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Moving Target Recognition Based on HMM
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(ATR Lab, National Univ. of Defense T echnology, Changsha 410073, China)
Abstract: This paper puts forw ard a recognition method based on the parameter of the moving target that the missile-borne
pulsed Doppler radar can achieve and the HM M, and then analyzes the limited performance of the method under different cie-
cumstances.
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Tab.1 Possible motion state of target
1 -1 -1 -1 10 0 -1 -1 19 1 -1 -1
2 -1 -1 0 11 0 -1 0 20 1 -1 0
3 -1 -1 1 12 0 -1 1 21 1 -1 1
4 -1 0 -1 13 0 0 -1 22 1 0 -1
5 -1 0 0 14 0 0 0 23 1 0 0
6 -1 0 1 15 0 0 1 24 1 0 1
7 -1 1 -1 16 0 1 -1 25 1 1 -1
8 -1 1 0 17 0 1 0 26 1 1 0
9 -1 1 1 18 0 1 1 27 1 1 1
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Tab. 2 Parametre of target to recognise Tab.3 Result of recognition
I 1l 1 (N=10,T;=1s, 5,= a)
a 1 1 1 I 1I I
A 20 40 60 I 96 12 0
P 0.1 0.2 0.3 1l 4 59 22
Py 0.7 0.5 0.3 1 0 29 78
4 5
Tab.4 Result of recognition Tab.5 Result of recognition
(N:=50,T,=1s 5= a) (N,= 100, T,= 1s, s,= a)
I II 11T I 1I I
I 100 0 0 I 94 0 0
I 0 85 16 1I 6 97 12
I 0 15 84 11T 0 3 88
6 7
Tab.6 Result of recognition Tab.7 Result of recognition
(N;= 10, T;= 0 1s, s,= da) (N;= 50, T;= 0. 1s, sp= da)
I II 11T I 1I I
I 69 28 14 I 91 9 1
I 20 26 17 1I 8 46 42
I 11 46 69 11T 1 45 57
8 9
Tab.8 Result of recognition Tab.9 Parametre of target to recognise
(N;= 100, T;= 0. 1s, sp= da) I 1l 1
I I I a 1 1/20 1/ 60
I % 12 0 A 20 20 20
I > 67 27 P s 0.1 0.1 0.1
1 0 21 73 Po 0.7 0.7 0.7
3.3
9 5
2 0’ 2 2
a a= 1 a=1/10 a= 1/60,
s 10 11 12 sp= a Pi= 100%
T.=1s 13 14 15 Sp
= da Pqs= 100% T,= 0.1s
10~ 15 ,
(1) B Nt
(2) Pa .
(3) sp=da $H= a
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Tab. 10 Result of recognit ion Tab.11 Result of recognition
(N;=10, T,= 1s, s,= a) (Ni=50,T,=1s 5,= a)
I II i I II i
I 81 30 3 I 97 3 0
I 12 35 16 I 4 74 25
I 7 35 81 il 1 23 75
12 13
Tab. 12 Result of recognition Tab.13 Result of recognition
(N,=100, T)= 1s, s,= a) (N,=10, T,= 0. 1s, sp= da)
I I I | I I
| 100 3 0 I 88 11 0
I 9 87 17 Il 12 80 3
I 9 10 83 I 0 9 97
14 15
Tab. 14 Result of recognition Tab.15 Result of recognition
(N,=50,T=0.1s s,= da) (N,= 100, T,= 0.1s, s,= da)
I I il I I I
I 100 0 0 I 100 0 0
II 0 100 6 I 0 100 2
I 0 0 94 il 0 0 98
, ( a da)
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