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Abstract: Kernel matching pursuit requires every step of searching process be global optimal searching in the redundant 

dictionary of function. Namely, the dictionary learning time of KMP was too long. To the above drawbacks, a novel tech-

nique for KMP based on IFCM was proposed to substitute local searching for global searching by using the property su-

periority of dynamic clustering performance, which was also the superiority in Intuitionistic fuzzy c-means algorithm. 

Then two testing including classification and effectiveness were carried out towards four real sample data. Subsequently, 

high resolution range profile (HRRP) was selected from the classical properties of target recognition in the middle ballis-

tic trajectory, which were extracted for getting sub-range profile. Finally, three algorithms including FCM, KMP, 

IFCM-KMP were carried out respectively towards different kinds of sub-range profile samples in emulation platform, the 

conclusion of which fully demonstrates that the IFCM-KMP algorithm is superior over FCM and KMP when it comes to 

target recognition in the middle ballistic trajectory. 
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òý×ö	ADI¹�$eOV< DI¹�pr[\�

O×� $xyo
ëuQ���3 ³ylÒp#

	��M DI Q$µ�1qGdõMyl$Öò¹

�Q�U�IFCM-KMPylV>µ$1 

4  ���� c ����	
��
���

��������� 

4.1  �������� 

rsËrtuEÕV¹�v�rsËr(ICBM, 

intercontinental ballistic missile)7�wxrsËr

(TBM, tactical ballistic missile)�v�rsËr7wx

rsËr² 2 ³Ër$F6yr�¿7��ÙES

�z�Ò�½{¬|�2|�%þ|Á£��û�

7}~1½{¬| (�Ùv�Ëryr�9½

80~200s��Ùv�Ëryr�9½ 4~5min)���

Æ�Þ��}~�´�pr�g��û��¶��

�W³��tu�ª}~�x�¡õ�����â

Á£1½%þ|(�/�9¥# 1min)���$��

eO?��û�S<�=�ª}~�9������

����#Wa�R}~�W�Ã)�}~�Ë�

!���1½2|(yr�9& 20min;×�)���

yrØ�õ�$û�%}~�9��À�Ërtu

EÕ�×)$ý�K2½2|�h'�&VËrt

u$���|1ªV�=§>���ý���� 

¡�¢£¤7���yr$¥¡VW�$�²¯�

�û�EÕ¦Ï	P�$§�1�Å½rsËr2

|�¨pû�V©©ª«�qqGcób"#�û

�ol���& 3 ³[13]
���VF=��¬Þ�¿

$û�ol�F=­`"Ö$û�ol�F=®¯

"Ö$û�ol1q(�°W�:;ôV��±A

b��²½¨pA³U´µ$�����ó¶��

±Ab$m¡�·-¸¹��@��$�º�®¯

»"#1S<F=¨p��ô�HRRP×�=�b1

qG HRRP ²W��"#�6¼ol�=F=®¯

"Ö$��û�ol1 
4.2  	
 IFCM-KMP����������
�

���� 

"#óbVrs2|¨pW�(�°:;ô

û�$±©½¾16¼Lb¿¥{BC÷À7��

2]

[14](FKOT-CC)yl<"#�Ö�ôprób1

FKOT-CC yl���³Ö÷À�ë-G@A#(

�{�9�^_prBC÷À��LbBC��2

]�Á£��9-G$�³Ö"#ób�À��N

OIJK½{�92cÁ���9$WìF³Ö

H34BC÷À����ÂÃó("#�ôób¥

¡1&	õöHÁ£ IFCM-KMP $��û��

FKOT-CC yl$�þ56-GK L={(x1, y1), 0, 

(xl, yl)}�{,- K %{�- σ(σ Ä 0)$LbÒ7

IFCM-KMPylSW�1½
�ÁÐ2�VênO

FKOT-CC ylpr"#ób�ëc"#$�ôe

&û�<Å�B_��nO FCM�KMP�IFCM-KMP

ylpr������ÆdõuÖò1Ç

rs2|��û�V½M³È±��(g�

�)�ÉÊËÌÍÎ ¡%u�¢£¤2û��r

Ï16¼âÐÑÙc!3$rÏ��&Òpr
�

ÁÐ�nO$-G(�rÏ�g��� ¡�¢£¤)

ÒV½Ó²ÔÕ2<M���$Öd��î�"

#$1��ØÙ�-��m×� 60mm��« 140mm�

Ð  13.4°	¨pnOßpØÙî�o
�ÚeÙÛ

ÌÍ& 8.75~10.75GHz�ß� 20MHz	��ÜÝ 

�Þß Ò& 0°�o· ÌÍV 0~180°��Òo·

 n59à& 0.47°1�-GV 121�$�M�56

-��& 65�77�58�501ÁÐ2�nO»9àH

z�2LbWáe&IJ-G�uâe&îï-G1 

ÁÐ2�êób-G"#�ô16 3&rs2|

4�îï-G�ô$�9±1�u2�798�7ã8�

7ä8�7*8��34g��� ¡�¢£¤��r

Ï$�ô1�6 3�U�M��ô9å½*�æç£

Å�fG FKOT-CCylòób��Öõm$è�"

#�u2Ó+$P�©©V�xyOPéê$1 
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�ABC� 



�142� �  �  �  � � 33� 

ë<âUM��ôpr IFCM-KMP��
�

ÁÐ1Lb(){,- K(x, xi)=exp(−�x−xi�
2/ 

2σ2)��hA{�- σ

2=0.03����- m=2��

���- (�56³�- )c=4�56-G*-

n=250� !*+,Q ε=10−5
�ηt=0.2�h- !

x-� b=016 4&nO IFCM-KMPylpr�

�
�ÁÐ�ëu@A# 2��9$ PCA®��

161ë<M��ô��nO FCM�KMP yl

pr��
�ÁÐ�!5"#6 5�6 6 $ 2 �

@A®�C416 4�6 5�6 62�7⊕8�7⊗8�
7a8�7:8��34g��� ¡�¢£¤�

�rÏ1Â^�IFCM-KMP$��µ�Bö��

rÏ>µH'�;ÝÏ�u� 3 �56éÒ�K

½M¦��2]ìÍ�N�OP ε1=0.2331KMP

$��µ�õ8 IFCM-KMP a8�N�OP ε2= 

0.3731q FCM $��µ�BP��rÏ7g�

�æç56õ)�§>p#�;�rÏ$µ��

N�OP ε3=0.7411 

 
� 4  D�AB� IFCM-KMP 2�
� PCA�� 

 
� 5  D�AB� FCM 2�
� PCA�� 

 
� 6  D�AB� KMP 2�
� PCA�� 

qGM�-h-$÷ø�M�56�1%N�

OPéQ>c¥!13 3 ¯� FCM�KMP�

IFCM-KMP 3³yl½S!ÁÐ�T�Lb 100a

¥!�-$�ÒN�OP%�rÏ$�Òû�Û1

�3 3�U�IFCM-KMP<=�rÏ$�Òû�Û

õ(�KMP a8�q FCM �Òû�ÛB�1

IFCM-KMPyl$Ër¥¡õ8 FCMõí��½

�îï$!�8ð�ª�ylõ8 FCM ½��Ö

òU$GÂC��VÑ/ FCM yl´lds$1

�yl$Ër¥¡Vññ(= KMP yl$��F

�yl��+,-./prWXYáò� KMP y

l$3WYá�@Á>µHóô	3WYáË��

9��$Çõ1�À�õ8 KMP yl��yl½

�9��¡%��ÖòUÎØ>õ�C�1�À�

<=�noû�µ�%û�¥¡$rs2|��

û��IFCM-KMPyl¥ö&W³õö$L÷1 

� 3        3�������	
��� 

������������ 

E< F.G�HI ε’ F.9:J η F.9:KL s 

FCM 0.755 0.481 0.800 

KMP 0.381 0.773 12.100 

IFCM-KMP 0.241 0.867 3.211 
 

5  ��� 

6¼$©©øùVF={����²WÉÊ�

NO�^�® c ÒQ��yl$_`��C�ë

KMP yl2{./����¢+./¤prWX

Yá�óô	 KMP yl3WYá$Çõ���H

ú�	yl��¡��"#	×ö$��û�µ

�18_Lb(�°:;ô²Wrs2|��û�
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�æO$"#�Ö���<upr"#ób�"�

ô�Hq��nO FCM�KMP�IFCM-KMP 3 ³

yl<�rÏpr��û�
�ÁÐ1
�®�3

G��^�yl$Ër¥¡õ8 FCM õí��½

�îï$!�8ð�ª�ylõ8 FCM ½��Ö

òU$GÂC��VÑ/ FCM yl´lds$1

qõ8 KMP yl��yl´Ê½�9��¡%�

�ÖòUÎØ>õ�C�1�À�<=�noû�

Û%�µÖ$rs2|��û�� IFCM-KMP y

l¥ö&W³õö$L÷1ª�ylû>Wü�ý

p�2þ$Ho������ m�{�- σ�*+

,Q ηt$@Aol�Lb¥!�-<��û�®�

$µ�â%½�Árs2|��½��(�
�½

��)nO�yl<�rÏpr��û�$��µ
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