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ABSTRACT

H.264 Encoding of Multimedia Video Contents

for the Error Concealment and Detection of ROI

Kim Kyoung-soo
Advisor : Prof. Lee Woong-ki
Department of Computer Science and Statistics,

Graduate School of Chosun University

Recent advances in information technology have resulted in rapid
growth 1n the mobile communication. With this explosive growth,
reliable compression technique become increasingly important to offer
high quality multimedia services. The importance of the moving
picture compression is growing on the internet and the cellular

phone recently.

H.264 is the most new standard type of the moving picture, it is
evaluated the most powerful standard type in the filed of wvideo
picture compression, offering the high efficiency of the compression

more than the established moving picture standard type.

Now, the method compressed by H.264 is based on the foundation

of region of interest to raise the efficiency of compression. but it

_Vi_



has a serious problem when a error comes about ROI(region of

interest).

In this study, while compressing moving picture with H.264, based
on the foundation of region of interest, the efficient method of the

each slice mode to be applied differential is proposed, became test .

The proposed method has a choice macro block to be included
the slope region of picture, and the other region of macro block

distinguishes background region.

So that creates two Kkinds of slice, region of interest and

background region.

In case of a error comes about region of interest, it will be
processed by slicel(Dispersed) for easy process with the method of

interpolation and BMA(Boundary Matching Algorithm).

The compression method of slice2(Foreground with left-over),
based on region of interest, leads to serious consequences in case a

error comes about region of interest.

But, the compression method of slicel proposed in this study
can restore error by interpolation and BMA(Boundary Matching

Algorithm).

Finally, the compression method of slicel can take the more
progressed picture, about 4.08 ~8.13 dB compared to the compression

method of slice2(Foreground with left-over).

In this paper, the methods are proposed for the more accurate

compression technique based on ROI. The proposed methods based

- vii -



on spatial-temporal correlations among pixel motion vectors predict
the pixel motion of the current block. Through experiments, the
proposed methods for quality of compression technique show

significant improvements in the error concealment of ROI.
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(1) Interleave Slice - €d&9°]2= BE (

Interleave Slice 7|H < AAFAS zZte=rh AARLY WE&2 Egol~ a5 o
3 Ao WAREE JFolth &
&gtol2~ 1§ Slice 1ol 6712 )
ol Jgwttt MAREES NFE ALAZL 5 Avk [FH 2-8]dd A
EE g3 Az 22 &AZ 285t Slice 07 Slice 19 WAz 5= A4% &
[29 2-8]¢] %53 2L &A= Fa3tE g Sgtol~ ax2 3 WA &4 =2

S|
ARR MAzEs 9 2 A0 vpu maes PR daAds A A

3 A A

. Interleave

(2) Dispersed Slice - €892 BE |
Dispersed Slice 7|2 HEe] AARLAdS o= oA e oyt Edfolx OF
w}

& FAFel Qo Az MAazBsel o8 ol [4 2-11

S, 72, 0) = [ (% 72) + ((x 2)x2)[21% 2 [4] 2-1]
Ly MEAREE U

Dede]l €9 Al (QCIF & 1170)

p =EEol s T

7N, j= WAEEE X9 Eeolx 1§ ddzolm, Lo e WAZEE

N
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AR v o AMgolH, s Fehels aFe] el odE S0 QCIF G4l
IZ 0] slice0H slicel FNE Folxe v zZF fazE20 U Sato]l~ I

= duz @ oo [4 2-11% A&std o 2

Wy
B
1

S0,11,2) =[(0%11) + ((0/11) x2)/2]1%2
S(1,11,2) =[(1%11) + ((1/11) x2) /2] %1
S(2,11,2) =[(2%11) + ((2/11) x2)/21%0

8098, 11,2) =[(98%11) + ((98/11) x2)/2]1%0

mebd A WA jaER e 1HE Slice 0o &3/ H3, F v gazZse
Slice_19] %3t Atk wjAzRs9 g Setols 1FS Fohuls Wpe [19

o
2 2835 Slice 03} Slice 19 wjazEZo] AAHW [
#MZ rasts @ (29 2-9]19 #Ze AAE a2

=R
=
EAH oz & A FIAA EFels aF

[N}
&
1o
Y
N\ |
A
L
rlo
H>
>

i
fet
g o
Bfil
lo,
l-‘O
i
[»
il

g e v

A4 B,

2 253 108 &A
_}_\_
=

gZ}ol2~ B = 1 : Dispersed
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(3) Foreground with left over Slice - €&l RE= 2

Foreground with left-over 7| 7} &glol2~ 7S A FJHZ FAE WH
o7 %7] &dola AFE slice 0& Zow, Edolx IF F7F 3 14 O
(Slice_1, Slice_2, . . ., Slice N)& zt=t} AA gdo HE&e s} &golx
of tigh AbZte] A% BAH QU HI 2% JAH
2 259 99e AAA HA AAANE FEY ARESLS L Q9rE 2 &
ol aF9 Gl £ o= 50 slice 07 slice 19] o] M2 AAXHH
AAAE FiE9 a2 E 52 slice 00 &34 H 4.

MazEs g4 A= nEs A9 A

[12¥ 2-10] £8}o]~ ® = 2 : Foreground with left-over

(28 2-10]¢) Ma=E2 g4 Az A4 3do fjazE 2o Az old s 263
ZREO olulx 739 o vl 268 Alzbe] 9% 9o ZxF oldxolu 73L&
el ojrh. AA Ao Fol s shte] &etol~
& A9 MagheE REE AYR slicentt & A7
ok [2¥ 2-10]9] wWZEEE g4 Ao o3
Foreground with left-overt#2] © @ Slice7} A& =W [1d 2-10]¢] &3t A =4
e 2337 @k o] WAl A
WA ow dedr

e T2 BAddde] el dS Aol AEE
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(4) Box-out clockwise and Counter clockwise Slice - €do]2~ RE 3
Box-out Slice 7|'H& &dtol~ IF 99 A7 A A3 T4 555 2

=t T E5S AR AARFgoR I E5H olFeH Eoolx

A e, 8o et stve] &Setolx aFe &t WAREFR fFETE Folxl

Ao wel TS A AT WA ARG R v = R Jhesir [

2-111¢] wWa=z&5 94 HAZE Slice 09 WMAREFS N+E H=E AT 45

Box-out clockwiseol ™ wZ2EE g FHgolt) &etolx

d 2-111¢ #3533 28 =AdZ Fosrt A

5657|5859 0 2|3|14|5]|6|71|8
5530131132 9 M2P3 |14 11516 |17
54129112113 18 20121 |22|123|24 |25 |26
53|28]11] 2 27282930 |31 |32 |33 |34 |36
2127|101 36 3839|4041 |42 |43 |44
B4|51|2619 |8 4546 |47 |48 |49]50]51 |52 |53 |54
B3 (50|25]24 |23 55|56 |57 |58 |59 |60 |61 |62 |63 |64
B2 |49 |48 |47 |46 65 |66 |67 |68 |69|70|71|72|73|74
a1 (80|va|7e |77 75|76 |77 |78|79|80)81)|82|83 |84
LE! nEE A wA

[219 2-11] €8o]~ R= 3 : Box-out clockwise
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(5) Raster scan and Reverse raster scan Slice - €&o] 2~ B &=

4
Raster Scan Slice 7|2 @49 i 9% 2420 0H azE5S A&o=
LEEORE WYL st Sdtols AF Y99S AT Sdols OIF 99 AXl
UM AT Egolx g Fe wWAREF JiFvE Folxith. FAd wet

Reverse Raster Scan%
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1112|1314 15|16 |17 18|19 21 1112|1314 151617 (18| 19|20 |21
22123|24|25|26 |27 |28|29 |30 |31 |32 22123124 (25]26127 |28 |29 {30 |31 |32
33|34 35|36 |37 |38 39|40 (414243 33|34 35|36 |37 [ 3830 |40 [41 |42 |43
44 |45 |46 |47 |48 |49 |50 |51 |52 |53 |54 44 145 |46 (47 |48 14950 | 51 [52 |53 | 54
55|56 |57 |58 |50 |60 |61 )62 |63 |64 |65 5556 |57 |58 |59 60 |61 |62 |63 |64 |65
65 |67 |68 |69|T0|71|72|73|74|75|76 66 |67 6B |63 70|71 |72|T3|74|75|76
B4

3
o
@
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EERE R E N5E A9 w4
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=

glo]2~ BE 4 : Raster Scan
(18 2-12]¢) mWa=E2 &4 AZE Slice 09 MazE29 Q58 82 A3

74§l Raster Scan°l wWg HAZF =zt Seholx Iyl AdEHE [27 2-10]9

w53 A =AWz Rl AgHct
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(6) Wipe right Slice - €&9°]2& RE 5
Wipe right Slice 7|¥H 2 937 stot z

)=]
5
HuRe AYstel Eekelx 1F 99
=R
=

o]
2 &dstd 5 vk Wipe left2 @4 3kstw, 4 daro 4% 239 oW Az

Ao R SuRE Adaste] Zetols 1F 99S AQ B (19

DEERS Rk nEE A wA
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(7) Explicit Slice - €892 R= 6

Zgtolx 28 Y] Y8 24 az B2 el slice_group_id @& 3Hetv] g
b AgsE wyolt o] 4% wazEE 9 4Ad AbEAe] o8 AoHr)

2 =gdAe 23U 71E71d gt #Ad9 S dAst, BAG Gl M9

94 @ gege Wy 990w dwrh 7

==
o ¢
12
o
fet
e
o
i,
=2
i
fet
il
Jhu
4
ol
flo

A WA 189 ZEfo]lxaz FASIY, AdyE #AGd mAazEE 1ES Slice 29
Slice_32.2 F4 % Dispersed €8tol= Rz FA3x gt} ofufkstd Thek 4]
9 WARES 1F Slice 2 T Slice 3504 o= o =
e Edols 2w #he ol&sto] ol &Y WMo @ol ARH= A A
A e Bmabg ) AzA A wie BMA WA S f85HA HeEstEE st 9
otk & #A9Yq wWARZEE FollA Slice 204 o7 B FR 9 Slice_3

B5 059 ARE ol&dte BRI BMAE T &A= Heste oddE
29 A 4 7] wiE ot} Wkl Slice 30l A o2 7} wrAEHE FW o] Slice 29 W
ARES 2§59 AEE ol&sto] B3I BMAE S84 0= AT F 9lo] o

2 mRdow euss Bed & AR 87 9ol

M
=
=
i}
N
-~
e
i
o
ol
nj
z

4 |
|+ B9 (ROD Slice 2
L — #A1d A (ROI) Slice_3

} Dispersed "2 }7

[219 2-14] €2e]~ R= 6 : Explicit
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oge3 2e 39 F slice_group_map_type & 6 & AE o] A& 2% A

HHHHHH AR A AR R A
# Slices

L e o o e bbb o b e e e e
THIEFEH H AT 11+ T HH H A 1 1 A A 11 7 H 1 H T 11 H A 10 1 H A A 1 1 1 A 1+ H A 10 1 A 1 1 1 A A 1 H A A

Sl iceMode = 0 # Slice mode (0=off 1=fixed #mb in slice 2=fixed
# bytes in slice 3=use cal |back)
SliceArgument =50 # Slice argument (Arguments to modes 1 and 2 above)

num_s|ice_groups_minus1 = 0 # Number of Slice Groups Minus 1, 0 == no FMO,
# 1 == two slice groups, etc.
slice_group_map_type = 6 # 0: |Interleaved, 1: Dispersed,
# 2: Foreground/Left-over,
# 3. Box-out 4: Raster 5. Wipe
#6: Explicit
# slice_group_id read from SliceGroupConfigFileName
slice_group_change_direction_flag = 0
# 0: box-out clockwise, raster scan or wipe right,
# 1: box-out counter clockwise, reverse raster scan or wipe left
slice_group_change_rate_minust = 85
SliceGroupConfigFileName = "sgOconf.cfg" # Used for slice_group_map_type 0, 2, 6
UseRedundantSlice =0 # 0: not used, 1: one redundant slice used for each slice (other modes
not supported yet)

[ 2-3] Explicit €2t°]=¢] Config Coding
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R S S S S S s s S S s g g
# Euclid Distance

L b e o o e e o oo e e o e o o
THEFHHH T T T 1 H A fH T 1 H A 1 A0 1 H T+ i i A o T

function [euclid_distance] = euclid_d(image);

[m,n]=size(image);

euclid_image = im2double(image);

euclid_distance = zeros(m,n);

euclid_distance_x = zeros(m,n);

euclid_distance_y zeros(m,n);

for row = 2:1'm—1
for col = 2:1:n—1
for a = col—1:1:col+1
euclid_distance_x(row,col) = euclid_distance_x(row,col) +
sqrt((euclid_image(row+1, a) — euclid_image(row—1, a)) "~ 2);
end
end
end

for row = 2:1'm—1
for col = 2:1:n—1
for a = row—1:1irow+1
euclid_distance_y(row,col) = euclid_distance_y(row,col) +
sqrt((euclid_image(a, col+1) — euclid_image(a,col—1))"2);
end
end

end

euclid_distance = sqrt(((euclid_distance_x)).”2 + ((euclid_distance_y))."2);

[ 4-1] 28 dA 71&7]19 Coding
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