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clear all;

close all,clc;

imgRGB1 = imread('01-1.bmp'); %load image
imgRGB = imadjust(imgRGB1,[0.5 0.7],[1);
L = medfilt2(imgRGB,[20 20]);

BW2 = edge(L,'sobel");

BW2(;,1:20)=0;

BW2(:,280:300)=0;

BW2(1:20,:)=0;

BW2(380:400,:)=0;

thinl = bwmorph(BW2,'skel',inf);

ans] = BW2(:);%Binary text file

ans2 = ans1';%Transpost Binary text file for classify

[row,col] = size(BW2);

%% Calculation logest distance
=0;
for =1:row
for c=1:col
if BW2(r,c)==

x=x+1;



keep(x,1)=r;
keep(x,2)=c;
end
end

end

[m n] = size(keep);

firstkeep = keep(1:100,:);
[sizeft sizefc] = size(firstkeep);
lastkeep = keep(m-99:m,:);

[sizelr sizelc] = size(lastkeep);

di=0;
q=0;r=0;s=0;t=0;
for f=1:sizefr
for 1=1:sizelr
di=di+1;
sumkeep(di, 1 )=firstkeep(f,1);
sumkeep(di,2)=firstkeep(f,2);
sumkeep(di,3)=lastkeep(l,1);
sumkeep(di,4)=lastkeep(l,2);
sumkeep(di,5) = sqrt((firstkeep(f,1)-lastkeep(l, 1)) 2+(firstkeep(f,2)-lastkeep(1,2))"2);
I=1+1;
end
f=f+1;
end
[maxkeep,inde] = max(sumkeep(:,5));
maxpixel=[sumkeep(inde,1 ),sumkeep(inde,2),sumkeep(inde,3),sumkeep(inde,4)];
ax=maxpixel(1,1);

ay=maxpixel(1,2);
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bx=maxpixel(1,3);

by=maxpixel(1,4);

%% Find center
centerearx = (maxpixel(1,1)+maxpixel(1,3))/2;

centereary = (maxpixel(1,2)+maxpixel(1,4))/2;

linx=[maxpixel(1,1),maxpixel(1,3)};% Center x

liny=[maxpixel(1,2),maxpixel(1,4)];% Center y
%% find perpendicular

M=(ay-by)/(ax-bx);

C=ay-(M*ax);
Cper=centereary-((-1/M)*centerearx);
%% Find angle45

Mang = (1+M)/(1-M)
Cang45=centereary-(Mang*centerearx);

Cang45 1=centereary-((-1/Mang)*centerearx);

%% Find intersection
% Fide point under center 1 point
Y=0;
X=0;
for(pix=centerearx:bx)
Y=Y+1;

X=X+1;
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lineY (Y,1)=int16((M*pix)+C);
lineX(X,1)=int16(pix);
[sizex k]=size(lineX);
[sizey 1]=size(lineY);
end
x1=0;
for r1=3:sizex-3
if BW2(lineX(r1,1),lineY(r1,1))==1]|...
BW2(lineX(r1,1)+1,lineY(r1,1))==1]...
BW2(lineX(r1,1)-1,lineY(r1,1))==1||...
BW2(lineX(r1,1),lineY(r1,1)+1)==1]||...

BW2(lineX(r1,1),lineY(r1,1)-1)==1||...

BW2(lineX(r1,1)-1,lineY(r1,1)-1)==1||...
BW2(lineX(r1,1)+1,lineY(r1,1)-1)==1|....

BW2(lineX(r1,1)-1,lineY(r1,1)+1)==1||...

BW2(lineX(r1,1)+1,lineY(r1,1)+1)==

x1=x1+1;
keepp(x1,1)= lineX(r1,1);

keepp(x1,2)=lineY(r1,1);

end

end

% Find point upper center 1 point

Y 1=0;

X1=0;

for pix 1=centerearx:-1:ax
Y1=Y1+];

X1=X1+1;
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lineY 1(Y1,1)=int16((M*pix1)+C);
lineX1(X1,1)=int16(pix1);
[sizex1 k1]=size(lineX1);
[sizey1 11]=size(lineY1);
end
x2=0;
for r2=3:sizex1-3
if BW2(lineX1(r2,1),lineY 1(r2,1))==1||...
BW2(lineX1(r2,1)+1,lineY 1(12,1))==1]||...
BW2(lineX1(r2,1)-1,lineY1(r2,1))==1||...
BW2(lineX1(r2,1),lineY 1(r2,1)+1)==1||...
BW2(lineX1(r2,1),lineY 1(r2,1)-1)==1]|...
BW2(lineX1(r2,1)-1,lineY 1(r2,1)-1)==1]|...
BW2(lineX1(r2,1)+1,lineY 1(r2,1)-1)==1||...
BW2(lineX1(r2,1)-1,lineY1(r2,1)+1)==1||...

BW2(lineX1(r2,1)+1,lineY 1(r2,1)+1)==

x2=x2+1;
keepp1(x2,1)= lineX1(r2,1);

keepp1(x2,2)= lineY1(r2,1);

end

end

%Find point left of center

Yper=0;

Xper=0;

for pixper=intl 6(centereary):-1:int16(centereary)-100
Yper=Yper+l;

Xper=Xper+1;
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lineXper(Xper,1)=int16((pixper-Cper)/((-1)/M));
lineYper(Yper,1)=intl16(pixper);
[sizexper k2]=size(lineXper);
[sizeyper 12]=size(lineY per);
end
x2=0;
for r2=3:sizexper-15
if BW2(lineXper(r2,1),lineYper(r2,1))==1]|...
BW2(lineXper(r2,1)+1,lineYper(r2,1))==1||...
BW2(lineXper(r2,1)-1,lineYper(r2,1))==1]|...
BW2(lineXper(r2,1),lineYper(r2,1)+1)==1||...

BW2(lineXper(r2,1),lineYper(r2,1)-1)==1||...

BW2(lineXper(r2,1)-1,lineYper(r2,1)-1)==1]|...
BW2(lineXper(r2,1)+1,lineYper(r2,1)-1)==1||...
BW2(lineXper(r2,1)-1,lineYper(r2,1)+1)==1||...

BW2(lineXper(r2,1)+1,lineYper(r2,1)+1)==1

x2=x2+1;
keepper(x2,1)= lineXper(r2,1);
keepper(x2,2)= lineYper(r2,1);
end
end

[rkeepper ckeepper]=size(keepper);

%%Find point right of center

Yperl=0;

Xperl=0;

for pixperl=int16(centereary):int16(centereary)+50
Yperl=Yperl+1;

Xperl=Xperl+1;
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lineXper1(Xperl,1)=int16((pixper1-Cper)/((-1)/M));
lineYper1(Yperl,1)=int16(pixperl);
[sizexper]l k3]=size(lineXperl);
[sizeyper] 13]=size(lineYperl);
end
x3=0;
for r3=3:sizexperl-3
if BW2(lineXper1(r3,1),lineYperl(r3,1))==1]|...
BW2(lineXper1(r3,1)+1,lineYperl(r3,1))==1||...
BW2(lineXper1(r3,1)-1,lineYperl(r3,1))==1||...
BW2(lineXper1(r3,1),lineYper1(r3,1)+1)==1||...
BW2(lineXper1(r3,1),lineYperl(r3,1)-1)==1||...

BW2(lineXper1(r3,1)-1,lineYperl(r3,1)-1)==1j|...
BW2(lineXper1(r3,1)+1 lineYper1(r3,1)-1)==1]|...

BW2(lineXper1(r3,1)-1,lineYperl(r3,1)+1)==1]|...

BW2(lineXperl(r3,1)+1,lineYperl(r3,1)+1)==

x3=x3+1;

keepper1(x3,1)= lineXperl(r3,1);

keepperl(x3,2)= lineYperl(r3,1);
end

end

% %Find point angle 45 of center

Yang=0;
Xang=0;
%for pix=centerearx:ax
for pixang=centereary:-1:20

Yang=Yang+l;
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Xang=Xang+1;
lineXang(Xang,1)=int16((pixang-Cang45)/Mang);
lineYang(Yang,1)=int16(pixang);
[sizexang kang]=size(lineXang);
[sizeyang lang]=size(lineYang);
end
xang=0;
for rang=3: sizexang
if BW2(lineXang(rang,1),lineYang(rang,1))==1|...
BW2(lineXang(rang,1)+1,lineYang(rang,1))==1||...
BW2(lineXang(rang,1)-1,lineYang(rang,1))==1]|...
BW2(lineXang(rang,1),lineYang(rang,1)+1)==1||...

BW2(lineXang(rang, 1),lineYang(rang,1)-1)==1]|...

BW2(lineXang(rang,1)-1,lineYang(rang,1)-1)==1||...
BW2(lineXang(rang,1)+1,lineYang(rang,1)-1)==1|...

BW2(lineXang(rang,1)-1,lineYang(rang,1)+1)==1||...

BW2(lineXang(rang,1)+1,lineYang(rang,1)+1)==

xang=xang+1;
keepang(xang,1)= lineXang(rang,1);

keepang(xang,2)= lineYang(rang,1);

end

end

[rkeepang ckeepang]=size(keepang);

% % Find point angle 135 of center

Yang1=0;

Xang1=0;
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%for pix=centerearx:ax

for pixang1=centereary:-1:100
Yangl=Yangl+1;
Xangl=Xangl+1;
lineXang1(Xang1,1)=int16((pixang1-Cang451)/(-1/Mang));
lineYang1(Yangl,1)=int16(pixangl);
[sizexang] kangl]=size(lineXangl);
[sizeyang] langl]=size(lineYangl);
end
xang1=0;
for rang1=3:sizexangl1-30
if BW2(lineXangl(rangl,1),lineYangl(rangl,1))==1]|...
BW2(lineXangl(rangl,1)+1,lineYang1(rangl,1))==1]|...
BW2(lineXang1(rangl,1)-1,lineYang]1(rangl,1))==1||...
BW2(lineXang1(rangl,1),lineYang1(rangl,1)+1)==1]|...
BW2(lineXangl(rangl,1),lineYang1(rangl,1)-1)==1||...
BW2(lineXang1(rang1,1)-1,lineYangl(rangl,1)-1)==1]|...
BW2(lineXang1(rang1,1)+1,lineYangl(rangl,1)-1)==1|...
BW2(lineXangl(rangl,1)-1,lineYang1(rangl,1)+1)==1]|...

BW2(lineXang1(rang1,1)+1,lineYang1(rangl,1)+1)==

xangl=xangl+l;
keepang1(xangl,1)= lineXangl(rangl,1);

keepang1(xangl,2)= lineYangl(rangl,1);
end
end

[rkeepang] ckeepangl ]=size(keepangl);

%% Find ratio
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AB=maxkeep;

AB1=sqrt((ax-bx)"2+(ay-by)"2);

OA=sgrt((ax-centerearx)"2-+(ay-centereary)”2);
OB=sqrt((bx-centerearx)"2+(by-centereary)"2);

OC=sqrt((double(keepp1(1,1 ))-centerearx)*2+(double(keepp1(1,2))-centereary)"2);
OD=sqrt((double(keepp(1, 1))-centerearx)*2+(double(keepp(1,2))-centereary)"2);
OE=sgrt((double(keepper1(1,1))-centerearx)"2+(double(keepper] (1,2))-centereary)"2);
OF=sqrt((double(keepper(1,1 ))-centerearx)*2+(double(keepper(1,2))-centereary)"2);
0G=sqrt((double(keepper(rkeepper, 1 ))-centerearx)"2+(double(keepper(rkeepper,2))-
centereary)”2);

OH=sqrt((double(keepang(1,1 ))-centerearx)*2+(double(keepang(1,2))-centereary)”2);
Ol=sgrt((double(keepang(rkeepang, 1))-centerearx)"2+(double(keepan g(rkeepan g,2))-
centereary)”2);

0J=sqrt((double(keepang1 (1,1 ))-centerearx)*2+(double(keepang1(1,2))-centereary)”2);
OK=sgrt((double(keepang1(rkeepang1,1))-centerearx)*2+(double(keepang1 (rkeepang] ,2))-

centereary)”2);

ratioearl=[OA/AB,OB/AB,OC/AB,OD/AB,OE/AB,OF/AB,OG/AB,OH/AB,OI/AB,OJ/AB,OK/
AB];

%% Visualize the result.

figure(4),imshow(thin1),title('skel’);

hold on

plot(ay,ax,'rH');% plot point of upper

plot(by,bx,'tH");% plot point of under
plot(centereary,centerearx,'rH');% plot point of center
plot(liny,linx);% line
plot(keepp(1,2),keepp(1,1),rH");%plot intersect point under



plot(keepp1(1,2),keepp1(1,1),'rH");% plot intersect point upper

plot(keepper(rkeepper,2) keepper(rkeepper,1),'TH"); % plot intersect point center
plot(keepper(1,2),keepper(1,1),'TH');% plot intersect left point
plot(keepper1(1,2),keepper1(1,1),'TH');% plot intersect right point
plot(keepang(1,2),keepang(1,1),'TH');% plot intersect point angle 45 inner
plot(keepang(rkeepang,2),keepang(rkeepang,1),'TH');% plot intersect point angle 45 outer
plot(keepang1(1,2),keepang1(1,1),'TH');% plot intersect point angle 135 inner
plot(keepang1(rkeepang1,2),keepang1(rkeepangl,1),'tTH');% plot intersect point angle 135 outer
hold off
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Abstract

Ear-based recognition in biometric system is new in
literature. There were a few papers has reported the
progress up 1o date. This paper presents a method to deal
with feature extraction on ear as biometric for being
utilized in the recognition system. The proposed feature
extraction method calculates 12 critical points and 11
ratios being use as parameters in the recognition system.
A dataset consisting of 308 ear images with size 300x400
pixels archived at University of Science and Technology
Beijing (USTB) is carried out throughout for
experimentation purpose by using two comparative
recognition models, namely, support vector machine
(SVYM) and artificial neural network (ANN). The
experimental results show that SVM and ANN using the
proposed feature extraction method provide ihe
percentage of recognition accuracy rate at 85.74 and
81.58, respectively. This shows the possible and
significant applications of biometric sysiem using ear-
based features, and encourages research to focus on ear

for the recognition system.

Keyword: Feature extraction, Recognition, Support
Vector Machine, Artificial Neural Network

JCSSE2010 - The 7th Intemational Conference on Computer Science and Software Engineering - Vol. 2 [119]

63



1. un
m3dsmanadanasuudnume irwesynna 14iin1s
o < 4 & 6] 4 1da
vannmududuiuunn luydudetmininmaszay
P ay a 1 va 4 a yay
wad wIaunz ivednini1d8masszimduie giaes
. - 'e v - 7 . VY a
msszyaaynna lisidudesdudniugunsshind 132
4 a ' . - ¥ _Au.e
maniu loyddumisdidgannuy il freili
wlavundasseeinluwinmassonldeugliduieding
Y 4 4.4 a PR
uAARDBNMIAMI 1200ve g RgAY unzivuimdnn
Tumi M insdsanaraiinnasaing (5]
)
mm'nuﬁ‘lﬁ'\hlﬂuanumdumuqmﬁtyummwdw
Tuumm'ﬁmﬂnﬂnm.mnmwaummuuamm-
mutu nimfumgandiuszniegadmiu miovi dhg
nIEUIUMIIN ynnufiudeenidu 4 daw Taodau
v .
aoldsznanduaouisnisaniiumsisudludaud 2
dui 3 nondwamsnaasanazdiugaiionainia

apranazuuamniueung

o
2. YupouITmsaniunsId
unmmﬁydnnauﬁ'w 4 fuﬂauwﬁn'lumsﬁuﬁums
3iu fip nzurumIneunITdszuiann Funeun1IHIvEY
smmwluy nssumamdnmisdiigyesnmainiuy

. v
URENITLIUMITE MINA 1 uraetuRpUMIEITUM 3T

Ear image preprocessing

Adjust image

Median Filter

!

Edge Detection

(Sobel Edge Detection)

| Feature Extraction |

¥

Recognition
(SVM and Neural Network)

. v
M 1. iunaunnﬁuuumﬁ"u

2.1. Wumouno umsilszanana

amawluyildlunrmansaiuninsduivndg
(Gray Scale) lﬁin‘lﬁmxywnumwﬁﬂuﬁnimwmnﬁqﬂ
FoaiuszAuma (Adjust image) Tunanz ganmliinam
sawnndedu mnd 2 Jumsnfoudioumnlivazdy

Mmianan

n. ) .

4 . 0o ia
M 2. msSoufsumafussaundnmeinluy

. Amaunty v, nwndnndiussAumdudn

4 Wy o ada o v Y . s 4

din IRsraudiniinnuganuudd sxAviwdTunIu
AlLiladuvovuealuy Noise) fdnwmziuyaidn q
n3znwoyid W Tau1ddansesnuwisgiudemithim
VBUMMNNINANNTT

Y(n)= med(X, 4, X, k- sXnsFpai) 1)
y

AINTDMVLNBUFIUOIFIHANMIIAIT [6)

1) MImiseIu (Median) 1ina1nmaidusdoyn
v v . Ve a -
dnvnintioslinn suisugudumdanuiiognaieds

NINA 3

620320419310
Order by value —
023 3 3@6 10 19 20

The middle

M 3. MImALTsUFIHNNToyaA20vY 6 2 0 3 20 4
19 3 10

JCSSE2010 - The 7th International Conference on Computer Science and Software Engineering - Vol. 2 [120]

64



2)  WMN (Pixel) uAnz 9 Mnezinivesd laud
’ 4
faaua 0 fv 225 (luszAudvi - @) $v 0 - A4, 100 -

A, 255 - FU1 AINNN 4 UAAF TUUADE RNINUBINMN

117 | 93 1 92
117 | 93 | 92
86 93192

mwi 4. piaeuemiduazgamniumn

fnsouuisugzdiumainsandfipnimmil q
PNANPIINVBIA BB nINTIufivs Taveziden
e
Anisguvesdeenyilumuesgammiu q Funaunse
a a Y V. ¥ > a
wosandvnganinaiutislavlduuna o x adinini s

UAAIMINAINTODVITUFIUUDY 3 X 3

6 210
3 1201 4
193" 3] 10

* * *
* 4 *
* * *

MR 5. N1IMAINIBIULITUT UL 3 X 3

'
Tupnamuiigpmwdiafivs ldimua Wiivum 20 x 20

ANIN HOMINADDIUTAIINING 6

MM 6. MINAINIBVLITUFIUYUIA 20 X 20
n. Ausiy v ndsnniAnIeauLIsUg U
v - > . &
. e ummAuRy 3. Jvoummwndnniiangos

HUN UM

2.2. Funoumsirvous mewluy

wdanndisadssunaulummndiluyuda 1dinns
NANBIMIVBUNINAIBITNI1IAIN q b Txiun (Sobel
method) uAUil (Canny method) W3R (Prewitt method)
1315 (Roberts method) uaza1uFvuvounmdiFvu

(Laplacian of Gaussian method) WAPIAINING 7

i 7. veunmauluydwismame q n. Tawa
(Sobel method) ¥. AUl (Canny method) f. Wi (Prewitt
method) 9. 151097 (Roberts method) 9. anuduuvaaunid

13uu (Laplacian of Gaussian method)

nInaaosldidenie1ds Tawa iessiniduven
Fidosmaminzdmiminnmdumisdigyuonind o
Tuyunz swnwesdssunauiivios Tasmsnwouningau
e lwaiduiimveunmuun hidludadu aunse

wasuwlasnnnubidedissWawmsdiulysveu (7]

JCSSE2010 - The 7th Intemational Conference on Computer Science and Software Engineering - Vol. 2 [121]

65



ivdnnisneldmumanvuia 3 X 3 Asunuinan
Taomumanuana: IFmnmmuananluuuiueu (Gx) uax

v ;
MANUUANA1 LIRS (Gy) HETAIRInINA 8

-1 0|+l +1 |42 |+

217 | +2 0 0 0

al 0 | +1 = <7} =l
n. b !

MNN 8. MUNAAYLA 3 X 3UBAIE WA . INEA
dmnnuuananunuueu v, mumaaldninu

>
uanaluuuags

aImfuldmniin  convolution ¥IN13MT gradient

Faunmouuazinfauld gradient vinmin
|G E yGx* + Gy? )

23. msAnanndumiadinuodluy
naann Ididuvovvesluyudsr  dumsdidyves
mnawluymdvannow unanuihinmie3iniam
dmnisdryuesluy lavldiduveusevuenuaz uvey

muhluygiiugada Fwismaensinmanisai
L fuamnszssiaigasrhaduseniuy

souuonMULUAUAIUA1 3¢ 1839 A uaz B Tavldigns fe

Max(J(x, = %) + (3, - »,)") ©)

1,730

dammi 9 ldnumnduae fie

y=mx+c (4)
Tau#t m fennuduvsaduassinldvinaunms
me O2TN) ®)
(%3 -xy)

2. fuImMmRguinaNIznINg A uaz B 18y 0

Tnuldgas fio

%= tm) ®
y=an) ™

@unse AB 3Anga C uae D Sadluduvounivluluy
’ ,

3. dnsmnidudmindudunss AB Tasaaiudign

o 9'¥idunse GE Hiuga F uazyn 0 ey G 1ilu

wiaduveusevueniuy Tavanaduldenoums

(-1)
m
4. swamidudaduae AB Tauriug 45 03 da

ml = (8)

fiu gm0 318 dunsa 10 Auga H Tavnwduldnn
auns

1+m

3= )

Q- m)

5. Aunumdudadunis AB Hun 135 b Aa

()

: s
fiunga 0 9 1idunsa KO Miuga J 9z Idyadarismam 11
9 uaas danmi 9 Taunnuduldnnaunis

4= — 10
= m3 10

6. FUIMMBATIAILIENIIAINN VBN UATIR
Wainyarame q il

OA/AB 1D 8ATITIUIENINANNUIIVDUAUATY OA
fUIFuATI AB, OB/AB 1D 5ATIAIUTENINAIINVIIV O
Hunse OB fudunse AB, OC/AB 1B BATIHIUTENIN
2101790 udUATI OC AduAIy AB, OD/AB fib
SR IENINANWUIVDAFUATI OD AFUATI AB,
OE/AB 1D 831024 T¥ NN WIIVDITUATI O AU
un13 AB, OF/AB i 5AT18IUIENINNINYIIVON
Wunse OF Audunss AB, OG/AB fip 8AIAMIENIN
721001790 udUATY OG  AUIFUATYI AB, OH/AB fio
SA31UIENINNUUIIVONFUATI OH AT AB,
OVAB 1B 623102132 M3 19001V BAUTUATI O H
[WUAII AB, OJ/AB fiD BATIAIUITNINAINGIIGY
Hunse 0 fudunsa AB, OK/AB fip BATIAIUTENIN

ANUUUBUAUAT OK AUIFUATI AB

= T
i 9. m3ldumesdumisdinvosluy

JCSSE2010 - The 7th Intemational Conference on Computer Science and Software Engineering - Vol. 2 [122]

66



24 umoumsit
mananes IdTvuifionisnisis Taoldanneia
A g A g o

nmapiunadu uaz Tnsssdnamidion 13 l4dnneia
nmnefunsiu Jeyanundnilugudnvuzdidyves
ez gnuis Tavldidu (Linear) lunsdinlimanio

. 3 ¥ vV - 7 s -
uisnguuesioya’ls dnwesanninosunaiuszerdunis
watoyne1nIgivids (tnput space) Widhu3giinaius

v v . .

(Feature space) NNAGTU A3nINA 10 Feezrimmisudag
Joyan 15umaGouiuuy bigadul) duving Feaure
space HIUINBTIUONNAFU (Kemel function) JUuuunis

Voo ¥ - i3 4 0 2 4
wisngadeyaldnnlouiioununilineiiuafiinde
weapul¥szuuiir dunisdmundeyasznitngy
Ay . T 4 a2 v
nassnmsnivuivuiungudeyaimiensnun (8] Tavls

Tusunsu Matlab 7.7.0 (R2008b) lumsnasmeu

Hyper Plane

v
A

Input Space Feature Space
2w 10. nuasdeyoainy3giiund (Input Space)

.y
lﬂuﬁnﬁfj!‘ﬂu (Feature Space)

Tnssvdszmmidivnlddoyngnidvitududnnein
vnaefunadu 1dninFouiuvvunidoundy
(Backpropagation Learning Algorithm) TouldTsunsu
Alyuda Neurolntelligence Tuniimasou n1sviteuludu

.4
vpansdouludramis Wumsdeusunaiisusunn
3 ' ‘ [ Eoad v v .
fumanena luuanzdu sunsziadFuedna i
waansuoivau vinnudanaia Tavfiiuamnanie

p
apannanstunithmne imindunisieuludiuues
34 - . U - b4 - - 3
miunsdoundu TanhamnuAawaiadoundulilsum
v v \
wminluuaazdu dsnwi 11 iussddsznoumaineiu

WDIWWIUUVBUNITOUNS Y

Feed - forward

" SOyl
NSNS
- e

m
O O
N ;‘

Egor
Back - propagation

MR 11, 03N)3ENOUMITHININYDINIBAIUHDDUNT

» v
upunny

3. HaNITNAN0Y
ol » . .
grudoyaniu 14lun1manessIn Univesity of
Science and Technology Beijing (USTB) [1] Usznoudiu
mnluyd13v21971u9u 308 nIN YUIANIN 300 X 400
wnn danwd 12 TumsdadszAnsainniaviinu
v ' . S ouy
Yrznoududumuane q $1u9u 12 v vimiuld
AMUIUMIBATIAIUIEN AN N NVBAFUATIN 1910
v ;
Aununiuldnineiiiuiu 11 A1 Aiv OA/AB, OB/AB,
OC/AB, OD/AB, OE,AB, OF/AB, OG/AB, OH/AB, OI/AB,
OJ/AB unz OK/AB
msnaass)Ivuiouiuszniegnneianniany
g e B e P ’
wissulgneduarsnsunuudiiiod Ind Tudivauazany
"
man uaz Tnsenwdszanidion TavldFusou (Hidden
o
Layer) $1u2u 1 %u 6 Tvua 7 Tvua uaz 8 Tnua uanale
MMINA 1 AU TN 2 ULARIAIBLIIRANITM BATIAIY

3TN ENFUAT Idnndumisueannanly

K

Py o a Ve
M3 1. lhzﬂvlﬁn"“ﬂ'ﬁz‘lwﬂiﬂ]’“ﬂnoi

SVM Neural Network
Kernel fonaz dnulnua | Jeoaz
. Ve ) Vo
Functions MIgn Tutugdeon | nisjd
Linear 81.16 6 81.6
Polynomial 87.32 7 81.57
Quadratic 88.73 8 81.58
ARy 85.74 81.58

JCSSE2010 - The 7th International Conference on Computer Science and Software Engineering - Vol. 2 [123]

67



3199 2. AIBUITHANMIMIBATIAIUIZH IR AT

vosnmowluy

oy | Tugia | lugiz oyt s | luyi 4

OA/AB 05 0.5 05 0.5

OB/AB 0.5 0.5 05 0.5

OC/AB 0.184365 0.093046 | 0.177137 | 0.196554

OD/AB 0.176063 0.107671 0.16235 0.208271

OE/AB 0.104636 0.060314 | 0.089968 | 0.036243

OF/AB | 0.181083 0.094132 | 0.161432 | 0.113835

OG/AB 0.310618 0.279023 | 0.332709 0.26391

OH/AB 0.190291 0.129971 | 0.165773 | 0.127598

OVAB 0.384134 0.385026 0.38884 0.36727

0J/AB 0.139784 0.097253 | 0.120467 | 0.158654

mmi 12, nwawluynngudeya USTB [3)

4. aplwamzimnmaluennn
uwmmﬁ'\hmunuu‘)ﬁﬂﬁmif‘{ummun\iqﬁﬁm’vm
nmewluy 2 53 Tauldypdaszninduseumouenua:
moluluygdludmisiididy 12 dumia Imium
Sandausswhenueveaduns el Wyindumiau

14 11 M dszdngmmeinmanaasalianagndosluns

Frwanminnu 77 oy dudh lWgnszviumaiin Tao1%
fMuvudnneiannmesunsiu uaz Tzl mnifion
tizdnsnmlunisiiifouns 85.74 uox 81.58 muddy
uuanslusuina §3suinuanaisfisznanns
man e WEssAnEnmnndeiy imfnieaA g
nnmaszyiumishagan¥oudvadunsssydynnn

wiemsilugluududet

5. 11381909

[1] Ear Recoginition Laboratory Homepage at University of
Science & Technology Beijing (USTB). [online].
Avairable : http://Awww.ustb.edu.cn/resb/en/index.htm.

[2] Hurley, D.J. et al. “A new force field transform for ear and

face recognition” Image Processing, 2000. Proceedi

2000 International Conference on Volume 1, 10-13 Sept.
2000, pp.25-28.

[3] Li et al. “Shape and Structural Feature Based Ear
Recognition” Sinobiometrics 2004, LNCS 3338, pp. 663 —
670.

[4] Li Yuan and Zhi-chun Mu, “Ear Recognition based on 2D
Images” Biometrics: Theory, Applications, and Systems,
2007. BTAS 2007. First IEEE International Conferenceon
27-29 Sept. 2007, pp.1 - 5.

[5] Lu Lu et al. “Ear Recognition Based on Statistical Shape
Model” Innovative Computing, Information and Control,
2006. ICICIC '06. First lr.nemaﬁonal Conference on
Volume 3, Aug. 30 2006-Sept. 1 2006, pp. 353 - 356.

[6) Median Filter. [online). Avairable : http://www.cs.tan.ac.il/
~turkelnotes/meanmed.pdf

[7)Sobel edge.[online].Avairable: http://www.roborealm.com/
help/Sobel.php

[8] Zhi-Feng Hao. Bo Liu and Xiao-Wei Yang, “A
Comparision of multiclass support vector machine
algorithms”. In Proceedings of the fifth Intemational
Conference on Machine Leaming Cybemetics, Dalian,
August 13 - 16, 2006, pp. 4221 - 4226.

JCSSE2010 - The 7th International Conference on Computer Science and Software Engineering - Vol. 2 [124]

68



v a @ °

wiwgsans quilanaed iaulodudl 14 qaiaw wnsdns 1y 2527 @ Sunenuall

9 9 9

Do

o =<

9nIAAIsIN duamsAnszaufSyanas Innmdastudia a1vineimsaeunines
YMINOANFAYANaUAT ellnsAnyl 2549 uazluilnisdnut 2550 1hAnwAeluy

nangasSyaInnmaasuniuga @191331IN0IMIABURAADT VMINSuVOUIAY

ansnaane 1an
oy 228 My 3 A.uWA 0.MANA1 v.anauns sialusudld 47250
Tnsfwn 08 9937 6088

E-mail uy_surasit@hotmail.com, piew108@hotmail.com



e
‘.’-ﬁgﬁ*:ﬁ

5






