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Data association algorithm based on unequal length sequence data
similarity mining
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Abstract: An optimal matching increasing weight algorithm for the unequal length sequence similarity measurement based
on the sliding window is proposed to solve the unequal length sequence data association, which uses shorter sequences slide
longer ones to get slidable similarity, forming the optimal weight with this similarity at the same time, then weighting the
slidable similarity to get the unequal length sequence similarity. According to the degree of the sequence similarity, the
judgment of the association of unequal length sequence data is obtained, which solves the local similarity problem of the
truncated measurement algorithm. Simulation experiments show that the proposed algorithm can associate unequal length
data effectively and also discuss the influence of the variation of sequence and measurement error on the sequence similarity
and the association effect.

Keywords: data association; sequence similarity; unequal length; slide window; optimal matching increasing weight

—

=

5l

NGB AT AR e, SON RE S ELRE AR B N S

At IR R AN B A I ) A [ AR AT 2 77 AR AN S
K7 H 2R, 5 AN S5 K P 4 B AR ABLRE 1 4% 4 A
JE B o b B G SR B O K ) R ) SR B, G T ANEE K
JE B RIBLEE (I 5T, Agrawal %U1-317E 1993 SRR K T 7
FIA L3 2 (118 3, ILJ5 Faloutsos %5141 Sang-wook
51561, Keogh S5 10VAH 4k 56 3% 1 /7 4 AHALL B & ). H
I A 1R B A 270 B R Aok v = A B A L et
AR L1120 023 S A A A U314 L g N I AR e 11517
53 B TH T ApIO8-200 |y 2 i) () 25 (081, 43 B 2k
FoRU021200 53 By 22 WA SR IP 2445 1 75 7 A
[F] Ff9 B XoF AN S B gk AT B R, L HG SIS 2 e et

Weks B HA:
2 =H
fEH /N

2014-03-20; 1&EIHER: 2014-06-12.

FE DR AL B B2 1T,

Fr 51 BN AR e 38 A B0, 75 8 45 e ) B3R
35 1A SR AR BB P 0 AN S5 B AT AR DL
. Keogh F1OE d —Fh 7 B 5 TH UL 6L PAA J5 3%, Xt
Fr 33847 70 B, W FURE BRI AR R, AR5 1% Btk AT
R &, 7 VR AR AR BRAN S 71 ) P R I SR P
Wr 7k, ORI N 1 R R 2.

N T TEIR Keogh S8 ARk 11, ASCHR H AL T
By 1R fe A8 G S 38 B2 AN S5 21 AR B R P 5
% H %, UALLRR 51 B80S 25 e 41 rh KR R I 571
PR B 8T 1, W BB (0 P 81 422 B AR REAR I
2 P KE I, 752 ISR U 2R )5, 8

E &K H AR AL L H (61032001); #E #2000 F5 A A I FHTRIITE (NCET-11-0872).
KKA978—), Lo, #id%, it )5, NER s BALEE ., ZIRE R A ZT R IMNT4(1989—), 5, flt-4:, I



1034 = Ll

* R ¥ 30 %

TINAL Rl 5T B AR LA FE A5 21 PP S AR LA E I, SR Y S AL T
PC M AL SR, DLIA 3 2%t VT EC SCR 1) B I s, AR
JF BARALRE, SR FH S5 KV T e 1) 208 204 A Jek i 5 4
A7 RIKH e
1 ERBE
1.1 FIIMEERR
EX 1 35
S; = (Sit, Sizs -+ Sin) " (1
Horb S AFEH AR 5 AN 90 8 n NP AT EE, 12
N|Ss|, i [Ss] # 1S, WIFRFFF S; M5 .S; A
LKA
1 m 25 7 20 EHE 20 B 3 B ARTE 2 MRFIE S 5L
TR R S I wT OB R B R R A
S = (81,82, ,8m), 2)
Hor 8 9P 5 R B
1.2 FIIMHENEES
EX 2 [FHERES S Q ZIAMAHLLE

dim(S)
Sim. (S, Q) = dlm;(S) > ASma(S.Q) O
Foobt Simea(Ss, Q) AARSE KA S: 5 Qu 2 KA
IURERE R, s P91 § AL, dim(S) JaF 91 O,
1.3 FHIMXE
XA R S FEL 5% P SR Q,
A B8 p, BT

p(S,Q) — 1, 4)
B T48 S E LR e, fH15
p(S,Q) > ¢, (5)

MR 7 2 56 B S 5 7 21 36 B Q SR K. AE I 1) fide
bR A, DA AL BE B R/ BE B ORI AR B T 4
FERE S 5 7 1 56 B Q 2 Ia] R AR ALLBE B8 K, 7 41 4 B
S 57 55ERE Q M HHE Ik BBk .
2 ETHEZE L RENILEEBUEAEFK

J7 B AFACLRE BE B Bk
2.1 EiEfEE

XA P RE S 5 Q HIAH LI L B & A it
& AR ANGE K P B 1) FE £ 0] R, BB P 2R B G
ZX N A EL TS F Qi &

1S:| < |Ql- (6)

SCHR [10] TR AEK T IR KT8 2
R H s RAE N 0, BL#EE 25, 1A SCR H — g 3
T AR, MK BRI R A E AT S E O, K
FERK B PP SR G 3 — AN 1 By, B2 K

P R R
o 000006 006000 00 00

KB — A E AL R RS F51 0
E1 FzmEn

Q, £ S; & WX NI T R 51 A
W(Qi); = Qij:j+18:-1)
J=12,|Qi —|Si| + 1. (7
Forb: Qujijrisi—1) NEEWHIEE j AT RRA, KA
wOKE S, 367 |1Q:| — |Si| + 1 FIFFI.
Qiij+18:-1) = (Qijs Qijr1,- -+, Qijyis,—1)-  (8)
TE 8 ¥ s fE i, RIS H S N & K
Y0 B ARALLEE
Sim (5. W(Q0),) =1 - 22U EL) )
HA: Degii (Si, W(Qy);) N E HEshid A2 &l 7
5 522 B 5 vk N B K B e 51 22 ) FR) B S
Demax NIEE & 1 HORE.
De2ij (S, W(Qy);) =
|S;i]

(Z (Sir — Qi(j+k—1))2> %, (10)

k=1

Demax = max{D.2i;(S;, W(Qi);),
J=12,[Qi| -S| + 1. (11)
1528 S AL IS, INASUZH & ARACLEE sk o] A7)
PR ANGE P HI 2 TR AR AL . X B R B R AR
B SR R b, 45 360 5 20T S AR ALRE Je ANk
A, P AE DAL & v SARALEE I, 75 SEHEAT AL
HA R, AR H i Sl AHALEE Bkt 2 7 41 1) D i
FEFE.
22 WEWE
FL S (9) ~ (1) T 5 78 B e A mp X I ) 3 30
FRALLE 1)
Simyeisw (S Qi) =
(Sime; (Si, W(Qi)1), Simei (Si, W(Qi)2), - -+,
Sime; (Ss, W(Q:)(1Qi|-18:+1)))- 12)
AR AR Vi S AR ABLRE () KN AR B w0 7E XN
o Sime; (Si, W(Q:);)
Wise = Qs+ ’

> Sime(S:, W(Qi);)

Jj=1




6 M

* RE ATFAREFKRAIAMEEREG SR XEL L 1035

J=12,1Qi| = ISl +1. (13)
SR A SCAT LG HH 3 s R e AR AU 1A
12 A5 £ UG T 8 Bk A 4L 45 8 B AR ALUE Sime (S,
W(Qi),), BEIREKFI S, 15 Qi Z AL
Simyei (Si, Qi) =
|Qil—|Si|+1
> wisSime (S, W(Qy);).  (14)
j=1
BEARELFH S, 5 Q: AR F, #4E 571
TE R U R P T o5 KR, B £ i S R S K 81
FIARILE, B RS K FURERE S 55 Q Z IR
FE B, B (3) 1T LA

Sim,.(S, Q) =
dim(S)
dim(S) Z Aisimye; (Si, Qi) (15)
23 A#EZE

PR 2 2.1 R 2.2 5 FT i, AR K A8 5t B bRk AT
I 1 B 22 i vy A A B AR QKK B BRI A B
VENET W41, K 2510 77 51 B 5 A TR 2 15 2 1
H b 7 51 5500 33 A7 AR AL 2 v, 45 2185 19 46 17 41 FAO A
LUV, Rl P 41 2 TR (R ARACL A5 204 18 28 H AR 1 7
B0 O P A B . 42 B e R AL DRI U, 41 5 7
B0 A AR A o5 K 1) 51 000 D Bk, B0 e 37 6 e 4
I B AR R 3 T 3 O St VT EL 3G AL
AN HAHABARE B 1 B AR SR G

Input: 2517 IR BE 4L { ST} 1 225 51 4 21
@}

Output: 25 ) /5 51| 50 [ 41 { 87} % 8. 2 2% ¥ 51|46
FEZH {Q7} HIARBLEE FE B 4 {Sim,,}, T

Sim! =
(Simg (1), Simg,(2), - - - , Simy, (num(Q7))),
Horb num(Q7) NS HIF A {Q7} L HL.

Step 1: WA P MR {S°) 555754
BE2H {Q7 ) 19 FE 5 0f B 4E A — B, WIHHAT Step 2, 5
44T Step 3.

Step 2: H4 751 FE S FELL { ST} AT I B XTI
% 7 AR 2 {Q7} AT M B HE e SUHAT A, B
FRGHT I A1 7 51 R4 { S ).

Step 3: X T3 FU S E ST, 43l S° 1%
JF 5 3 B 21 Q7 bt 4k KT 51 S5 R Q7 (R H B
SRS, TE R R 2
(51 QL Q2. Q™).
Step4: %5 |Si| < |Q7], W Si N, &N QL NH.
Step 5: #4182 (12) ~ (14) 23 5 1+ 535 3h A 8L

Com!,, =

i) 4 Sim!,;.,, (S5, Q1) Mt VCBC L= wi,,, 1A%
KF5 S: 5 Q) Mk BLE [ & Sim!, .

Step 6: U1R k < dim(S?), MFAAT Step 3 ~ Step 5,
3 WHAT Step7.

Step 7: #& M (15) 1HE P A FE S° 5 2% 7 4|
FFEZ {Q7 ) HIABLFE 1) & Siml, .

Step 8: WK i < num(S?), WHAT Step 3 ~ Step 7,
A MHAT Step 9.

Step 9: %t th A ) P AU FE BEAH {87} X R 2% P 4
HEREAL { Q7 FAIARALLEE B B ) 4 {Sim!, }.

Step 10: &4
3 UiESH
31 fFEKFE

5 A Hi AR R 23 X H AR ¥ T I8 30 RF . ik =
A PRE AIK 58 PW =38 5 05 AT I &, &0
inﬁ;!ﬁz%EwE HEU%/\FEJ%UE%EB& S A1 S2 53

ZF AL, 183 RF. PRF fll PW =K 5% X B
ﬁ,f@m@}‘”ﬁﬂ H AR & B s, A E—
T AV EAE AR 2 A B ARG B, IR, B HufL &4
(P E B 23 0 AU RE QL Q2 Q3 M Q* R,
Forh o b N BRS80S P B ST AT S X R

17 EHHE 551 data #3774

data = a + ab. (16)
Hor: a MBS o AT 1 B EUT FIE; b IR
a3 A B RS U FIME,; o A o A6 R bR o 22, BT DA
Rt iR 2=

2 DAL R A1) A1 AL Y0 B R 2 0 43 22 6 1 BT
AN AR A AT B, 1 e AT B i AR AL 2 =
AR TR, KA 7 A PR P BT AS S R R ) ) AL

*x1 HEHKE
e a ~ U(start, end) b~ N N
RF PRF PW (S,T)
Q* (8.9,9.1) (189,21.1) (6.5,7.5) 0,1) 0.5
Q2 (8.5,9.5) (15.8,242) (5.2,8.8) 0,1) 0.5
Q* (59,6.1) (89,11.1) (4.5,5.5) 0,1) 0.5
Q* 49,7.1) (79,12.1) (34,6.6) 0,1) 0.5
Ch (8.8,9.2) (19.9,20.1) (6.1,7.9) 0,1) 0.5
Ch (5.5,6.5)  (95,105)  (4.7,5.3) 0,1) 0.5

32 fhEXKE
321 AEKFIEER

UG, A A S5 K B A7 31 A SR AR IR A
100 0 52 J& H3 7% 1 (9K FE 2R 100 1Y) H A T 51 6 R
B iR A B2 2 200 (77 AR FE. Horb, R 7R RTEE
RO, BT 100K B B0 1 Bl 2= 3 K, BRSO {8 1%
HRR =2, 0 B 22 00 ) 4k b 2 o,



1036 1= # 5 * * ¥ 30 %
25—9—@ 25—9—@ 25—9—@ 25—9—@
_ 200~ _20f-- Q _20f-- Q _20f-
515 © & 15} © & 15} © 515 ©
2 10 2 10} ’Q 2 10} 2 10} i}
< . < < . < '
5 5 . 5
oLl ol oL oL—28 . .
0 5 10152025 0 5 10152025 0 5 10152025 0 5 10152025
B 57 B 74 B 74 B 74
(a) S'5QO'HIEAK (b) S5O %K (c) S5O ME%E (d) S'50' %k
25 25 25— O 25
_ 20 _ 20f _20f-- Q _ 20
E 15 @ 15} @ 15} ©) E 15
R0t ¢ =— @ =2 10} —— Q@ = 10} = 10
< [ ] --e - @ < st --e - @ < st ’ < 5
©) ©)
005101520 25 005101520 25 005101520 25 %5 101520 25
B 41 B 74 B 74 B 741
(e) SHO'MEH, (f) SHOHIEHK (g) SHOMEL (h) S5O MEk
2 AEKFIHEHIE-45TE

FER 2w REARAR N B AL B A% B 5 51 BE K
N, GNAB R R A B I3 T T 1 B0 KD 2k O
DNEITHAE, thek @ ik g HE, thek G ki = A
4. B 2(a) ~ B 2(d) F1E 2(e) ~ B 2(h) 53 51 9 ST
S25Q'. Q% Q% QMERIK W LIE W, TEAUE L,
Bl 2(a) FH BT 2(c) S 28 RO RE R0 1, BERH A Hh =0l
HIEHE ST, S% 5 B HuE A Q1 Q3 AL &

MR 2 (7) ~ (13) I AL A A AL FE 759 31 A Hb &
TN E A B R B 2K H bR 5 B R & I B B R
(19 4 25 H AR B 4y (AR ABLRE 45 S a5k 2 B,

®2 AEENRIES BAKENRNE

F@J Ql Q2 QS Q4
st 0.7125 0.5266 0.2056 0
s? 0.1264 0.0759 0.7106 0.1787

R 28R v A A E AR iR Bis1 5
B b 527 0 B4 BT A 5 1 25 E AR A BLEE B R, A |
0 ECHE BT A EH bR 2 5 B b B I R A R 5 3
5 H bR A AL FE S5 K. MR 48 A RAE AL B S R HE D mT DA
1330 A B BT I8 B A% 1 5 B Hh 2 0 B
HIR 55 1 28 H AR BOE SC I, A H BN KR i A A b
2 5 B M sl HoE AR 5 3 28 H ARSI OGHK.
322 HEMHRRST

A ZH SR AR SCHE A S K B R AR ABLRE FE
EVEPERE AT /0, 5 SCHR [10] 1 7 VR AT LA,
PR 4 (AR E X L &5 SRk 3 BT,

P ¢ 3 5%F Eb T %0, STk [10] 503k i TR T SR
BT Bys AT 1 v, AN R AR I b S R 8 2% 7 1 PR AR
RLRE R R, 43 3100 R R AR ABL R, ARACLRE B fi 3 &,

A R AR ASCEARAE T AR, AR
5 18, 15 2 (AR LUEE LE STHR [10] SEE AL W], 5
R, e T HAREIOREK.

®3 BESL

Sk i Q! Q? Q? Q*
3 St 07168 05424 02442 0
< S2 0.1164 0.0731 07173  0.1683
- St 04170 03061 02498  0.0272
LR [10) 2
S 0.1769  0.0262 04291 0.3677

BH T A FE B[] 5 7 210 B B B A 0%, INBRLVE A
AR FSE 0T Ak 3 F BT 8] 43 ol i 3 71 FBE P AR A R i i B
PRI B 76 SR DL AN AL BRI A B 5 4 K AR Ak
(RS2G4 AR SC SIS KN 55 STk [10] B S 56 B i3t
AT EE A3 #T, e A LT 51K 152 A0 50 100 4% 25
50 454k 3] 500. #H B, B it 7 21 B K R N H
PR A, T S RV P Ak 3L B[] AN AL RE () A Ak, 4531 '
ATTR 7 1 B (1) A A it 28 2l a1 3 R ] 4 .

1.0
0.8}
0.6 A
E 04 7
0.2
O I
0 100 200 300 400 500
A

3 BABUERFIIKEZN

TEE 3~ B 5, M4 1 A SCHUE A SC R VLSS
L 2R 2 AR SCEHE SCR [10] 45 R, it 4 3 08 STk
[10] $i ¥ A e R S5 3, il 28 4 59 S0k [10] $diE SCik
[10] 45 5.



% fk F AT ARERF I AME ISR RAE K IRH 1037

%6
0.5
— izt
0.4} ---izk2
= | k3
E 0.3F e ik 4 .
0 T .
0 100 200 300 400 500
FHK
E4 BALEREMFIIKETL
1.0
0.8
é
E 047
0.2

0

R

El5 ENREZWTOBEMNELK

EH T 3 R, — 3 BN B B 1 3 T DA
ren AEARLBE, AH 2 7 41K B 3 R 31— s B qi i, AHALLBE
PR . IR0 A iR IR B D A AN ]
T b 2 7R AR AR R AR AR 2 R AR, T B P
FI K FE B HE 0, % 22 ek /0N, A ABLRE B4 I, ARUA B — g
PR B IF, A AL FE AR AN AS P Bl 7 91K B AR 4K e B AL
SRR SCHR [10] 50325, To i R FH AR ST S 56 3 34 42 SC
Wk [10] B SEEREHE, AL B AR LR &5 SR B AL T
SCHR [10] 53

EH Pl 4 TT 5N, BE A T A RE R OR, SRR Ak B
F) AR, 3t EL AR EE T o, B2 Kb 3 ) R K,
{HR AR AR, 75 & B RYE 2 . P A IR F AR 4L
MR R 3 2R B A AR B T IR,
TG T AL BR8], Y0 B SATE U5 B I R AR
P 0 A ST RIS R [10] 5092, AR SCHRLVE I T 5
8] b STk [10] S92 Bt in, =8 2252 B 9 R FH Sk
[10] B vh R0, SR HUAR W 1) AR, T A SC B
HEORIT ), W (1A BT n.

CRA B 3R] 4 AT R, R A SRR B BT
T, AE 2 8 ARALRE A i, X R 81K B A 100 Bt
I, B[R] R 38000 0.02 &b, T AHALLEE 4 =5 20%, Bt LAAE XY
TAHACLRE B2 iy A AR B, I () b 38 n TS 11,
FCAELBLRE 342 v P A P57 5, — 5 Ve T PN o BT (]
Tng L.

I B I IR 2 o IR AR A SRS B0 BRLVE 1) A .
S b, EIEE I o EHP K 0.2 39N B 2, /321
PR 7 FLEHE 2 A ) B R A AL FE AR AL T ] 5 .

EH BT 5 A] R, R 2 (3G K2 S BUR L AR 22,

R R 4 R 5 K B — s R I, AT DL AR,
P BB . IR, 7 R i R e %R AT
RO R /I 5 2 D4R £ . %o b A S5
VI SCHR [10] ST AR AR 40 0T 1, 26 PRI B 17
FUARAE T, SCHR [10] SEI5E4 200 AR 002 76 B 5 72
T, KRS 986 S P4 05 L AR S Sk, 5 A Sk
[10] 573550 o ) 15 22 1 26 e SRR, T A% SCSIRAE 3
22 S0 V090 R PR3 T 5% 2 ) 2 P T R
4 4 @

PR AN BN 55 B B 1 1, AR SCHR T 2
T AN P AR AL B4 O 500 DTS % S0
NS K B AT A AT AT DA FEE ke, JFARAE K
AFDLIRE J5 ) S B AN 35K 2 31 S0 9 638 1 4 i
AT RIBR. SLIATMDLE B P59 K 3 1 T 92 e 1 5 0
AR Kb FHRINF 4] B P 54 P 90 T 1, (L e
S AR 0 BERE N5 0, T Sk LA e 1)
PR R LG T SR [10], A 52T 51 AR 0038 4% SR 58 e
T, E V5P S0P A e LR DT 1 4 R B A B
PR EROR, B ST SR AR AR 22, (RA
SCVAR SR [10] 500 522 (038 LR /38, 5B
BRI SRR R/ B A58 2 A TS (RS L

£ & Hk(References)

[1] Agrawal R, Faloutsos C, Swami A. Efficient similarity
search in sequence databases[J]. Lecture Notes in
Computer Science, 1993, 730: 69-84.

[2] Agrawal R, Sreenivas Gollapudi, Anitha Kannan, et al.
Data mining for improving textbooks[J]. ACM SIGKDD
Explorations Newsletter, 2012, 13(2): 7-19.

[3] Agrawal R, Amit Somani. System and method for
distributed querying and presentation of information from
heterogeneous data sources[P]. US: 7702617. 2010-04-20.

[4] Faloutsos C, Ranganathan M, Manolopoulos Y. Fast
subsequence matching in time-series databases[J]. ACM
SIGMOD Record, 1994, 23(2): 419-429.

[5S] Seung-woo Kim, Sanghyun Park, Jung-im Won, et al.
Privacy preserving data mining of sequential patterns for
network traffic data[J]. Information Sciences, 2008, 178(3):
694-713.

[6] Sang-wook Kim, Sanghyun Park, Wealey W Chu. An
index-based approach for similarity search supporting time
warping in large sequence databases[C]. Proc of the 17th
Int Conf on Data Engineering. Heidelberg: IEEE Computer
Society Press, 2001: 607-614.

[7] Gustavo E, Batista, Eamonn J, et al. CID: An efficient
complexity-invariant distance for time series[J]. Data

Mining and Knowledge Discovery, 2014, 28(3): 634-669.



1038

#* R ¥ 30 %

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

Thanawin Rakthanmanon, Bilson Campana, Keogh E.
Searching and mining trillions of time series subsequences
under dynamic time warping[C]. Proc of the 18th ACM
SIGKDD Int Conf on Knowledge Discovery and Data
Mining. Beijing: ACM Press, 2012: 262-270.

Keogh E. How to do good data mining research and get it
published in top venues[C]. 2010 IEEE Int Conf on Data
Mining. Sydney: IEEE Computer Society Press, 2010:
1219.

Keogh E, Chakrabarti K, Pazzani M, et al. Dimensionality
reduction for fast similarity search in large time series
databases[J]. J of Knowledge and Information Systems,
2001, 3(3): 263-286.

Xiang Lian, Lei Chen. Efficient similarity search over
future stream time series[J]. IEEE Trans on Knowledge and
Data Engineering, 2008, 20(1): 40-54.

Luou Shen, Chenxi Lu, Fang Zhao, et al. Discrete fourier
transformation for seasonal-factor pattern classification and
assignment[J]. IEEE Trans on Intelligent Transportation
Systems, 2013, 14(2): 511-516.

Saari P, Eerola T. Semantic computing of moods based on
tags in social media of music[J]. IEEE Trans on Knowledge
and Data Engineering, 2013, 26(10): 2548-2560.

Tang Jie, Zhang Jun, Geng Xinyu, et al. SVD
based factorization technique for dual privacy protection
data mining[C]. 2011 Int Conf on Computational and
Information Sciences. Chengdu: IEEE Computer Society
Press, 2011: 357-360.

Radovic M, Djokovic M, Peulic A, et al. Application of
data mining algorithms for mammogram classification[C].
2013 IEEE Int Conf on Bioinformatics and Bioengineering.
Chania: IEEE Computer Society Press, 2013: 1-4.

Peng Zhu, Ming-sheng Zhao, Tian-chi He. A DWT based
time series outlier data mining algorithm[C]. 2010 Int Conf

on Electronics and Information Engineering. Kyoto: IEEE

Computer Society Press, 2010: 239-241.

(17]

(18]

(19]

(20]

(21]

(22]

(23]

[24]

SR E, B TN AR AR I ] e 41 AR LU DT
FC[T]. THEHLEAAR, 2003, 26(3): 373-377.
(Zhang H Q, Cai Q S. Time series similarity Querying
based on wavelets[J]. J of Computer, 2003, 26(3): 373-
371.)
g IR, SRR H T SRR I 1A 2 4] 4 B R A
DT, FEl 5 Y, 2011, 26(10): 373-377.
(Li H L, Guo C H. Piecewise aggregate approximation
method based on cloud model for time series[J]. Control
and Decision, 2011, 26(10): 373-377.)
Chonghui Guo, Hailin Li, Donghua Pan. An improved
piecewise aggregate approximation based on statistical
features for time series mining[C]. Proc of the 4th Int Conf
KSEM. Belfast: Springer Berlin Heidelberg Press, 2010:
234-244.
Armita Karachi, Mohammad G Dezfuli, Mostafa S, et
al. PLR: A benchmark for probabilistic data stream
management systems[C]. The 4th Asian Conf on Intelligent
Information and Database Systems. Taiwan: Springer
Berlin Heidelberg Press, 2012: 405-415.
Yuelong Zhu, De Wu, Shijin Li. A piecewise linear
representation method of time series based on feature
points[C]. KES 2007, XVII Italian Workshop on Neural
Networks. Vietri sul Mare: Springer Berlin Heidelberg
Press, 2007: 12-14.
Wenwei Xue, Qiong Luo, Hejun Wu. Pattern-based event
detection in sensor networks[J]. Distributed and Parallel
Databases, 2012, 30(1): 27-62.
Guanglei Wu, Shaoping Bai, Kepler J A. Error modelling
and experimental validation for a planar 3-PPR parallel
manipulator[C]. 2011 Int Conf on Advanced Robotics.
Tallinn: Springer Berlin Heidelberg Press, 2011: 259-264.
Rong Tong, Bin Ma, Haizhou Li, et al. A target-oriented
phonotactic front-end for spoken language recognition[J].
IEEE Trans on Audio, Speech, and Language Processing,
2009, 17(7): 1335-1347.

(GriEsmit: F 4



