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Abstract The reasonable effective configuration of epidemic prevention and management resources ( personnel and e-
quipment, etc. ) is one of the main concerns about animal epidemic prevention system. This paper proposed a method to
classify and divide foci based on a spatial clustering method and a principle of maximum included angles. Firstly, the K-
Means clustering analysis method was applied to the foci distribution and realized the classification of foci by intimate or
distant relationship. Secondly, based on the principle of maximum angle,determined the boundary line of each classifica-
tion, By above methods, realized the foci classification division according to the spatial relationship and got divided area,

so that epidemic management personnel could get decision support to effectively monitoring and analyzing epidemic spa-

tial distribution model, controlling and preventing the spread of the animal epidemic information.

Keywords Epidemics, Spatial clustering, Boundary points search, Classification zone

1 Bl

AR, i 4% OB RS A E RS BENR N 11 B
B BRR RBREEERS. SRR ENCRER
LSRN WU, fHEAEFBERBRBL BRESTHREF
AREHEDT, WHOHH, REEF R IELEEBRARRK
B, WA EEF AR RBRRERTHER. SiWERg
BEANE AR T e ARKBRIEZ 2GR EEN
B . B, 3T EhYRE TR R By T TR B R R B A
HDEEBARRENRRZ—.

HYEBHREEEZESHHE ANASH R AR
FBEEROE W, EBHEENRT LA BEESS. B
B, I E TR T BB I 25 1B S A 17 D A0 S A RSB
3. RN, IS A E RS R B
Breh BFSE T 1990—2006 4F S BUESRE T I 2 A A R Y5
M AR RERA T T 2004 R B M XFS RH

&S0 EF R A RPHE I H (2011TK024) B BY .

AT REE s RS MR BT SARS R fI5R
BE ST SARS s (e B %, AES XEEH R
ST I R Bl i R I R S DA R R 2R 4
FERR T PORRRE R AR SR B R TR A
FOBMAMZRERERBBIEE, F L THEBBRMETL
M &L (EOSDS)®!

MERASGEHTHEER, ENYEEHREEETRA
HEMWEE L, B R AR X8,
BTN R EBEFEES E LA FERAER, AR E
Hh DX SR IBUAS [R) 9 B 8 1 » SR RO 1 O B, B TR R0
B E DA ANMYARES, AR SRR R R 2
AR 5 LA BBt 7 5 T Bl A s B B 0 R

M SR E SR P A SR RS 2E
R4 X IR 1, F A B B R A (GISD M BB RIE I
HEAT R RRALHE R  IO7 PR 25 1) 38 28 43 H0 Jy  Xeh 8 A $190 25 ) 3 A
FROE 3025 (R R B R R AT 28, LA 25 18] _EXPBE R AR 53

B8 (1973—), B, B, FEHRFENEAESLERNH S RERAE AR RERE S ES BWBQ87 ), &, B t4e, ER
BFSE M B SO SRR 8 8 (1962), B, 38R, FEM R M N E R E MA 5EH D3R EREL S A BRREEL

RHENR%.
L] 50 L]



FHEABE D EA, BT R AR A R, # e A4 5 R R TR MH
R BERR KA.

2 AR K-Means AR EDHF %

SRR R R BRI PRE S H AT
BHESEEENAE Y, B EN A THRERNS .2,
W HESSF R AR TASEZHBO Y., AXUERY
K-Means S 385047 75 ¥y B 38 0 S0 H P BB BEE B it
B H 23 R AR 2 (R J08 O AR 23 TRI AR AR 8 A BGHE Y
RRIVTHY:  RLIF 2 B KA.

2,1 K-Means #%

K-Means R —FM¥ O RE SN, BABEKRNK
BHKSGRBE RN . BABEE AN MEEXSR
EBEFEL P RENWHRE P LT TFHRTHHE
xR, AR SR BT 5RO WAL BERD . 45T
TG IR S KB RE PO IREN BE REHIT
BEANRFRLMBRPLEBE S FTA XN RAHED;
AW EE X — R E BRI BE R BT RSO IED Y, &
MRERAFUTRHA A REFFRABEE, MAREZR
R 5.

K-Means B RBIT

(DARREHE G=(G,Gy, -, Gn I, N HEHEB
B, EBEHE K M RIENHRRESO B Zn), 2 (),
e Zi(m) e, Zx (m),i=1,2,, K, K FEREP.LEE. Z
(M BRARE m YENRFRBHE  MREPL.

OERRERE G P, & B/NEBFENK RS EEA
Pl E K AREHL,H

|G~z || s=minll G;—=z;(m) || 4 )
K,i=1,2,,K;i=1,2,--,N, ]l G; eCim., m HER
WHGC () Rt m WERBEIWE j MRE HREP.L
jﬂ Zj (m),

ONHE BN REP RS EEIFHRE DL, B,

z(mt+1D=1/N*x 3 G )]

G, €C;
ﬁ:Eij=1’2v""K;h=1’29""]\];'§Nj<N’Nj ﬁ%l e
KCMFEEHHESEL.H G EG,

WE 2, (m+ D%z (m),j=1,2,,K, & m=m+1,&
BLPEO ., ERREDPLARBEA, B 2 (m+ 1D =z
(m),

(OYE5R, BF & T 8AK,

LR 1, K-Means I3 22 — MR W7k AR AL B 2
B, HA LR AR ER P OERRGEIGTES, HAME N
— 8 E R IRE.

2,2 K-Means SERESHH %

K-Means 85047 I FR F45 [8) LR BT IR A BAE
R 23 1) SRk o & s ) A O B0 B MR AR AT R 2K A
Br, 3R R AERRE LR AL AP X AT R R S X B R 4
TRV, A% SOREBE LI 23 TR) A AR D R R S BB, R K-
Means I BLATRIE, Hik, WAL 2. 1 HHH
K ${E R IEH o, AT A0 T 80

(1R FE BB R S MRS HT, A4 2. 1 R (D
GGy sy Gy %J:Gi_—’(l'i’yi)o He, w%l /l\ﬁk'riﬂgi’é
BEHAR, 3 B i NEENG LI, 2 (m) = (czircy) RHE

K, Hp,cr IF i AMREPLWEE LR, cy: HEB 1
PREFLHIGE LR,

QOMF2.1HROB Y « |, ERABEHER, B
R Bk F MR EREWHERLT S5 R
EEER A IS T ER .

N Gi—= (m) || a= /(@i —cx; )P+ (3 —cy;)? (3

FR BEEMESHLIFEAARG HBAEL 2.1 H4H
Hi ¥ K-Means BBH &, (BRI 5ME SR RAELER,

A 3CH A Google Map ¥ & , #8823 [ A M G5 R 7l
AL B 1 R AR E L, B 2 2 K-Means 25 [A] 2%
STRER , XEREBY K=4, 550X AFBAGHENE
PR .

o
(el

BH2 RASHAREER

3 ETRAXANBRSEXEAFRRESE

3.1 EFRARANREGRARANBESZ

JOF 2 FiR , K-Means 75 M B B0 R R MR T AN
SRRE, T-2ERES TP RBREHR., XE. Bk
FERBEHRENTIEBBEANARS. BRBFARKT
—FET=AEAK LARNE B R EERED, 2%
FARE—FETAIEBHAAOREREE™, XHHE
B TR BB T HEB A B RENR.
A SCEE X R B R A S IE S, B —FE TR K
KA RSB R RAR R, HIRBNT

OBEZR—NME F B F={F®,i=0,1,-,p—1},
P BABGRA p MERLGF BR_BLEE B (v . B
BARPHERR M. F, RS F, BB s —4 &g
1 F(0), W & F(0)~Fo=max{F()—F,,i=0,1,,p—1},
M FO) Hizsar i —AN RS

(DF, 5§ FOHABRAE v =F,—F0), U5 w WK

e 5]



BREMAEE v, w=FG—F(0), B i=0,1,,p—
LR 6=max{cos™ (|| v % v || /Cvp % v))}, MIRBI T 43
EWEANBHR R Ha (D

QORBENE v BARANHE v, EE @D,

WOHEPIBERIANEBAF L FORER, HFS
B j AR FOLFQD,, FG—D, B FGYEF, F
BESNR A BAAGNMIEESNESHRARIR, B
& 3 fin, TRA R INE 4 FiR.

B4 REBFR

3.2 SAREHROBE
/3. 1 A UAE, B TRARARE, TUME—5
REESHHIRER. HTEANER—BELIZAE PO,
B —EX MR BIER) ., X¥aK/NNBERE L, —
Bk 3~5 A B, Hit, R IBeb A RR R g R p
HENREGIREER AIEFYBERN - SHRA
ERWTETL, DoKX BRBRER. BT
OFEBRASENR A BREORELD, BELDETER
RSB OEATR ., B 3. 1 PER— 403
AL FO={(z(D),y(D)),i=0,1,+,;—1},Hr j FR
FARAE T ANRRE. WL FORTUSN j RS8R
—24=AF. BNM=AFEEN SO, BHENELIEH:
O={(a, ,3.)
Hep.
{xr_—% * (@O 2D +2G+1) » S0/ T S

5=t 5 E GO +3 50 x50/ 8 s

S() % F(0) F() FG+1)3 SHBRKTEH.
OHEBRAMWI K. BEFKG - BHRANIREEL
MR ER SX R EE, ZA DI RS N ER R r GRIERE
HERXRERHE), HANSESHEIM. mBELEER
DA ERE &R AL F, () =(2,),5 D), Kh
i=0,1,-,i— 1, B AR
e 52

QOIHHE S R B 550 ST R AT E LR, B
BHERZE B .F,(D=(5,(),5,()). F,(DRERED
BIAMZ BT RIS kGO SN EXT R R RIR, T

Y r()EQ AT,

x, (D =z,(i)

{y,(i)=yo(i+1)+k(i+1)(xa(i)—xu(i—i-l))

Y rG+1)eOnt, FH,

Y E(DEO B EGHD EQ BT, B3,

2, (D =Dz, (D) —kG+ Dz, G+1)— 3, +
{ ¥ G120 /(R —kG+1))
Y5 (D =k, () — k(D x, (1) — 3, (i)
BT %R F, (D, BRI AR K IHF LR, Il 5 Bim.

Fo)

F2)

5 srRXEMAL

KEERINA 6 PR, BRERFH 4 M FRXR, X
BRAREA T RDRRER, SMARE A PR KR REK.

Bl 6 arRXEGHFHE

SFRIE 4T an -G BEA 0 O B 3 B A B IR Y A
BLAXAERXBRMAE, BE THETF K-Means S EHE
BRI iy R R X BRI A . R Rk
BESRA B TRE, BETEAEAFE, BES—
SPGB RN S HETRB SRR AR, AT EERE BT
B B A B R R WSS A S R A A RO R B B =
R ASH T SRR B RS ERR B K
W, R T HARTR.

Ve #E— BB 1], T LATERERR 001535 . 1L st 7]
UARATE X RIS T A BRE SR EK
B H ML R S S R

2 % XK

(1] +EzxHIESHTREPLCEREESEF4E,2012 F3—4
REMEASh BRI P EMYRE, 2012,29(5)

[2] Sk¥ew,BirE,kBE. RIS RBRK EE RE]). BEN
$%,2008(6)



[3] #iEshalT]. T Ez R, 2012(5)

(4] EW#.GKE,ERE,%. 1990— 2006 FRBUELFIFIZ
SRR BRE R, 2008,12(2)

(5] whig, 28, BEE. 2004 EREKZ RREAMFIL BRAM
Bl EE 2, 2008, 35(8)

(6] R4kF, T2k, T, %, 2003 FEJLE T SARS HEiF 2 A%
4y 00 ] Wi k23R, 2005, 31(1)

(7] MacIntosh V H. Enhancing Influenza Surveillance Using Elec-
tronic Surveillance System for the Early Notification of Commu-
nity-Based Epidemics[C]/ NTIS. 2004:1-17

[8] Xiang Ji,Chun S A, Geller J. Epidemic outbreak and spread de-
tection system based on twitter data[ C]//ICHIS, 2012.152-163

(9] MO, EFhL ETERSEMBENBBESAR] TEIN
F3,2006,26(11)

[10] EWE, KM BT EBLNBE L HERFTEWET] R
WA 2], 2006,31(7)

(117 4%, M B €% ZT SRR RNY R ERIEH R
RB K2, 2008,33(4)

[12] Figuera C,Lillo J] M, Mora-Jiménez I, et al. Multivariate spatial
clustering of traffic accidents for local profiling of risk factors
[C]// 14th International IEEE Conference on Intelligent Trans-
portation Systems(ITSC). 2011

[13] Cornélis B. Framing Spatial Decision-Making and Disaster Man-
agement in Time, Geo-information for Disaster Management
M. Springer, 2005, Part 3;281-293

[14] BEHE MEXRHEZLBEHRRYZEEES TS EHE
(D] &K . BERKKR#¥,2011

[15] Focs, Buet, L, 5. BT K AR BB ERL B
BRI, RBUR M 2009,34(6)

[16] %W, RE4E. —METITFIERBALFERER] HEN
I FI#reE, 2010,27(1)

(L% 28 7D

Stepd WFBHPIERS LVQER:.

Fil SR e R Bk XTI E AT v 4 M e B R E A
LVQERHMEE. XSS RAETRREE LS LVQ
RABEHTHH, S ENRE B AR ICALVQ B .
ICALVQ B4y B B A 3 fis,

Fig )
Start

& RS, R AR
Producing initial population and setting
parameters of algorithm

EABREME

Calculate affinity
| |EREREE TELE
Clone Mutation Selection

LVQ R % M ik th 41561

Initial reference vector of LVQ

H3 ICALVQE:ERERE

4 XRER

% T RAE ICALVQ B8 R0A 3ok , 430 1685 UCT iR &
Hi IRIS BEEHATIIR, RIS MBS A A 150 MBEEE, 5
% 3%, 493K 50 MR BARIEGS 4 MR, REKER
I8 BRI T R S VISR

B S TR R (TR MU ¢ O 04 5, LVQ B
B RBH 500, 4B SCRRLS T BO BTG BUAE (3 B
UL BRI R O 3R 9) 1 Bk B B 3 .0 B B AR 7 1
B, WRERENHINE | FIZ 2,

M3 1% 2B 0, YR SO TR RE PO, £5%
LVQ B2 5 i BE 1A o B2 TR, w v BTFRR
MRS TR A A BERSE, R Sk S0 EEE
K FULR LG E LVQ B& 2 T SR M RE b LA R
HAE. T ICALVQ B MAARHREH, RIFH IR T
LVQ 3 SRR IHE BRI B .

£1 WHERETERE OO PR E R RAERE L

WE LVQEZWEX O ICALVQ W EX P
=(5. 8. . 057 3. 752
=000 "1~C jGZSODS 8752 —(6.599 2. 985 5. 564 2. 037)
W=©000 0000 000 Y= (592626714.3511.406)
v3=(0000) v3=(5.006 3.415 1,472 0, 252)

v3={0.00.00.00.0)
vy =(5. 836 3. 057 3. 752

=999 | 20D v, =(6.599 2. 985 5. 564 2. 037)
w=O999 o 05 09,090y V2=(5 92626714351 1.406)
vu=(9999 v3=(5.006 3.415 1. 472 0. 252)

v3=(9.09,09.09,0)

F 2 WAREEIE RO PR B R A G R LB

Wi LVQ &t R % d b ICALVQ K R K F &
v, =(6. 846 3,076 5,745
2.076)
vy =(5. 896 2. 732 4. 431
1.447)
vy =(5, 004 3. 426 1. 461
0. 246>

v=(6352)
v, =(6341)
vy =(4310.1

v;=1(6. 599 2. 985 5. 564 2. 037)
v, =(5. 926 2, 671 4. 351 1. 406)
vy =(5. 006 3, 415 1. 472 0. 252)

B3RiE BICHSEX LVQ BE#T TRARSG T, #
FTRETEEEAA BRI EBREN R BRI E
AR LVQREEMRMARES, URRES LVQ BB
XFIPUE BRI B A . HET R TEERN LVQEHE
BUAE RSEERNSRLB F, LBREREZY,
ICALVQEEBES LVQ BEEAH MBS, ATA
BFLR T LVQ EEN T AESURN RS, B iR
R AT .

2 % X W

[1] Jiao L C,Wang L. A novel genetic algorithm based on Immunity
[J]. IEEE Transaction on Systems, Man, and Cybernetics-part
A Systems and Humans, 2000,30(5) :552-551

(2] A, Fhig i, X%, 4. iR, 3 518M]. 46
T PR3 H R AL, 2006 92-99

(3] Eac¥, Mo, . AR RRRLERER]] BLEF
PR . BARENR, 2007,34(6):911-018

(4] k&R, BhJREE, A4 SOM B, LVQ ¥ ¥: R KA ks ip
(70, HHEEHRE, 2002,29(7) : 97-100

[5] Pal N R, Bezdek J C, Tsao E C K. Generalized clustering net-
works and Kohonen’s Self-organizing scheme[]J]. IEEE Trans-
actions on Neural Networks, 1993,4(4) :549-557

a53.



