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Abstract

Because video sequence consists of dynamic objects in nature, the object motion in video is an effective feature in
describing the contents of video sequence and motion feature plays an important role in video retrieval. In this paper, we
propose a method that converts motion vectors (MVs) to a uniform set on MPEG coded domain, independent of the frame
type and the direction of prediction, and utilizes these normalized MVs (N-MVs) as motion descriptor to understand video
contents. We describe a frame-type independent representation of the various types of frames presented in an MPEG video
in which all frames can be considered equivalently, without full-decoding. In the experiments, we show that the proposed
method is better than the conventional one in terms of performance.

Keywords : Motion analysis, Normalized motion vector, Bi-directional prediction-independent framework

I.M B glu|tje] A5 AM AMuj2E AF3r] st Bde
tojeiuo] A~ #a] AAE(Video Database Manage
T "o} HHe] Eubx Frylel @i u|r] -ment System)¢]t} W€ 7§k HH]Q He}9-A Fol

Azl B, AR Ael 714 £ FAA #d Z WA A7HD don A4 349 F4S AU
S it olol We} AHgAelA urh ERHez @ 4 AMd ol27] X 1 AF Fopt AR I

1-0

o

E]_T_l_ 9,1‘:}[1][2]

A Y, T AEY, YA Tgw I A4oEy AU BHo 3 oo FAE AT B AL¥Y
R doAde vt FHe 54 H¥e 873t gloH,
(Dept. of Image Engineering, Graduate School of Hlt] o oMol A9 ERL H|Te oAdAoe AL
Advanced Imaging Science, Multimedia, and Film, ] % j - : I o ik 4]]’} jf
Chung-Ang University) Asteo] 7P £8%.242 adn o]Fo] 25¢

% B ATE Br]%el 27474 AT (2000-N-NL 2729 jute) W e B4 7o) B9 AFH 1 Q)
-01-C- 285)-4 TWHE FH g 21 AFY(BK21)Y = oo olelg el 7ute] ur]e HAle =
R ] S E sy, ]TF ]U:] ] 1 E’—:c] ]\_:’] ]}“44. \_—1"] e

HFdan 2003‘48é14%1_ FAGEA: 200436914Y BHL FAY AGHESRE st 2649 49

(581)



14 UE FAHUAMY et of 5
AAE ASsHe Aotk Lo, MPEG-1/29 414

o $49 54 3z 4R g $49 WAS
o8] del Aelg Fe ok, 47 £4Y A
e
ek Aol A7t wAET,

B Ao, MPEG 4% 99449 §49 9F
ARE ¥ oF 59 FZE(Bi-directional Prediction
-Independent Framework : BPIF)E o] &3 &21¢] #4]
7196l & A o2 gHAQl Y et
29 & 7hsAd U3 =31, o]F o]83 7k =g
doll Aol Aot 22 AN S Adstn Yok & =
oA 9 At BHE 42 HEAE Bt
11:15;].37_ XgA9l = 13101] e
#ol glth. o] & %
A *1€X}E/‘19]
LG A4S T
HT "].il_/‘:ﬂ]"']—’]
Hre A9y, 948
a1 ggo] 73t

2 =89 742 OS5 2o OFAE
Aol did #E A7E tdFx, IARA &
A9 A9 NS A% guES At
i, IV, VA VIl A 2zt dag gl gigt 43,
€ A3 F 0l g &S
79 A EEEE vebd Holth

MPEG Coded Data J

r = L

Pre-

A

Partial Decoding

Motion Flow Analysis
using BPIF
Yideo
Analysis s-I:-_--L=
Object Extraction
& Tracking

N

=
Fig. 1.

A

HotH tie|Ee EEX
Block diagram of the proposed algori
-thm.

(582)

FXE 088 SNY 58 24 442 ¢
Io. &3 87

249e Hres uge o) A8 2 84
24 AFH ¥4 94 A2 A7) A% ol &

Aol gt o= EAle £ FARA FYA A1E
2 ek £39 Aol @44 T A9 Tade

ZHE A AEE FE3e v WEE wet
€, ZA ey 2ds H-gepvig Zd(non
—parameter) 2 FEHAUE Ad=e i)y 4259
=2 ofu(affine) ZAAY ek B} Fa
A9 ety 2dg A Ao, Hl-win|
gl 29 oxe 29 &L FF(optical flow)s} &
o] W9 #S e Aolth o]2HH & T =i
a9 deth H, ol FAY 24
W-E 71k v e HA Aj=do] g
2, MAR gelujE 2dE o] &
=39 MeXe vF A7z, b-garge e
‘%‘ MeAe AUAA Adsty] Wi, 424 &3
]’\1-4 =249 Aol BEFEIMNAAL B2 Al

0}04 HIE 3101 E]7l ﬁﬂk EWOI A

J- 21—

L

o] s d?iha 1:}
Hl-shetre] 24 dS 7S AHEE, F39
7inke] wid e A S flste dntH o= zjin H]

A Eoko| M HF(optical flow)E o] &3ta FA 2
3 #d FolAe EE AY 718 Block Mat
-ching Algorithm) 5% Z& 3 4 7|9& 49
AHE3ERL itk Cherfaoui$t Bertin® #HFE ]85}
FhelEke] 92 A vz bFE ANG F
o] &3ta] Ak U9 FAUYE EF/Hde 7
o %, Zhange [Bl)A EE éﬁ 7]
ko] &9 HE 9 Wi 4

S 2e WHe BEAE AL Hol 2o B
A A7 280t Basithe @yl ] rthoﬂ
MPEG H|T] & o] &3
5 Py BEF YN
[6“7] Kobla® MPEG H|t]$. 4o &
o FR *‘4%’101 =85Q FH=R
o}i e l°}o}%lﬁ}[8] :LEM

s w

ade st



20044 9@ MXIEE

SAY Are gy BG A3 AR 2S AL &
A9 Az W3t Al 3 FAA A7) b vy
L A glo] A oled FHY BRE AR}
ofgtt wepx, ¥ e 2FE FAY ARE "‘%ﬁ}
I, A& §49 X A PR uprolF
Rol vt e, HAd glo] FAolth &Y, [9,10,11]
oA Atd A9 ZPEC|Y MPEG 99 &
2] WEIA So] mE vt ddot AAS 93
AgEn o g olg g Be wHdx B
T3, FAY Ao g 7Iv HH e #Aoly A
Mg figk 5 ol HY M ods] &3}
2l WE BES ¢ 240 WA dasirt

-

Fl

. 24¢ YEe YFFYE oI8e XY sMAT

1. MPEG AIE29 7|2 I&

MPEG-12E¥L dutd oz | ¢, B Zd ¢, P
=g 5o A 7Y F¥< #= GOP(group of
pictures)®] Agzz2 FAH ot o] F 1 ZHUS
JAEintra) #2535} FHLEAN ZYYZF dFE 24
B AYHEE, FAY FE7E EASA FETL P =
HY2 shtel dds FHoERE dF B35y
i, Az o] 7 & e A 239 HEH
E¢, B YL FY dYeETH
Tiﬂﬂﬂ gl shtel mjaz 250 F Y
M Fx da™ g% 2EUdAY
e = elMzA ozl &

gol wet e 59 2249 HEHE A H3 ol
& 249 MEE 1 95 WY 3 JEHo|A ¢

z, Waz E3049) ¢34 WS ol gsle] Zeldl
AN $HYL AZHnA & Wl F o BLHY
A9 AN L skl YurHQ) BhARB S04 <] M
ARg TS 93 43 P 5o T2 Fe9
A8 249 HHE A8 Fol WA A9
ofob @t o] EEeIME, AA ZedeAe 2zt

4 WHE g Zgd g B2y g9k 9
B2 dZyoz gHtozN AA Zag AB2E

e MERe A T ATAIAT.

2. 2ZIQ| HIE| xjZA diH

MPEG Al#29] GOPTZANA 5 /M2 d%H
Fz Zade R REt 83, o FE ZadE Akl
o B ZAYES B..Bn& F F2 ZeQ Aloje] B

18l =

(583)

=X H 41 HSPHS5E 15
zaQel Pza dohg, ojeld ZaAE Bl #7]
4 BAE Fo AA Ad2d £49 DY 349

HEIRHE: 2t ZH g AEEE A .
o] ¥ AA Ry, BuZdYAMY HY ZHZ%ZJ s
H3 BB ZdH QoA 23 A wHe= 7
R

7t. Motion flow for Ri and B, frame

ddoz REYYANY ¢4 HE) 2Ye Az
A9 RS Bized) 7o) £9% oJ2E 239
g ot B, TelolAe) Wel 24 Rz ze
3 Rigt BoZdQ) 2ol AwF dzE $49 AHE
ol&gth. BiZH oA wiAR2 £F Biyw(uve 3l

F ZHS a2z EEE FoAA ﬁﬂxﬂ 3z 229
AXE BAOY 2)7F £A9 ¥H xy)E #eds
grlE, REHYGAMY a2 B2 Riuw’t Br Zd ¢
oz &4 ?J e (xy)E olFdte AeR xdE
T 3, o]2REH F2 ZQ R A9 2FY FA
WEE derh B, Z el HEFA A gt

[o]

& ual g ol gate] T 4 g
131‘% P x4 ¢ °lﬂifﬂ HEl 3 Wy
4E& etz £ HEY #E =
Zatvhe EAAES 7HAL
B, Ze¢do] vld Ry ZH Ao I
Follgl Ry ZHYoRRE Wk
T At A, 28I R Zedd
| =g 9o} npbA = BiEZd Yol
EjRto] ojd Ry ZE|Yo2RE 4§
HE 7H % Jv=
HA i ik
e 28 39 #ol R ZHYLERH
dozo uid WEZRE R ZYdFA B, =
HYelx e Wy A& BEFOZH o 3 Wil
e HE oS50l FLE &S 7hssiA g

N rle

O

=

1
flo

28
—r‘

)
m
l-vtl

7&

N
-

ool % ¢z
>~

N oo & & g0 oF
o2 py OO

(¢

= e

v

A Fol ofd ¥

4

K
g %

of

g
o=
=
oju

MB

(u,v)

R
j-E:'I 2. u, v —‘-l’_u_oﬂki—-' EHO DHE-E E—1 _n*_i‘.é.j
Fig. 2. llustration of MB on uyv coordinates.



16

—— Prediction Direction
----- » Motion Flow Bstimation

Backward MV
. Backward MV that is to be cailculated

@.E 0.0

(a) Ri “"'e‘il?zloﬂki__l OXIIO___I xHx;q 7|tH
(@) Flow estimation of MVs in R; frames.

@ @, @ : Forward My

@

. Backward MY that is to be calculated

<2 Xl o

(b) Bn EE‘IIOI:IO”A‘Iol E—H: HT
(b} Flow estimation of MVs in By, frames.

X 7|9

X ol

73 3. R e B, ZadolMel 23 xF
Fig. 3. Flow estimation of MVs in R and Bn frames.

x 7|

CERAESDERE
w3l g R Z9
1% s R ZAYAA R,
HE]Z o] &3 WE Asa mrg
A R ZAYAAS oS e &
25, By ZelddelAe) Wel 73 £ °l
m% olgstel 78 & Anl 1¥ 3t
249 AFAS A% AL PPS B
24 ()2 gda.

i

=

R =RRB +BR,

B ZaldelA e 229 AFA 718e 11 3-(b)¢
T4 224 2l

(D

RR,=RB,~BK, ®
L}. Motion flow for By ~ Bn-1 frame
%4 B ZegolAe] ¥ 24 HF e
e ARUA Zgdol] Wi FHY HE G 1o of
L3t WarBES BAgoay olFojzlt. 7+ B

UE FHUM O LY o

ZHYelA e MB
EY(B), & 40T oF
ESle 71 ¢ ) ), ob& Y )& Fje] 7t
s3t}. o]2 $@¥ FF, FB, FD, BF, BB, BD, DF,
DB, and DDZ Z@dh o5 ofF e 2§ = H
Az zgdel] g gAY HEE BYFozN 747
Add oz mzHook g}, dueFL d&d
Adollxe] di-g w2z BF zdel we} ogd vl A
$2 ¥R

A% BYE), G 95
EBRID) B9 AFA el

A9 1) Ug mlaz E50] BF &% HEE 7hAe
74 FF, FD, DF, DD ;

25 2) g 322 BEo] BF g HE & 7pA=
7% : BB, BD, DB ;

72$-3) dE Az EEo] o3 + 3 WEHE 7}
Ae 8% FB;

A4 4) ds 322 E2o] A} + & WEE 7}
A& 2% BF

o] 3 A% 137 20149 ¥y FAHL R U B, &

Aol A o] g FA wAF FAR Hog A 4

T AE} A 10 st 2 432 I¥ 4-(a)l v

Uiz glon ¢4 23L& 3 2ok 19 4%

A (@ AS 20 A%Fste 28F S RAFa

At

B R;=RB + BB,
B.R;= BB, + B, R;

3
4)

A 0)

) #4¢ Asi4E R Za9)
02RE R ZAYoRe] ¢ UE RR g ol4d
. FB ZalelNe] &4 We BB, & 7)EY tl$
Moz BEdAel $39 We Bk, KA} £
39 wa RR & o]%a}oq dEt} 19 4-(0F °f
H% gngEe B9 Fa den, £4 G ¥4
o},

7% 37 494 9] =3

E‘Rj — RB]{ = BkBk+1 + Bk+1Rj . 5

A4 43 & BF 2% ZddolAde &34
ol&3le] 28 4-(d)e} ol
dett age=zRyg £4 (6), (T

=

o



20048 98 HXIB8ts

@ ®.@ : Forward My
) @ Backward MV that is to be calculated

@ A= 10iMe 22 MFEH 1Y
(a) Flow estimation of MVs in case 1.

Backward MY
. Backward MY that is to be calculated

@,> 0.0

b 4% 201|A‘|°| 3 MFH oI
{b) Flow estimation of MVs in case 2.

Forward MY , @ : Backward MV
. Backward MV that is to be calculated

@
®Z \® 0.0
> ®

(c) 4% 3ollMel &Y MFEH 7Y
(c) Flow estimation of MVs in case 3.

/
By | @ Ry

(u,iv)

- e
@
@
®! ‘_\@ ®.D : Forward MV, @ : Backward MY
) @ : Backward MV that is to be calcutated

() 25 oMo 22 MFH 7™
(d) Flow estimation of MVs in case 4.
38 4. B T By ZEQolMel FEY xF
Fig. 4. Fow estimation of MVs in By ™ By frames.

& 7| -

Qg gov oJzRY 4 @9 F47 F5

L

- RJ'RI' =R,B, + BkRj 6)

=X M 41 ASPHS5E 17

{uz,v2})

{uz,v2)

{u,wv1)

R frame Q frame
(@
| Rlue.va)
L ] 9/
R(U|.V1) ]
Rus, vo) ™ ™
RAug.vy)
{b) (©
a8 5 R FH (@) U8 228 27 b 2

A Azl () Hz=E2F
Error estimation. (@) MB mismatching. (b) Error
distance. (c) MB matching.

RB,, =B,B,, + RB (7

Rsz R;B/m _BkR BkBk+1 (8)

aPel e AAAHA vAE 229 $HY
B BEE BAE o, HAL ol& T3 AFAE
39 Mg Y2 BT Yot

3. A etsth=
2 =89 AY 4 P2 'y Fxzd9 QB
or P Zed)ollA e MiZZ2EE Quw © 3% HH
V& 7Hde AL Fz=zdd RA or PZH YA
o w22 BEE Ruww 7F QZHYSE 3¢ HH
xy)THE o5 AT T3t E 7P 2
ol 17 5-(@dMe 2ol Quw MY FHY 4
El(x,y)¥ Ruwevo 7F o Ruww2E2FE S 224 HE

= AdA ZA7 Bk Ruwew 7 QEHUYLE &3
A WE (xy)iHE ol Fd AL AAR Quwelolok &
o} webA, A MRS A-AI Hside 1
5-(0)el EAEL JE SAAT D7t HAistHo of &
& 4F FAAAY FAY FE giFEe] LA
2] o|joll EAjso} gt

7189 AFE 98 e dds

49 W H2EIYE P o

H

(585)



18 &5

R ATEEE B2
AHe BI2A 3
S5 pO)ERE,
1
AD) = (26°) Zexp- (@ - M} | 2°]

for —0<®D<®

:1r

a9 2, 43 7§24 vde F9 ohgg 3
ANA de& AFEEE HAFT gloH, X 1& o
FA S et ok e YA D
£37)(-8<D<8)l5td W} viARES A7)(-16<D
<16)o)3td W2 o] AAedth AdieaAy D
7 B&37] oY B¢ Quwd W€ "Iz EE
Ruw® BE37] olgte 2akAE o E4)
A HEE, Ruwwdl o3 o= vWlaz EE5x
R ™8 Ruwd 998 EE3A v AS
g UHIE 5-(c). ©] ¢ e WIZEE o
89 27NMAL ws E}‘:‘O}‘:} & 4 Utk
E 1948} o] i F-29 4F 4L EF
39 FAUS e 1’/‘r 72 HY Q9 Zo] wWE &
o el otEtA B4 FAY HEH EE37) )
Y FEL 9% ]’301‘3} 3 u]u]o [ %
FH AR way)e ] Jolzt %}7‘]3}5
ojgte] A4

(@)}
FlO rlO
X 1o ox

=

Ruzwe

o n

o

:‘ill

_\_.

. ole Ez’f%x}% aA @4

, BT A& 3A F7MND A

O > o |H OIN
£ gy & 1o
: i

7(]%}.9_

a3y, we S
d 2717 EF ol3td
AL E 1A ﬂﬂ‘é T )
Happ 7014E e wE 3¢
duF g A EAT
gJolMdx 21 3 =A7J} vjaz
Hojux| etome gabe IR &
A4 §49 54 olaishe ddl ol Alkshs
G Fe o] 8L FE3] 7Hesith

i3

"l
o}
M

<

£
ox o & [ 2 do
(Lo 2 ook fNrlr

o] oM 3gAA AdE &

ELREREE L

E
=

(586)

r.°¢

lHo

a4e

Jok
[l

AL
1z

+z £l

Normal Distribution

07

(a) Static scene (News, etc.}
—— (b} Dynamic scene (Movie, etc,)

06 = (C) Dynamic scene (MV, eic,)

6.5

@(D)

04

63

02

0.t

(a) Fast
- (b) Middie |
T (¢) Slow

7

e

(b)
i 2Z (a) Crekst
Normal Distribution. (a
MV scene.
3 B2
Normal Distribution.

a3 6.
Fig. 6.

(b) FAH|C|Q

At
) Various scene.

(b)

E- S

Table 1.

Parameter
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0.7
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Table 2. Comparison of MDR.

MODR : MV Detected Ratio
Kobla’s method {8]

method Proposed Method

frame Avg, MY Num. MDR Ava. MV Num, MDR
R, frame 198 0.7 176 0.63
B, frame 216 0.78 199 o

B, frame 219 0.79 98 0.35
Total frame 212 0.7 163 0.58
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Table 3. Comparison of the effective MDR.

method
Proposed Method
frame

Kobla’s method [8]

R, frame 0.98 0.81
B, frame 0.75 0.60
By frame 0.82 0.43
" Total frame 0.8t 0.61
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Table 4, Comparison of the number of object detected

frames.
w Proposed Method || Kobla’s method [8]
frame
R frame 0.59 0.47
B, frame 0.83 0.70
B, frame 0.68 0.29
Total frame 0.70 0.49
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(b} Object tracking in N-MV field.
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(a) Obiject tracking in IPP encoded frame.
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Fig. 11, Comparison of obiect tracking.
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