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Obstacle Avoidance Method for Mobile Robots Based on
Improved Artificial Potential Field Method and
Its Implementation on MATLAB

YANG Yi-bo, WANG Chao-li
(School of Optical-Electrical and Computer Engineering , University of Shanghai for Science and
Technology , Shanghai 200093 , China)

Abstract: The traditional artificial potential field method has the shortcoming of local minimum
problem. By introducing an improved method, the problem of local minimum was solved much better
and the problem of keeping on round trip or stopping moving was also resolved, makeing the path of
mobile robots smoother and much nearer to the optimal path. The simulation results show the
effectiveness of the method.
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Fig.1 Strength forced on the robot in artificial
potential field
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Fig.2 Strength forced on the robot in improved

artificial potential field
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Fig.3 Flow chart of the main program
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Function[ F, , F,, U, ] = compute_repulsion( X ,
m_Target, m_Obs, m_ObsR, m, angle_att, angle _
rep.n, Po)
Rat= (X (1) — m_Target(1))"2+ (X(2) —m_
Target(2))°2; % &A% 5 A1 B AR A9 R B 75
rat = sqrt(Rat) ; % A2 55 F H AR A i 2
urep=20;
for t=1:n
Rrei(i) = (X(1) —m_Obs(i,1))"2+ (X(2) -
m_Obs(i,2))"2; % H4% i RIERT Y B 25 57y
rre(i) = sqrt(Rrei(i)) — m_ObsR(i)); % %1%
S FBREA A B B DR AT AE A rre P
if rre(i)=>Po% QR4 BRI AS B B
TRERFE MRS R 10 0
Yrerx(i) =0;
Yrery(i) =0;
Yatax(i) =0;
Yatay(i) =0;
else
Yrer(i) = m % (1.0/rre(i) —1.0/Po) = (1.
0/rre(1)°2) * Rat; B4R F, [n&
Yata(i) =(1/2) * m * ((1.0/rre(i) —1.0/
Po) 2) * rat; %43 f@) Fo o]
Yrerx(i) = Yrer(i) % cos(angle_rep(i));
Yrery(i) = Yrer(i) * sin(angle_rep(i));
Yatax (1) = Yata (i) * cos (angle_att); %
angle_at=Y(1)
Yatay (i) = Yata(i) * sin(angle_att) ;
urep=urep+1/2.0 % m % (1.0/rre(i) —
1.0/Po)*2 * Rat; %18 )% 11335
end % | Wt i 25 2 75 7 B B3 Wi Y [T 1
end
F, (1) =sum(Yrerx) ;
F,(2) =sum(Yrery) ;
F,(1) = sum(Yatax) ;
F,(2) =sum(Yatay) ;
U, = urep;
end
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Fig.4 Path of the improved artificial
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