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ARRAY DETECTOR 
• 𝑁𝑁2 detectors in the diffraction limited foot 

print. 
• 𝑀𝑀2 total detectors.   
• 𝐴𝐴𝐷𝐷 = 𝑓𝑓2Ω𝐹𝐹𝐹𝐹𝐹𝐹, 𝐴𝐴𝐷𝐷 = 𝑁𝑁2𝐴𝐴𝑃𝑃𝐷𝐷,  Ω𝐴𝐴 = 𝐴𝐴

𝑓𝑓2
.  

• 𝑀𝑀2

𝑁𝑁2
= 𝐴𝐴

𝐴𝐴𝐷𝐷
 spatial modes 

 
 

Standard Detection Mechanism 

Λ1,𝑆𝑆𝑆𝑆 = ∑ ∑ 𝑟𝑟𝑖𝑖𝑖𝑖+ 𝑀𝑀
𝑖𝑖=1 ,𝑀𝑀

𝑖𝑖=1 Λ2,𝑆𝑆𝑆𝑆 = ∑ ∑ 𝑟𝑟𝑖𝑖𝑖𝑖− 𝑀𝑀
𝑖𝑖=1

𝑀𝑀
𝑖𝑖=1 , 

�̂�𝑑𝑆𝑆𝑆𝑆 = arg max�Λ𝑖𝑖,𝑆𝑆𝑆𝑆 � ; 𝑗𝑗 = 1,2 
Proposed Detection Mechanism 

Λ1,𝑃𝑃𝑆𝑆 = ∑ 𝑟𝑟𝑖𝑖𝑖𝑖+𝑖𝑖,𝑖𝑖∈𝛺𝛺 , Λ2,𝑃𝑃𝑆𝑆 = ∑ 𝑟𝑟𝑖𝑖𝑖𝑖−𝑖𝑖,𝑖𝑖∈𝛺𝛺 , �̂�𝑑𝑃𝑃𝑆𝑆 =
arg max�Λ𝑖𝑖,𝑃𝑃𝑆𝑆 � ; 𝑗𝑗 = 1,2 

Analytical Results 

𝑃𝑃𝑒𝑒𝑆𝑆𝑆𝑆 = 𝑄𝑄 �� (𝑔𝑔�𝑒𝑒)2𝑁𝑁4𝐾𝐾𝑠𝑠2

(𝑔𝑔�𝑒𝑒)2𝐹𝐹(𝑁𝑁2𝐾𝐾𝑠𝑠+2𝑀𝑀2𝐾𝐾𝑏𝑏)+2𝑀𝑀2𝜎𝜎𝑛𝑛2
� ; 

𝑃𝑃𝑒𝑒𝑃𝑃𝑆𝑆 = (1 − 𝑃𝑃𝐹𝐹𝐹𝐹)𝑄𝑄 �� (𝑔𝑔�𝑒𝑒)2𝑁𝑁4𝐾𝐾𝑠𝑠2

(𝑔𝑔�𝑒𝑒)2𝐹𝐹(𝑁𝑁2𝐾𝐾𝑠𝑠+2𝑁𝑁2𝐾𝐾𝑏𝑏)+2𝑁𝑁2𝜎𝜎𝑛𝑛2
�

+0.5𝑃𝑃𝐹𝐹𝐹𝐹.

  

 
 

Bit error rate of the PR and SR for various background 
noise levels when  �̅�𝑔 = 200 and 𝑃𝑃𝐹𝐹𝐹𝐹 = 10−6. 

 

Bit error rate of the PR and SR for various background 
noise levels when  �̅�𝑔 = 200 and 𝑃𝑃𝐹𝐹𝐹𝐹 = 10−6. 

CONCLUDING REMARKS 
In this paper, an array detection strategy was proposed. 
The proposed detector took advantage of a recently 
introduced algorithm for identifying the location of the 
signal-bearing detectors in a focal plane array receiver. 
The proposed receiver outperforms the standard array 
detector by a significant margin over a wide range of 
background noise levels. Furthermore, we showed that 
the proposed receiver performance is independent of the 
size of the detector array while a standard receiver 
performance is impacted adversely by an increase in the 
size of the detector array due to background noise. 
Therefore, the proposed receiver proved to be a viable 
detection strategy in background noise limited free space 
optics communication channels.  
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