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Bionic Optimized Clustering Data Mining Algorithm Based on Cloud Computing Platform
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Abstract In order to improve the validity of cloud computing platform data mining and the performance of data cluste-
ring , this paper combined bionic optimization algorithm with similar clustering to achieve cloud computing platform data
clustering. In the process of solving the optimization function of similar clustering, wolf swarm optimization algorithm is
used to locate the head wolf position to determine the cluster centers.so as to optimize and update the category centers.
PBM and DB clustering effect evaluation methods were used to test the clustering effect,and wolf swarm optimization
and similar clustering calculation were carried out continuously until the requirements of clustering index are met, Ex-
periments results show that,compared with general clustering algorithms, wolf swarm optimization clustering algorithm
has better clustering effect and faster convergence speed for cloud computing platform with large data volume and high
data dimension.
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VAR — Bl s B S5 B B A AT BT 2
TE 45 b 22 AL G5 MBSO HEA 23 SEF 5 5 5 A fa) M3 28 R )
R PSR BCE M E 8 F B 0N T = 3 8 R T A O
UL R DR A AR A ST Ak LR R A RER . BN B s
THE LR 5 AR TP R RO AT LA B v A TP
B A5 B A TR]J2 OB ot 1 32 U A 5 SRR 6
FT LR B 48 2R ST 5 B MR s e st i — 2 A0 T iR T B AN
iR UE I 55 5 il i 5 T AL S 5 T RURIE T U5 R 0L
P HER B2 WA BERIR S . KT R G R
38 53 BT B AR TF R MU B0 B 2 98 L i = 0 55T £ O 42 4
FAR S i B OB R R 2T

F| i H 17 :2019-08-09
e,

B H:2019-00-24 A XZEEHKREE

T £ RO A DR T B b 2 2 S O, — R 36
7 WA RO R LA/ B DT P R R B R AT (ER TR
I8 ek A U] 2 2 g ) — B ) A o S X T e R R L R 2R
BRI R R R, A SO B O A O A0 5 T Ak B AT i B
B S A A2 T 2 i B B B BRI i R b, DU A
16 B 0 = TR EORE PR BCE A M E B . DA AR
B R B 22 L AR SCHERE AR AR 311 IR D B REAE A B0 B4l ik
PR S SAH A B B 0 B G A%
1 RBMHAEZE

BB ES R M =[mimy, - m 1 RS

myvnmazy

4 GFAEI4) (61805036) , IR HARFI# 3 4 M L3 H ( 61376029)

BFRE(1979—) A+, YFIW . CCF £ 51, EZHFSE 7 10 A R AFH R BUR #2 9 . E-mail : 59682819 @ qq. com GEfE /E#) s BUFH#L (1989 —) , fii 1,
TR EA ST A A PLAS T AN TR s B EE (1979 —) b L YT . = SRRSO 10 N o T



248 i BN R 2019 4
IC A R RS Sk SRR G A bR 7 B L IR BE S BN N, Hifl =| ;3\ Sy (xi—x) || ?
N—1 HURM AR BHEIE R Q= Lan qe = qu == qu 1, = j S:JSM (x;— )" (xi— ) an
—IX Mk =1,2, ] [=1,2,,N—1, e
! " .] " . X Hod, oy R e WA, MTHMAXAD .4
BT o 0623 AR S 28 B 0 2 1 77 1 2 G (12)
x; = (>, —x; Li T Xk
s B RIGE R 7w AR5 AT BN k. B4 %
ERIDENS w3 Lo o e 2 : e= X S,G,S. (13
Stepy (k) =|max—min|/S (D e
£ k R L 26 T 3R 20 Ak A Bl il i AR A =X (14) .
Hoft LS MBS KA T e )
\ : o min S, > S;GiSa
for 5 B BB O e N (1)
G =qia+sin(2rX g/h) X Stepy (k) 2) s.t 28, =1,5,=0

/E\:':F' yi=1.25 Ty sh i‘%ﬁ?*zﬁﬂj?rﬂ/l\ﬁag=lq2w",hc
& 105 AR 2z Ab Al AR 1 5 2 2D K SR O 24 i)
HtT

Stepy (k) =2X |max—min|/S 3
& &
inlzqf.k +Stepy (k) » [dk*qik]/‘dk*qik‘ 4
/E\:""' yi=1,2,+,N—T,., _17dk(dk€(O’Dk))j‘,7%#:”:7jm
AR A Sk MR 22 0] A I S
1 J .
T)kfijxka21|mfx mkm\ (5)

H o HEEEHKE, EEAFEYRE S ZMHETHHRMEE
WA

R Rk H RS W Sk GUR 54 JEAT B, I Y
12 Fy 2L KR SR R O

Stepw (k) = \mkax—mkin\/(ZXS) (6)

Gl =qi A Stepw (B) » |d,—qii | 7
Hrf,e=1,2, N—1,A€[— 1,11 REHLE. AT HI T
BB ACUEIS B A5 1L L g O I SR B L

2 BERAFZE

2.1 HEMEE

— AR A O A At % B R X BBk 28 ) R AT A L
PR . K T B B B A AT X LG FI T IR R B S
ol s B R — 250000 R S PR R A AR O R B A
PR T T B TR 5 A o B0 R S B T AR DL X R
i AR Al v 9T 0 A R R PR T U b 2B S 0 1 SR AR T
SR R A A AR O . B 0 B, HA R D AR
PR R ARk Rt

. expl — | .T,Z;, l 1. i .

0, i=j

TER ISR S T 0 B 2 v i A 1Y RS AT A Ry
X, IF HAE 4 255 I A RO BE SR B & e bl SR R B dR L
SEAR T P R

ezg\lx;— > Syx; | €))

Jea; € NCxp)

A
Hex, €NGEOFER o, AN DPERGHERT o MIA
4\5\\ 7Hﬁ‘:

> S;x;=1.5,20 (10)
Jjea; € NG
e=2Zlla— X Sz lI”
i 7 € N

Js

KR Sy Ja T LIS BIAERLE R B, I LAHAE 2 5 2,
AR TR,
2.2 HEPBEERBEINES

FEAR LR A kAR rp, EEOR AR (O W R . B H]
Z VT 6 B0 T LA R RS AR R TR R AR RS
rhC A5 B B 0 R R b 7E B R b O TR 2 T
F120C0) , MU 7E TR AR B 1 T AR 5 153 31 & sy B AR A
PR 7 B 28 AR rh T S A s B ok A B & R A

AR 28 SR BE S IR A4S B 2L BR R

DFERIER AL K A0 fU  ar R

D MRHE O A (9,15 K A Hc si B9 I 1k R 5L

3 AE ) AR 45 AR T Sk AT PR 4K L B 9 2k AR 4 ak e
SR B o7 B A B s A DT A LB GE K A HR O S
(AT

DRE K A F0 sk R AD M m S;

¥ S AR (DG ARSE R FUAR B S IL BB O LS

6 ANWTEE TH b i B, R RBIRBTR M.
2.3 BEGEREM

B LT 48 A (1 B S R e SR 2SSk 0 aE AT
e TG BUE 22 S0 K, 4 8 L (8 45 500 42 1 1
FEA TR T SR8 ST M 23 B35 ) S5O0 T2 4 O BOR L T
ARE R TR T R R p M st 225, H#b,
BB 2P 7 1 A PBM-index Ml DB-index U914, A
IC A A B RN T

PBM-index W ik EUE MR N . WHEAW N T K
AR IEH K AP OE S R AP OEN oy TR kg B

4\'!:&5@%@?@?»%&%%%%%7[#&/]Kx”o )R"Jﬁ
K &
Ex= 2 2#@ H Xj— Cr H (15
E=1j=1
K
Dx =max || ¢ I (16)
ij=1

Ho Ex BRTAEN S o, BESE L NP OEMIERE, DN
FrA K A~ 5 5 b 1) 3 2 A R R A e s i B
IR A MR 6) AT BBIEM TR

(L E .
PBM(K) = (e X - X D) an

H By FoRFIA T A o BB 1A SR EE 8 50 RIR
PRI T BB R Y 0 >1.

DB-index W J5 ¥ RS H R b - BEREA B0 I T K A
P I K A s A R AL S 0 5 R
ol B S PP IS AU



511 3

HIGHEE L 55 BE T 31 6 0 A O A SR 2R B 2 98 5 vk 249

2 lla—all+ 2 xa—cll
1 K z€¢; z€cy
DB(K):FX > max{

EoRFAE H Cr = Cr H

}

1s)
REMHS PBM EHAE L .S DB {ERT L.

3 XBIFE

R TR LA R T R K 5 R I K-
means 5 3% . Mean-shift 5 3% fl DBSCAN 5 3% iff 17 ¥4 6 *F
PO S a SR B Matlab 9F 47 S 605 B
3.1 RRZE{EEER PBM 70 DB 4

DrE R X 48 UCT i Tris #0448 . 6 B N =500 4
AT E ANRUEREVIRE K 58 3. RBF R EIE A=
0.5, T, =100, SEHHEFTARAFAH LR RS T AL 45 2R
wniE 1 R

-6
-15 -10 -5 0 5 10

1 K= 3 I B ReAs i 58 25 7T $ AL
Fig. 1 Clustering visualization results of data sample when K=3
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Table 1 PMB performance of different sample sizes when P=10
PBM K-means Mean-shift DBSCAN BERE

Max 0.07231 0.07296 0.07275 0.07368

N=2000 Mean 0.07043 0.07182 0.06912 0.07241
Min 0.06801 0.06833 0.06611 0.07012

Max 0.05171 0.05266 0.03933 0.05278

N=10000 Mean 0.04768 0.05185 0.03577 0.05103
Min 0.03701 0.04778 0.03309 0.05011

Max 0.02844 0.02853 0.02763 0.03172

N=50000 Mean 0.02817 0.02823 0.02623 0.02863
Min 0.01762 0.01793 0.01543 0.01810

Max 0.00944 0.00873 0.00763 0.01172

N=100000 Mean 0.00899 0.00823 0.00623 0.01012
Min 0.00762 0.00793 0.00543 0.00877
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Table 2 PBM performance of different numbers of data

attributes when N=150000

PBM K-means Mean-shift ~ DBSCAN REBRE
Max 0.02835 0.02846 0.02757 0.03183
P=4 Mean  0.02811 0.02817 0.02646 0.02869
Min 0.01769 0.01779 0.01542 0.01812
Max 0.02833 0.02847 0.02757 0.03182
P=10 Mean  0.02809 0.02818 0.02647 0.02868
Min 0.01768 0.01789 0.01541 0.01811
Max 0.02827 0.02842 0.02751 0.03159
P=15 Mean  0.02779 0.02805 0.02637 0.02856
Min 0.01724 0.01721 0.01504 0.01799
Max 0.01737 0.01902 0.01716 0.02559
P=20 Mean  0.01237 0.01305 0.01231 0.02056
Min 0.00834 0.00921 0. 00704 0.01684
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Table 3 DB performance of different sample sizes when P=10

DB K-means Mean-shift ~ DBSCAN AR X
Max 0.7137 0.7078 0.6521 0.6392
N=2000 Mean 0.6322 0.6412 0.6158 0.6101
Min 0.6041 0.5935 0.5764 0.5722
Max 0.7008 0.6735 0.6321 0.6019
N=10000 Mean 0.6317 0.6234 0.6042 0.5812
Min 0.6038 0.5895 0.5629 0.5561
Max 0.6078 0.5877 0.5646 0.5521
N=50000 Mean 0.5234 0.5032 0.4837 0.4237
Min 0.4706 0.4629 0.4293 0.3873
Max 0.6079 0.5871 0.5639 0.5518
N=100000 Mean 0.5232 0.5033 0.4836 0.4239
Min 0.4707 0.4631 0.4291 0.3872
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Table 4 DB Performance of Different Numbers of Data Attributes
DB K-means Mean-shift DBSCAN AR K
Max 0.6024 0.5857 0.5621 0.5517
P=5 Mean 0.5215 0.5006 0.4817 0.4214
Min 0.4671 0.4609 0.4276 0.3851
Max 0.6071 0.5875 0.5643 0.5529
P=10 Mean 0.5231 0.5029 0.4832 0.4235
Min 0.4711 0.4631 0.4291 0.3872
Max 0.7219 0.7017 0.6691 0.6221
P=15 Mean 0.6487 0.6331 0.6041 0.5887
Min 0.5932 0.5653 0.5316 0.5167
Max 1.0031 1.0007 0.9778 0.9303
P=15 Mean 0.9077 0.8911 0.8861 0.8182
Min 0.7992 0.7719 0.7623 0.7052
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Table 5 Running time of different clustering algorithms
(FLfT s s)

HARE K-means Mean-shift DBSCAN RAER K

100 5.322 8.213 9.321 7.239

200 8.121 12.315 13.665 12.413

500 12. 387 39.416 41.451 37.5841
50000 32.726 127.213 177.214 129.167

100000 181.714 623.537 933. 317 626.479
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