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I.	Introduction	and	Motivation:	

This	 research	 presents	 a	 3-D	 position	 optimization	 of	 solar-powered	 hovering	
unmanned	 aerial	 vehicles	 (UAVs)	 for	 efficient	 communication	 in	 optical	 wireless	
backhaul.	The	UAVs	simultaneously	receive	sensor	data	and	harvest	solar	energy	while	
hovering.	 Once	 a	 sufficient	 energy	 reserve	 is	 attained,	 the	 collected	 sensor	 data	 is	
transmitted	to	a	ground	base	station.	However,	both	solar	energy	collection	and	laser	
signal	transmission	by	UAVs	are	subject	to	attenuation	when	passing	through	clouds.	To	
enhance	 system	 performance	 and	 flexibility	 under	 different	 conditions,	 we	 explore	
various	attenuation	coefficients	and	parameters	to	determine	the	UAV's	optimal	location.		

	
Fig.	1.	Hovering	UAVs	wireless	communication	backhaul	system	model	

II.	System	Model:	

The	Solar	Energy	Model	is	given	by	
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The	received	signal	at	the	GBS	𝑍	is	

𝑍 = 𝜂𝕙𝑌 + 𝑁 = 𝜂𝕙𝐺𝑋 + 𝑁 = 𝜂𝕙𝐺(𝑆& +𝑁&) + 𝑁	

The	end-to-end	rate	for	AF	scheme	with	channel	gain	𝕙	is	
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III.	Optimization	problems	and	simulation	results:	
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Fig.	2.	3-D	UAVs	position	optimization	problem	under	different	environment	conditions	

IV.	Summary	

The	 first	 curve	 depicts	 variations	 in	 atmospheric	 fading	 channel	 conditions.	
Subsequently,	the	second	and	third	curves	reveal	that	severe	atmospheric	turbulence	or	
reduced	Signal-to-Noise	Ratio	(SNR)	results	in	a	lower	optimal	UAV	positioning	in	the	x-
y	plane,	indicating	closer	proximity	to	the	ground	base	station.		

Conversely,	the	fifth	curve	illustrates	that	increasing	laser	signal	energy	or	altering	solar	
energy	 attenuation	 factors	 (𝜓% 	and	𝛽% )	 raises	 the	 optimal	 UAV	 altitude,	 indicating	 a	
tendency	for	UAVs	to	move	closer	to	the	sun.	Similarly,	the	sixth	curve	follows	an	inverse	
trend	observed	in	the	third	curve,	with	deteriorating	SNR	leading	to	an	increase	in	the	
optimal	UAV	altitude.	
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