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SUMMARY

This paper suggests an indexing technique of video materials in the compressed format
itself in order to reduce the cost and load which will be caused at the time of indexing
the compressed video information.

The existent studies have been generally made on the analogue video sources, The
present study is about how to store and classify the video data in the digital format, and
further the study is to suggest a new technique improving the average image as well as
maintaining uniformity of image among macro-blocks which are included within screens.

It aims to improve MPEG-2 video with low bit rates and high screen-quality.

The study underlies the process of encoding/decoding of video, and materializes and
implements search range schema and motion estimation algorithm, but not uses search
range block-matching technique. The study also evaluate the performance.

As a result, in the application using MPEG-2, software can implement a high-level
application without employing hardware at the time of requiring a real-time processing.

Also in this study, considering the rapid increase of cost/effectiveness rate in the PC

processors, MPEG-2 was implemented by real time software and was verified.
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Fig. 2.1 The Structure of MPEG-2 Video
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Fig. 2.2 Block diagram of sequential JPEG encoder and decoder
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Motion vector = Vx, Vy

m-th Macroblock

Motion vector

V = (Vi Vy) @
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Fig. 2.4 Motion Estimation.
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1) MPEG-2 ENCODER and DECODER
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(a) MPEG Encoder Diagram
Fig. 2.6 Block diagram of MPEG Video Encoder and Decoder
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(b) MPEG Decoder Diagram
Fig. 2.6 Block diagram of MPEG Video Encoder and Decoder

2) Bidirectional prediction
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Fig. 2.7 Bidirectional prediction
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3) A e

At the encoder input:
1234 567 89 1011 12 13
I BBPBBPBBIB BP

At the encoder output:
14237 56108 9 13 11 12

1 PBBPBBIB B P B B

At the decoder output:
1234 56789 1011 12 13
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Fig., 3.1 The Block diagram of proposed for improving quality of image algorithm

.-.18_



B-slH e i +4Y #4942 539 48 shdolr] Wi P-FHET WA HEo]
A7 "k £ RS AF7L FolW e FHA wWE G HEF A7F i
HEdl, o)A 28 v EZo] F/81A HA s GAZE VR ZelA o)A gdHe] A
(Residue)Z R 53} sto] WA= vEFD Y WHE vehls BEZFS ol 1 94
< 2353} st dAYsls WEFZD vy gEolth 2y, B H|EFo] Aste ¢A
3} @AIgkel F713A 4Rt @A) vlEdo] 27t A vjehA "k o9} Fo] WA Al
Fo] w2 AA WA v EF Alole] HAAE GaussianHEASFS] WEL-HT RS G
A o 44 (3-1)3 o] RHEHALH

RI == a1+,3110g%
Rp = ap+ﬁplog—}5 (3-1)
Rs = as+Bslog

714, Ry, Re, Re= A HIEZFS ovldla, A5 ay ar ot A5 Ay Br A 9
o] 547 &9 vELY matA o Ert e A2 vehlls Aol Qe UdAE A
$5 ongch 2t $RE Alg - AA BA) N EFF Ale]e] BAIE HIESE - ST @A
o H3lN R ¢ EEYH(Damping)dAte] 4st: o]A2 DCTAS7F < E 23 (Entropy)
Codinge] == Zlo] olua Run-Length Codinge]l = 7] W&o @4g3t= d4o=Z 99 &
4 (3-D)3 %7k e 8 F4(3-2)0.% A EEE 5 A

B

R,=a.+ 0"

(0=y<2) (3-2)

714 xio 39 F7(0 P, B)E 9ngn.
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Table. 3.1 Bit Table (The Generating bit rate per prame, Kbits)
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Fig. 3.2 The Generating bit rate
that Quantization of Football Image

& ¥ dARe R FASE AHHE G4 S Ha
wy HjEFo] th=s] Wiolth &, Qo] ¥@sW DCTAI¢ ) ACHE) Az P8-S
stoiehe WA EE HEFo] F7ksA "k 28U, ME eolRe GoSulth ALHA Az
A7) Wi $33E AWl uwal REFsT Jve FIe) EYLS FL-Ho2 vty
Fdel Ay HE Heldol o} Table 312 ¥kl A7 59 wisd of A Ay )
EZFE vepd 7] HE glolBolu. dA2) 7] HE Ho|]8-2 52709 %3} Alge] o
3o RS PCE HE vlolBL Gate]l REsl 27l 23 HELH waA $4 (337

™2 15 | 1015 |2 |25 |30 35|44 |50
I-3}% | 2800 | 1408 | 748 | 605 | 385 | 318 | 280 | 249 | 223 | 201 | 190
P-sl¥ | 1680 | 845 | 527 | 393 | 231 | 191 | 168 | 150 | 134 | 120 | 114
B-3tA | 1050 | 627 | 308 | 198 | 145 | 118 | 101 | 941 | 81 73 69
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@714 Bge &% WER(r)% o183t 2AH 379 FHEESL P, Bel BE WE o)
olZel @A) WMlEFo|W, kit &7] HE HolB WE o A4d &% WELD Bde
ko) £9 WEgR P53 HHE W LA HEFS HFF HE ElojBol WA HEFC]
=3

2. GoP B X MEZ ZF

GoPe] B8 HEHE &9 HELSH 29 PRIl 53 =5t FA4d THYE
(frame rate)oll 2JsjA AFET F, EF &7 HESo] A HA R3] A3 dYHE
HERE @olol 87) WRe] GoPel ¥ WEFE Zv13tm, ZAYsel b YR
=8 HEgolatd o F BA s v ESo] FAde] REe] Ax dAEs v EF]
Zad "ok &, 3R B 24 mEF) shis) GoPdel EAlshs BYY AsE I 2
3 kel o] GoPellM 2 HIERH(EX HEZFH Al 24 wEF aHE tjsle J2&
GoPe] BX wEZe 44 thext go] Asgoh

Tcopz—:—; X Neop+ Ry (3-4)
Teorz GoP2] EX HIEFE 9uldtn, ri= 28 HESR, rio 29 233 =t 34 &
£ o) Ngpt GoPeol Sl 31 4, Rt A7 GoPd SE wEZst A4 wy

HER Alo]e] A2 ou)dith A|¢dl= FRAME 3a w37 TAFAe 4S GoPo 27)
7} W8l 7PH GoP 7Fe)7] wje] GoP 2EX HlE#Ze GoPrltl & 22 /13 4 gt}
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3. £d}o]2~ EX v EFN A3 A5 2F

7} GoS EX v EZF At

e EF v EF0] JHAH HE HlolEE o83t GoSol wat daE Asg A
gk GoSel dAtsl AlbE AlAe7] fsiMe WA GoSel SR HEFE dA o g

FAE e ZAL gHez 2¥da 71 E GoSel B W EZFE tf +4GE-5)H
o] gt

_ T Rince
:ZJGOS_ Nshce/Nw t NGoS
—Tr | Rae -
Tes™ N /Wy + Nas &9
— TB Rshce
Tes= N Ny Not

9 AGBBANN Tews, Tos, Tt S FHe WE Gose) BE W EF|T,
Nac= 342] sbd ¢tal e & Seto]29 7lgolth. Ny= dhtel 33 <hel EA3ke
8 e FjolR, Ryqe Ad GoSdlM Ex WEZFT AA @A v EF] 243 9n|
Bk Nest @4 23585 3h= oA 253 slok & de Gosel 4% juartt 7y,
AL A(N,=37Ne] Ze BHHoz 23t GoSel ZE HEZL 37) Sejolxe) EX
HEZe HF Agtelth 99 $ABS5)0)A AW GosAxe) 2 HEFT Az B4 HE
F Ateld] 5 253} s HHe e gaols AFER WrE olfE oW alol2e
55% Adol wet gdo) zAY) waske 22 dAs] A Aotk Sl Az go) 7
g GoSe] EX ME#HS o83ty FAS AFsS AddA HW g GoSel RE vas
2EL ge dAs ASE 24 "o
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u GoS Fatst Alge 44

Mazg=e] @23 Ases GoSe ER HEFE Fu=R GoSritt A7 wiiEd 2
GoSe] RE wjazbERe g2 FAs Ass ZAHD GoS ¥AF Al GoSel 5X
HEFE 7M1 GoSulth 2R HE HE ®HolB& o83ty AR F, FE33a 3=
A g FF9 HE HoldoA dAF Ale & WA s vEF ghg GoSe
EX HEFH nngt adxn, 2 3A7F 47 2 o 3 A5 Fo) ¥4E GosSel &
A5t Az Ayt o)|PA oz EX uEFI AA A wEF] A5 Hid A
713, g FAA-L FAAND § Uk

A zhe] Azl Aol WEkge] ow el ddAdE FAY & A AT =FIHA
2 A9 YRANE 3 e #F-9Ate] FRS Aol WSl AL4E Hde) #94
2 fA% 4 At 28, AgEls P shde] BX vESE A3 AN FA
3t Aol ¥3ts A4 BFe R EF HEFS G wiEd A0 FA A
49 e ¢ At 281, B gdAE GoSuitt HIE Elo|Ee] 2RI GoSel R
HEZFo] Ry,9Foz tt27] wie] GoStel ¥AE Al4e] 27F #AE 5= glorvt HE
Blo]E-o] GoSrlt} A=l o] EAQE £83] w433, Ry.it® Nesol 2siA v
7] W&o GoSzt At Al = wig AA "G 2322, vy 4s A% 34
< H£&3A Fo
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IV. MPEG-2 v|t]e BE}l$-A AA

1. 41t MPEG-2 vt 2 ¢5& A% dagds

r}o

MPEG-2 H|TI & R33letn B33 A3 A2de B Ris zdgsie AL I
4 itk old) B A7 AAZE vt ¥ele-A Al2RE EFHoF MPEG2 T F 9
4317] s A MPEG-2 Hit]R & AAZMA o2 REssly B35/t 7hestes A3

MPEG-2 253} Al2R4A $39 8 A4S 713 45 A9 #2 ofya Q4
o] B3l Adle] 717 47 HAAerE Stk 2 YRlezs £5F A ¥ A4
g E20A 7HE o83l WReld. o)#§ olfE ¥ dTFeA MPEG2 UAxg=
A AN 2AY F4 gnAFL ALy A8 2503 EFA 2AUIE JEE E
et} olE M BExz EAFHA t&I go.

Estimated
search range

refine vector i l
Vector refinement M *| Selection of final
—p using gradient vector using matching 3
technique tech and search range |i
k R LTI
Sequence Block
initial vector {——-—-——b vector
Selection of intial B
—p vector using matching 4 Block vector memory
techrique

3 candidates T

Fig. 41 The Block Diagram of Motion estimation Algorithm Using Hybride matching

Gredunte method.
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A EZiA o] 71 22 F30 &), g HAES FolF @A Hd o
Adte AMEER od gaete A4 glol ¥us d@ ¢ ik v, 2AYUYLE FIEE
ol &3 FAY FAANME @A Pgo] BHAFA Hdh olAL RE WEHES| FAEA
Fol HE W97t A A= BARE oA 28eR2 SAY FR4M9 a8
JE 7ol ¥ A 29 QS U= AL o884 W] WHEL ojd maz
EZo)e AgsolAorat gt o8 EAN-Z H3ly] 3, 8 A7dM g4 Hs 3
Aeted 8" 27nks EElE @k o] 27nke A9 WH Hseo HRA
(post-analysis)oll Z|qHgtct. 1 Jig2 A4HE YAE Alold $HYe) A%4E o835
dx HHe £A9 W g EXFgezN 39 oA QAN oh2 YA e g
o2 AA%{= Aolrh Fig 42¢ 49 F32 A &4 ¥AE FAs=d Ag® 27
kg EAIRY. A48 27nke g 2 A BAE FA"D:

O g4 "o 488 24 @ 23" A 999 F3t
@ A7shd B yae ~AYY @ ~AAd g "He] wEs

Search ranga

per frama Scaled search range
Norm of search / Scaling of search / Standardization of |
range according to + range according to h # the scaled search
temporal distance ‘ ternporal distance range Wih;'
o R RN (R n'HHHHIMIi
Actually used
Determinad search range for
search range Determination of m next picture
search range -+ Mobon Estimation =%
(S, 8,) /

f *

Motion vectors Sequence

Fig. 4.2 Search Range decision method applied motion estimation

% 24 B9 S5 74 g 99 5= SPHez APk A £33 WS
o] A4 o]&Hrt
MBwZ A4 2] % 2282 42 ¥, ((V), V) | j=0 1 2, .MBul }o| @)



Aol APAZ o848 249 WHY ¥ 4 Yer, g4 WAE The Lol Fo
o

{ S,=E(VH+2- DIV))
S,=E(V,)+2- IXIV))

MB— 1

BV = 35— ;‘bﬂv’l D(|vx|>=m1,—mi*b 1VA-BQVI
ont (4_1)

BIVD= k= 2 Vi | D(vid = b S v - Bov

g4 N7t A0l Fo, ZFE B WS F2 Teldd @A Zagrteld] Azt
HQ AYE o8t TaAlg) I & W (search range per frame)= A3t Arh o=l
A, the gx9 o FE gGH(E)AY AIHER ARle mae g @ g HAE
~ALPFo A o HAe) AU F4-2 AT B FH7E LA "ok

iAo 2, o HHS S 2AUdE 24 9 (ewd/ G ud)rt A S5 24
g B PO/ A/ et/ A E 1, g4 W9 e Table. 41 o EHW ZAMH
BEohd

Table. 4.1 Search Range

range of S|[1:8]][9:16] |[17:32]|[33:64}|[65:128] | [129-256] | [256:512] | [512:1024] |[1025:2048]
std. S | 8 | 16 | 32 | 64 | 128 256 512 1024 2048
fcode | 1| 2 | 3 4 5 6 7 8 9

FAE g@A WSS 33Y FAHAM 74 919 WZ e EE 2d3r] A3 o]t
o] WL, HAE +AY FAIN Mol HE HoSe] FAE g Heo w2} A
o]z}t o] HL5 AY|ntE o] &Fo A HA H(low-latency)o] HAE Myt ol]e} Tk
39S zte AR50 2 39 Ado] 2gHAT
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2 o)lfE @Al {97t AH-A 8- (scene adaptive)® Ao]7] wFo|t}
ol21g 7Y EE o]83W MPEG2 H|T|Q Qt=HAgNA Ao mE RELS A8 £
Q F3 AHo] gEEuF AAAH R HT|E RFF ¥ + Uk

2. 2 A7} MPEG-2 Video B u}-9-# 9] <2l o]~

oo A Z1ge] dde QAT v AS d7] ¥ o18E 5 Ao BA 28
2t 71249 Hire dolge] 14y @4e] i TIHRA AFAot Fidet F7el
A AF U8 BAGA dE Ty FA AHEE ¢ AT, FATR AT 5 e 2
gye] = oE gAE AFFG B =RdAe g2 JIvtez 3 Hbe HAn wE o
grAdA v RPos BH e & Ye ARE ol&dw WyPE HEIH vHL
AR HAL 40 317 A% T8 J1FL A I Hde A2 FAZ Fo w2
BakeAs Fe TFolch o) BalAE A a4 T @A(NF B A B
77t slew, =¥ o2 g F A Atold] FaA-E geldtA It AAF BaleALe VCRY
e 7%, 53wy @v1st "Bzl 7Ieke Ttk oleld e AN FekH oA
8 7IWte] ohd Qt&E 420 RE ZHYde ¢FL F= Do) WAFth MPEG2oM I =
A2l & F719k vi2Ed o] 3prle WA BnaeAE 7] A A 1389 hEF &
Lolch. T2, | Y ARG o FdsA EXER, 42 ez 3 WeTl ¢l
o g ZiRtel o ke i s E Wt dlele e 2 kel tig tlE ot
7] Zelde] ¢4%E F= Aol

719 XYY F, JPEGS o848 Al~go] & W) 1 PicturestE o] 8317 ¢
ozx fFo] SoluA Hrh wetM 2% A 25 Frame320x 240 AT) AF A5 e 7}
AA =, Y AF e MIste 2AYo]l TAY Algk Ago] 2 £ UL E Fo
2N A §FS #2802 2d 5 U B T4 S3/A00/38 V5o A=
8 99E F94ES HIYEe MPEG a2 HAHY AW Ao alse, tAg
Z1gS #8438l BE M Ao a9 A FAFEE AYAFge A o8 A dgg =
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9] 7152 AFsR Holt 3 Capturer] g2 AWE 33 AF3h
3. A|=¥ A7

W2 S Axgeln A FAL Avdeln Bole J4L T AP
e wolT WAL sHAn NEF WelA Bohd we el HolH A Hd FL
A7) A8 e el dold AR Hde e Y & Yk FAL wAs ¥ A29
£ Aty TR}

1) A" A
[ Caplere moduls | ZXA8 module I

Encoder System

ADE module

[E module

FAHA(03)

Baokap module

ME/FS System

24

D ecodar

24 System

Fig. 4.3 System Implementation
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(1) 733 A2"
vt o Se] 948 258 A|29-2 %3] MPEG DIB(Device Independent Bitmap)o 2

Bkl A g@o}

7}) Video Input Module : 7}H|2}3 Aoj3ly F4E 3Hdo Aok

1}) Capture Module : 7}ulgte] opg=2a A&EE YUV 42:2 4o 2 W)
) F5 3 Module : YUV 4:22 3 4]9] 43 E MPEG DiBo.2 ¥l

@) 713t Module : 2}zve] 2EZMe] 583 532 4T ¥718 75e Yok

(2 A/ A A2
R53} A~g-2 53 QA== MPEG B33 A3/ 8313, =3 Backup 7|55 5338}
o, HEANE o83 2o

7} RDB(Relational DataBase) Module : 7}vl2} ID9} 2 $-8¢ 2dli AAGALe) @&

Q2§ F537 2} HolE-2 A3l #
1}) [ Module : 7} 7tuzte] FulE & A8 A 24 Ao ol& §R3= 7)F
t}) Backup Module : DBol] A#4d MPEGH L A& =& |5 ARz o)F

@) A A28
RDBel| o3 AR ztzbe] ld2o o8] AnE HA3x, A9 MPEG ARE H43
= 7IE
7h #A7] . DBe) AA" deleiE Ad2(Ftule} ID, 339, AAAHE 53 ARE
Hds= 71s

) d3d o Qldxe ofdl A48 MPEG FRE B3]

i

71
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V. d3 9@ 51&

1. +d SR3HW, S/W)

5

Eal

AAX 2L VZ 2, 38 DA BE 7]5ES AYUsa Fig 563 o] THHACL
Z3l7] 9% #A4L e Zu

O Al : ME]YPI-333

@ 70 Tool : Visual C++ 6.0

® <49AA : Windows 95/98, NT, RAM 64M

@ VGA Card : 1024*768, 16bit color

@ HDD . 9.1 GByte

® A& BE : Invader 32

@ 2913 7k=, Fidl=

2. MPEGI A 9] ZA H=E &

MPEG 2E oA A2 ¥ o34 22 Al 7tA Aol LAgct

O o™ P Zelgde] Q1Ee} 253 g MBEo] vtk o

@ B = delA] dicke] MBEe] o] I} P =y dsa cHgo R 4FEUS W
@ B T o)A thtise]l MBEo] dwtako 2 o 25 9E

# EBAAE ol MPEG 2EPo|A EA4E o83 A& PE#D. Fig. 512 MPEG
EYeIA Zo] HAT el 4 zagde] MBEo] ol FHz AFHREAS RAFT 3

o},
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<Image Continue>
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(d) Bz Frame
Forward-predicted MBs
P

Intra-coded MBs

M Backward-predicted MBs [ Bidirectionally MBs

[ ] Skipped MBs
Fig. 5.1 Shot Change in MPEG Stream
Fig. 512 v} 719 T qJelA Fo] WA o5 BTy e, 971 =4 38 =
Z 49 A3 B, =P Zo] HEHUT ARE Ad2e tg P ZA9H A BE
Fol Hi%d B, oA AlARd. Table 512 Fig. 51014 vehd 2 = ¢l w2
q RES BAE

H
T
=

Table 5.1 Result of condition values

SV/N | SV/N Nf(1-1)-Nb(n—1),3 Nmo-1» | Now-Nw N
B, Frame | Passed | Passed 21 1 317 16 307
I Frame | Passed |1.77 (>t3) Passed Passed
B: Frame | Passed | Passed Passed -374 _ 8
B: Frame | Passed | Passed 374 8 395 1

Fig 52& 5 B ZalQE Aloldll A Wsiz Aojud @ 498 247D Atk 17
U} MBE¢) Huje] 3@ A WS 4% 202 Feiseld Zolch oA Age] DCT
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(d) T Frame

Fig. 5.2 Example without a shot change

] et stow RalE F, 2 A8 dEZUF 7] = Yge] dee] d=s]ojA o} ot

olr] Mg A FFAM HET ZAYE7E £EH AoER, & =FdAE 7] T
Ml Zt Akl A A Zelglod AP ol AW Q7 So] EdFo ZR=2 ¢
£ AT FTEE AR Ao, AF 2 MY ZHYER I AL “FA e e 33
o 71dg Aol

3. DC As 9 s§A3Re =4 4

MPEG Al@27} 21 AZEe A3l o2 sl Aoz R 1 AES i3 7
x-S AP o) oM 2 7] ZHYES] EAHQ DC A5E9 55 ARE
ARNE HAPh 1o}, A 7] T el I ezt DC Al-ES ZukE 4 5 971
Wil DC F3L yHEANAR P YL At FREo Aot gt 8, P X
Pel A FHE DC Algd g3 Bd G4 gFE AAS Fo B9g F4S RoFD
213 Fig. 54& B DC Al49 F4¥o] defle] DC AFE3 Z 2ol HolA gerds A
< 253 gl
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(a) Frame by original DC (b) Frame by estimated DC
Fig. 53 Frame by estimated DC

® Onginal Luminance

300 A
# Estimated Luminance

250

Luminance ‘Yatue

v T T

0 4+———1—

T T T T T T 1
150 200 250 300 350 400
Macroblock Address

T
] 50 100

a) Luminance of comparision
Fig. 5.4 Comparision of estimated DC and original DC

<Image Continue>
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® Onginal Chrommance

aop
1 % Estimated Chrommance
250 4
]
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[
>
1k}
2 150 A
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E 100
=
'S r
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(b) Chrominance of comparision

Fig. 5.4 Comparision of estimated DC and original DC
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MPEG-2& flA¥ TV(EE HDTV)e} 22 w482 32 AGHA). waly of$ 13
Holr], AU Ego|ch J2v} A ejFo] ol rle] HE ASICHo =2 FHEH glod,
viol o}y H@sieA] gsith ey B AR ME PC Z2AA 2 ZHAY Azt §23)
A58 e Ao FE3e AAT S/WE MPEG-2E @3l th. MPEG-2E S/W F&0]
B7s Rer duA gloy, B =EE 539 1 7b54e gFiad

T8% 714E MPEGIA 7HE B A4-g 833 AY 40 2o g4uzEe
Mdstda, DCTE AAIE 227} 5|22 dqdck ol shde AA 7" AlAde] B
o]},
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Fig. 5.5 Software MPEG Browser

NTSC Al&9} Camera2%H JFH AL AR vlmelolq A} S/WE g2
k. CIF 227)2) & wt]e = ATMBo 2 AAzE A4t s 2% 62al¢do) A4
gk 7€ G A2"e 2 AL QAv/danst degdoy, B =8 An o4
3 S/Wel )5t 7HEE Al Aglo] THEUT
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Fig. 56 Software MPEG Browser Interface

43718 A E|ol& MPEG-29] Hlolg= thd3 Z2 SoftwareS T3} AA €t
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Fig. 5.7 Real-Time Process
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At 22X Ede] MPEG-2 Video B4 7[HE& A3tk MPEG-2 vl & AEZE £
A= 2 AES dHE3E 429 7] TeldES A=ty FhAQA Ao A AR
2 1 =ZHYS Jdx ok 23 ANFS A FAAZeRA AAe R 3 Wl
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AlZY S/W=Z MPEG-2Z 7439t MPEG2= S/W Fdo]l 27153 Aoz 434 de
B =EE Y I 7teAS #Usdnh 4% 7l MPEGHA 7Hg B AdE
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B =FdM bge 253/8353 AL 702 gern, £ A7 Agqyga BE
w2 7S ol 8-3kA @3 Abd g AR 27)nkek FAUYEAY dudFE B A
A 7)3 olg FAFPAez FHY 1 45E FrRIAS. dAFeq MPEG2E o83 of
E|AolHoA AAIZHAQ At 2 7H o F=olE AMEEA B AZEOoRT
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