38 1 ( ) Vol. 38 No. 1
2014 1 Journal of Jiangxi Normal University( Natural Science) Jan. 2014

: 1000-5862(2014) 01-0083-06

7 E
( 330013)
. TP 242 CA
APF
1041
1
APF
1 .
. APF
2 ( 1) [ ”»
24 549 11 » “ ”»
12 3 “ »
(ii)
8
1
( APF)
8
APF 2 2 ()
» (i)
’ 2
120134102
(61165005 51167005) ( GJJ11436)

(19709



84 ( ) 2014

Cc 1 2
A
1 F F
Uau = ?k(X _Xg) : (1) ! 2
F, 1
a1 = 1/0) % p <y
U =142 (2)
0 p > po
N )
U=U,+ YU, (3)
=
Uall k
X =(xy) X, = (x, ) )
'Urep 77
p Po
N : APF .
(1)
Fan = —grad( Uan) - k( Xg _X) (4)
2) |
1 1, 1 dp
n—=—) 5 P<p ¢
X 5
P P p (5) BC
0 P > po
(4) ~(5)
N
F = Fall + ZF:'ep' (6)
i=1
2 2.2
2.1
APF «“ ” - n E
E=1{GC@)
G = {,g:ll i= 12 n, =
1 1 > {olj= 12" n (7)
F, F, F, A G={g k=12 n; }
A « n=n +n; n, <n
” F, g g - 05 = {s}



1 85
; 0, 2.4.3 ERXehnLki et i
0, :{0,'} min (P( gn &r)) < 2p,. gn €
0, € 0, 6, =0, +Lu/2 L
gn € 0p € 0, (8) .
p(gkl gi) gu &r ' Po 2.4.4  SATH XNt A 2
. S(1) (i)
(8) 2
2
2.3
: X =(«x
¥) X, = (=, 5,)
: 10, ={glje{l 2 n}} g;
(i) X@/ = (ng ygf) Oi X()i =
(i) 0 0 Z%m A =X, -
=
X A =X, -X
(v); (iii) . P
(i) A, A, 6, = angle(A,/A,) 6,
1ii
(-mw L = sgn (6,) sgn
(v): L 1 -1.L =1
Yo L=-1
(iv).
(iv) ;
' ’ 2.4.5 AMzAEHE
(v) (1)
2.4
2.4.1 3 Axait i
0., = angle( X, - X) angle
242 FHRDEF@E : 0,
0 F.=YF, P < po 0y = yatan( F,, -9) y 6
k=1 0 <y <1 atan .
Fooe (oL L‘%’f; p >pe P o=O.F, 246 SeATEHALRAGTEE A
P Po Pi 0 P
g, € 0, .
& € U, Pr 8k 0 =0, +sgn (6,) (w/2 -
Po .m0, 6.)
3
Hrep = a’n‘gle( Frep) *



86 ( ) 2014

3 ; ( 11)
(10 190) (120 165) .
Matlab (i) (20 150) (180 40) .
200 x 200
3~ 5. “+7
&sk »
1 2 2
1 x1 . 2. . APF

2 2 2
APF

302

APF
APF
2
APF .2
k=01 9=10" p, =7 y =16
5 =2 3
3 3 APF
(i) (190 40) (40 180) .
(a) APF 1 (b) 1



87

(a) APF 2 (b) 2

4 2 APF

(a) APF 3 (b) 3

5 3 APF

2010 25(9) :961-966.

2 Avneesh S Erik A Sean C et al. Real+time path planning
in dynamic virtual environment using multiagent navigation
graphs ] . IEEE Trans on Visualization and Computer
Graphics 2008 14( 3) : 526-538.

3 Takahashi O Schilling R J. Motion planning in a plane

using generalized Voronoi diagrams ] . IEEE Trans on



88 ( ) 2014
Robotics and Automation 1989 5(2) : 143-50. J . 2013 35(6) :88-95.
4 10
J. 2011 28(3) :220222. J . 2011 2(4):1411-

5 Porta Garcia M A Oscar M Oscar C et al. Path planning 1413.
for autonomous mobile robot navigation with ant colony op— 11
timization and fuzzy cost function evaluation J . Applied J . 2011 43(1):50-
Soft Computing Elsevier 2009(9) : 1102-4110. 55.

6 Gong D W Zhang J] H Zhang Y. Multi-ebjective particle 12 Andrew G L Owen Y L Brett L K et al. Dynamical wall-
Swarm Optimization for Robot Path Planning in environ— following for a wheeled robot using a passive tactile sensor
ment with danger sources J . Journal of Computers C . IEEE International Conference on Robot & Automa-—
2011 6(8) :15544561. tion 2005: 3838-3843.

7 13 MinSJ Joong HB Yeh S H et al. Real Time Obstacle A—

I 2011 40(5): voidance for Mobile Robot Using Limit-Cycle and Vector
594-599. Field Method Lecture Notes in Computer Science Spring—

8 Khatib O. Real time obstacle avoidance for manipulators er 2006 4251: 866-873.
and mobile robots ] . International Journal of Robotics 14 3 1
and Research 1986 5( 1) :90-98. J.

9 2013 37(6) :574-578.

The Path Planning Algorithm for Moving Robot in Complex Environment

XU Xue-song
( The Electric and Electronic Engineering School East China Jiaotong University Nanchang Jiangxi 330013 China)

Abstract: Analyzing the defects of APF a new path planning algorithm which avoids obstacle by rounding obstacle
along equipotential line of repulsion field is presented. Simulation shows it has better performance for path planning
in complex environment.
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