P@LeFBER FH24L FH9W 2008F 9 H

http://www.casb.org.cn

“461¢

##h Matlab 18 {0 e £ 50 26 55 2R £ Y32 5T
REEHRFHERRPRINH

ML X HiE 2 R E S
C T AR TR BN A A BE, 1M 510507, 2 [ B gl REE Be b 2 B, A5 M) 5717375
Sl RS R AR A B, )N 510275)

W OE. MR EAIES RH 2R TRESN A B EFHSH P, RE 6 F R e B B
FHELERAITARE, TR LR ZF, AR A Matlab 3+ F 3035, AR T 13 #4840 & 2 fe 3B
B R4 BRI FE B ,Manhattan JE B, ZLE X FE B Jaccard A4k, kA4 BRI R, E L A H AR
AH woMLERM ATR R ALZE BT EH AT R BHWEREHFESE AR, AP TR
EEERATARN AL LY A hab R Rd, Rt LR TRFTEERLR L,

KRR AR F 2L BB B R 40 ; Matlab; & 5 o 4CE B A

RESES.0212  XHEIRIZEG A

Matlab Implementation of Dozens of Similarity and Distance
Functions and Their Applications
Liu Guanghua', Liu Guodao?, Zhang Wenjun®
('Guangdong AIB Polytech College, Guangzhou 510507
“Chinese Academy of Tropical Agriculiural Sciences, Danzhou 571737; Sun Yai—sen University, Guangzhou 510275)
Abstract: Similarity functions and distance functions are widely used in cluster analysis, similarity analysis,
and difference analysis. These functions have various mathematical forms and will yield different results. In

this paper 13 similarity functions and distance functions were developed as Matlab functions. They can be

used in various Matlab—based studies. Some applications of these functions were listed.
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2.1 BRKJEH

function distance=euclideandis (x,y) % x and y: two
vectors to be tested.

if (max(size(x))~=max(size(y))) %labell

error('Array sizes do not match.');

end

if ((min(size(x))~=1)|(min(size(y))~=1))

error('Both x and y are vectors');

end %label2

distance=sqrt(sum((x-y)."2))/max(size(x));

2.2 Manhattan ¥& %
function distance=manhattandis(x,y) % x and y: two
vectors to be tested.
%1% Bt 5 labell-label2 2 [A] A [F]
distance=sum(abs(x-y))/max(size(x));
23 BT RIEH
function distance=chebyshovdis(x,y) % x and y: two
vectors to be tested.
%1% 55 labell-label2 [ 4 [F]
distance =max(abs(x-y));
2.4 Jaccard % #
function distance=jaccarddis (x,y) %x and y: two
vectors to be tested.
%1%B 55 labell-label2 2 1] 4 [F]
bb=0; cc=0; dd=0; nn1=0; rr1=0;
for kk=1:max(size(x))
if (x(kk)~=0) nn1=nn1+1; end
if (y(kk)~=0) rr1=rr1+1; end
if ((x(kk)==0) & (y(kk)~=0)) bb=bb+1; end
if ((x(kk)~=0) & (y(kk)==0)) cc=cc+1; end
if ((x(kk)~=0) & (y(kk)~=0)) dd=dd+1; end
end
distance=(cc+bb)/(nn1+rrl1-dd);
25 kAR
function similarity=angularcosinesim(x,y) %x and y:
two vectors to be tested.
%1%t 15 labell-label2 2 [H]4H [¥]
aa=sum(x.xy,2);
bb=sum(x."2,2);
cc=sum(y."2,2);
similarity=aa./sqrt(bb. xcc);
2.6 B7| £ &
function similarity=linkagesim(x,y)
%1% 15 labell-label2 2 [H]4H [¥]
pn=1;qn=1; %]label3
pp(D)=y(1); ww(l)=x(1);
for kk=1:max(size(x))
Ji=0;
for ii=1:pn if (y(kk)~=pp(ii)) jj=jj+1; end; end
if (jj==pn) pn=pn+1; pp(pn)=y(kk); end
15=0;
for ii=1:qn if (x(kk)~=ww(ii)) jj=jj+1; end; end
if (jj==qn) qn=qn+1; ww(qn)=x(kk); end

end
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for kk=1:pn

for jj=1:qn

temp(kk,jj)=0;

for 1i=1: max (size (x)) if ((y (ii))~=pp (kk)) & (x(ii)
~=ww(jj))) temp(kk,jj)=temp(kk.jj)+1; end; end

end

end

summ=0;

for kk=1:pn

pp(kk)=0;

for jj=1:qn pp(kk)=pp(kk)+temp(kk,jj); end

summ=summ-+pp(kk);

end

for kk=1:qn

wwi(kk)=0;

for jj=1:pn ww(kk)=ww(kk)+temp(jj,kk); end;
end

xsquare=0;

for kk=1:pn

for jj=1:qn xsquare=xsquare+temp (kk,jj)*temp(kk,
i/(pp(kk)*ww(jj)); end;

end

xsquare=summx(xsquare-1); %label4

similarity=sqrt(xsquare/(xsquare+summ));
27 EX AR

function similarity=colinkage1sim(X,y)

%1% 55 labell-label2 2 [f] 4[]

%1% 5 label3-labeld 2 []4H [F]

similarity=sqrt(xsquare/(summxmax(pn-1,qn-1)));
28 EXFHK2

function similarity=colinkage2sim(X,y)

%1%t 55 labell-label2 2 [A]AH[F]

%1% 15 label3-labeld Z [ 4H [F]

similarity=sqrt(xsquare/(summxmin(pn-1,qn-1)));
29 EXFH3

function similarity=colinkage3sim(X,y)

%1% 15 labell-label2 2 [H]4H [¥]

%1% 15 label3-labeld 2 [ 4H [¥]

similarity =sqrt(xsquare/(summxsqrt((pn-1) x(qn-1))));

2,10 EARX F 5

function similarity=pointcorresim(x,y)

%1% 55 labell-label2 2 A 4[]

aa=0; bb=0; cc=0; %label5

dd=0; %label6

for kk=1:max(size(x))

if (x(kk)==0) & (y(kk)==0)) aa=aa+1; end

if ((x(kk)==0) & (y(kk)~=0)) bb=bb+1; end

if (x(kk)~=0) & (y(kk)==0)) cc=cc+1; end

if ((x(kk)~=0) & (y(kk)~=0)) dd=dd+1; end %label7

end %label8

similarity= (aaxdd-bbxcc)/sqrt ((aa+bb)x(cct+dd)x
(aatcc)x(bb+dd));
2.11 WayARk &4

function similarity=quadraticcorresim(X,y)

%1%E 55 labell-label2 2 [ []

%1% Bt 5 label5-label8 2 [H] A [F]

similarity=sin ((aa+dd- (bb+cc))/ (aat+bb+cc+dd)x
3.1415926/2);
212 TRk ARZL

function similarity=angularcosinelsim(x,y)

%1% 15 labell-label2 2 [ 4H [F]

%1% B 244 label6 I label7, 42155 labelS-label8
ZAJAH [

similarity=sqrt(aaxaa/((aa+bb)x(aatcc)));
213 RARRARZ2

function similarity=angularcosine2sim(x,y)

%1% 55 labell-label2 2 i #H IF]

%1%E 5 label5-label8 2 [H]4H [F]

similarity=sqrt (aaxaaxddxdd/ ((aat+bb)x(aatcc)x
(bb+dd)x(cct+dd)));
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m=5;

for i=1:m

for j=i:m

distancematrix(i,j)=manhattandis(data(i,:),data(j,:));

distancematrix(j,i)=distancematrix(i,j);

end

end

distancematrix
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# 1 #EEMK R Z @A Manhattan 355
1 2 3 4 5
1 0 4.9976 5.34 3.8887 2. 5331
2 4.9976 0 9.6239 8. 1726 4. 3724
3 5.34 9.6239 0 1. 6956 5.3194
4 3.8887 8.1726 1.6956 0 4.1613
5 2. 5331 4.3724 5.3194 4.1613 0
K2 MEANTEHMAKENERENEST
10cm 20cm 30cm 40cm 50cm
6 H 62.3 61.3 48 31.3 19.7
8 H 25 35.5 39.5 41.3 43.8
10 H 31 74 104 115.8 105.3
12 H 17 38.3 51 55.5 57.3
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R3 ERAMZEEHREMENRKII AL

6 H 8 H 10 H 12 1
6 H 0.3492 0. 3206 0. 3206 0.3206
8 H 0. 3206 0.7071 0. 4237 0.7071
10 H 0. 3206 0. 4237 0.3676 0.4237
12 H 0. 3206 0.7071 0. 4237 0.7071

x4 SR ZEAEHREVMENSBXRY

6 H 8 H 10 H 124
6 1 -1 -0. 4082 -0. 6667
8 -1 1 0. 4082 0.6667
10 H -0. 4082 0. 4082 1 0.6124
12H -0.6667 0.6667 0.6124 1
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