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ABSTRACT

This thesis presents the technique to solve the problems of error detecting the speed limit
sign in the condition of environment mask. According to the research area of the speed limit sign
detection is developed to support the intelligent traffic system. Recently there are many works
which had been done on speed limit sign detection research. However those still have a problem of
the detection accuracy.

This image processing technique is used with Template matching to develop the most
efficiency and minimize error rate of detection the speed limit sign in the condition of environment
mask. The HSV and Gray scale techniques are also used with intra-frame intersection technique
solve a problem of speed limit sign detection in condition of multi traffic sign.

The results show that this technique can be apply to the detection system for searching
the speed limit sign in single sign and multi sign per frame. This technique provides the efficiency
to detect the speed limit sign in the condition of hidden edge at maximum 25% and in the condition
of hidden speed limit number at maximum 10%. At those results, this technique can detect and give
the accuracy information of speed limit in the condition often single sign with environment mask at
90%. While in the condition often single sign without environment mask, this technique provides
95% of accuracy. Also in the condition often multi sign with environment mask, this technique
provides 89.2% of accuracy and in the condition often multi sign without environment mask, this

technique provides 92.85% of accuracy.

Keywords: Image processing, HSV, gray scale, Frame intersection
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2.7.2 WMANANITE0AIN (Erosion)
a 1 . I ax A Y @ . . A a
MANANTEBNN (Erosion) 11135015 NA599I1UNY Dilation 10 9£aAVUIAVDINNIXSA
Tasmsaunua1ved SE VUuaazaA1vInnesanIn Iagiimsaunuandmuauudgie 11
o ] 1 £ = 1 a A d YA 1 I A A a =&
AuruaeuNFzasumvesnnaniauiy 1 19iauilu o wennwalannaniiauy
oS =

SE iasenuavesiinisan miaz vz innuay enniinaaved SE HA1Asanua1vesiniga

MNLAAINININD 2.11 Tasliaun1saatl
A®B ={w:B, c A} (2.4)

1 I o {
(560 B 111U Structuring Element in Erosion A14H118A8 Bw i uduisaves A Tasfin1ves B

A Av 3 % 1 1
1zAvlsznoudienng wniwaves w INHAE (x, y) 491 Bw 9zdesagiu A

o [o o | 3] oo olo|o ‘i\n EBEE
] 0 1 0 0 | oo |0 i i_ﬂ_._f.]l o |
o o [t Enlolote] [eleolo 10|00
0 | odsa [ BB | oo olo|o -4 |0|0]|o0
o | B NN DS 0. | .0 o |ojo o0 o
T I T O I | 7 N ES o | oo | o jo|o]o
o |la | ool afo|o o0 |olo i 0| o i 0 | 0
| |

MNA 2.11 M3INUVDY Erosion

VINMINA 2.1 ileawesnnisaly SE naq inaalisiasanunivesninsaluningn

o 1T A o 1 c v a [ 4 l [ [
AWHUINNFANA WU Origin dmnuauazazianiu o Lﬁ@ﬂ?ﬂlf’]ﬂ SE A33NUA1UDN

a Aa % v o o ]
Wﬂ!“ﬂﬂiﬂWﬂL%aWﬁ\iﬂli’NﬂTWNaﬁW‘ﬁﬂli’N Erosion L@ASAININT 2.12 (v)



o o ¢ o .
M) MNAunI (V) WAANTIINNITNHI Erosion
MW 2.12 WAYDINITN Erosion

2.8 MINIVIUMN (Edge Detection)
3 @ a 1
ﬂTi“Vf1"1]?)°1JﬂW\lL‘ﬂuﬂﬁﬁ?ﬂlﬂﬂlﬂlﬁﬂlﬂ\i’)ﬂqﬂ18611”1WWI@EJSII?JTJﬂ1WLﬂ@i]1ﬂﬂ’JHJLmﬂ§]N
Y] & o A ALY 9 A ' °
“'lJi’Nﬂ’JT?JHJ?JLLﬁQ’ﬂ"Iﬂfqﬂﬁuflulﬂﬂﬂﬂﬂﬂﬂﬁuﬂ AUUDTIHINANVLVNLAINATANULUADNATNNINIE NN
"Lﬁ’maumwﬁmm%mw iuﬂWQ@iﬁ%}TuéjWﬁWﬂ‘ﬁﬁTﬂ?TNLmﬂﬁ'"lxiff@ﬂsllﬂ‘]JﬂTWﬁ]%llijsffﬂﬁ]u Cd]f\‘lﬂﬁ

] I~ A
WUl 2 Uszinnae

[

9 @ Y d' Lﬂ!
2.8.1 MIMvaun I IaglsyiusouauNyita

v 1

v A =3

Y v do <4 a % v A
mﬁmm@umwT@ﬂ“lﬂfmgwuﬁ@u@n‘mﬁmgﬂummﬂmmam&ummu‘lmamamu
A o A | (DR A o 3 <R 9 9 v
MNLBINUAU Luaqi]mmimﬁuamwwyﬂumsﬂszmawmmﬂmmum mummaﬂ%auwuﬁ

E4
v A

1 (4 1
goauuy 1unvIilo s UAANINAININAULNY x HaZUAY y a5 U laaedl
Vel y)=sglx.y)-glx-Ly) 2.5)

V,e(x,y)=glxy)-glx,y-1) (2.6)

J a { o [ Y < A
IﬂFJSIJL!']@"U’ENLﬂiLaﬂu@@?ﬂﬂﬁﬂ1ﬁﬁ@ﬂﬂ1ﬂﬂﬂuﬂu X UASUNU y ‘i’JﬂJﬂull@B]jL‘iJuﬁiJﬂTi‘ﬂ 2.7

Va(x,y) =|V (. y)+]V,e(x.y) 2.7)

'
= J

9 = o Aa va A o o £ = I
fﬂiﬂ"ﬁl@‘ﬂﬂTWIﬂﬂisﬁlﬂiLﬂﬂuﬁiu‘ﬂNﬂi‘]‘ﬂﬁlﬁlzllaﬂ}lmz‘mmﬂﬁ"mﬂullﬂ FITINIT OV ULTI 1
E

= =
AU

a

aums 1da1ud



16

Roberts
Ve(xy)=|V, et y)+|V,e(x.y) (2.8)
Prewitt
|Vg(x,y)|:(‘Z;Hg(x,y)—z;+2g(x+2,y)‘+|zz+zg(x,y)—2:+zg(x,y+2)|) (29)
Sobel
g(x,y)+2g(x,y+1)+g(x,y+2)-
(g(x+2,y)+2g(x+2,y+1)+g(x+2,y+2) "
Va(x,y)= ’ ’ ’ (2.10)
g(x,y)+2g(x +Ly)+g(x+2,y)-
(g(x,y+2)+2g(x +1,y+2)+g(x +2,y+2)
MINAUMSH 2.8 89 2.10 Aunsaienlugiues Mask Coefficient 14d i
Robert
= 2.11)
LG o :
Prewitt
1 0 -1 -1 -1 -1
w,=|1 0 -1 w,=| 0 0 0 2.12)
1 0 -1 1 | |
Sobel
1 0 -1 -1 -2 -1
w,=[2 0 2 w,=| 0 0 0 (2.12)
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9 3 v
Huquihmaneu lgFunumwenmsouaadlugumsn 2.13

hk(X,y):zZWk(i,j)g(X+i—l,y+j—l) (2.13)
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Coefficient 11 kIWA(i, /) ADAWITNAIN i, j Y89 Mask Coefficient #27 k oA utiumsnoulgsu
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Y 1w o A =~ .
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(2.14)
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Mnaumsh 2.14 awmnsnlioulugiues Mask Coefficient T@agauns 2.15
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2.10.3 Integrated Speed Limit Detection and Recognition from Real-Time Video
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2.10.4 License Plate Identification Based on Image Processing Techniques
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