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Fig.4 The relationship between probability of detection at different positions and step length
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Tab.1 The recognition probability under part of the MSE of error probability

PR /10 7 1 4 5 10 22 31 46 64 100
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Analysis of Fault Tolerance of the Acquisition Technology Based
on Beams Scanning of Laser Satellite Communication

ZHAO Gu —hao', ZHAO Shang — hong' , MENG Wen', WANG Xiang', ZHU Zi — hang' , CHEN Chen’
(1. Telecommunication Engineering Institute, Air Force Engineering University, Xian 710077, China;2. Xian In-

stitute of Measurement and Testing Technology, Xi’an 710068, China)

Abstract . The systematical error of the multi — beam continuum scanning of laser satellite communication mainly a—
rises from the time information feedback and detection part. By analyzing the formula for computing the distance be—
tween the target location and the scanning centre, the variation trend of the detection probabilities on different scan—
ning locations with the trend of MSE and the step length is drawn. A conclusion is found that arranging the area of
the largest probability of the target satellite appearing on the later position of the scanning tracks can reduce errors
happening. The digital simulation of identification probability in a scanning cycle shows that when the system time
detection precision reaches 4 x 10 s, the error probability will be less than 1%.

Key words : satellite communication; acquisition; fault tolerance; identification probability
(E&F 11 W)
Prognostic Framework and Approach for Electronic Equipments

LI Bin'* ,HU Lei - gang' , XIAO Ming — qing'
(1. Engineering Institute, Air Force Engineering University, Xi’an 710038, China;2. Military Representative Of—
fice of Air Force Jiangsu, Nanjing 210016, China)

Abstract ; To treat with accumulative damage brought by environmental stress, a prognostic framework and a predic-
tion method for electronic equipments are proposed, which cover the whole life cycle of the electronic equipments.

The conception of prognostic capability is put forward for the first time. The design for prognostic ability is carried
out by adopting auxiliary software eXpress at the design phrase of equipment. With the working data of equipment
in practical environment, three improved neural networks are studied to predict the developing trend of characteris—
tic parameters. By fusing single prediction methods with multi — rules, one combined fault prediction method based
on information entropy theory is proposed to enhance the reliability of prediction results. The application of prognos—
tic framework to one type of electronic equipment has verified the feasibility of the framework. And the prediction
results show that the combined prediction method is stronger than single prediction methods in robust ability and sta—
bility.

Key words :fault prediction; prognostic capability; information entropy; combined forecast



