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Optimum Local Decision Rules in a Distributed Detection System with 
Dependent Observations 
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Abstract: The theory of distributed detection is receiving a lot of attention. A common assumption used in previous studies is 
the conditional independence of the observations. In this paper, the optimization of local decision rules for distributed detection 
networks with correlated observations is considered. We focus on presenting the detection theory for parallel distributed detection 
networks with fixed fusion rules to develop a numeric algorithm based on Neyman-Pearson criterion. Simulation results are  
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presented to demonstrate the efficiency and convergence properties of the algorithm. 
 
Keywords: Distributed Detection, Detection Networks, Dependent observations, Optimum Decision making, Neyman – Peatson criterion 
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5. optimum parallel distributed 

detection 

6. optimum centralized detection 
7. likelihood ratio test 

 

Y)�
� 

1. Tenny, R.R., and Sandell, N.R., “Detection with 
Distributed sensors,” IEEE Trans. Aerospace Elect. 
Syst. Vol. 17, No. 4, pp. 501-510, 1981. 

2. Ekchian, L.K., and Tenny, R.R., “Detection 
Networks,” Proc. of IEEE Conf. on Decision and 
Control, pp. 686-691, 1982. 

3. Chair, Z., and Varshney, P.K., “Optimum Data 
Fusion in Multiple Sensor Detection Systems,” IEEE 
Trans. AerosPace Elect. Syst. Vol. 22, No. 1,  
pp.98-101, 1986. 

4. Thomopoulos, S.C.A., Viswanathan, R., and 
Bougoulias, D. “Optimal Decision Fusion in Multiple 
Sensor Systems,” IEEE Trans. Aerospace Elect. Syst. 
Vol. 23, No. 5, pp. 644-653, 1987. 

5. Srinivasan, R., “Distributed Radar Detection 
Theory,” IEE Proc., Part F 133(1), pp. 55-60, 1986. 

6. Reibman, A.R., and Notle, L.W. “Optimal Detection 
and Performance of Distributed Sensor Systems,” 
IEEE Trans. Aerospace Elect. Syst. Vol. 23, No. 1, 
pp. 24-30, 1987. 

7. Reibman, and L.W.Notle, A.R., “Design and 
Performance Comparsion of Distributed Detection 
Networks,” IEEE Trans. Aerospace Elect. Syst.
Vol. 23, No. 6, pp. 789-797, 1987. 

8. Viswanathan, and R.S., Varshney, P.K., “Distributed 
Detection with Multiple Sensors : Part I-
Fundamentals,” Proc. Of IEEE, Vol. 85, No. 1, 
pp. 54-63, 1997. 

9. Blum, R.S., Kassam, S.A., and Poor, H.V., 
“Distributed Detection with Multiple Sensors: Part  
II - Advanced Topics,” Proc. of IEE, Vol. 85, No. 1, 
pp. 64-79, 1997. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.2

.1
.3

 ]
 

                             8 / 10

https://dorl.net/dor/20.1001.1.2251600.1385.25.2.1.3


��� ������	
�
��� ��������	 ���� o

10. Blum, R.S., “Distributed Detection for Diversity 
Reception of Fading Signals in Noise,” IEEE Trans. 
Inform. Theory, Vol. 45, No. 1, pp. 158-164, 1999. 

11. Samarasooriya, V.N.S., and Varshney, P.K., 
“Decentralized Signal Detection with Fuzzy 
Information,” Optical Engineering, Vol. 36, No. 3, 
pp. 658-668, 1997. 

12. Yu, C.T., and Varshney, P.K., “Paradigm of 
Distributed Detection under Communication 
Constraints,” Optical Engineering, Vol. 37, No. 2, 
pp. 417-426, 1998. 

13. Chen, P.N., and Papamarcou, A. “Error Bounds for 
Parallel Distributed Detection under the N-P 
Criterion,” IEEE Trans. Inform. Theory, Vol. 41, 
No. 2, pp. 528-533, 1995. 

14. Alhakeem, S., and Varshney, P.K., “Decentralized 
Bayesian Hypothesis Testing with Feedback,” IEEE 
Trans. Syst. Man Cyber., Vol. 26, No. 4, pp. 503-513, 
1996. 

15. Mirjalily, G., Luo, Z.Q., Davidson, T.N., and Bose, 
“Blind Adaptive Decision Fusion”, IEEE Trans. on 
Aerospace and Electronics System, Vol. 1, pp.34-52, 
January 2003, 

16. Mirjalily, G., and Emadi, S., “Effects of the Failed 
Local Detectors on the Performance of Detection 
Networks”, Engineering Journal of Tabriz 
University, Tabriz University, Iran, Vol. 28,  
pp. 59-65, Sept. 2002. 

17. Mirjalily, G., Aref, M.R., Nayebi, M.M., “Optimal 
Design of Multibit Radar Detection Networks,” IEEE 
Int. Radar Conf.,pp. 387-391, USA, May 2000. 

18. Mirjalily, G.; Aref, M.R., Nayebi, M.M., and Kahrizi, 
M., “Adaptive Decision Fusion in Parallel Detection 
Networks,” Esteghlal Journal of Engineering,

Isfahan University of Technology, Iran, Vol. 19, 
No. 1, pp. 1-14, Sept. 2000. 

19. Mirjalily, G. Aref, M.R., Nayebi, M.M., and Kahrizi, 
M., “Performance Sensivity of Distributed Detection 
of Radar Targets,” 6th Int. ICEE Conf., K.N. Toosi 
University, Iran, Vol. 4, pp. 129-134, May 1998. 

20. Mirjalily, G., Aref, M.R., Nayebi, M.M., 
“Optimization of Multibit Detection Networks with 
Constant False Alarm Rate”, 8th Int. ICEE Conf., 
Isfahan University of Technology, Iran, Vol. 4,  
pp. 312-319, May 2000. 

21. Aalo, V., Viswanathan, R. “On Distributed Detection 
with Correlated Sensors: two Examples,” IEEE 
Trans. Aerospace Elect. Syst., Vol. 25, No. 3, 
pp. 414-421, 1989. 

22. Blum, R.S., “Locally Optimum Distributed Detection 
on Dependent Random Signals Based on Ranks,” 
IEEE Trans. Inform. Theory, Vol. 42, No. 3,  
pp. 931-942, 1996. 

23. Blum, R.S., Kassam, S.A., “Optimal Distributed 
Detection of Weak Signals in Dependent Sensors,” 
IEEE Trans. Inform. Theory, Vol. 38, No. 3, 
pp. 1066-1079, 1992. 

24. Willet, P., Suaszek, P.F., and Blum, R.S., “The Good, 
Bad, and Ugly:Distributed Detection of a Known Signal 
in Dependent Gaussian Noise”, IEEE Transactions on 
signal processing, pp.3266-3279,Dec.2000. 

25. Hossieni, H., “Distributed Detection of Signals with 
Dependent Observations,” M.S. Thesis, Yazd 
University, Summer 2004. 

26. Al-khafaji, A.W., and Tooley, J.R., Numerical 
Methods in Engineering Practice, Reinnart and 
Winston Inc., 1986. 

 

C���U7�Z��� %�/D� )O[(

�. &��^(V 0	)g,...,g( N1���4'6 a6�RF�i6	
 
� )��(	
��4�.&���Q�7 ���.K4�IR 2<4ES�&5gi	
 <�0 �	<U�(	 ���6 ��4�.��. :

)��(i0)y(g i dy)y(q
ii

∫ ≤

?V 
� ��:

)��(( ) ∫ ∪ ∫ ∪Ω Ω +−
∈ ∈

−=
i/n

i,1Sn
i/n

i,2Sn

N1i1i1N1i dy...dydy...dy)y,...,y(f)(yq
o o

 

<4Y	 �i6	
 
�)g,...,g( N1i/ni/n Ω=Ω�[6	/
 20�� G��� 
:N�� �6 �.i/nΩ2�D �6)g,...,g( N1i/nΩ6��3�	 ���
 
�. .2	<36

��4�..��)�(	 �6 ���6 �	<U�(	 C�	 ?�< |�����	<U�(	 �4J�( 2<4E0)y(g ii ≤�K4�. &��� 	
 �	<U�(	 <�0 a6�R.&�h� :

)��(}0)y(q:Ry{}0)y(g:Ry{ i
di
iiii

di
ii ≤∈=≤∈

K�
	� <U�� l<@ 0	:

)��(}0)y(q:Ry{}0)y(g:Ry{ i
di
iiii

di
ii >∈=>∈

��(�� &�;B� a6�R C�	<6��6)y(h ii�L	:Y �:D/ ��	� 2
:@ �6��:

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.2

.1
.3

 ]
 

                             9 / 10

https://dorl.net/dor/20.1001.1.2251600.1385.25.2.1.3


��� ������	
��
��� �������	 ���� �u

)�r()y(q)y(g)y(h iiiii =

�4�� y<�:

)$#(∫ ∪ ∫ ∪Ω Ω +−
∈ ∈

−=
i/n

i,01Sn
i/n

i,02Sn

N1i1i1N1ii dy...dydy...dy)y,...,y(f)()y(g

C�	<6��6
 �6 �D:R �6 /[6	)�}(/)�r(��	� K4L	:Y:

)��(Ni1,)y(g)y(g)y(h iiiiii ≤≤∀=

�. &��^(V 0	)y(h ii&� �^4�( ���	 �;B� a6�R H� K�<4E �.:

)}x(
{ } { }
{ } { } N,...,1i,0)y(g:Ry0)y(g:Ry

N,...,1i,0)y(g:Ry0)y(g:Ry

ii
di
iiii

di
ii

ii
di
iiii

di
ii

=∀>∈=>∈

=∀≤∈=≤∈

�D �622
	mE
�i6	
 
� `:� [6	/)�x(��	� K4L	:Y:

)}�(Nn1,)g,...,g,g()g,...,g,g( N21nN21n ≤≤Ω=Ω

C�	<6��6:

)}
(Nn1),g,...,g,g,...,g()g,...g,g,...,g( N1i1i1i/nN1i1i1i/n ≤≤Ω=Ω +−+−

	m� /&���:( ?	:R:

Ni1,dy...dydy...dy)y,...,y(f)()y(g N1i1i1N1g,g,...,g( g,g,...,g(ii
)Ng,...,1i1i1i/n

i,01Sn
)Ng,...,1i1i1i/n

i,02Sn

≤≤∀−= +−Ω Ω∫ ∪ ∫ ∪+−
∈

+−
∈

)}�(

|4R<R C�	 �6 /�i6	
&� T�;=	 �:�.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
5.

25
.2

.1
.3

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dorl.net/dor/20.1001.1.2251600.1385.25.2.1.3
http://www.tcpdf.org

