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Approximating Inaccurate Moving Object Trajectories with Bi~chebyshev Method

LI Xiao-nan DING Zhi-ming
(Institute of Software, Chinese Academy of Sciences, Beijing 100080, China)

Abstract Approximating and compressing inaccurate moving object trajectories is a key topic in moving object database
research. This paper proposes a new method, called Bi-Chebyshev, to solve the problem. Different from existing meth-
ods, the Bi-Chebyshev method makes use of velocity data as subsidiary information to improve the accuracy of trajectory
approximation, The method is based on a quadratic optimization model, to which a numerical solution is provided. In ex-
perimental comparison, the Bi-Chebyshev method demonstrates its superiority in both reconstruction accuracy and ro-
bustness against noise, The feature coefficients generated by Bi-Chebyshev transformation can be used for indexing pur-
pose in the same way as in other methods. The complexity of computing Bi-Chebyshev coefficients is quadratic on the

number of coefficients and linear on the length trajectory data, comparable to other global methods,

Keywords Moving object trajectory, Approximation, Noise, Chebyshev polynomials

1 H

FEE XLBEN R, B33 R A1 & i TR IR ERIE
TERHATRE . AR U EEA TR AXRBITRONER
B sh % R B FE (Moving Object Database) B 3T H) —
MR, — AR BEIIX R EEENMUERMB I
RHYUNMNE  AFERTHSAUE, UETHRMAAMSE
iR, B, MER&AEKE E—1H RS B R E BT
TR AT LB R ES AR BRI R, TR
N E R B e R BB ST IR TR

—F . MEEN B R, BN RN EFEEANE
LR EERR KRR, BN PR EREEH, BT
—EEEHE 20 WA REB/EXL KM BEEFRELE, B
BERBTENSH 20 FHHEMHEH. MEHEX 20 FWHE
BEHEGFABERE  RL2EE—ME%S 10000 HERE
I RBEETEHE - EENTEE R ELFE 30G
RyZsial. B, 0 TR ST AEARA , FOBEXN
B X R LB BIRHAT R4 AN

S—HM, LRI ES. TR ERESIBREERE,
MRS HBAMMNEFRH AR, REFETE, X285
gtk ExE. RERENTEREERERBIE
HHENBRERER. BERBTREREMBEFEFRENR

il

OAXREAF BRBEESTE B HHES:60573164), FHE
TSR SR FERR.

+ 248 -

i, B RREXEL SE 2 KR E A AR B A TR R, |
Bl — e I AR SRR R gt . RATTATLUR —BUL
BHRFBEEEEE MR LB, GBI ESEARE, X
Ht AT IR R AL B

SCERLL 4R B 7 2 T 30 25 M 48 0 25 3 0 R B PR AL,
AR 43 B S 3 A S AU B0 R B I P AR
FL BRI a5 8l o 5 B s BB #5 4k  — ZE A (] 5
&8, NTI6E /844 25 i 18] F 3] 77 T8 493 fBA AN R 51 77 34 AT A Y
RATBIHNREBE.

B B % i (8] P S AT SR AL R 5| 9 I T B R 4R
fa—ANE— BB R SE A — DK R 5 IR — 4 5
3 ARG — HAHEBAE R — AR IMAR LRGN,
By RAE WAL,

—HRLERH, B BE L B UM BB
AL B R AT, BT ERE —BRENR N HI6E
PSR R B P 55— b IS , HF B BN LB » A
FESBGNERRIERE. B TEMMEREHE
FR AN EFFINER, BT ERIERTE.
XAT7 ERA TR BOF R, I B LRBOR R .

H—HI R B RERANE — A TR E 5158
EHTB% B BEA— M ERELMUER. B TEME
EBEL 5 —ANRBBE R AR %, B 807 iR R 8RO ik .

BLBRL . FRT B HHREBEE, THRE #HRR, EBHR


http://www.cqvip.com

AR R A B B K #9 PAAL 3 (Piecewise Aggre-
gate Approximation) F1 H i& M H# B i1 APCAL? ¥ (Adap-
tive Piecewise Constant Approximation) , J& BRI ATE T
A EEEEIEE U, A B ALS A B AL, ZERK CRE R
BT, RS REER T &8 M2 Rk dnE
SEUE AR, IR L R AR .

SR, R SRR 7 vk 7E A F— A 1B) B et A 1 A AR
HREA TR EHBE. ERETE S, WHRFET
INBRERFE BB FESS, Ik, B Eh R S SRR
FrE— BT 9 ik, RIF R B T — MBI, R
EEME, XMEREE THRIPOEMESENE, S EENR
R ER, B, A XHHFRRAT 2R ENESR.
A LRSI A % EWRE 3HE P R m, 3
B#RRE I A FFFIR t 4G, R T AN fE E 8 T pe A 4R
][y

FESERR R R, IR 45 25 RO B R AL BlE
B, UBREEEE. FRCEROIINEAE, EEFERR
REAT LA — it (R R 5. AAEE Fil B R B M i 2
MERFIN—BS. HXFFIHRFERE N, XA
AR ERN —HEHRFEAFIER. AXETFRHEIE
BT —fEMeR T E— SIS RERE. B ERXY
A B R AR kU (B TR 2 R T ez —) BB,
SHRRMR, WL ERERFESFIHTHE - BME L
YHEREIMAZ K FE R BRI R 38 6 AL
B RF I E 5, SEBL T 76 R 4830 UL 7] st AR IR R

A LS RERBIMFERE. UMK E2RT
B BEN—REMABRERSIR., BRASCHEEENS
XU G R 7 e e FE 48 AR (Sl SO A A bR A . A6
R, 32w LU B AL SR,

AXHEEBAEHAWT FE 2 HRHBRB T HE X
ZMAMHEEMR, R E I LSRR, EI3FEH
HTRED T RFERBORETE. EF4TFP.R
B BT M BRI L E R T &

FMMEE R, BERARTHNAEMTIE
BH,

2 BT E X FRB 3 RN LN

WNETETR , B BhXT BB B H A (URF THE LB
FE - WRAFTHEERGFR. WRA-—1 K RETREEMUER
IR BN AR AL B 2R, R A% BT M — B 5 A S R X
HEHRHEM . BOER, R K—1 REWMAEHE
LU 2, BR AR BT A AR SR 4 B (0 B il 2R A1
FH T L, 72 Bl 50 03 A5 R L, Roffoz BB 2R S (LA
ot B B R AT AR . '

BA T B R BB B ROR R ERRA, T 2 e E (R
B REtx (L BE B #AT RAE AL . e B 5 AR
T B SR YRR 0 T8 L T B 7 vk L 7 LA R A L3 ol
&, XHE SRR BB B ML, HRELRMA T,
o7 B BE SR A O R R AR AN HE B ZE KR IR 0 F 8 AR A
B — ({5 SR AL TR 2 0 58 4t 32 B MR- B 0, ik RS
P SEEMPLEMER K.

XY T KR B T B Jr ik R AL 39 88— Bod o BR
A ERTNEGENREERGRS AMEREHITERET
TR T . RS LB T MR E R B X R Bl .

B0 00 http://www:cqip.com]

T FRHE T 2 R E R I, H LR
AT RFE.

THERITEEHART— T HEREMAMNE L RE
BB A—SH XL, HRUHEREMANESNA
#H2 Wacwkl10,11].

BN BRYHBEREHAME XA

P, (t>=cos(k * arccos 1), — 111,

B b HEHARERE. 5T P KT RNBEH

sinCk « arccos ¢)
sinCarccos t)

BHRIGIFR e—1 IRIE R ERBIAT L% REL £,
HOHEETREE AR P FH{Q ) ZRIM B HX R
58 ST 5 0 0 B il 28 53 B 2R 2 (6] ) 2 Bk RAG IR A
XL, L, IR RTHEIERETX XX RE S
#

Q. (O=P(tD>=Fk

R\ LS RER NIRRT FERIYI L ER LW

KH— P EEHF —IEXHE.

TR HEREIMAMIERE

(D {P )y XTFRE p (1> = (sinCarccos DD TIEXR:

1 0 G#j

(P:,P;), = Lp « P,P;dt = {rr (G=j=0)
/2 (G=j;>0)
(D {Q. } T EE w (> =sinCarccos ) IE3T ;
Q@) = [ w-QQd

0 (i#£j7,i>0,1>0
- {%n G=j>0

R T ECHTTERHE, RITERERFHINE XBFRN

X2 #FEXEL-1,1]EMKKREBMA,N FK

(P RIFRIE SN = SaPu. FUFIER L AAEES a0 =
%<f,Po>,,,a,,=%<f,Pk>,,,k>oo HMHA Q) EFR

fzéjlkak , Hrf bk=%<nyz>w.,

SMHFXEL—1, 1] M —BELZRE g, t 0] LIFEFT
(P} BIAQ ) BH , BHTEEA LHF 4, HiEE LR
ARG K BT RSB RtErR g.

HFU CEE . RIORENBHTFECSRETHIINE
PRI L E KRR, WMETHTR, BB STk 1R B ey
%, BB 3 R M BAE 8RB E B AT LU L — ZEa )
B, X — 4 3 U] 38 3 A 1028 #e sk 51 B X ()
[—1,1] k. EMR T EHE, R SURIR A 6 5 K o
e EL-1L,1RE .,

E)‘(3 P%[_191]L%§§ﬂ$&ﬁ’L%*“/]\K&
WX, EXTHLHLERERD X

1 1
D= [ > cL—rar+ [ w1 %

M ERER RIS R, MESHNAERR M T AL
ZHERMER. GHBIRXN _HFRPZERAER.
P4 BERARR T IR B RS, AR p Ml w S B RHE—
M ZRMETR BTN R, ME T BB R
T B LR, T RXT B A BE 2R, L Bt T f— . BB 4
XU LB B B R X Gl A B R 2 M B R M LE B

e 249 -


http://www.cqvip.com

B®.

EBX4 MTFAEM T, FEINTLERES DB/
LEATHRTHEERAEMY. L WP RBAFARTHETER
BRARILE R BZH.

BT VP HFEERREIER BB AW LAY, D BNENT
D B/ Hilk, BATRERE D 698 /Mb 18] 58 35 7T 18- 3 5
[FEERAR . B, YIS JRGE MR R R ik
ARTY, FE e — &R B AR AR, 0T IR R S 30k 0 kR
L, %

L& =§%qu @

V=L =k§0c,¢Qk @
Rk 4D =0,k =0 K, AT LM XU L T X R A 3036
R,

TP, (T Q) _ (TP,
T T
) ¢V
_ [P, (I, Q). 50

@ 1((1+k2) ’

ERABBCRBA itﬁiﬂi/‘iﬁil-ﬂ@ﬁﬁ& —REXRT
EM. fEXPREE S, TlHEARAE, VA T KREFH.
TREARGEE . JERSTEREENTEFHRK,
AESKHIAEALER . O T MPX P RIRE, AT FE T —
FABRDWBERE.

3 R EXRRBHBIESE

FHRHOUT L ER RBHBER RS X EY
B, —RARBFIINGE BRI RBEEREAXDOFH T
B T3 53—/ R BB R AE S AR (IR (D) &
MBS . BEEF EERHE - TR ERREM RS
BAUhSHE. REBETEFS A THEERREE BRE
4 THSLI0 R, A% SCHR ) 0 BUIE 3 B R 2 B M LT b T
s,
3.1 SREMEREN

EXE BEFH{ (4,20 |i=0- N} F o Bkt R BN

X(t):%g.‘:‘_:;ll‘ Uty Dt a1 2 2€ (g ot ]

Hoh g, Jyidial gl o e BYRIBOSRBAE .

{Ctisliyu) | i=00 N} RRFBOE PR K RAE 5.
Ho o RRHERTE], L RRAERKOE, o RRBEIHE
B, B (L) RS BRIEREUA T (0 {u ) B Bt R 3K
HT e, HHGEHREEERBRED N RBIOR, 5B
LR VL RBRB LR AT 3 T B8 B XY R B S B3 Bh R oL, IR TR AT
LURI T, A1 T, R ISR LB REEARFH TR T,
TR BR/MUFRERE LS

1
min; ¥ = Lp(t) (L—Tde+

1 ’ N2
J._Ia)(t)(L —TI')D%de

ERBRSIERBEENRZEIABRBEAXD. #
B, S S K B b i B iR SRR B AR P RROE R,
HE_ERANFERERFL T  XMARXRERREBHIE
BlEH L AT FRE LU BRLSFRE .. BHE
Z,FEMANFARERAN T _ENRTAARMIEM.
5 4 WA LR RS T X R FIE R A LE

+ 250 -

£ 000 http://www.cqvip.com]

3.2 HERSHEERE
EXTHERRZE A AR PEERICS, PO, M
(frQo, KBS . ATRRETB LRSS  RIVEHT =
F R B IE ST
BT 2( =1 R A B BUE S

EL—A BB M, S 6, =270, m—
FRA 1 0<i <M,

1"'M,m‘JX‘T:f‘

o 0 G#jp)
"Elcos 10 * COS 16, ={M (i=5=0)
M/2  (G=j;7#0)
0 (i#j or i=j=0)
M/2  (1=j#0)
B FO=3 fiPi 0>, = 5 1Q O RF [—1,1]

X o] _EESE RE A R BRI K, 1, = cosf , W i EHE 2 F04])
HE R FMAME LAEIEAXN FAT K NEREREM,

_1d
fo=mg 2

M .
El sin 16,

. sin jO.= {

M
fo=15 2 fCtncos ki £>0

2 M L
gk-—kA/LElg(t,,.)sm&,, sin ks £>0

JTREER, BRI AMNTHRERS
[hycos k9 Iu= glh (L D cOs kb,

M
[ hsin @,sin k9 1u= Zlh(tm D sin G, sin kG,
TRH
fo =ﬁ L fycos 081m

A

fk=%[fycos ko:]M; k>0 (2

2 =k%4[gsin Oysin k91, k>0
B—HHE, HE 2 /ATHHEX 2 A
fOZ% [f9P0 ]p

S h=L0fR,, k>0 ®

2
gk“:m[g,Qk :]w y k>0

ZAHR@OAMRG) ,AEIEHN T EHE
EE 3(EHCR e
m"‘O 5

FR—EERE. £ - THREMS4,— L3
=005 O, U T iR F AR
31\14[ Frcos B m

{frPo),
, 0<b<<M
(frQe)a “‘M[fsm 8, sin kO m

ZEERN WK ER R ARF E@ffiﬁz\%ﬂ??uﬁ
o 67 80 B B PO B SR (L, AT S T BB AR 43, KRR
TitBIH.
3.3 HEER

BT 3 ML 3. 1 WA B R RE(D B T'DORAR
REGTEAR, B, EAH B XU LSRRI HAE T
/N


http://www.cqvip.com

2—1— [Fz ,c0s 00 1m

. [I,cos B9y +E « [T, sin g,sinkdum €Y
= M+
2

SEARTIRITIE  FOATHER 8 DULI) Lb T R 30T 10 o B B B0 2
EEBLEWT -
"Wk RWYILERIEL R

BR%Y : Solve-BiChebyshev B ‘

AL, v [i=0NY  /* BBt EFF. o R REERTH],
v % tj E‘fﬂ‘]ﬁﬁ*ﬂﬁlﬁ */
K * BRI BRE +

W, {Ck} /* WY ?*?ﬁ

LAY BIHE (1) F v W‘Jﬁ&‘%ﬁﬁ@ﬁ DCOFMIT D

«—2K /= {§1§ M>

BEA C,KER K‘H / ﬁﬂ(ﬁﬁ?ﬁ */

en;kori\\it SRR ko
7. R ¥ C

SBINERERIOWN), FE 46 PREBR—KEH
REMELRERIOM =0CK), Bt B MEERHTERE

EN QKN SHETFEML R FERIHY,
4 SRR LEE

ST BT LS R D 07 B B S R AR X AN
HPIB R R T P FVE R, BATHAT TR LR, AL
AP T RS R R TR M LR R . BT R HEIR
FHLERTEZ - I ERERTIHRERETN. 1M
WY WERFTEIH AR &R F P EER LM, T #
AT HLBE AT T 38 2 IR T BARFF (8 A BY
FWRITEREBATRERDCD,

— R E UL LB 7 ¥k R« PR 7 95 4 51 X A B 3
EHATIES (PRIEES LLAHRD . RFF A& A N ERRER
B , B4 HUTH G P R E R B BT 5 TR A BT 2 (8] B BR
FRIRZE (FRATFRA AT IARZE) L IR 2280/ B DU SRR AF
RMXMITEAERTAXRETR. FXBRNEH R
B BB EEE , — I UL R & MR A L (BT AT
TARZB/IN , RBER BT RTEE R i R i “ S 4 b

e

BT R, W R R BOR E .
X T MR (B0 ) A AU T A, — A9 B T 48 07 B I K
FEAHFIMIES Lh ERE SR E . b T HBNE LR M I

5, B 4 H R E B MR LS S5 R BLE Z AR R IR 2 (K
FARFE) . HIIREE /NGB IR AT vk 00 ) 1R & 9 38R
4. (BRSEERM A PR BRI SRR S HRE M
B RATEERAB I RO ERPT A TIHHRAELRE. W
AR TR #T LR,

M) L R I7 TR B — I 6] e 75 BERAE B A B (f
BMER, AR RERET, EERANESERM
BN ERURKE2RBITENEAE. B, BT RIE R
B AT ANAR U b 5 SR Jr Bk SR A i R 2 5 o 45 R
B B R, AT 15 PR 7 e KB B BIE B AR, 14
PR DT A BUAH ) % E A7 A R 8 DUBRIEAH R IR 45 LE
BRI B MBI T .

BB — AU A A AR
1 B U 2R T, X HoR ARG AR B9 B BE AR T
2. B85 2N IREES (B SIRED X TR, RRIGHER ML B

3l X,

3.4 X RS BRI EREMERS Xov,

.0 0 0 http://www.cqvip.com]

4. F B3R 2N A REE S P A A RBE S ST Xon RAE, BRI E
B3l Xn. B Xn 5 X EFHERRE,

5. F R4 RAE A XTEEE LR T AT R, AR E G
EREHERERFT Vi,

BrEt —  FOR IR

6. B M TR KRB K. AHR Y, RRIE REUK A
Bk K+1,

7. 1 DCT ¥ Xon » 3 FMANY) b T R 7 B 45, 18 B 47 4E
RYPEW,

8. FAYI L E R ES { Xn Vi - IFIE R BE N B,

BB = . mEIE T RIRE
9. I W EEIE ST Lw SRS T MERERHEEE Dy,

10. F BEREMHGE Ls, - RH S T MEKIREEE Ds.
11. th# Dw 5 Ds.

R ERRTHER, RIS FHETT =HEZE, £X
B—h, 00 B 5 FE B SRS 0 T A R R R AR
HIBRTHESREERE (AREEZ o RO T, HEMY
EEENITSEXLHSZ RIMIRELRE., Kb, EHRAKY
EE LT (K AFD , AT A b T R 38 A 3 G R
DNERTARMBEARFERTR/IHREERS S 1L
. BIEENEBRENOSH LS NEFRREAGT, X
HERTREGEARBERNT. AHETRBENRIERE
FHTHRENTRERSZEM.

F1 BERBLHE MHEREWETRS
(a) 6=0.5
K 5 10 15 20 25 30
W-Cheby 0.32 0.24 0.19 0,18 0.18 0.19
Bi-Cheby 0.22 0.19 0.12 0. 09 0,09 0. 09

(b) 6=1.5

K 5 10 15 20 25 30
W-Cheby 0. 36 0. 36 0.35 0. 34 0.37 0. 38
Bi-Cheby 0. 24 0,22 0.16 0.14 0,14 0. 14

# : W-Cheby % 7 fmAX 4 th & %k 7 ¥ ; Bi-Cheby & R R Y1 L & k07 .

ELEB P, BRITA M ERFIIBMERTREREN
oo =10, MHEEEFINEMHRGTRERE N ov=1.5. B
FREFFUBIILERITEEH, Bz R LR ER
LY E R kblE 7 E N R R, ALBRER
X DOREELRFET, LT RITENAR LG 17t
HKHRE .

F2 ERRENE AEEFTIRMERNRITRS
K 5 10 15 20 25 30
W-Cheby 0.4 03¢ 032 034 0.3 0.4
Bi-Cheby  0.31 0.31  0.27 0.26  0.27  0.27

LB =P RNAREFIPIMAEFRE . W EE
TR R L X TR R & Tu%kﬂ%ﬁﬂ%ﬁ%ﬁﬂl%ﬂtﬁ
KFB. XR—-FMERNOHN, & TERBAR ESAERE
155 . R AMBAN G & ZRAMMB_EMFS, TR T
wE. BATERTAHTAEAARENEERT HESIER
BEDFITER, R 3 HLHR N EZXRE I LRER R
WA 0. 2,% 3.5), 1EKR 3WILBPALIEL, I HLE X

(T#Z 288 1

+ 251 »


http://www.cqvip.com

Software Reuse:a Review of Industrial Studies. Empir Software
Eng,2007,12,471-516

[3] Leveson N G. Software Safety; Why, What, and How. ACM C-
omputing Surveys,1986,18(2):125-163

[4] Tokuno K, Yamada S. Stochastic Software Safety/reliability M-
easurement and Its Application. Annals of Software Engineer-
ing,1999(8):123-145

[5] Yamada S. Software Reliability/Safety Assessment. J. Japan So-
ciety for Safety Engineering, 1990,33(6) :432-441

[6] Musa]J D Software reliability engineering. McGraw-Hill, 1999

[7] Abbott R J. Resourceful Systems for Fault Tolerance, Reliabili-
ty,and Safety, ACM Computing Surveys, 1990,22(1)

[8] Fan I,Filos E. Concurrent Engineering Projects Supported by T-
he European Commission’ s ESPRIT Programme and Future
Trends. Concurrent Engineering-Research and Applications,
2001,9(2),166-173

[9] Hurst R, SPMMS-Information Structures in Software Manage-
ment., Software Engineering Journal,1986,1(1) :50-57

[10] Barker K, Dale A, Geroghio L. Management of Collaboration in
EUREKA Projects: Experiences of UK Particjpant Technology
Analsys & Strategic Management,1996,8(4):467-482

[11] Lyu M R. Handbook of software reliability engineering. Mc-
Graw-Hill, 1996

[12] Bodsberg L, Hokstad P. Transparent Reliability Model for F-

P 000 http://www.cqvip.com]

ault-Tolerant Safety System. Reliability Engineering and System
Safety,1997:25-38

[13] Ramamoorty C V, Bastani F B, Software Reliability-Status and
Perspective. IEEE Ttans, on Software Engineering, 1982, SE-8§
w

[14] Yamada S. Software reliability model—Fundamentals and appli-
cations. Nikka Giren, 1994

[15] Gwandu B A L, Creasey D J. Using Formal Methods in Design
for Reliability as Applied to An Electronic System That In-
tegrates Software and Hardware to Perform a Function. Micro-

~electron Reliab. ,1995,35(8);1111-1124

[16] Leveson N G. Software System Safety and Computers. Addison-
Wesley Publishing Company, Inc, 1995

[17] Keene SJ Jr. Assuring software safety //Proc. IEEE Annual Re-
liability Maintenance Symp. Las Vegas, 1992:274-279

[18] Yamada S. Reliability/safety evaluation of software. Safety Eng,
1994,33:432-441

[19] Kang H G,Sung T. An Analysis of Safety-Critical Digital Sys-
tems For Risk-Informed Design. Reliability Engineering and
System Safety, 2002,78:307-314

[20] Cai K Y. System Failure Engineering and Fuzzy Methodology in
Introductory Overview. Fuzzy Sets and Systems, 1996, 83.113-
133

(E#F 251 7D

Fr X FIRME XY 1 2 B R 0T TR A T A0
MM LB R ERE . WHERARTHIRERS)
R B HEEGE.

#3 ERRZWE.BNERRRARE
K 5 10 15 20 25 30
W-Cheby 0.3 021 016 017 022 023
" W-Chebyz  0.3¢ 0.3 0.26 0.27 0.29 0.29
Bi-Cheby 0.2 019 01 011 oll 0.1

# : W-Cheby2 & 7 R A 16 58 #1 6y o AX W0 b B K 07 %

& FFGR, M T & ARE BN RYE, WL ERT;
EREB MR RS T B AP IR R F IS L E R R
BERMPLE S EENEEMER. XREN, WY LS RE
PEREAERT LEMKRNREMBEEMLNIRE . #ET
YT E RIER WA, AL B 5 A1 B 5 2 8l i S 0k
FM _ERREFETAER, AT —ERE LxBHR
ZJ:0

BRIE A BN RPN ELE L URER H
TRUIWE R . EhEHERTRE

R TRATEARLEE - FRHRE. SEME
MEERR B T I AEEL,
« FIAFAL W E R ZAA GBS R P S HO B

KR THANERR,
C R T B R R RE S 8 —
RIS TEERRAE

« E I HAGESE T XU % 7 ok B IR B
35 1 e T A S 90 SR 5 T A 5 T K F B 2 B X
FE T BB .

TEHE— SR TR, AT B TS ok 7 s B BUR
SEFEEBNNDRERE . —HARNARRE, AR
Fr B4t — 2 AL S BE P 31 L SR A X B R 9 4
RS BRI,

. 288 -

8 F XK

[1] Ding Zhiming, Giiting R H. Managing Moving Objects on Dy-
namic Transportation Networks // Proc. the 16th Int. Conf. Sci-
ence and Statistical Database Management. Santorini, Greece,
2004 :287-296

[2] Faloutsos C, Ranganathan M, Manolopoulos Y. Fast subsequence
matching in time-Series databases// Proc. the Int. Conf. Management
of Data, Minneapolis, Minnesota, USA,1994 :412-429

[3] Rafiei D, Mendelzon A. Similarity-based queries for time series
data//Proc. the Int. Conf. Management of Data, Tucson, Arizo-
na,USA,1997:13-25

[4] Chan K P,Fu A W C, Efficient time series matching by wavelets
//Proc. the 15th Int, Conf. Data Engineering. Sydney, Australia,
1999,126-133

[5] Chakrabarti K,Garofalakis M, Rastogi R, et al. Approximate -
uery processing using wavelets// Proc. the 26th Int. Conf. Very
Large Data Bases Conference. Cairo, Egypt,2000:111-122

[6] Guha S,Harb B. Approximation algorithms for wavelet trans-
form coding of data streams // Proc. the 17th Annual ACM-SI-
AM Symposium on Discrete Algorithm. Miami, Florida, USA,
2003:698-707

[7] Cai Y H,Ng R. Indexing spatio-temporal trajectories with Che-
byshev polynomials// Proc. Int, Conf, Management of Data. Par-
is, France, 2004:599-610

[8] Keogh E,Chakrabarti K, Pazzani M, et al. Dimensionality reduc-
tion technique for fast similarity search in large time series data-
bases. Journal of Knowledge and Information Systems, 2001, 3
(3):263-286

[9] Keogh E,Chakrabarti K, Pazzani M, et al. Locally adaptive di-
mensionality reduction for indexing large time series databases
//Proc. Int. Conf, Management of Data. Santa Barbara, Califor-
nia, USA,2001:151-162 )

[10] Press W H, Flannery B P, Teukolsky S A, et al. Numerical Reci-
pes: The Art of Scientific Computing. 2nd Edition. Cambridge
University Press, 1994

[11] Mason J C,Handscomb D. Chebyshev Polynomials. Chapman &
Hall, 2003


http://www.cqvip.com

