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Abstract

An improved artificial potential field method is proposed to solve the local minimum which exists
in the traditional artificial potential field. First, on the basis of improving the attractive field and
repulsive field functions of traditional artificial potential field, the problem on goals non-reacha-
ble with obstacles nearby (GNRON) is solved by determining the reasonable range of gain of gra-
vitational field and repulsive field. Then, the fuzzy control algorithm is used to calculate the fuzzy
repulsion force and the situation when different obstacles are located between the robot and the
goal is solved by calculating the virtual force using the fuzzy repulsion force which navigates the
robot moving around the obstacle. At last, the proposed approach is verified by MATLAB simula-
tion and indoor experiment, the results of which illustrate that the improved artificial potential
field method is effective to solve the local minimal problem.
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Figure 1. The force schematic view of the robot between the
obstacle and the target non-collinear
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Figure 2. The force schematic view of the robot between the
obstacle and the target collinear
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Figure 3. The robot’s force schematic view of the target be-
tween the robot and the obstacle collinear
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Figure 4. Schematic view of distance relationship
4. EEXAREE

O,



N R 77 00 N 3837038 B L2 N e s i A2 6 K

HC(4) AT UM, e 2 2 1, 5103 as A MR 0388 58 B LUK AR08
A1l

573 (15)

HA(9). (L5)S AT, ARIB L% ZMERAS), 4 3 WL ARTE(LR RN B, SR
4 TR, AR B LS AT AIBR AT (X Yoorn )« FARRTEASERA (X Yoour ) + HLEE
NGB AT (xy) - d, FIdy, AT

dg = \/(X ~ Xgoal )2 + ( Y~ Ygoal )2 (16)

2

dob =\/(X_Xobmin )2 +(y_yobmin) (17)
WRHE3). (6), PLEFAFTZEMETIN:
ouU ou
F = —grad (U)_{a,g} (18)

HPLENAE T 2 T B AR LA, AZEEMG e mins, REE(G). (18)AHlas N2 M & /)
I

ou
&: ZA(X_XgoaI ) (19)
oU

Ez 2A(y_ygoal) (20)

PPLER AT 2 Ja E AR CAN, ZEIESY) R Jiseme, REXG). (6). (6). (18)fFHLEs NFT3Z
REALE TIN5

ou

oX

= 2A(X— Xy )+ZB[C —\/(X_Xobmin ) +(Y = Yoomin )’ T (X=X )
ZB[C _\/(X_Xobmin )2 +(y_ Yobmin )2 :|(X_Xobmin)[(x_xgoal )2 +(y_ Ygoal )2] (23)

\/(X_Xobmin )2 +(y_ Yobmin )2
U 5 >
:ZA(y_ygoal)+28|:c_\/(x_xobmin) +(y_y0bmin) i| (y_yg()a|)

y
oy
ZB|:C _\/(X_ Xob min )2 +(y_ Yobmin )2 :|(y_ Yobmin )|:(X_ Xgoal )2 +(y ~ Ygoal )2:| 24)
\/(X - Xobmin )2 +(y - yobmin )2
R BB AR AL AR, HLAS NS AR Y RE U2 77 SR 0 SRS 70, DA E T — I 21 i 4%
P RATHERRE -
3. AT BSHZEFRMRASIN

T LIRS AT X GNRON i/, Ff AR K HLEE NS B b B WA oL, I TR
(A AR IR AT BEAFAE SR A /N L, 0l 6 Fs o BOMIZ R B ORI RO B 4 2 1, 1A E
PR ST B AR AR RI[13], DR ARIE LA A Seka 5 B SO e 70 (BRI AU, Hs
BRI ) 5 Ot M N T3 SmER S o, 3Dl kR i foe /I il L

O,




N R 77 00 N C 383703 B L2 N e i A2 B K

K6 N SINB T Bt N 3837k b A G o TH SR & o AR 32 B ] 2 O A A\ 9 I F A5 47)
M B oy B, A DR S CovR AR 5 PRV e 70 K/ IR = o % Fa . el 7 B, fedlz b
B0 12 2 5 B D R RS D 8 1 3 EL T WL AT 1 23 o SN 5 A RS 5t 8 s,
HLas N AT SO0 T s A EE 0 B BIBOHT /07 18, BBER T 70 M BRI 5 0 K/ B
W7, MG JIOR T BRI S| AT RE AT P O Do s o mas f i . BEm K

Frep Fa
o FERTH O
A HLEEA B AR
A E (A= B

Figure 5. The robot’s force schematic view of
the obstacle between the robot and the target

collinear
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Figure 6. Artificial potential field repulsion force algorithm diagram after in-
troducing fuzzy repulsion force
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repulsion
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Figure 9. The fuzzy controller membership of the input
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Figure 10. The path planned in one-obstacle en-
vironment with GNRON
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Figure 11. The path planned in the environment
that an obstacle between mobile robot and target
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