288-277 yoye A1 ojlosds 17 093 1396 (yoie (w30 SuilSo (wIiie dlxo

ko3 ol dalinle
Q¥ Y0 S S0 (SWIGO

mme.modares.ac.ir

ll

T
IO

/’ﬂ-:-:_";az;,!

PAS ol § (S yai Sl SR Lo 30 OT S 58 9 Wi (59995 syt (g
385

3 . . %2 N o 1 s -7 1. - . . T

Ol swsb il ymas anlgs inio oKl (SlKo i bidyl ot S ggreiils ~1
O ol il a3lss inio oSl (Sl g ylutily —2

O cwob il alss inio oSl ( SolKo wiige okl =3
azadi@kntu.ac.ir 1999143344 ., ssio (o5 #

saSs Ao ey

Jo (otngy Al

1396 sl 15 1l
1396 ;5,05 28 : 504y
1396 ubi 27 eyl 5 &l

lolid | ol blad o gilge Wadign 9)393 1l )3 Cal 003 5 505 (508 odzmn lalarme )3 Bgpags (liyes (59 iRk ol »
1565 Lawgs s g Cannl 03903 asuiie _Cawl 015 030> duwgi Gimgdy cpl )0 &S Jloj dhold g, aluogey |y el blio 5 038
Pl 4 5l &S 2y )3 ol Candty e 5>l 035l Canddy sl o wlaiaiion (sl S paenad 4 3P (6 pane ASALI G

w2y Sllerdiy gote Sy @y pie ()5 Jobs pliabl Caa )3 3929 SLLI (slag a9 b 3)5 (el wdl o b Gargs bl 4l
Jbre (w8ye Sid g 9393 Sealins i 1 gl plonl (92 Sl & g b (otie g Cul 0ad o3l Sy b3 g 2 Gl & -
Olb 2 S e )95 g 9 JolS el b @lse s 1 ln 9,393 B oad 0l slpgiey (83 e Caled 3 Canl 003 dinge 9395 2552 e
g 03 (58 eono o 38l bugs ol 13 3,08 0 pie g 0nd (g5l (5306 (Saol)S)5 (Sudl baoma 4 S35 gylies g 93 B o )
ol 83,55 ol e 2 355 o i g s (53 ol 033 S5 354 390 55 o 03] sy A 5 e

SAed glalame

Collision-Free Navigation and Control for Autonomous Vehicle in Complex
Urban Environments
Arezoo Cadkhodajafarian, Ali Analooee, Shahram Azadi’, Reza Kazemi

Department of Mechanical Engineering, Khajeh Nasir Toosi University of Technology, Tehran, Iran
*P.0.B. 1999143344, Tehran, azadi@kntu.ac.ir

ARTICLE INFORMATION ABSTRACT

This paper focused on the vehicle path planning in the highways and complex urban environments. At
first, obstacles and road lines have been detected by sensors of the intelligent vehicle, thereupon the
vehicle will find the safe areas using the time interval method developed in this paper. Then, an
appropriate path close to the intelligent decisions about human being are chosen through the developed
algorithm. There is the possibility of collision with surrounding vehicles in the areas where changing the
lane is needed. Therefore, to prevent collision, a five order polynomial curve is offered for each lane
change maneuver. The reached maneuver is optimized based on the vehicle dynamic and allowed lateral
acceleration. Finally, a suitable path to pass quite safely and without any collision through the obstacles
is suggested. At the end, two main and different simulation scenarios including the lack of collision are
verified by MATLAB software and the obtained path is controlled by the sliding mode controller. These
simulations indicate the effectiveness of this method. The lateral acceleration is obtained in allowed
range for comfort of occupants in these scenarios.
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