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Multi-Beam Altitude Estimation Method Based on Particle Swarm Optimization

YANG Mingyuan, CUI Yongxiang., JIANG Lizhong, CHEN Xi, HUANG Yong, LI Yanbin
(Shanghai Radio Equipment Research Institute, Shanghai 200090, China)

Abstract; In order to estimate the altitude of the target area in the radar squint mode, a kind of multi-beam
altitude estimation method based on particle swarm optimization algorithm is proposed. The particle swarm
optimization algorithm is used to establish constraints and objective function. Through multiple iterations, the
objective function tends to be an optimal value, and a highly optimal solution is obtained. The particle swarm
optimization reduces the approximate processing error of the equations. In addition, the use of particle swarm
optimization algorithm allows the number of beams to be changed at any time, which enhances the flexibility of the
altimetry method and effectively improves the accuracy of the estimation. Through theoretical simulation and actual
data simulation analysis, the effectiveness of the particle swarm optimization algorithm in solving the multi-beam
height measurement equations is verified. The results show that the algorithm achieves a relatively high accuracy in
altitude estimation.
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Fig. 1 Multi-beam altitude measurement model
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Fig. 2 PSO iteration process




2 35 % 2018 4E5 5 11

W WA« 45 < 25 T b0 T B 3 1 2 Doz LA O Tk 55

3 R

3.1 R&ESHEEIT

G560 = S A RO R A B 2 A AL
() JUART G 22 o R 22 050 I g 3k A 0 v 3 0
TREF IR B = B . 2 AU U 6 & L 3%
Lo Wit Wik P65 B s X 80 A& el
5000 m, A SCLL 4 AN R .

PRI fy EL A AR 25 W3R 2,

£1 JLAXER

Tab.1 Geometric relationship

WA FE/ WERBEE /| B/ | Jriifa/ | HEML S e
P45 m m @) ) W2/
1 5000 | 22000 | 13.14 6.57 0.18
2 5 000 18 000 16.13 8. 16 0.18
3 5 000 15 000 19.47 10. 36 0.18
4 5 000 12 000 24.62 13. 00 0.18
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Tab.2 Input error of simulation at theoretical level
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Tab.3 PSO simulation results without errors

B PR A A R 2R E /) | AR EEE/m | H bR R SUE
1 8.22X107° 4999. 99 —0.000 46
2 —5.49X10° 4.999. 97 —0.000 78
3 —6.71X10°7 5 000. 00 —0. 000 59
4 6. 58X 1076 4999. 99 —0.000 12
5 —5.67X10°° 5 000. 01 —0.000 83
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Fig.3 Optimization results without errors
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Tab. 4 Optimization results with errors

B P | Pkt SR 22 A/ OO AR RS BE A /m | B b BRI
1 0. 065 14990.6 —8.94
2 —0.063 5029.9 —12.67
3 0.008 5 006. 4 —3.03
4 0.024 5002. 8 —8.26
5 0. 058 1993.8 —6.18
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Tab.5 Actual measurement input parameters
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Fig. 4 Optimization results with errors
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Fig.5 PSO method estimation results
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