the context (SCO) is not correct.
0(ZC3) 0(ZC0) 0(ZC0) | Remaining of the column coded by the ZC primitive.
j=3 D(ZCs) 0(ZC1) No Run-Length since
0(ZC0) 0(Z2C0) coeflicient (0,2) is signifiant.
j=4 1(RL) Run-Length until coefficient (1,4).
01(UNI) Position of the first significant coefficient.
0(SC0) Predicted sign by the context (SCO) is correct.
0(ZC3) 0(ZC0) Remaining of the column coded by the ZC primitive.
j=>5 0(ZC1) 0(4C5) No Run-Length since
0(ZC1) 0(ZC0) coefficient (1,4) is signifiant.
j==6 0(RL) Run-Length.
j=T 0(RL) Run-Length.
j=28 1(RL) Run-Length until coefficient (0,8).
00(UNI) Position of the first significant coefficient.
0(SCo) Predicted sign by the context (SCO) is correct.
0(ZC3) 0(ZC0) 0(ZC0) | Remaining of the column coded by the ZC primitive.
j=9 0(ZC5) No Run-Length since
0(ZC1) coefficient (0,8) is signifiant.
1(ZC0) A significant coefficient in context (ZC0).
1(SC0) Predicted sign by the context (SCO) is not correct.
0(ZC3)
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Coded symbols Comments
and contexts
7=0 0(ZC3) Coefficient (0,0) is coded.
j=1 1(ZC6) Coeflicient (0,1) is coded.
1(SC3) The predicted signe in (SC3) context is not correct.
0(ZC3) Coefficient (1,1) is coded.
=2 0(ZC3) Coeflicient (1,2) is coded.
i=3 1(ZC6) 0(SC3) Coeflicient (0,3) is coded.
L(ZCT) 0(SC2) Coefficient (1,3).
0(ZC3) Coeflicient (2,3).
j=4 0(ZCT) 0(ZC3) Coeflicients (0,4) and (2,4).
7 =5 0(ZC3) 0(ZC5h) D(ZC1) | Coeflicients (0,5) and (2,5).
j=6 0(ZC1) 0(ZC1) Coefficients (0,6) and (3,6).
=7 1(ZC5) 1(SC3) Coefficient (0,7).
0(ZC3) 0(ZC3) Coefficients (1,7) and (3,7).
j=8 0(ZC3) Coeflicient (1,8).
1(ZC5) 1(SC3) Coeflicient (2,8).
0(ZC4) Coefficient (3,8).
7 =9 | 0(ZC5) 0(ZC3) 0(ZC3) | Coefficients (0,9), (2,9), and (3,9).
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Abstract

Today, many organizations are producing, storing, and transmitting a large amount of video data
which, therefore, needs a large amount of memory; but, this is not commercially beneficial and
also, takes large physical space. Therefore, it is difficult to displace and access such data storage
devices.An obvious solution to this problem is to employ efficient video compression techniques.
Region-Of-Interest (ROI) video coding is a newly introduced idea which has application in those
video data in which all regions of a frame have not equal importance. In this technique, more bit
budget is spent for more important regions and thus, they will have better quality than other
regions. It seems that the ROI video coding idea has acceptable performance in medical, sport,
and personal images.

In this thesis, a ROI soccer sport video compression method is proposed in which we define two
different regions and encode them separately on the basis of their importance. The proposed
method uses wavelet transform and encodes the wavelet coefficients using SPC coders especially
SPIHT and EBCOT.Most important employed techniquesinclude classifying frame into two
types of independent and dependent ones using a shot boundary detection method, and encoding
each type differently, using block matching technique in both spatial and transform domain,
using block reordering technique, and finally, defining and determining interested regions in
soccer video frames. The compression efficiency of the proposed compression method is
compared to that of MPEG4 and FLV video formats using PSNR, bit per pixel (bpp). And bit per
second (bps) measures.Simulation results show that the proposed methods outperforms, in

average, to the mentioned ones.
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