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Tab.1 Threshold coefficient and ADT of OSUMGO - CFAR

k 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
r 23.8 23.8 237 23.4 23.0 22.4 21.6 20.6 19.5 18.3 16.9 15.5 13.9 12.1 10.3 8.1
ADT 23.8 23.8 23.7 23.4 23.1 225 21.9 21.2 20.8 20.5 20.6 21.1 21.9 22.9 24.4 27.5
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Tab.2 CFAR - LOSS of three detectors in multi ~ targets environment dB

ILIR 0,0 1,0 1,1 20 2,1 22 30 3,1 32 40 4,1 42

GOSGO 1.763 1.911 2.643 2,185 2.803 4.031 2.714 3.612 4.190 3.879 4.096 4.764

OSTMGO 1.480 1.801 2.114 2.293 2.530 3.041 3.073 3.202 3.524 4.478 4.518 4.640

OSUMGO 1.274 1.615 1.932 2.083 2.271 2.517 2.624 2.873 3.150 3.321 3.507 4.158
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Tab.3 False alarm rate of three detectors (y =15 dB)

CFAR T(P,=10"%) BEER A AEE
GOSGO 10.72(k, =12,k, =14) 1.234E -0 004
0STMGO 12.66(k=12,r, =9,r, =2) 4.195E -0 005
0SUMGO 15.5(k=12,r=2) 3. 806E - 0 005
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A New Greatest Selection CFAR Algorithm Based on Ordered Statistics
And Unbiased Minimum - Variance Estimation

WANG Jian — hao' , YAN Li - hua* ,MA Ming’
(1. Engineering Institute, Air Force Engineering University Xi’an 710038, China; 2. The First Aeronautic Institute
of Air Force, Xinyang 464000, Henan, China)

" Abstract : In order to improve the detection performance of constant false alarm detectors in multi — targets environ-
ment and effectively control the rise of false alarm rate at the clutter edges, a new CFAR detecting algorithm (0S-
UMGO - CFAR) is proposed based on efficient unbiased minimum - variance estimation (UMVE). In this algo-
rithm, OS and UMVE methods are respectively adopted to create two local noise power estimations, the maximum
value of them is used to set an adaptive detection threshold. Under Swerling Il assumption, the analytic expressions
of MGF and ADT in homogeneous background are derived , again the analytic expressions of Pd in multi - targets
environment and the peak of false alarm rate at clutter edges are derived. With numerical analysis, the CFAR -
LOSS and peak of false alarm rate are taken respectively as the measurement of performance in multi — targets envi-
ronment and at the clutter edges. The analysis results show that the algorithm is better than OSTMGO and GOSGO
in performance in non — homogeneous background.

Key words: detection ; constant false alarm rate ( CFAR) ; unbiased minimum - variance estimation; peak of false

alarm rate
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Orbit, Trajectory and System Integration Design and Optimization
of Multi - Stage Solid Rocket

_ XIAO Fei, XIANG Min, ZHANG Wei - hua
( College of Aerospace and Materials Engineering, National University of Defense Technology, Changsha 410073,
Hunan, China)

Abstract ; Considering the mutually interacting phenomenon of such aspects as trajectory, orbit and system, this pa-
per designs a suitable trajectory and presents a mathematical model of system/trajectory/orbit integration design and
optimization for the small - sized multi — stage solid rocket. By adopting Adaptive Simulated Annealing, Hooke -
Jeeves direct searching method, Multi ~ Island Genetic Algorithm, Successive Approximation method and Directed
Heuristic searching method, a major/trajectory/orbit integration optimization for a multi — stage solid rocket is per-
formed aimed at 300 km LEQ, and then the optimization results of the five methods are compared with each other.
According to the results, here comes to a conclusion that; the model of integration optimization is reasonable; pa-
rameter optimization of major design integrated with trajectory optimization digs out the vehicle$ merit to a great ex-
tent; whats more, the optimization has great effect on vehicle design, and the liquid fuel consumed in orbit — trans-
fer is decreases by 12% . The models and the software can be generalized to the scheme demonstration and concep-
tual design of other solid rockets.

Key words : trajectory; orbit; integration optimization; multi —stage solid rocket



