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Abstract: The principle of the Elman nueral network and the features of small infrared target detection

are presented in this paper. The Elman neural network is used to estimate the background in an infrared

image and then the background noise is eliminated according to the principle of background elimination.

Thus, the potential small infrared target is detected. The Neural Network Toolbox in Matlab7.0 is used

to do an experiment on programming. The experimental result shows that this method is effective for

the detection of small infrared targets.
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Elman/CbvY6.n2�DT�2LA=IT�2LA&.f℄�G�: Elman/Cbv:��bvL7$�G���j;6K ElmanN.qYRLS��\ 1O8g ElmanbvL$℄<��?\ 1 S� p gA&�o�. R1 v6J�
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al(k) = tan sig(IW 1,1P + LW 1,1a1(k − 1) + b1) (1)

a2(k) = purelin(LW 2,1a1(k) + b2) (2)T�2SL$ �F: f(x) = tan(x) �Ta2SL$ �F: f(x) = x �bv6* Nguyen-Widrowid��<7��qid- NguyenWidrown#? 1990	U=�N=%	bvL�LKI LW � IW �4�o
b* XL:EX3��<7��G�KILbv��y�R℄$#L�FdAI�qidBL LW � IW  b <7Lh�6�2SLzv/C6Le*�5AI�QRm,Iq2LA

&X.�℄ LW � IW  b *`�M#LF��<7�w��Nguyen-Widrow id��7bvL�l3.N\7A�vFo' [3] �gq!|J-���.*q!0`;'Æou - Yo|Lm4f��)TZr8Ld�
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net = newelm([0 1], [150 1], { ’tansig’, ’logsig’ })q�F27�v Elman /Cbv�qbv.n2�T�2. 150 v/C6��SL[��F: tan sig �Ta2.�v/C6�[��F:
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net = train(net, Pseq, Tseq)q�F℄bv���l�Pseq :���o�
Tseq:�$�o�nE �: MATLABSL Cell

Array `��q�F*�l�Lbv����� Yseq � �: Cell Array `��
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3.1 ��p��4�SL�$\}: 40×40 L�Z\}�=g��\}L�E\}�-r}L Matlab 9�4P27�

T=ones(40)*0.95;

T(19:21,19:21)=0.98;

T(30:40,30:40)=0.96;

T(20,30)=0.96;
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P(20,20)=0.94; P(18,20)=0.945;

P(19,21)=0.965; P(19,19)=0.94;

P(20,18)=0.94; P(20,22)=0.96;

P(21,19)=0.94; P(21,21)=0.94;

P(22,20)=0.96; P=ones(40)*0.95;(}L��\}�����^��$\}LHvSU�\ 2 :�lL?k�\�
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P=ones(40)*0.95; P(18,20)=0.94;

P(19,21)=0.94; P(19,19)=0.96;

P(20,18)=0.94; P(20,22)=0.96;

P(21,19)=0.94; P(21,21)=0.96;

P(22,20)=0.94;Y
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U 28 ZU 10 ^ V ` 21. 1 >-4 (18,20) 13/0EG85L
19 20 21 22 23 24 25 26 27

16 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705

17 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705

18 0.0010705 0.65341 0.0074519 0.0021171 0.006438 –0.00093483 0.00010996 –0.0038181 0.0048389

19 0.0010602 0.0010661 0.0010798 0.0010869 0.0010742 0.0010545 0.0010571 0.0010691 0.0010799

20 0.0010703 0.0010703 0.010705 0.010706 0.010705 0.010704 0.010704 0.010705 0.010706. 2 >-4 (18,20) 13/0EG85L
19 20 21 22 23 24 25 26 27

16 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705

17 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705 0.0010705

18 0.0010705 0.15168 0.0029796 0.0011287 0.0021729 0.00055866 0.00063892 –0.00028372 0.0016925

19 0.0010682 0.0010694 0.0010723 0.0010736 0.0010708 0.0010667 0.0010667 0.0010704 0.0010727

20 0.0010704 0.0010704 0.010705 0.010705 0.010705 0.010704 0.010704 0.010705 0.010705��/0=����PL�^��$�_���7x;s"L){N�?��}JLge��s^�Elman /Cbv�N.?kKZZ�	���)L,U�a(ODW!S=� Elman /Cbv?�^��$/0SN.��L'*�E� l���
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