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Penalty Function Algorithm for Solving the Constrained Optimal Control Problem

LI Bing —jie, HUANG Shao —jun, BAI Lu, LU Zhong —kai
(Science Institute, Air Force Engineering University , Xi'an 710051, China)

Abstract ; After analyzing the disadvantages of the original penalty function algorithm , a smoothing parame-
ter is introduced into constructing the continuous and differential penalty function with parameter for the
constraint optimal control problem , and a smoothing penalty function algorithm is proposed, then the con-
strained optimal control problem is converted into the unconstrained optimal control problem . According to
continuous dependence on parameter for the solution of differential equation, an approximate minimum
principle is obtained under non —constrained condition. With this approach, the fault of the conventional
penalty function, i.e. the non —differentiable, is overcome and this approach is simple, feasible and easy
to come true. Finally , the numerical simulation example shows the effectiveness of the algorithm .

Key words :optimal control ; Minimum Principle ; penalty function ; smoothing parameter
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Research of Frequency Changing Strategy
for HF Air —Ground Communication

LIU —Gang , REN Qing —hua, LIU Yun—jiang , ZHENG Tong —qing

(Telecommunication Engineering Institute , Air Force Engineering University , Xi'an 710077 , China)

Abstract ; According to the present High Frequency (HF) Air —Ground Communications, this paper de-
rives the function relation between aircraft flying position and time, simultaneously proposes a new fre-
quency changing strategy based on SNR sorting . This new strategy based on ITS area SNR data ascertains
the distribution curve of each channels SNR along time on the route through interpolation method . At the
same time , real time frequency application plan on the whole route of plane is given by this strategy , thus
ensuring that the channel communication quality should be maintained at a high level , and the REL be re-
garded as the evaluation standard of channel quality . Simulation results demonstrate the great improve-
ment on average SNR and communication reliability on the route, which insures communications during
flying always being at the optimal channel and overcomes the disadvantage that one frequency only fits one
area’ communications .

Key words :high frequency (HF ) ; air —ground communications ; SNR ; reliability ; frequency changing strat-



100 23 BT R AR (AABHRO 2009 4f

egy



