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Multivariate time series clustering based on affinity propagation of
component attributes
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Abstract: In view of the problem that the traditional methods can not be directly effective on such data clustering
analysis, a clustering method of multivariate time series data based on component attributes affinity propagation is
proposed. The overall distance between multivariate time series data can be measured by dynamic time warping. The
clustering analysis of the overall distance matrix and component approximate distance matrix is processed by using the
affinity propagation clustering algorithm, considering the relationship between two sequence data from the two kinds of
perspectives. The synthetical relationship matrix of the raw multivariate time series data is used for clustering by using
the affinity propagation method. The numerical experiment results how that, compared with the traditional clustering
methods, the proposed method not only can effectively reflect the relationship of the overall data characteristics, but also
improve the clustering effect of the original time series data through the analysis of the relationship between the important
component attributes.
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AN A AR RN A 64 2 TN ) 7 41, A 451 7
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25 1), DU AT A cACM 7 2 58 R IE A 22 80 %, 1Y
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$fi Australian language(ASL). Arabic digits(AD). CMU
subject 16(CMUS16) F1Japanese vowels(JV) %5 104§
P, ARSI (E B LK 1.

®1 ZaHEFIIRIES

F5 K ZEH KE Fnt HdEh
1 ASL 22 [45 ~ 136] 95 1425
2 AD 13 [4 ~93] 10 2200
3 CMUSI6 62 [127 ~ 580] 2 29
4 ECG 2 [39~152] 2 100
5 Y 12 [7~29] 9 370
6 LP1 6 15 4 50
7 LP2 6 15 5 30
8 LP3 6 15 4 30
9 LP4 6 15 3 75
10 LP5 6 15 5 100

FER 1, B8 1 ~ 58 54400 2 vh 22 Jo i [R] 5 471
Bd 0K B R HE 4 49 T ASL Bl 46 v, &2 Jo I JR)
FHCHE TR 1) 4 5 M 45 30 136 A5, SR, 5 6 ~ 2
103 4 Hh 16 22 Jo i) 8] 3 FIHK FE AR 25, o Hax 54
AR I8 T A — AT s AR e A (R B AN R
R BUNEIE B

N T IS 712 cACM I T BRI 3 T
TR AR EHE (S B 1T A8 7 R 2K (OAP). 2T &
A3 43 AT B3 AR AL B 528 (PCA_AP)!S) ., 2T AH B
PR B 1) K -means 5 28100 F1 28 $4 £2 JC I (] 7 41) 56
Z5 (PDO)® 45 77 VA AT S 56 FL 4. OAP A2 38 i % F A4~
% TG B] 7 B0 50 B rp S Gt A7 BE 205, T W
I AL Gt AP JR IS TT 0 3R AT 1) BE B AR P 1 3R 2K 0 #
PCA_AP & F e 0 55/~ 2 Je i 0] 77 90 2048 3304 T 32 Ak
AT AR 3, S BT p = {1,2,--- , P/2}
ATy, T8 AL AR AL HE AP BEAT SR 2K A0 A, Horh
P RoNHAREE R 2 i (8] 7 50500 1) JE R4S K-
means 5 8 77 v ) A& 78 57 7F B AR £ Uit [R] 7 1) 2 (]
PRB R Rl 2 b AE A SR K Y 75 vE R Bl
175K,

Ty Ab, T I ARAL 1 AP ¥ TR SRR @ 2 A
R, B ) 2 5 Pr A0 B JE BT \ B S 0. RiT
H R EYE BERENEE, 5 FEREESE
F. % F SCHlR (131 S48 W T 0 ) 2 20R BEL e (R 7
1) 1 B 7 1%, BRORE B R % 1) HR S B0 D Pr S50
AR AN SCR [13] SVERE R A % B I BRIAME 0.91F
S EE, R, JERSI G G T AP SRR T
(I BELJE IR 7 N BUE 8 0.9.

il DTW B & 10 404 5w 2 oo i 8] 7 41 £
P SRR 7 271 2 T) R AR (BREE B9), [ 15 8% S 2R
R BT R ISR, 7o —H R s, bf
T AR 0]F7 710 Eds, >K A BR PG RE 25 (Buce) #3E 47 AH A
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P Bl BE B8 R B, B A SO A DTW AR AR AU
FEE BN, AN, BT cACM. OAP #1PCA_AP %
S T IR ARERRI TR, BBLEERC = {c1,c0,
en'} SRRl — AN R G (2R bR 2 bR i AR AR
FEX B, TR [ IE 2R Pre 8 XN

al & (Label(c;) — Label(z))
Pre = ; N : ®)

(x) = {1, x =0;
0, z #0.
Label (7) &7 55 4 > 22 70 I 18] 7 710 H00808 (1) L 58 2R PR 45,
1M Label (¢;) #7555 4 A 2 Jo I 18] 7 41 B BN FR 2%, ¢;
TR 2 T I TR PP 21 B8 48 1) AR X G ot
R 75 d it S UL, & MO EE AR R B E & T
B REE RN 2 frow, o PCA_AP L P/2 IR 555
B I 25 SR % T VR I R RS L.
R2 TRFEFEFEHBEEFHRAELER

Hr

J7i:
1 2 3 4 5 6
cACM 076 099 079 073 095 084
OAP 051 098 093 081 092 074

PCA_AP 0.10 086 072 083 0.16 0.64
K-means 031 048 059 067 067 052

PDC 0.08 0.10 059 068 031 0.50
‘ B
J7iE
7 8 9 10 mean sd
cACM 073 0.83 0.88 064 081 0.11
OAP 0.73 0.67 0.88 0.57 077 0.16

PCA_AP 070 0.67 0.76 0.66 0.61 0.26
K-means 0.67 057 0.77 041 056 0.14
PDC 060 067 068 038 046 0.23

AL AR 2 SRR IR VA KB 3 1 B BRT S, A ST

1% cACM BRAT 1 B0 I RS A R, 1y HLAGE B2 Fh £k

RRMFENERTE, A ST BA e/ i b e
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