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ABSTRACT

At present, there is a developing of computer to use with cars in order to increase
cars’ capability. For example, using computer to classify the traffic signs. This thesis presented a
comparison of accuracy and speed between neural networks and support vector machine in
classifying different warning traffic signs in Thailand. Frequently seen signs of 30 types for a
total of 960 images were used for this study. The best image for training is average intensity. The
best neural network architecture for input node : hidden node : output node is 625: 1,250 :1. In
addition, the best input image is 50x50 pixel. The result of this study indicated that both support
vector machine and neural networks had high accuracy at 99% to 100%. However, the average

time of support vector machine (0.007 second) was faster than neural networks (0.356 second).
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LUIAAMENYBY Support Vector Machine (SVM) 113114 Lﬂumimuuﬂi’l’auﬂa
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dmsulyrisuduiavoyasimsonuady 2 ngulagszuuaaguleag

Y
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AuMIN (2.9) Tagn w Av ANIMNN uaz » Aealuda

(wlx)+6=0 (2.9)
dmsumamianguldith 2 aguluszunumsdaduleaansasiuialdnn
UM (2.10) D2 (2.11)
(w%)+b>oyyi:+1 (2.10)

(wa)+b<0ifyl.:-l (2.11)

9 = = Y 2
mﬂﬁumﬂuma (2.9) 99 (2.11) FUMTVIUVUTUATIATNUUILDUAILLAL

UAUUBWNONITZYEN (d) W30 maximum margin NAEUVOY @ 99 x 1SS hyperplane

° Yy A PR o A g Y A A Yo
ﬂ”l‘l/iuﬂhlﬁ w D INBIUINUN x AD UVBYAL bav ﬂiﬂ\i‘mlﬁﬂﬂllﬂﬂﬁﬁllﬂﬁ(l12)
i

wxl. +b‘

ol

(2.12)

a o ' < 4 R
HUIAAYDINITIANGUAIE SVM v21Tun15e319 Hyperplane touennguilu
2 ngu 1Ae#915®1 Maximum Margin tvangauigalumsdangu n131% Maximum Margin

mu‘ﬂqyf]sum Vapnik Chervonenkis [8]

2.1.3 confusion matrix

. . I a v F) A v J 9
confusion matrix Lﬂuﬂﬁﬂizmuwaawmawam 2 NQu ADNAANTUDITVD YA

msiuenudoyasse uaadeg1easlumsed 2.1
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11118 (Predicted) Uias YONTU
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A5 (Actua
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a b
(Negative)
gouTY
c d
(Positive)

[

a ) 491
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1 A 1 . A a [~ 19 I (]
A1 a ADA1 True Negative (TN) AoNNTUTU M9 Llagﬂ']ellauvalﬂu N9

1 = 1 . A a g < "9 I a
A1 b ABA False Negative (FN) ADANATULU (MY uazmﬂrﬂyjmﬂu 33

1 A 1 L. A a  d a v 9 < ]
A1 ¢ ABA False Positive (FP) ABANIT U U 959 uazﬂwaﬁg’mﬂu N

1 A 1 .. A a g a 1T 9 I a
f1d A9A1 True Positive (TP) AoANNITUTU 959 LLﬁ%ﬂ”l“]Jf’Ji;l}ﬁl‘]_]u AIN

vy . ) 23 ° ) o
1uﬂ151$31uﬂ151ﬂ confusion matrix ﬁuauuam‘ﬂumsmuuﬂ"uau“aiﬂ&ﬂ”ﬁuum

) Ay v = o o Ay Yo ' Vo
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(2.13)
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3.1 mautdasmwaain RGB lihilu HSV
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' A g 9 Y A o = Y = @ ]
13 mummwmamﬂumagammaﬂym:mmu 16.7 1UT LUAANNTNAIDYN

dannsznou 3.1 dedramnlslumsnaasuaadldaamanuan n

A N1l5zneu 3.1 9198197 NT RGB

9
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Juasuihilumsutainin vina 2048 x 1536 fina AAsgIU RGB T
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Auasgiu HSV  adlumnilsznen 3.2 memdwruivesdlamasuniuvouves
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1N5091 11995195 aduTdsunsuTaelsTidsunsy Matlab — Tunisuasainueaaaldas

nnilsznen 3.3

ATNAULU RGE ATNAURLTY HSY

RGE Convert to HSV

4 <
amilszneu 3.2 uaasnszuaumsilasunmanasgie RGB lihiluuasgiu HSV

[ Editor - Di\guitdacir2hsv.m pa—

File Edit Text Go Cell Tools Debug Desktop Window Help

EBE|*%C_§‘)°|Q ;;z?'|Hﬁ‘f({,|m’a@@%@@@|5ﬁck: Baze

el el
LCT N B e i |

BB -0 |+ | =11 [x|s®e|@

1 function [ sl ] = rZhsv( 1lnput args )

2 FUNTITLED Summary of this function goes here
3 % Detailed explanation goes here

4

5 cd 'd:ih\guoi';

[ pl = handles.pl;

7 iml = double(pl);

g axes (handles.axesl) ;

9 sl=rgb2hsv(iml) ;

imshow (31) ;
end

3.2

mndsenou 3.3 dauisunsuuaasmsudasnmdan RGB lilu HSV

MIAUHIAMHHIATOIHINEDTIDIUATMIHNUMVOYANUKAS

Y H
nszuIUMIHuEaIdImniszne 3.4 Tashnminedlugiluun HSV wag

9 ]
AUUUMT 2 TUADUIDE ﬁf] A) ﬁf]ﬂ'lﬁ‘l/i'lﬂiﬂﬂﬁ]@ﬂlﬂ%fliﬁh']ﬂi]ﬁ'Ii]iIﬂﬂﬂﬁ@ﬂlﬁﬂﬂm'lmW'IS

A A Ad o " Ay o 1 o A
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k4 1 i1
AMAoYaNUHAIaATIUIUYATNOGUONIASOINNIYBDNIINNTBUVDIUATDIHNIEIT 195 TagTy

aruldsunsunaaananinilszney 3.6

(D)

] k4
ﬂ"IWSFSI}uﬂ‘]JU HSV A)ﬂ'l'iﬂ"llﬂ%’f)x‘]ﬁh”lﬂ%ﬁ'lﬁ]i B)ﬂmmum%’eyaﬁuwm

i1 4
nilseneu 3.4 ﬁ'umm%wmﬂm1%3mmammumﬁ'@yaﬁuwm

[ Editor - D\guildoc\finds.m
File Edit Text Go Cell Tools Debug Desktop Window Help

NEH| B0 |83 - e |kl -E% B3 EB BB | std| Base

BE| - 10 [+ 211 x| e @

1 function [ skinl ] = finds{( =1 )

2 FUNTITLEDZ Summary of this function goes here
3 z Detailed explanation goes here

4 — t==21(:,:,1);2=81(:,:,2);t3=s81(:,:,3);

5= I1 = t+t2:;

& — Il {find(I1==0) )=Inf:

7 - skinl = ((t>»=0.1) & (t<=0.25)) &((t2>0.4)&(t2<0.8) &(c3>0.5)):
8 — figure;

L= imshow (skinl) ;

10

11

=
P

- end

1 4 9
ﬂ’]Wﬂigﬂ'ﬂU 3.5 E‘T’Juiﬂiuﬂim A)WW%L?}%NWNW%‘N%?IﬂﬂﬂimmWWﬂ’Jmmmmi



7 Editor - Di\guide_noism® - -

allt | e

WD W N

BN RN RN NN NN N M e e e e e b i g
L T N N e B L = e R N P N T N S =

File Edit Tet Go Cell Tools Debug Desktop Window Help
NEed @9 ™ @ D - Nes B {j i] B0 E B stack| Base
‘BB

-10 |+ +11 |[x £ 0

function [ ir] = de nois( skinl )|
i

ITLEDS Summary of this function goes here

% Detailed explanation goes here

fx

ski*medfilt2 (skinl, (8 8)):skki=imfill (skl, ‘holes’) ;skkki=imclearborder (skkl, 4):

seD=acrel ('diamond’, ) ;Bifinal=imarode (skkkl, seD) ; figure;imshow (BWfinal);

akkk2 = imerode(BWfinal,seD);imwrite(akl, 'img.ipg’', '1pg')shandles. skkk2=akkk2:

pl=handles.pl ;skkk2=handles.skkk2;boundariesl = bwboundaries(skikk2, 'holes');
save boun boundariesl
boundli=length (boundariesl)
for bbb=1:boundl
bbbb~boundariesl{bbb)’
bbbbb (bbb) =length (bbbb) ;
end
bé=sort (bbbbb, ‘descend’)

for ki=1:length(boundariesi)
bl = boundariesl{kl};q=1;la=length(bl):

if (la>=bé)
maxl=max (bl (:,2)) maxZ=max(bl(:,1)):minl=min(bl(:,2)):
min2=min (bl (:,1)) :m2=max2-min2; mi=maxl-minl; minzleminl:minz2=min2:

iAf g>=1
minzzleminzl-15;minzz2=minz2-15;m22zl=(mz1-2* (minz2l-minzl));
mzz2™ (mz2~-2* (minzz2~-minz2));izr= imcrop(pl, (minzzl minzz2 mzzi mzz2)):
irb=imcrop (skkk2, [minzzl minz22 m22z] mz22});

end
end
end

Y
A 9 [

1 v 9
ﬂTW‘]Jigﬂ'ﬂ‘U 3.6 ﬁ')ujﬂillﬂill B) MIUNUMVDYANUATUA

25

A Yo VoA ] o 19 o o v Ay ¥ g
ma"l@mtmummmnﬂuﬁutwuamﬂi}‘ﬁfﬂi ﬁ1ﬂ1ﬂ15llﬂaﬂﬁ1llﬂuﬁﬂqﬂlﬂu

MW A eazalnlumsrmidurianaula Tasn1sveed 1M UININ oV IIA 1N U

= . 9 X o A : v
mwmﬁu% inﬂuu‘w1mi!,!,tlﬂﬂ1tl<’uﬁﬁliaaﬂmﬂwuwm LWE]u'lhl']JQﬂﬁz‘]J'Juﬂ'liﬂu’H']
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33 ﬂ]‘iﬁﬂell’ﬂﬂﬂ1w!ﬂ%ﬂﬂﬂﬁ1ﬂ%i1%i

TuaeuinfunsdareunImnteanu1093193 Tnoriin1sgevuaniiy
50x50 NALya Tﬂaﬁwmmwuﬁﬁwﬁwmémﬁ'ﬂuﬁafjuaﬂﬁummmauﬂ%mmmsmiﬁ'w
G endenlumsihiiludeyariioldaou fu NN waz svM dely ueasdanmilszney
3.8 uaAIMIAava U lagdeuuia 50x50 Na uazludiullsunsutaasainindsznou

3.9

>
AAVIUNINIATO

LR IR EIE R I

My lAnmsHavaumw

AN UITNMRGE

YUIA SOxS0 WILES

(2

nnilsznew 3.8 Mwnaavaua N IaggouuIa 50x50 NALYA

_']' Editor - DAguitdoc\input_class.m® - -

File Edit Tett Ge Cell Teols Debug Desktop Window  Help

NEd| s RMBC oD - Aedr b -DLBRE BB | s

BB -0 (4| 21 x| ek 0
1 function [ Ftestl ] = input_class(ir )
2 E%‘J’.‘ITIT:ED& Summary of this function goes here
3 % Detailed explanation goes here
4 — irl=imresize(ir, [50 50]):;pic re=maskt (irl, ~K):;axes (handle=.axes4)
5 - imshow (pic_re); handles.pic re = pic re;
& — tmap g= rgblgray(pic_re):
7 - tmapl=IMRESIZE (tmap g, [50 50]):
8- d _test=e_image 625 n50(tmapl);
9 - d testl(:,1)=d test:
10 - Prestl=d testl;
11
12
13 = -end

nnilsznev 3.9 adruTisunsumsaaveunin Iaggouuia 50x50 AL
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3.4 M3awmunlaaly NN uaz SVM

3.4.1 Tasanedszanniien (NN)
o v A ) ' = °
mmsdadeyanimnieninessasdi Inssvislszaniien lagiivua
9 9 ' v 1 = @
e lruatoyan Tnuagseulvuanadans do1dasnssuveslasainedssamfion a9

nlsznew 3.10 uazuaasa U Tlsunsunaninannilsznen 3.11

Layer
Input 7 Output

o 9 Y 1 [l ~
nMnlseneu 3.10 ﬂ']51“61]@Halql']Q'Tﬂi\i"]J']ﬂﬂigﬁ']ﬂlﬂfﬁJ

_a_’T Editor - Diguidocinn_net.m —

File Edit Text Go Cell Tools Debug Desktop Window Help
DEl| sRR20C | SD-des | k-85 08B B S | sadk| Base
BB -0 [+ |21 [ x|sBe| 0

Efunction [ on ©t , nn time ] = nn net{ Ptestl )

FUNTITLEDS Summary of thi= function goes here
3 Detailed explanation goes here

load net_sim

- tic

- nn_t=sim(net_1300,FPtestl);
- nn time=toc;

[F R O
|

[
[=]
|

- end

[ary
[

nlsznou 3.11 auved lsunsuimednu Tasaviedssaniey
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[y d d
34.2 “ﬂWW@iﬂ!?ﬂ!ﬂ@i!!N‘U%H (SVM)

aw dy A 9y . . 3 2
Tuau29etaon 1% kemel function 11UV linear uamummaﬂﬁumay‘mm

v [
waz Ivuanaans aiullsunsuuaas aaninilsene 3.12

[ Editor - DAguitdacisvm_net.m -

File Edit Text Go (Cell Toels Debug Desktop Window Help

DEE|*%E"Jo|&é@'|Hﬁ*ﬁ{|w’aﬁ@@@@@|5ﬁck Base

BB - o [+ 511 x| o @,

1 function [ svm t , svm_time ] = svm _net( Ptest )
2 E%’J’HTIT:EDS Summary of this function goes here

3 % Detailed explanation goes here

4

= load svmStr

& — tic

o= svm_t = svmclassify (svmStruct,Ptest);
B = svm_time=toc;

9

10 — - end

' P v o P P
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Tagluaruin 1 Wusovaursluarumsasuvaadlunsmisenoun 4.1 arun 2 Tilsunsy
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M13°99 4.3 A1 confusion matrix LAZAININYNABIVDI NN

fiatdoya 03134 (Actual) Aoy u1e (Prediction) )
ANUYNADI (%)

NN True Positive| False Positive | False Negative | True Negative
NN al 10 0 0 290 100
NN a2 10 0 0 290 100
NN a3 10 0 0 290 100
NN a4 10 0 0 290 100
NN a5 10 0 0 290 100
NN bl 10 0 0 290 100
NN b2 10 0 0 290 100
NN b3 10 0 0 290 100
NN b4 10 0 0 290 100
NN b5 10 0 0 290 100
NN cl 10 0 0 290 100
NN 2 10 0 0 290 100
NN c3 10 0 1 289 99.67
NN c4 10 0 0 290 100
NN c5 10 0 0 290 100
NN dl 10 0 0 290 100
NN d2 10 0 0 290 100
NN d3 10 0 0 290 100
NN d4 10 0 0 290 100
NN d5 10 0 0 290 100
NN el 10 0 1 289 99.67
NN e2 8 2 0 290 99.33
NN e3 10 0 2 288 99.33
NN e4 6 4 0 290 98.67
NN e5 8 2 0 290 99.33
NN f1 10 0 22 268 92.67
NN £2 7 3 2 288 98.33
NN £3 10 0 11 279 96.33
NN f4 10 0 6 284 98
NN £5 9 1 8 282 97
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