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Surveillance Video Retrieval based on Object Motion Trajectory

Young-Kee Jung®, Kyu-Won Lee**, and Yo-Sung Ho™**
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Abstract

In this paper, we propose a new method of indexing and searching based on object-specific features at different semantic
levels for video retrieval. A moving trajectory model is used as an indexing key for accessing the individual object in the
semantic level, By tracking individual objects with segmented data, we can generate motion trajectories and set model
parameters using polynomial curve fitting. The proposed searching scheme supports various types of queries including query by
example, query by sketch, and query on weighting parameters for event-based video retrieval. When retrieving the interested
video clip, the system returns the best matching event in the similarity order.
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Fig. 1. Object segmentation
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IV. x| 2= H=e] 3 1. 2212 & ESIXKMotion trajectory descriptor)2| 7=
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goow ZMH Axs A 5 Ak

A2 5 d&xo ASo wad A((3)F o] o At & 7-‘]?:1 A4 28R FRE E DI 2o

E 1. 259 A% BaRY X
Table 1. Structure of motion trajectory descriptor

xX)=a,+ax+a,xt+-+a,_x" +a,x" 3
yx)=a+a, 2 ! ®) Components Value Data Type
A7l TAE Aol THEHA W= (n+1) VO _ID Video object number int
7H—'] ;“ = ;l-_.q_ 01] 01 k 7“_,] ZA];@_;_% 3'} Birth__Time Frame number int
o} J—f\i 02 ZAggichd, ohely] A AA A} Death__Time Frame number int
o[9] ot A F2 FAsee HAAF FH A Birth _Position (x, y) nt?
5 ol&) wixle 2= ol O 2= 0
Bl oA VA AT a0 @ @ R arE 72 F 4 Death__Position (x, y) mnt*2
o 2AstE ge BHE 08T Po| k x49) Pz — ,
FHHE k A A0 Ve £ g ' Main axis: [0:x, 1:y] 1-bit 1=hit
Trajectory Polynomial Coefficients .
_ ) - Qp, a1, a2, A3 float™
¥, 1 x x x
2 3 4
» bwomom) | 4y FEAY A AL AHER, WU AH 9
. g W GUEE Jehlnl M@ V0D, Ak JRezye
Vi U oxe, xiy %, a UrE}LH—: ANAE UeE Birth_time, B1UL A9 A
Tk Uox, x x AN x y #E 32 Birth position, A7 FHogR

g AEAE AES YehE Death _time, ¥ITI L 7 A9
2N x, y BE 79 Death position, €2 A A9

9 7} x3re ¢ E.O_xqg AN =
gixfjfig g i{% lqifﬂl Ao igla o }ij: o x T 3V A8 A48 vehhE Nooder S0l 39
dat ge ©A 2 J)e oea Afne skz ¢ B
49 A4 B8 & vk 19 2& SARE 9 sy - . 5
gty 249 g BaFT, 2 BN W A Ee
B epdd A%E $49 A4 28 2UL 19
5 A ERTE
8 . centroids of objects(moving trail)
— ! polynomial fitted curve

Object_Motion_Trajectory {
int VO_ID
int Avg_Half_Width_of Object, Avg_Half_Height of Object;
int Birth_time, Birth_position_x, Birth_position_y;
int Death_time, Death_position_x, Death_position_y;
MT_Description

}
MT_Description {

interpolation_function coefficients|N_order];
}

38 2. ZARE ChEA =M FE x a8 3 Y AN BEAL 2Y

= e

Fig. 2. Polynomial curve fitting Fig. 3. Syntax of object motion trajectory descriptor
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Fig. 4. Procedure of indexing and retrieval of object-specific events
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d(@,8)=a-d([P),,[P],)+ B-d(v,,V,) (7)

Aq71oA @ g 7tF AlFeld, o AFES (EDS
7ro] Aojo] o] wet th2A HLEn A AL
Ao o) Z2HE & Uk

B2 ey JEAT
Table 2. Levels and weights

Level

Value 0 | 2 3 4
a 0 05 1.0 15 2
B 0 25 50 I 100

2. Zejof & (Query Types)

(a) Query by Example

SFole AAE ZF3E HUL 2 AAE =2
Ag sl fFgolth &, FIZ 71A vge F9 Wl &
A AA S olF AY, &% 59 SAo| 713 FAE H]

e 292 A4%E ° olgw

(b) Query by Sketch

ol A A4E v Fdor IAstd o
& 2ol AH9 T4 Ax wolgue|ly AFE
I v, 19 55 query by sketch Hejo] {3l
& & BAFI vk 19 5% o] AR 93
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45

+ 71550 BAHR, A2AF 4 A g8 243
g AFo] TAA dolch WA FLA = AR 2A
A3 FHz A 7, 240 AdY HEL A
24 B4 A% DB AFE oIFAH FH A%
S uiLstel fAME} BE o AR EFBE uOL

292 3=

(c) Query on Parameter Weighting

AgAE WHL AHY FH, olF 4% % ANE T
A5t olge 242 2= ANE 2L FE dtt B
A A8 £3e 492 44 EE WFES T B
& 73 E8 98 37} Fss AE A, E
20 el Ak 2ol, Ao] Yool we} A Agd

L QoI BolF s} o], T

° -
~, = o
o Asd ug 2z 3E AEe

(a) Q1-1 : Query by Example (£Z FAIZO] UE M
Q% SE 7zt A9 AMdd AR Azoly JHA S
9, F 449 A 4Q,9)e v= A(8)F Zol A
O

d1(0,5) = minfar- d([P],,[PL)+ B - d(v,,v)] (8)

(b) AN Z3(1st ranked)

% 5 2AFAXE S8 29 o
Fig. 5. Example of sketch-based query
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(b) Q1-2: Query by Example (HX FALZO| U2 ZAH)

AR A do-2(Q,9¢ da-n(Q % Zth 47
o QI-1%38 Ho9} g B F9 {FP e olF AA
o fAEC 7)ukst Ao FYo|BER =4, =0& AH
2, 4 Af du-»(@, 9 7 SE Add,

(c) Q2 : olE e mE A

B 3 £33 AR A9 oF WEe Adst
A Ao ARAFAM Ao gt fARHA g 2
AZ THehe HUL FHES NSRS gk AR A
A9 olF w2 (9)s o] AketH, 4(10)% 2
o] A7 sleiR ol A At I AA 9 o)
T4 vlaste 4 A dQS)E ZE SE AHdT

6 = arctan(dy/dx) (9)
dx = Death_ position_ x-Birth_ position__x
dy = Death_ position_ y-Birth_ position_y

1

dZ(Q, S) = dZ( qu Ss) (10)

A97) ol: BAS $4Y AZe] Fg 2 ML B

(d) Q3 : Ouery by Sketch (Z=0i| 471I°‘OI HH FAE
of e HM

A g doe AYF A AALATE 8T8
= A3 guE 2 MY FEE dFstd LA, o
g8 FES M= ZAEET ol At ARE
53 dold ZAtg AFE oln ANedd olF HAHY &
ALeE Alget vlwste A Fad oA (b
7ol AR 9 £ & wjAG o]F HAY AR FAEE
2 29 f¥0BE AR 7|FER Q22 AEgT

VI &8 29

g0 HEE "N EA9 o]
U0 olf AAE NEFHoE FA3A
5“’“*1 A upo}h 7o) A< ol HH FRE
3t 2A AR ASLEN Sedtste] DB Ads & vy
Q AR AZHHQ] AbAd] 71 Aol 2 AN ASE A
waity, AYolHE SPEEDWAY A&~ 2 3hue] ROAD
A @29 571K MPEG-7 £ HAE H|TLE o|&3tyth
SPEEDWAY N@25& 48 apxs 7k T29) wi7s
T gled, 744 23 AA A} R B2 Jv F
o HBAAN BFS 7HIh ROAD A 82y 234, A
3 2 AAA 59 gokst 349 g9

HT e 7HA S48 93 AdE B A A2y H
Ul AAe AF HHo] mE ot Ao 3L AT
th 1% 63 I 79 ROAD NAX)A F&¢ vt

FH g7t 1 %
T RTE AASE
1=

1:}61— LA

VO#16

VOEIT
T2l 6. Road AlE A2

VO#18
| H|C|2 245
Fig. 6. Video objects for ROAD sequence
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VO#17
2! 7. Speedway2 A|E A2 H|C|2 M|
Fig. 7. Video objects for SPEEDWAY2 sequence

AE?™ SPEEDWAY2 NRAZ2A F28 ¥t A
< etk AGE o8 kA A 71EEY 45
A3t7) s, A9 2o FF5o uis 2t AF
< EFos YUt E 3, ¥ 49 X 5¢ A%
F5d WE ROAD ANE29 SPEEDWAY2 N9
A ARE HoFT Q)

¥ 32 query by exampled A=A wE 10 7HA 9
AN AH4E HoFEt SPEEDWAY2 N @29 S39 73
S O" 79 VO#30A HE ule} 7o), Ego] YZd
A BE weke g A HE A4 FHE 7MY webA

oY N o e it B

VO#18

of Aolo i A Az & 35 7o) vl AFE
e BE vl AAES A doh

E 4= 39 2] wE Ad ug Ay ARE
HolF: ek 7 vt Alfse diste] 2 7k 7o
2 A& 71 A ZYZ4F {AE olF EAL ke
HYQ A7t AUR AAEe Slsignh

& 5% query by sketch®] Zejo thdt Asjolt}, o],
A9 £97 AMF "y AA A4 Fo A9}
o) F EAo] tj$ fAgE AT £ vk A iAo
2 A2 HYL A4A 9 AE 7t Ao Bt Y92 44y

I 3. Q1-20f CHSH ZA ZIk: query by example
Table 3. Retrieval results for Q1-2: query by example

AM#A Zojo|Z Mol o2 HHHS Top-10 retrieval results
ROAD RO R0O-R1-R9-R20-R8-R5-R19-R13-R18-R4
R3 R3-R16-R12-R14-R15-R6-R2-R7-R10-R11
SPEEDWAY?2 S3 53-812-50-S14-518-511-56-55-510-S8
S15 515-59-51-513-57-516-517-52-54-58
R#: Number of Video Object for ROAD, S# : Number of Video Object for SPEEDWAY2
4 Q20 CHEE HM A3t - S22 Yt
Table 4. Retrieval results for Q2 : moving direction
AlEA Zoj0iZ Mol HL|2 AHHS Top-10 retrieval results
ROAD 0 R11-R17-R8-R1-R20-R10-R9-R0-R13-R5
135 R6-R3-R16-R14-R7-R2-R12-R15-R18-R19
-135 S52-54-516-513-57-817-51-S15-S9-S8
SPEEDWAYZ 135 53-S12-511-86-514-50-S5-S18-S10-52
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A7) 9 249 $5Y ARl A9 24 vl A4

E 5 Q30 cHst ZHAH A2 . query by sketch
Table 5. Retrieval results for Q3 : query by sketch

Top-10 retrieval results

AlEA A FAL=Of {5t Ho|

ROAD

R3-R16-R14-R12-R15-R6-R2-R7-R10-R11-R13-R18-R4

SPEEDWAY2

S53-512-511-50-518-514-56-85-510-58
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