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Target State Estimation based on R-D Map

in Active Sonar

Uhl-Hoe Huh , Jea-Soo Kim

Abstract

Active sonar systems are not only used in the detection of
targets but also target state analysis and classification of targets.
In this thesis, an algorithm based on R-D Map of single ping is
developed to analyze the state of moving targets in 3-D occan
environment, and verified through the simulation. Since the
amount of doppler shift is related to the spatial location of
highlight position and the speed of the target, a nonlinecar
inversion problem is formed to determine the state of target such
of the aspect angle, velocity. The inversion methods are found to

be successful for the target state analysis.
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$oAlgshA EEhe wgel 9yl Wikel 914 23
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R A FueRAT Al FAgel wulddth 4318 FIT 34

el gk At = 1/f;
71 E Ak T = N4t = NJ/f,
T S df = 1/T = {J/N (3.1)
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Levenberg-Marquardt MethodE A}&3te] 4" N7/I9 dHolH(x;, »)9% M

M) mAES aE 7MA I vAY IAARLR FHHE
vi=Ax;;a") +eg; (i=1,2,...,N) (4.1)
w2} A x* merit FFE 2429 Zrh
Y(a) = ,ﬁ,[ vi— Rz a)] (4.2)
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2(a)=2*(a) +(a— a) v (ay+

%(a——ao%A- (a—ap)+ + -

zc—b~a+%a-A-a 4.3
o] 7] ol A}
c = ¥ (ay), b= —v2|a,
2.2
[ A]u = ai,aal_ ao (44)
A} (43)0.2RE, Lol hE 71e7E e 2ol 4A Atse] A
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Ao, AAT @2PE B8 BBIE AR AN vi = 002 T,
Qpext = Qour™t A‘l' [—sz(acur)] (46)
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¥ of Case 1 Case2 Case3
Normalized Normalized Normalized
HL | Range Range Range
Frequency Frequency Frequency
1 169.0 1.00709 182.0 1.00861 186.0 1.00952
2 171.9 1.00713 184.3 1.00860 187.8 1.00950
3 174.8 1.00717 186.6 1.00858 189.7 1.00948
4 177.8 1.00720 188.9 1.00856 191.6 1.00946
5 180.7 1.00724 191.2 1.00854 193.4 1.00944
6 183.6 1.00727 193.5 1.00852 195.3 1.00943
7 186.6 1.00730 195.8 1.00850 197.2 1.00941
8 189.5 1.00732 198.1 1.00848 199.0 1.00939
9 192.4 1.00735 200.4 1.00845 200.9 1.00937
10 1954 1.00737 202.7 1.00843 202.8 1.00935
11 198.3 1.00739 205.0 1.00840 204.6 1.00933
12 201.2 1.00741 207.3 1.00837 206.5 1.00931
13 204.2 1.00742 209.6 1.00834 208.4 1.00929
14 207.1 1.00743 211.9 1.00831 210.2 1.00927
15 210.0 1.00744 214.2 1.00828 212.1 1.00925
16 213.0 1.00745 216.5 1.00825 214.0 1.00923
17 215.9 1.00746 218.8 1.00821 215.8 1.00921
18 218.8 1.00746 221.1 1.00818 217.7 1.00919
19 221.8 1.00746 223.4 1.00814 219.6 1.00916
20 224.7 1.00746 225.7 1.00811 2214 1.00914
21 227.6 1.00745 228.0 1.00807 223.3 1.00912
22 230.6 1.00745 230.3 1.00803 225.2 1.00910
23 233.5 1.00744 232.6 1.00799 227.0 1.00908
24 236.4 1.00743 234.9 1.00795 228.9 1.00906
25 239.4 1.00741 237.2 1.00791 230.8 1.00903
26 242.3 1.00740 239.5 1.00786 232.6 1.00901
27 245.2 1.00738 241.8 1.00782 234.5 1.00899
28 248.2 1.00736 244.1 1.00777 236.4 1.00897
29 251.1 1.00733 246.4 1.00772 238.2 1.00894
30 254.0 1.00731 248.7 1.00767 240.1 1.00892
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sxgd AzFPolse T E4¢& HL Aoz HFEe] FAUZ
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R-D Mapg ol&3te] FAFHE FA3HI JEixe AA FHANS2FH
FFTEZ =3 R-D Mapg #Adstelof &4 2 =2aAe EARE AZAZA
=3 R-D Mape FA9 deig 7MY, MOSTAZ 614 R-D Mapg #7333
o dol= 7t Al ug =T FHAF7L AZse ALe BFY F Utk ©l
2a ol Wl vmA AEF k& THAE quA7t & BAAY EEY T
Fase JrAFHOE ZAEY R-D Map$ 27433t th

R-D Mapl 2% E49 &E, AA4S= gz BHFUFAA v
garo) o] ol &5tk L-MAERHS Ag3ke} 371X Cased) R-D MaplA
gANHE Ax3sde o, vad A8 e Aok AAER T} 35A
g mAAuane Aols dabEuelA wAg Aol oz, TAANZZFH

D Mapg AR we] el 7I1dH w24 R-D Mapol 9% ZAZEHFA
o gANzzEY dviy BEF R-D Map= AR stE 7hel FeEnh

guixoz FANH FAVYE @FE gty Boe o s 34
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