
27 5

2010 5 Control Theory & Applications
Vol. 27 No. 5

May 2010

: 1000−8152(2010)05−0641−07

, ,

( , 710129)

: , (MPC) ,

. , MPC .

, , , ,

, . , .

: ; ; ;

: TP181 : A

Path planning based on
model predictive control algorithm under moving threat

REN Jia, GAO Xiao-guang, ZHANG Yan

(School of Electronics and Information, Northwestern Polytechnical University, Xi’an Shaanxi 710129, China)

Abstract: Combining with the prediction of fast moving threat, the model predictive control(MPC) algorithm is adopted

in the dynamic path planning for uninhabited air vehicles(UAVs). By using the converted measurement Kalman fil-

ter(CMKF) algorithm, the states of moving targets are predicted, and then the threats against UAV are evaluated, together

with the length of path, to establish the cost function. The path planning is accomplished by obtaining a series of on-line

control values which are figured out by minimizing the cost function in receding horizon. Finally, the application efficiency

of MPC in path planning is validated by the simulation results.
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1 (Introduction)
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2 (Mission description)
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Fig. 1 Dynamic path planning for UAV
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3 (Dynamic path planning)
3.1 MPC (Description

of MPC based on predicting moving threats)
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Fig. 2 On-line path planning system based on prediction of

moving threats
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3.2 (State prediction of threats)
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(1) : [x(k), y(k)] k ;

[vx(k), vy(k)] k x, y ;

[ax(k), ay(k)] k x, y ;

Δ ; [σx(k), σy(k)] k

x, y . (1)

S(k) = AS(k − 1) + Bσ(k). (2)

X(k) = H(k)S(k) + w(k). (3)
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3.3 MPC (Implemen-

tation of MPC based on prediction of threats)
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x(k + 1) = x(k) + s cos ψ(k + 1). (4)

y(k + 1) = y(k) + s sin ψ(k + 1). (5)

ψ(k + 1) = ψ(k) + (u/v) × step t. (6)
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4 (Simulations and analysis)
MATLAB7.0 ,
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140 m/s, UAV 190 m/s,

50 m/s2, step t 1.5 s,
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Fig. 3 Dynamic path planning using MPC
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Fig. 4 Path planning using MPC based on state prediction
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Fig. 5 Path planning when M = 2, N = 5
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Fig. 6 Dynamic path planning with different prediction
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