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ALGORITHM FOR MOTION PARAMETERS ESTIMATION
IN IRST SYSTEMS*

ZHU Ju-Bo ZHOU Hong-Chao
( National University of Defense Technology, Changsha, Hunan 410073, China)

Abstract Based on parameterized model of target flight orbit, this paper presents an algorithm to estimate target range and
other location and velocity via infrared sensor, according to this, target threat degree and target identity can be discrimina-
ted. Simulation calculation confirms that this method is more accuracy, and depends less on a opriori knowledge of target

location initial value. This algorithm can be used for target motion parameter estimation in other measure system.
Key words infrared sensor, parameterized model, threat estimation.
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Fig.1 Relative Error of Range Estimation. Trans-
verse axis; sample point; Vertical axis: relative er-
ror, unit;% . (a)measuring element without random
error; (b) measuring element with 1% random er-
ror.
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2.1 HE(6)MHEZE(T)HETHRIR

FIRBR(6) B (7) , SEfi B A B U
(BPREAENR ), 45EBEMBTHBRARE
HUREFMAREHLIR 2 (HEFSH 0.5% ) B BIF
BT, AT R TR

F1 HB(6)MWE(T)HBRGBR
Table 1 Simulation Result of Model (6) and Algorithm (7)

EfE 50 -0.8 5 0.8 1

i 49.3 -0.8 49 08 0.9
wgTrmA A
Bz 2 MMRE 1.4% 0.5% 2.2% 0.4% 9.7%

i 50 -0.8 5 0.8 1
P L L
B 2 HXTi72£0.03% 0.02% 0.03% 0.03% 0.2%

2.2 SENEREI G TR AOR M

A 6% B 1E BArARLZ S B EIER T, W)
EXZEEH ST SRR SRAEK2. HF
S8 a.c BN km,b.d B)BEALN km/s. AFR 2
A LARIE , YME A B A HG T S R A K R
(6) XoF 9B i) M B B BE 1K, 7 SC B S22 W A 2
2.3 ARSI R

EMEE EMABIIRE (HRELEB
1% ) , %5 AR (6) P AR & 80 BAR
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-Table 2 The Initial Value Influence on Estimation of Re-

gression Model (6) ( without measured random error)

a b c d
H{E() 50 -0.8 5 0.8
A 1 25 -0.56 3.5 0.56
HIXHEZ 0.5812%  0.3040%  2.0839%  0.4644%
a2 35 -0.64 4 0.64
HISHREZE 0.3429%  0.0058%  0.0321%  0.4624%
H{E(2) 40 -0.9 6 0.7
W 1 20 -0.54 0.36 0.42
HXHRZE  1.3280% 1.1518% 1.5681% 1.2809%
a2 35 -0.72 4.8 0.56
HRZE  02358% 0.4339% 1.8573%  0.1828%
E{EH(3) 30 -0.5 4 0.6
W 1 15 -0.3 2.4 0.36
H3HEZ 0.5617%  0.6070% 1.1518%  0.9244%
a2 18 -0.35 2.8 0.42

HXTiRE  0.5050% 0.0573% 0.7267% 0.5310%

B Bl iR
MEEBATAT LLAGE, 2/ M =3 sfhitef, i
BT ARXHRZE AN 20% ,M =5 B4 15% .

3 5

ASGEL R BIREsi SRR, B3 T
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BE T RAFRIEER.
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Fig.2 Relative Error of Range Estimation. ( Transverse axis: sample point; Vertical axis: relative er-

ror, unit 1% )
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