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Student: Ting-Wei Mei Advisor: Dr. Chin-Teng Lin

Department of Electrical and Control Engineering

National Chiao Tung University

Abstract

In recent years, Intelligent Transportation System ( ITS ) has been researched all
over the world. Because of the high growth of popularization of vehicles, ITS has
become an important scope research and industrial development in order to apply
advanced technologies to improve the efficiency and safety of the transportation
system.

ITS consists of a lot of sections, and AVCSS (Advanced Vehicle Control and
Safety System) is a part of these sections. The purpose of this system is to assist to
prevent the traffic accidents resulted from the negligence of drivers. In order to
achieve this goal, researchers make use many kinds of sensors.

Rearview mirror is usually used to assist the driver to determine if it is safe for
lane-change maneuvers. But side collision accident might still happen because of the
existence of the blind spot and the negligence of the driver. In order to prevent the
occurrence of side collision accident resulted from the above situation, we develop a
algorithm to detect objects at a moving vehicle. In our system, we use the camera as
the sensor to detect if there is any other vehicle in the blind spot. At first, we make use
of the feature of road to define the region of interesting (ROI ). Then, we find the area
where other vehicles may exist in ROI. Furthermore, our algorithm will judge that the
object is a vehicle or a noise (such as: shadow, gap, etc). Finally, if our system detects
other vehicles in the ROI, the system will give some alarm to warn the driver that

lane-changing is not allowed.
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18



0.3

0.1

Bl.3-11:1-D éhT o8 s Q% £ 5 1 ¢ Gaussian A 17 & #ic

. "
e Oe SicIreE .
"2 2 NS Sz -
L 7 " —— ax e,
bA] II II I 1 E
na - am .':
i I I ! ] 1™ |_' .
EH II |I :"‘sl 4 fl A I'-
/ ]
i Az \
s || |I Y -
[
G i J 1.
) 1 m , ]
L || N ) AEl
Wz .-' . o .-_-" ~ ™ N
- . e T . M —_ . . . e —_ w = . . . . . "
T R R T TR T TR S | 8 L R . N T LI T LI I O R |

o™ D slmoodoen Tod onessn=nn e con sl - er biss predanns 80 S

BBl. 3-12: 52 X 3§ 4c $4>° Gaussian 4 i S Hcrh s 58

d 2T - B 2-D ek kAL Aru A ar R % chf2-D e Gaussian
ek B B4 S ficde(3.6) 0 B Gaussian S fics i Bl 4o B 3-13 o

1 _
G(x,y) = 2o P 2o (3.6)
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o B EARY o d TR R RS D B T A R
2 (s ede 17 0 K hE - 74 F S s B TR & 4o(3.8) o

Threshold(j)= Mean | Vf(,j)|+1.5*Standard Deviation | V(i,j)| (3.8)

i€(0, width of image) i€(0, width of image)

Bl.3-17 5 & % 7 Jp ch Sobel i X #7145 &1 k i 42 5 (a) 5 B > (b) 5 $(a)
H RN @ LB R ()5 1 kT ) (d) 5 in-A5ea A (e eig ] e b

EY 0 N eE RM G kT e B AHE TR

m w
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ThreShOld(J) — J ie(o,width of image) ie(o,width of image) ie(o,width of image)
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(3.9)
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3.3.6 Hough Transform

FHAERR LT S > A4t Hough Transform & 2 #f B 445 o o
Hough Transform £ %% 4> X-Y AteZ B I r-0 S8 E7 F > I 00350
R 2 T o de@). 3-19 0 i & z’v”:fjf‘u{Hough Transform ¥ %R E 1 X-Y A&
B0 2B Te  ANBZ B - Mo PARGEEL T2 E S 00 &
R end B % R(3.10) R B (3.11)T iR C~ D & A~ B a) 3 il Y ShpEdft o 1)
P RlA T AKX,y B (x,,y,) * > (3.10) :

r=X,-cosfd+y,  -sinf=x,-cosd+y, -sind (3.10)

UGB I ASB AR PMEEFET S 2 4 015 0 R C D & x~GD)kR
C-DEZEZEA-BE& > E R %iedrd<threshold » T+ 4L 822 A~ B

d :‘r—(x-cos9+y-sin9)} (3.11)

A
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4.3.1 Lane Based Transform
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Lane Based Transform [21]# 3% T — B 42, 0% 328 5 @ 4% 0 P]cnaf B o /G 38 8 4%
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Lane Based Transform & & 1 p eh§_# ¥ ¥ Camera Calibration (i 47 > B i
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4.3.2 i3 538
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