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Principle Components Approach Employment to Estimate the 
Delay Time in Dynamical Systems 

Abstract  
 This research deals with a mathematical approach of principle 
components analysis to estimate the delay time in linear stochastic 
dynamical systems. The delay time has a statistical importance to 
describe the suitable identification. So classical methods are used 
and the results are compared with the proposed approach from the 
simulation experiments where the Principle Component approach 
gives a high degree of success to estimate the delay time especially 
with crosscorrelation and impulse response function. 
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� .

2 4 6 8 1 0 1 2 1 4 1 6 1 8 2 0

X =  3
Y =  - 0 . 1 2 8 8 5

S a m p le  C r o s s  C o r r e la t io n  F u n c t io n  ( X C F )

X =  0
Y =  - 0 . 0 8 0 8 3 3

S a m p le  C r o s s  C o r r e la t io n  F u n c t io n  ( X C F )

X =  3
Y =  - 0 . 1 8 9 6 4

S a m p le  C r o s s  C o r r e la t io n  F u n c t io n  ( X C F )

0 2 4 6 8 1 0 1 2 1 4 1 6 1 8 2 0

X =  3
Y =  - 0 . 1 3 1 1 8

S a m p le  C r o s s  C o r r e la t io n  F u n c t io n  ( X C F )
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L a g

S a m p le  C r o s s  C o r r e la t io n  F u n c t io n  ( X C F )
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L a g

S a m p le  C r o s s  C o r r e la t io n  F u n c t io n  ( X C F )
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0 2 4 6 8 1 0 1 2 1 4 1 6 1 8 2 0
L

S a m p l e  C r o s s  C o r r e l a t i o n  F u n c t io n  ( X C F )
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 ���%1� �������� B�7 /��'��  ���
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�� 7��#)1: (43���� 5	����� ���� �
?ARX �
��6�� �$	�� �� �����$� �=��� 	
�� 
����
$�� �
�;<� ����� 43�����)5(

43���� 5	����� ���� �
?ARX3 ����� 43����� !�@
$��� A
�8�� 
 5-232,4ت ا/.-,+

/$�	�� 	�	��� ��,��6�� 	�	� ���6�� 	�	��� 	�	���7�<� 
 ز;: ا6,7895

2.3282 2.6231 2.8731 2.6281 1
2.32* 2.6138 2.7919* 2.6116 2
2.3275 2.6217 2.7949 2.5853** 3
2.3365 2.6179 2.8713 2.6079 4
2.3251 2.6005 2.8673 2.6412 5
2.3256 2.6038 2.8295 2.6288 6
2.3288 2.6295 2.8306 2.6166 7
2.3332 2.6349 2.8715 2.6351 8
2.3291 2.6089 2.8748 2.6373 9
2.3322 2.5863* 2.8559 2.6342 10

.HMNG ا2PM5ح 6DEFG HI ز;: ا6,7895  (**).اHMNG 6,7895 ا6DEFG HI JKL5 ز;: (*)
7��#)2:(43���� 5	����� ���� �
?ARX �
��6�� �$	�� �� �����$��=��� 	
�� ���
�	�� ������� 

����
$������ 43�����)5(
43���� 5	����� ���� �
?ARX3 ����� 43����� !�@
$��� A
�8�� 

+Q,R6523ت اSTU-5 
/$�	�� 	�	��� ,��6�� 	�	��� ���6�� 	�	��� 	�	���7�<� 

 ز;: ا6,7895

2.3287 2.6231 2.8736 2.6285 1
2.3208* 2.6138 2.7902 2.6132 2
2.3294 2.6217 2.7856** 2.5957** 3
2.3386 2.6179 2.8631 2.6162 4
2.3256 2.6005 2.8679 2.6416 5
2.3264 2.6038 2.8301 2.6302 6
2.3306 2.6295 2.82 2.6205 7
2.3352 2.6349 2.8613 2.6374 8
2.3295 2.6089 2.8756 2.6374 9
2.3326 2.5863* 2.8573 2.6352 10

.HMNG ا2PM5ح 6DEFG HI ز;: اHMNG (**)  .6,7895 ا6DEFG HI JKL5 ز;: ا6,7895 (*)
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B 43�����)6(.

43���� 5	����� ���� �
?ARX43����� ��� �	
B �
 5-232,4ت ا/.-,+

/$�	�� 	�	��� ��,��6�� 	�	� ���6�� 	�	��� 	�	���7�<� 
 ز;: ا6,7895

1.7165* 1.6777* 1.6777* 1.4864 1
1.736 1.6875 1.6875 1.4818** 2
2.073 1.9834 1.9834 1.7642 3

2.0658 1.9748 1.9748 1.7752 4
2.0681 1.9969 1.9969 1.7766 5
2.0684 1.9961 1.9961 1.7748 6
2.0783 1.9745 1.9745 1.7711 7
2.073 1.9763 1.9763 1.7807 8

2.0688 1.9853 1.9853 1.7719 9
2.0706 1.9878 1.9878 1.757 10

.HMNG ا2PM5ح 6DEFG HI ز;: اHMNG (**)  .6,7895 ا6DEFG HI JKL5 ز;: ا6,7895 (*)
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/$�	�� 	�	��� ,��6�� 	�	��� ���6�� 	�	��� 	�	���7�<� 
 ز;: ا6,7895

1.7165* 1.6776* 1.5469* 1.4863 1
1.736 1.6874 1.5491 1.4848** 2
2.073 1.9833 1.7857 1.7642 3

2.0658 1.9747 1.7925 1.7753 4
2.0681 1.9968 1.7915 1.7767 5
2.0684 1.996 1.782 1.7748 6
2.0782 1.9746 1.7818 1.7711 7
2.073 1.9766 1.7835 1.7808 8

2.0688 1.9858 1.7834 1.7719 9
2.0706 1.9877 1.7915 1.757 10

(*)JKL5ا HMNG :;6 زDEFG HI 6,78956 ز;: ا6,7895  (**).اDEFG HI 2حPM5ا HMNG.


