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ABSTRACT

In this paper, we propose a new spatio-temporal representation scheme which can model moving objects’ trajectories effectively in video data
and a new signature-based access method for moving objects’ trajectories which can support efficient retrieval on user query based on moving
objects’ trajectories. The proposed spatio-temporal representation scheme supports content-based retrieval based on moving objects’ trajectories
and concept-based retrieval based on concepts(semantics) which are acquired through the location information of moving object’s trajectories.
Also, compared with the sequential search, our signature-based access method can improve retrieval performance by reducing a large number
of disk accesses because it access disk using only retrieved candidate signatures after it first scans all signatures and performs filtering before
accessing the data file. Finally, we show the experimental results that proposed scheme is superior to the Li and Shan’s scheme in terns of

both retrieval effectiveness and efficiency.
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AL ? 29 2,9
2L 210,02 L)
F R | LTGILBG) + (0,210, (.2, 1o )
(Goa]Out) LA 50,7 4ind

5. 0| HHE 8t Al X 7|8t HS 7|H(Signa-
ture-based Access method for Moving Object’s Tra-
jectory, SAMOT)

Holewol 27t A o)} Hojzte] we}, HHL dlo]

o228 F58 23 IE

?Z:% 7}l dEln|tio] diolEld) o)
AR Aojol talA HM4e] B&A
28 5 %l 7hele}, 018 f3l, B =aoAle
TR dolefuo] 2ol A @o] AHEEHAY Al 2YA
o] &% o]F HAE A AEE AR 7Ivt A 7]
(Signature-based Access method for Moving Object’s
Trajectory, SAMOT)& A¢tgtel, AtslE SAMOT H2
718 dolg ddolA AU FRE A &2 FAE
F337] Ao, 47t 1Y AR dg AaUAE g4
o HE|YS FIT T 4" FE ATUAETS o
sto] Tj23g HI87] Wil dold mdd W@ tja=
AT BFE HagAzlez Jd3 meE FAY 4 AT
& EE o|F AAE o] & AR YT g E8A

o2 AY ¢ UA=E A%,

51 SAMOT M2 7|9 #=

SAMOT @2 71 2/ ¥ 320z gt 2, ¥y
o Ao zRE FZ4 olF AAY £33 ARES AHs
a9l dole A+ .mot) FEF FAY FE HF A
aYAE Qs AAsHe AlaUA FA(xsig) FEolTh
WA, dole HUe) A2 AF FEE e (39 63 2k,
struct _mot {

int ID; /AEA

int num ; /&R F

/) EZe] WAE 94X A

/1 AA BRAAY] AF R
// &3 Motion) HX

// A HH  AEg 71}l Adat

int locListtMAX_LOC] ;
char objListtMAX_OBJIIMAXNAME] ;
Motion motionListtMAX_MOTION] ;
RecID V_ID ;

} T_MOT ;

[T 13 []a]7]2]rvafobes] & J30[2s[se[s9[mw[1s] t |
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o)
1=
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4714, IDE HY L
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o 232 Y8
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piiioi_¢] | g { 010101 .. 1| [1ioioi...1] )
7] AlauR 9% Al2UR =M AU 2 AI2UR o xl Az M AladX
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AU |ge NE Al R| e Mol AIUA
2 g HE M
A
=M Aadd oy Y3 ad

A AladUA @ 9 Alouy o
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Ol ZH|el HE

'}E dioje FdelAel Has AEAE 9n|d L, num
29 FBE o]FE T2 (Motion)?] & HEMT ¢
Xlﬁib olF AA9 ¢ HR & B =FodA Atse
27 UYL ol E 93 25F R 93] JRE 9
vgtt) A AR Zhzke] YA AR A oF AAE LF
a3 s AR Actor) &, T ") Q. do|E Hjo] 22| H
Z73L /A2 gl A E gt 2 (Motion) &
E o]F A7t 29 WK Real Angle)?} 7 2] (Distance)
o] Aoz FAHL viAHeR V.IDE 7 $3AY AR
7t 328 A4 3 8ge dolg 2EYE 7HE7E AA
Adag ov gt
239 ARE AT AU FY FELE ARHOZE 4A
9 Y=z FAAh AA, A olF AAY FAY HRE
FoA A Ao dFets ATUAE APHA A st
AA A2 BA(=_objsig) EA, X Fu HPats
NaUAE AR Agsts 93 Al2UA 3 (+_loc.sig)
AR, 912 AR £ X (Order Information)7tx| 30
A AUAHE A AsHe €4 Al A D+ _ord sig)
migto 2 A aux #d3 goly #dg <75 Y%
g3 gd(xInk)olth B =FdA Aetst= SAMOT A2
718 AAHY T2E (2 D 2o

s rlo o)l

i

o

52 AlaYM 44

B =FdAME ol A9 24U AR Hajo 44 A
A AZYASIGe), A ATZUASIG ), L2 T4 A
IUASIGe) 2 o] A2UHE A48T 5, 479 Ao
U shedo] w2 Lejaia At oA FovA AL
2k Aolo] wet old] Rishe AT AaYA FdwE T
oM A AN ASS FAAZIT A, 229 A

g FolA AA Ard 7w B AA A aYFHE
A ARE o] 8T 8RS Ao FAN AH HEE o
43 dog 58702 AYa] Mot A, HA A
JYAHE olF AAY FAY FEE FollA A do] 2T
AAE neistd AP AA AIURE BAste Pl
< (29 49 (@elrst o] 57 3717 Zde 7wtes
FT3Y FAYe] BT ARl sgats W] w2} 5
2 HES 12 A-A7IE otk (28 8)2 A Aoy
Ag AdFE A RAFED A%, &4 AaYAE
ol AAe] FAY ARE FoA FHYol TAY A%
tEe] #A7A A nstd AP &M AIYRE
A e WA, (3¥ 99 (@AM 2ol T &5
F 2o A9 93 AR 687k tajA Zz} shite] ofA
FAZ GAZD F, €A FEE Zo] 2FHA o B
ALz RS AL Mo A AIUAS A4 o
£ 5ol 37 HYe Ro2VY 329 573 $39 9
A7} e o] “410 25 30 olFold AW, 47

!

X

it

3 JHY Tigt Mg 215 AlSZE BEEN AT AITUR Jig -t

Aol 7 37

Ao R AP ohxv] EAE Be% 2o] D, T, B, E,
'C QYA T Fol, o7l 4 ARE 2ol AT
g3} 2ol ‘DI, “J2°, “BY, “EA’, “C5'H & AFAY
¢4 A J2ER 45T, o8 EUR &4 AIUAE
AR AA ATUA, 924 ATUH, 282 4 A2
UAE AAsts dagFe gen 2

gxi®e [13 T 4] 7712351

a

68 13 987654321
-.—IXIAI:ILIJ@IOOOOOOOO 000010000010 11110 |
(68bit) 1 R

(32! 8) 2Axl AU 4 of

int genSignature(inMotDat, sigObj, sigLoc, sigOrd)
T_MOT inMotData // 4% ARE B 724
unsigned char #sigObj ; // AAsiA wad A4 A1UA
unsigned char *sigloc; // AA&A ©&d 94x A2UHA
unsigned char #sigOrd; // AAsA &3 &4 A2UHA
{

int k; i

unsigned char *tSigObj, *tSigLoc, *tSigOrd ; // AlZUXHE A

A A B

tSigOhj, tSigloc 2|2 tSigOrdE& AT W= &%,
for(k=0 ; k<n ; k++) {
// sigObjBitSize, sigLocBitSize, sigOrdBitSize : A, $1X, <
A AIYUYAE 9% A2YA b
N 2NBNIE B 2F
clearSig(tSigObj, sigObjBitSize) ;
clearSig(tSigLoc, sigLocBitSize) ;
clearSig(tSigOrd, sigOrdBitSize) ;
// sigObjSetBitSize, sigLocSetBitSize, sigOrdSetBitSize :
AR AaYH HE F FoA 12 ARE HESF
/A AR AR, A dig 2] AH), A, &4 Al
UHE BA3e & 3%
genKthObjSignature(tSigObj, inMotData.objList(k], sigObj-
BitSize, sigObjSetBitSize) ;
genKthLocSignature(tSigloc, inMotData.locList[k], sigloc-
BitSize, siglocSetBitSize) ;
genKthOrdSignature(tSigOrd, inMotData.ordList[k], sigOrd-
BitSize, sigOrdSetBitSize) ;
/e AAE kdA AaUAE AlaYA HE F9F Or
AdE FP3te T £2F
sigOring(sigObj, tSigObj, sigObjBitSize) ;
sigOring(sigLoc, tSigLoc, siglocBitSize) ;
sigOring(sigOrd, tSigOrd, sigOrdBitSize) ;
)
tSigObj, tSigloc 28] 1 tSigOrd&

return SUCCESS ;
}

S8 g3E w=e w4

(Algorithm 1) Signature Generation Algorithm

E& SAMOT #

gl ety A <:%1 Dol el 2ol WA &

1) ANEE JMoR YA AFT AUA A4 ¢n
B A AU A, 94 ATUA T2 w4 A

Norl
N



B HEMeIE=2K D MDD M1=(2002.2)

aYUAE AT F, AE AaUAES 449 g A
YA stdd A9dct. 2d g2, A4 F3Y AA9 3
J ARE dolH Hde 44T F, A Ao AlaYA 3
ds 53 A" FE ATUAES B EA ol 3
dol e AT 24 ARES t'] 37] sl 2a g Y=
ol dlolE stdojMe T 49 Fre A A9
7] ARE A%she o2 Ay HHL v A 24
& gugFoer FHFE o 2o

int insert(inMotData)
T_MOT inMotData ;
{

//&AY BRE FE TEA

FILE #*objSigFp, *locSigFp, *ordSigFp; / A A, 914, &4 A2
Y sd EH
/el #d, g2 7

o ¥9IH
unsigned char *sigObj, *sigLoc, *sigOrd ; // A, 1%, &4 Al 21U A

FILE *motFp, *InkFp ;

/&AL R 37
// dlolEl e A

unsigned long Len ;
unsigned long Offset ;

ZF A
/AR AIURE A4S £, AA A2UA #dd Asr] |4
4 3%
if(genObjSignature(objSigFp, inMotData.objList, inMotData.num,
sigObj) == FAIL)
return FAIL ;
/A AIYUAE A F A Al2UA Fdel Agetr] A
g5 35
if(genLocSignature(locSigFp, inMotData.locList, inMotData.num,
siglLoc) == FAIL)
return FAIL ;
/& ANaYUAE AT F, &4 A2YA ddal Agerl 9
4 5%
if(genOrdSignature(ordSigFp, inMotData.locList, inMotData.num,
sigOrd) == FAIL)
return FAIL ;

/%A HEE dolE Bdd A%
if(storeMotData(motFp, inMotData, &Offset, &Len) == FAIL)
return FAIL ;
& EESE S DE FEEVIINEE B E DE REE
Y X)(Offset) & A3
if(storeLink(InkFp, Offset, Len) == FAIL)
return FAIL ;

return SUCCESS ;

ol gaA F MAZ A ATUA FAE B
R CIRESEE D
AN &4 NaA Rde B
AatA B gaA, @A AauA B g 54 H
4oz A Fr ATYASHE AT HelH FU&
doaA dges A4 249 ARse PAET 29 ¥
o, A TUA 71gel 544 A4 v 2 F(False Drop)i5]
2 7 A4 A 0 HE AAF ¥, AFHCE Fol7
A8 Aol YR §AY HAFUE SLGAN A9
dels AAE A% 3}9}94 FAE AR agn
Aol Ee :oz Q61 24 A%g W 44
daw tew 2

do o
w2
e
o F
ol
10

(Algorithm 2) Insertion Algorithm

olF AAe] FAY HRE o] & AH&AY A A=
oS 2o 1A, 29 2HY ARI FAAH, 2o &4
g ARE o] &M 29 AaYA F, Ao AA AIYA,
Y A AlaYA, aa 29 ¢4 AaUAE I
olFA AHE Ao AIUAEE ol &3t AaUFH Hdel
AdE 47 AaUAES ez gYste] dHYS
syt T, AR A Eglel w2t Ao E Xt
A8 2oF Aoy Jdws A Ao 2§, EE
ATUA de 25 A & Bee 94 A Aoy
A dd2RE F5 AOYAETE A9Pn O A

int retrieval(qryMotData, result)
T_MOT qryMotData; /39 &3 ARE H 724
T_RES result{]; //id, v_id, sim_weight}Z ¥3H3 A2 A3}
{
/739 AR AR, Ao HA ATUA, de] &4 Al2UA A
3T e
unsigned char *qrySigObj, *arySigLoc, *qrySigOrd ;
M/ FR AIURE B3 dlojE IFUARZEE Yol Y FRE
@& Wi
T_MOT dbMotList[];
intn; // A¥E &80 Ao 4
int k;

/o1 Aol g9 Auol qig Aztel A9 AA AT, A
o 1A Aoy,
/A9 &4 ANaUAE A
if(genQuerySignature(qgryMotData, qrySigObj, arySigloc, gry-
SigOrd) == FAIL)
return FAIL ;
/A9 AR AIUAHE o438 AF AIYA UL BN F
23 A#4Z g (13 d=g)
if(searchObjSignature(qrySigObj, result, &n) == FAIL)
return FAIL ;
/A de R A3E EUZE ZA9 YA AIYHE ol &3 9
2 Alayz #d&
/B T 38 ARE g2 g9-Hy)
1f(searchLocSlgnature(qrySigLoc, result, &n) == FAIL)
return FAIL ;
/A e TR FAAE EdR AY &4 AI2UAE o8 &
A AlaUA sdg
/A% 5 3y A0E dhEk(33 9EY)
if(searchOrdSignature(qrySigOrd, result, &n) == FAIL)
return FAIL ;
//’\IZLJW]E 53 Zelge A8 38 A o] &3 deold %y
ZRE AU HEE 9F
if(readMotData(result, dbMotList, n) == FAIL)
return FAIL ;
for(k=0;k<n;k++) {
//ANaYFe B A v)x] 2F(False Drop)& A=
if(isNotFalseDrop(dbMotList[k], qryMotData) == SUCCESS) {
if(calcSimilarity(dbMotListlk], qryMotData, result[k]) ==
FAIL)
return FAIL ;
}

}
/AR A gEix FAHdA Fate AE
if(sortResult(result, n) == FAIL)

return FAIL ;

return SUCCESS ;

(Algorithm 3) Retrieval Algorithm
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A
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