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Application of Monte Carlo Method Based Kalman Filtering
Algorithm in Unmanned Helicopter for Target Detection

GU Xiao-xing, LI Lei, SUN Li-jing, ZHANG Yu, QIU Zhong-wei
( China Helicopter Research and Development Institute, Jingdezhen 333000, China)
Abstract; With the rapid development of unmanned helicopter technology, the unmanned helicopters are
used more and more frequently in battlefield. When using the unmanned helicopters to aid the warships for
target detection, the detection range can be enlarged greatly, which can supply more comprehensive battlefield
information to the commanders. In recent years, Kalman filtering are finding applications in the areas of
communication, navigation, guidance and control, and various improved Kalman filtering algorithms have

been proposed. In order to improve the detection precision of the unmanned helicopter, a Kalman filtering

algorithm based on Monte Carlo method is presented here, and an analysis is made to its precision.
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Table 1 Error sources of radar locating
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Fig. 1 Precision comparison of two methods with
slant distance of 40 km

B 15, EeSAEENEN BirfEBE, 4
BANEAETER FPEN FREBRKEEENE
mEMREE. hE 1 TH, ERETREFFENF
FERREER, BNEBERS T — M EZR,
B R PRESE  FEEZNE 100 K5, Bini AL
BEESWSAIT 30 m A4, HFEE R BWEEm,
B AR B AL BEROR R

IHs B inPHEE R B 2 200 km, Kb S8R, 113
RESNE 1000 K, LHETE, AEHFREEHK
BEAIMERNEIRER 1331.38 o, FHAFRE
EREEFIN ERNEIRERN 94.56 m, FHFR
SWRE LS AERF/REWPEIEFFN E 5%
SLE 1000 WA W BN BEINE 2 Fim .

oo e
o

.

| |
S < H H 3

00 100 200 300 400 500 600 700 800 900 1000

B KH

B2 PR EERE BN L (RHEE 200 km)
Fig.2 Precision comparison of two methods with

slant distance of 200 km
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Table 2 Measurement precision at different slant distances

Hizgl TFFRE FFRSE | Bingl TFFRE FRE8E

BE/km BEE/m #H/m BE/km EEJE/m #H/m
20 134.08 9.92 120 813.64 57.73
40 388.17 13.76 140 1011.91 67.76
60 397.85 17.92 160 1098.63 74.04
80 552.98 31.67 180 1223.75 82.54
100 701.54 42.04 200 1331.38 94.56
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Fig.9 System resolution calculation after enlarging the focal length

4 B5

A0 MR R ITR R &  PRE T B B IR
IFRSABHEINHT, B T REH S REBHSHE
WET B FHEH— N REZH, R R PRE S H T
TR . BRFSCRAFEEMEDLE IR &
R el EXT R T B e R R S R, R
LA AR A T ASBE L B ARG, TATREA
AT ERER G —E W B,

E XK

(1] EAR NBERRGEREERMBEARIM]. L3R Az
Tl kRt ,2016.

[2] OLSON C, THEISEN M, PACE T. et al. Model develop-
ment and system performance optimization for staring In-
frared Search and Track ( IRST) sensors[ C]//SPIE,
2016. doi:10. 1117/12. 2225862.

[3] SMITH F G. Atmospheric propagation of radiation[ M].
Bellingham : SPIE Optical Engineering Press, 1993.

[4] WAN W. Passive IR sensor performance analysis using
Mathcad modeling [ C ]//SPIE, 2009. doi; 10. 1117/12.
815238.

[5] PRtk REasHea TESBIM]. J0R A Hm
t,2014.

[6] CAMPANA S. Passive electro-optical systems[ M]. Bel-
lingham : SPIE Optical Engineering Press, 1993.

(7] BRER, B8R, 5E,%F ETHLMAK F Him e R
HMDEERET]. BobE#ERM,2017,24(3) :81-84.



