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Signature-based Indexing Scheme for Similar Sub-Trajectory
Retrieval of Moving Objects

Choon-Bo Shim'- Jae-Woo Chang''

ABSTRACT

Recently, there have been researches on storage and retrieval technique of moving objects, which are highly concerned by user in database
application area such as video databases, spatio-temporal databases, and mobile databases. In this paper, we propose a new signature-based
indexing scheme which supports similar sub-trajectory retrieval as well as good retrieval performance on moving objects’ trajectories. Our
signature-based indexing scheme is classified into concatenated signature-based indexing scheme for similar sub-trajectory retrieval, entitled
CISR scheme and superimposed signature-based indexing scheme for similar sub-trajectory retrieval, entitled SISR scheme according to
generation method of trajectory signature based on trajectory data of moving object. Our indexing scheme can improve retrieval performance
by reducing a large number of disk access on data file because it first scans all signatures and does filtering before accessing the data file.
In addition, we can encourage retrieval efficiency by appling k-warping algorithm to measure the similarity between query trajectory and data
trajectory. Finally, we evaluate the performance on sequential scan method(SeqScan), CISR scheme, and SISR scheme in terms of data insertion
time, retrieval time, and storage overhead. We show from our experimental results that both CISR scheme and SISR scheme are better than
sequential scan in terms of retrieval performance and SISR scheme is especially superior to the CISR scheme.

71/ E : 0|5 A (Moving Objects), FAI SR HH 2AY(Similar Sub-Trajectory Retrieval), AlZLX-7|Et 421 J|¥ (Signature-based
Indexing Scheme), RAM FA(Similarity Measure)
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N

diff dist // difference of distance between T_Sig and Q_Sig
NT // number of T_Sig
NQ // number of Q_Sig
8 // threshold value
for(i=0 ; T < NQ-NT+1;i++) {

dist_value = 0;
for(j=0 , j<NQ;j++) {
dist_value + = |T_Sigi+j - Q_Sigijl ;
}
if(dist_value < = &)
return CANDIDATE ;
}
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#, sm_sigi © A(DE 2g 7k FAY Ao A9
AA HEF b = (360/Uag)lth.

sm_sig; = S_Bin(d,, dciyy), i=0, -, n—=2

an

=251 k= (dc;—1)*(360/ Uy + dc; +1

weba), WaF A Taeol i Az
(12)2} o] TR
perimpose)A| A =,

e,

] "]74 Tslgu —|
A9 AIUASS BF FH(u-

bit-wise Oring A H®)E o] &3} A

T =1{ smsigy @ smsig) @ ~ @ smsig,—s} (12
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9 AEUwmgE 4H5°8 & o, 42| o izt 1
g 2=zt de A Q9 93 (1, 1, 8 27} "ok F %
T =g dee (28 HelA et Zol 360°8 &9 A% 45°
= L].l—,_cﬂ 7_]-7_]- uel =g 3§33 7-lo§_ E}H ZbE
(Uamg)= &§ Hobo] A gtoz dAg) 3 W H 22
A gx(a)dATE AFE|A sbet 239 94 (an)7t
A EAHE F A FAY 84878 FL pde, pdm,
pde: &, (4, 1, (1, 8), (8, 2)& ol &3t 7 FHY

0|3 ZHAISl RAI HEAHT HAME 25t A|TLIA-7|8E A1 73 253
AIYA msigE AAE% 47t 349 AU A msig

T A% 249 Ztxd dig #F Z=gh(de)el 15E 8
7hAol B2 pdece AAR (1, DEE (8 8714 % 64717
Foll szt F 4 v wEA 39 AlaUAE 644]
EE g38A 2 Fo & HEE TR Adgozy 44
da T2 A"EE HEY dXE pded A WA 249 F
WAl 848 72+7 99 2(index)9F L XA (offset) &8 @?
gl gl spRRe R AH Ay TgE 78 %

N AU AIVAESE FH =Zd H2(bit-wise

¢

Oring)& ol&3dt] F¢th (2 9= olF AA A4
AHoel tig SISR A 7IMAAMe A4 Aavds g4
& dE 2tk

SISR A1 7N HAA AaUAE 33 $2S ol&
A AAE7] W& CISR 4< 71”*91 A g o
£ AR AlaUA A P dE F e 34
242E 7Y &M HBE 'er]z;L F Q= 9ol gtk 1
gt #AH doletd FARE 84U 849 F7h spde]
H# s 34 248 2718 e 43 AayA H
g ALY  glod, 1=g A9y HAF AayHAe b
Bl A4 AUz wig Al HE A F8E 9
71 Wil AlauA sty @A Alghe] w9 29 e
& 7R
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9 Ao THE 2&
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A FU(xsig) F ALZ FARY (29 1002 B =79
A Aotst= SISR el 71wl AxHe FzE vehich
Folx olF AAY AH delets: Agste A4 AA
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& o83 AMgAe] H9) Ay CISR wHd ozt v
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ol g A A A Helgt AH AzUAE 44
Foojoh 22 AH AlaUA A dudEs oldsA A

m

g v rfo

ay a, EN
Tang 20 320° 0"
index offset R . index
pdce=(dco. de}—» 1 1 [oJoJojofoJoJo]o] [oJoJoJoJoJoJo |1 je—msig,
8 7 6 5 4 3 2 81 8785432 Ty
pdc,=(der. de)—> 1 8 [oJoJofoJoJofofo] -~ T1]oJoJoJoToJo Jo}e—msig,

8 7 6 5 4 3 2

1 8 7 6 5 4 3 2 1

pdc,=(dc,, des—> 8 2 [oJo]o oo

[o[1]o]

8 1
[o]oJolofoJo]o]o e msig,

8 7 6 5 4 3 2

1 8 7 6 5 4 3 2 1

A% 4243 (Ty) — [0 J0oJoJo o1 o]
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A FA BEAF AA AldE AFE olFE AL A
F7F A71 Wi kg 9A ke Aol HA A%
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A 249 At B7] Wi kE BA A5
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' WA, 49 A5 Hdcke el A9 84 dlils
dolet AHe FAEsE e S4Y 22 sf] Aol
S ZA3E £ de A8 B, dr(Q SE BT
714 dlil, slile 25 Zt=(angle)$t 7 #l(distnace)®) %
o2 ojfol} qfi, 113 dli, 2l= Z} AH9 HA &
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23 s[2: <19 ql2: -1 2 dolek AHT A9 Ao
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AFE HAFolE), ol AA W AR FAE ¥4
d 84 (motion)E Al2YA Ut #AH dojg Pz ¢
Ae Q92 Hdo] AFste d AaEE Ak Yuidtt
(2% 12)¥ Real dloJetel Synthetic HoletE 242 A4
e b 288 AkE 4T ZFolv) SegScan WY
& Bag HI WS AHEEA g S A% B4
ol7] W&ol olF AA Y #AH doletE @A wlolg Y
ot AFste AE u g

o

@

@
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s 0 Seq
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E

= [~}
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o

]
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Real €lo|&

Synthetic lo]&

(2% 12) GOl &l Azt

A71A, AZEL A NS 2 SYE Jeld AolH,
7t2%L 9 dojel EFE uedoh A4y AR WE
Pell Mo it AZHCPU AIZHT t2a HI Abe =2
T 2 AA AZEWall AHS ou@ As Jot A
7, real dlo|ebe] A4 Sechan H CISR 718, SISR
718l disiA Ztzh ok 22z 307‘7} 289 syn-
thetic ®joE}te] ZH %, Z+2+ ‘3}‘ 1%, 110%, 9127} 299
o). w2k, SeqScan ¥Hel CISR 7]”‘011’} SISR 7199
Hlg] A4 Al Aol Fth CISR 71¥e AaUAd ==
z9o FzH EAA /Mol gazelnzg olE B}
7] 9% ¥k g3 vdo] o Basrg mAFdo] Al
A g3= #F4e 71AE SISR 71Ed vy A4Y Al
7ol o 279tk CISR 71Hely} SISR 71H& Al2dA
o] EMAF SeqScan HHEel HlE] & 139 ~1.78 Ax
o 4] Alzte] © aTEth
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oje}2 e TN 717 100719 He dHolgE FEF

o}Z ol&slA 10 Fo ZFE 5 T%T}%k—a—
A Ao 2 FHE tla3 #Holx HITRAS5(disk VO
gl A Zk(search time)o® Yol A% & ST o7
A SeqScan ¥ A= AH dolelEo] AFE dHol
g gdute g 342 AFsH, d232REH W2
2 dojelE 9o AS y23 Holx =271 8192B
(BKB)E 7IAA ¢lo] Eth wehA SeqScan #4¢]
A% AA dolel Hdg Z7|E Y23 HejA A7E 1
Folx Fetd shte Aelo disiA B taa HE

T2 7% T Utk

(18 13)& synthetic tlolete} real diojele] disllA

42 g9 10070 siM 10We] Ao 3-E B HE
& 33 taz A2 34E2 Jehdth real vlojele] AS
SeqScan HHE-S ¢F 12,0009, CISR 71¥e <F 3304, I
#3 SISR 71¥& 540Wolt} synthetic dlolele] AL=
ok 430009, oF 910W, ¢F 1210 elc}. 5 7HX] dHlo]e} B4
ol diaiM Aetsl= CISR 7183 SISR 7[H¢] SeqScan
o) Hlg 4538 F2 AT Bk o F /Y B
T dolet Bdg FIE) Ao AU RYE FA
2 o Bgad HojelE: AAdE FHY A4AHL A
Aoz AAz dolel BdL HIdHol e daa FE
A7t wig JoAY, 53] daa J2 e FUHTS
#$cid, CISR 71¥o] SISR 71¥o] HlgiA & o 2
d5S ‘45}‘51‘3}‘ ol AladA Hdule AA AIUAE
& g4 gejFste #A9 Aol WEelth F, CISR
189 A$ 4o AFH AaYUAE ol&ded AF A2y
HES AN 23 o, 2 245 1Y £AHE
a2 A Y ATUAAMRE mAT 29 Al
YRR s A7 3AA AlZUAHE e AR
A& ol &t 1o ¥, SISR 7|He ASE @3] o
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3 AIZFS &A% Ato|t) real dlolEle] B, SeqScan



W2 oF [35%, CISR 71H2 ¢ 82%, 183l SISR 7]
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oF 487%, CISR 7|¥& o 302%, 28)xu SISR 7192
o 7427} 209 AEHoFE, CISR 71¥o]l SeqScan
dxle w3 o 158 A HAY AEE Hols ubmd,
SISR 7|2 & 7u]~108) A= #HA 45& 290 2
E2x02 SeqScan WHI v ws|A At3t= CISR 71H
# SISR 71¥e] t=a 2 3AF FHETE HA ARt
ZAA AHF zolrt FoJErh o]E SeqScan Wl 4
2 #xH o7 AZHY g AF ol HUdg 2o &
ol i gAg P d whal, CISR 71|y SISR
7199 A% AlodAd sdRE d2 FHE AIYHE
g o sgsteE A4 doletwts AA dolg w

AHE Qo] Bol: Y €@AE F3sr] "ol F,
A g 7S fA23 g HIY et} v Lo] Fol] 2
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3} SISR 71M& 747t o 4% 5% A= ¥71 AF F
Ztzh oF 3%¢}
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e o 8780 synthetic HlolEre] ¢,

29% AEdre] o] f7kx ket dolewolxg =77
d AR2EE Aaux gde 54 Bt HF 33 o
W3 =l Heo] FAET,
(E 2> F7t H& 32t Blg
3 ATH Real dolet | Synthetic dlole)
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CISR 71 5% 4%
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opxjgto 2 Hlt)e dlolE el olF AAY HHE 7
Fo 2 AAHAR 7]E9 AFEL i) AH FRE
Pata Foid A9 HAD wlojel A Aol A}
487 A8 FAE 4 71l dsiAg a7t
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3} AH sl 4N FHAA 7|2 oa%gm ¥l 52
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Taan | A | A AR | Anwg| Ae
PO me | Aw | Anew | A | A9
e [ Anet [ e | Agag | Ades | A9
5 28 ¥ &% A7
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o A% P A REAY AL Ak Aze A1y
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U gdue AF Aladx gz=s opd
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st EAS ugste o3t Y 845 Uy 7=
o] A& o] g8 &S AIUAE *@*éo}ﬂ olEE B
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o) T34 2L &8 FodA olF AATL o]FE AXE
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