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Path planning for robot soccer in the RoboCup environment

HUANG Yanrwen, CAO Qinxin
(Research Institute of Robotics, Shanghai Jiaotong University , Shanghai 200240, China)

Abgtract : The RoboCup middle size robot soccer game isfull of intense competition and has a strong real-
time property. During a match, a robot must change its roles and tasks, in real-time, according to the
game dtuation. In this Stuation we cannot get satigactory results usng a traditional or even an improved
artificial potential field. Thispaper proposes a new improved potential field method based on f uzzy logic to
deal with the multi-task/ multi-role stuation. It can effectively analyze the effects of relative location and
velocity on the robots, the obstacles, and the goals. Computer smulations demonstrate the effectiveness
of path planning usng the new potential field method.

Keywor ds:artificial potential field; fuzzy logic method; path planning; multi-task multi-role stuation; ro-
bot soccer
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Fig 2 The globa and relative coordinates of the robot
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Fig 3 The new attractive force
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Fig 4 The new repulsiveforce
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ig 5 The repulsve force in multi-obstacles environment
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Fig 7 Proposed control architecture
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. 8 The smulation of robot path planning based on a
new evolutionary artificial potential filed

9 2006

, 9(a) (o ;

. 9(d) ()

pLESEA

O K IN
(pieid4y )

B (HbR)

PLES A xFF7HLEE A Bk (HbR)
(Bt )
(d)r=4'50" (e)=4'51" (Hr=4'53"

9

Fg 9 Theresultsof area misson

[1] , , :

[J1. , 2003 ,37 ( ): 45-
49.
JIA Jiangiang, CHEN Weidong, XI Yugeng. An over-
view of the key techniques in autonomous robot soccer
[J]. Jouna of Shanghai Jiaotong University, 2003 ,37
(Supl) :45- 49.

[2ILATOMBE J C. Robot motion planning[ M ]. Boston:
Kluwer Academic Publishers,1991.

[3]VADAKKEPAT P, KAY C, WAN G Mingliang. Evolu-
tionary artificial potentia fields and their application in
real time robot path planning[ A]. Proceedings of the
|EEE Congress on Evolutionary Computation[ C]. Piscat-



4 , :RoboCup

. 57 .

away ,2000.

[4INAM Y S,LEEB H, KO N. An anaytic approach to
moving obstacle avoiding using an artificial potential field
[A]. IEEE International Conference on Intelligent Ro-
bots and Systems[ C]. Rttsburgh,USA ,1995.

[51ZHANGB T, KIM S H. An evolutionary method for ac-
tive learning of mobile robot path planning[A]. Proceed-
ingsof IEEE International Symposium on Computational
Intelligence in Robotics and Automation, CIRA [ C].
Monterey ,U SA ,1997.

[6]DOZIER G, MCCULLOUGH S, HOMAIFARA , et al.
Multiobjective evol utionary path planning via fuzzy tour-
nament selection[ A]. Proceedings of the IEEE Confer-
ence on Evolutionary Computation, ICEC[C]. Anchor-
age ,USA , 1998.

[71 , :

[J3]. ,2002, 24 (1) :12- 15.

ZHANG Qi, YANG Yiming. Soccer robot collson a

voidance contrel based on evolutionary artificial potential

field[J]. Robot, 2002, 24 (1) :12- 15.

[8]KON Y,LEEB H. Avoidability measure in moving ob-
stacle avoidance problem and its use for robot motion
planning [J]. Proceedingsof the IEEE/ RS) International
Conference on Intelligent Robots and Systems[C]. Osa
ka, Japan ,1996.

[9]CHEN Gong, GU Jaon, BAI Tao et a. A new eficient
control algorithm usng potential field: extention to robot
path tracking[ A]. Proceedings of Canadian Conference on
Electrical and Computer Engineering[ C]. Niagara Fals,
Ontario , Canada,2004.

[10]GE S 'S, CUI Y J. Dynamic motion planning for mobile
robots usng potential field method[J]. Autonomous
Robots,2002, 13(3) :207 - 222.

[11] FRAICHARD T H, LAUGIER C. On line reactive
planning for a nonholonomic mobile in a dynamic work
[A]. IEEE International Conference on Robotics and
Automation[C].[S.].] ,1991.

[12]CAO Qixin, HUANG Yanwen, ZHOU Jingliang. An
evolutionary artificial potentia field algorithm for dy-
namic path planning of mobile robot[ A]. Proceedings of
the 2006 |IEEE/ RS International Conference on Intelli-
gent Robots and Systems[ C]. Beijing, China,2006.

[13]KHATIB O. Red time obstacle avoidance for manipula
tors and mobile robots[J]. J Robotics Res,1986 ,5(1) :
90 - 98.

[14] PIAGGIO M, SGORBISSA A. AIFCART: an ago-
rithm to incrementally calculate artificial potential fields
inrea-time[A]. 1999 IEEE Internationa Symposum
on Computational Intelligence in Robotics and Automar
tion, CIRA'99[C].[S.I.] ,1999.

[15]DRIANKOV D ,SAFFIOTTI A. Fuzzy logic techniques
for autonomous vehicle navigation[ M]. New York:
PhysicaVerlag, 2001.

[16] YANG X, PATEL R V, MOALLEM M. A fuzzy
Braitenberg navigation strategy for differential drive
mobile robots[ A]. Proc 3rd IFAC Symp. Mechatronic
Systems[ C]. Sydney, Australia,2004.

[17]SAFFIOTTI A. The uses of fuzzy logic in autonomous
robot navigation[J]. Soft Comput ,1997 (1) :180 - 197.

, 41979 , ,

Email : huangyw @gtu. edu. cn.

1960 , , ,

, 50 .
E mail : gxcao @stu. edu. cn.




