Juagall daala
drigl) dulg

Gkl Cldle jualy RES g

de yull Badaall

g2 adki Aluyy

) by
2o Lcad) MY

S dala cpal)dd | gisal)

#2015 21436



oaliiual)

Jilaag aal aal daliy Aoyl saaaall ldlally dalay dyg sall cladlall ax
aadles (laag Lebigutts DlLSHall 50 A55a aulali (& (gl ool @lldg a5 5all AaDld)
s zganal) 3a1) aa L5l Jand Claglaally Flall dgFig celsw 2a o slid) Lol
Sy (i€ Aaglaie 35 apecal 54 Al sl sda e Caagll Ll L 3oyl Ay de yull
O il e Dliad lle dallaa de pug 480 Cld 550 Guan Wlal de pdl 52as4l) dadlal)
gl gl

Ll (el ) Taloiad deyudll soaad) el e Caisl) A shaiall i ial
e3ad) ZhaiuY Ll 8ysaall 43505 el 8 2 c(gilall J<ally Ladlally ddamall elyas)
Gllenl) alasiols Led gt sl e Spiaall LKy eliageall US A1) clgia yaal)
51l adge (ye CidSl glal) Caga Jugaty Blaial L o5 Calgall CaiSy caaiilly (A<
zhaiad et A Sl Llee a5 @lld ey L Bypeal) 2ls lpaleatl 5 Lile i
Gl sl dianig oyaunty o8 g Uaiiad Jad dallas chialy 5] Gsllls asusgall o3
5aL) myad Aaal) Ajlanall Aadadyl aladiad a3 LS chpanl) A<l alatiuly 850 S
Lalles Baagg ol Ba1xie 03S5al Aalladd) clang e Talaiel Lgie yug daghaiall 52U
e Lo A lsie JSa algall i d0lSa] g cilragas)l)

s 3dwig ¢ paa) Oslll A3l HSV 351l eliadl) alaiad e duhll cuadicl

Osll Zhan Y Akl dahll consily aladY) D Wl duganall madl) Jsaa aladnaly
%98.9 lajlaie Sl 8 Lt Lias Lpreanl) AKeal ulin 235 LAkl Jab 350
Lahyll caing e pall 5aane a5 S0 e 2009 lasae s de sanar baylidly leuy,
Al Sy S dashiie diit] caseatl) Tadadall Uahag 400 40w eyl of
dallae 8aagg o(goall Baraia 43S pall Aallaall 3389 e ode aladiwl deyall sar sl
axs e Jladll gyall elyial die U el 90 5 ¢ALalS 5y5all B/ HUal 65 o8 Cilaasasll
Uik 1480 X 640 ansy gl S LY e dlule e Hlae JLAY) LS Ein 5)5all
das el o Taldic)s deyeall Baaadd) Ldlall Juadiy i€ daglanal AN Al de yull
et Sl il o) s Al e AL Gl daghiie ()l 1yie 21 Byaall Aaall
AelefaS 120 oo S deyen



Abstract

The traffic signs in general and the speed limit sign, in particular,
are considered most important tools of traffic safety. Traffic signs have
a vital role in organizing and facilitating the movement and the passage
of vehicles and to ensure their safety. The traffic signs provide the driver
with information to make the vehicle within the limit of the speed in
road. The objective of this study is to design and implement Speed Limit
Sign Detection and Recognition System automatically. It should has
high accuracy and processing speed in addition to a verified
performance.

The system includes the detection of speed limit sign depending
on the red color of the sign surrounding ring and the circular shape. At
the beginning, the color segmentation is used to extract the red region
from the image. Then the system removes noise and small objects which
are undesirable using the morphological, smoothing, and edge detection
processes. The circular Hough transform is adopted to detect circle
location, which represents our goal, and then extract it from the image.
After that the recognition process, which include the extraction of the
black color number is accomplished. The processing includes
truncation, normalization, thinning of the number for recognition by
using neural network. Modern architectural are used to increase the
efficiency and speed of the system depending on the multi-core CPUs
and GPU and offers the possibility to perform tasks in parallel with each
other.

The study depended on the using of HSV color space to segment
red color and implement it by using 3D lookup table. The study
suggested a new approach to segment the black color from the road sign.
NN has achieved a success rate by 98.9% in the recognition. NN was
trained and tested to recognize speed limit sign numbers using 2909
standard images. The designed system showed that the total executive
speed according to the designed scheme to run the speed limit sign
detection and recognition using multi-core CPUs and GPU was 65 fps
for the full image and 90 fps when cropping the effective part from the
total size of the image. The input is a series of video frames of size
640x480. According to the total executive speed of the speed limit sign
detection and recognition system and considering the maximum distance
of the recognized sign, the system is capable of recognizing the sign
even if the vehicle speed i1s 120 km/h or more.
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