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Introduction



Introduction

ÅMobile devices receive signal from

the antenna infrastructure.

ÅDamage of this infrastructure

causes loss of signal

ÅIn disaster situations, possibility of

antenna collapse is large.

ÅFast and efficient countermeasures

are needed.

Damaged left by the occurrence of natural disaster              
(Japan earthquake 2011)



Introduction

Architecture of proposed research representing a UAV 
LAP providing signal to a area affected by disaster

ÅConsidering the need for communication

in disaster areas, the UAV platform is

selected to solve this problem.

ÅWith the help of solar energy harvesting

technique, UAV can perform long-term

flights.

ÅWireless communication model using

path-loss shadowing appropriately

represent LOS and NLOS links.

ÅMATLAB Antenna Toolbox is used for

signal behavior visualization.
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UAV Modeling

ÅIn the following section the energy acquisition model and the

power consumption calculation are described.

ÅA clear sky model is assumed, meaning the solar radiation

detected at the solar panels is equal to the extraterrestrial solar

radiation.

ÅPower consumption is calculated from the dynamic equations of

the UAV.

ÅWireless communication channel modeled considering path-loss

shadowing.



UAV energy acquisition model
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Angles formed by the sun ray 
of light on solar panels



UAV power consumption model

UAV diagram and coordinates

● ╥Ȣ╬▫▼♬Ȣ▼░▪ⱶ ◐ ╥Ȣ╬▫▼♬Ȣ╬▫▼ⱶ ◑ ╥Ȣ▼░▪♬

T :  Thrust

╛ȡLift

╥ȡUAV velocity Ɫ▬►▫▬ȡPropeller efficiency
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╟▫◊◄ȡPower consumption

╟╪○ȡAvionics power



UAV power consumption model

╟▫◊◄ȡPower consumption ╟░▪ȡPower input

╟╫╪◄ ╟░▪ ╟▫◊◄

╤═╥▄▪▄►▌◐□╪►▌░▪

ÅKnowing the harvested energy and
the power consumption, it is possible
to calculate the energy margin.

ÅEnergy margin, or energy stored by
the battery is defined as the
difference between power input and
power output.

UAV diagram and coordinates



Communication model

Path loss and shadowing concept

ÅPath loss is represented by the loss
in distance from the transmitter to the
receiver.

ÅShadowing is obtain via log-normal
distribution.

╟╣●ȡTransmitted power ╟╡●ȡReceieved power
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╕╢╟╛ȡFree-space path loss ⱠȡPath loss exponent

▀╣╡ȡTransmitter receiver distance ⱴ▀║ȡShadowing
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Transmitter and receiver

ÅThis section defines the UAVs

specifications and also the parameters

used for the calculation of the UAV flight

path.

ÅTransmitter is located over Chonbuk

National University

ÅReceivers are located on different sites,

Jeonju university, Hanok Village, Jeonju

Station, Jeonju World Cup Stadium, and

Jeonbuk Provincial Government.

Parameter Value

Ὕ ὒὥὸὭὸόὨὩЈ 35.8477

Ὕ ὒέὲὫὭὸόὨὩЈ 127.128

Ὕ ὃὰὸὭὸόὨὩά 500

Ὑȟ ὰὥὸȟὰέὲὫЈ 35.813,127.093

Ὑȟ ὰὥὸȟὰέὲὫЈ 35.814, 127.150

Ὑȟ ὰὥὸȟὰέὲὫЈ 35.850, 127.162

Ὑȟ ὰὥὸȟὰέὲὫЈ 35.868, 127.065

Ὑȟ ὰὥὸȟὰέὲὫЈ 35.820, 127.110

Transmitter & Receiver node location



Coordinate conversion

ÅInput values must be defined in the geographic coordinates of latitude and
longitude

ÅFor coordinates conversion, UTM (Universal Transverse Mercator)
coordinate system provides a conversion form in which the latitude is
obtained by the UTM Northing and the longitude is the UTM Easting

Coordinate conversion flow                   
(Cartesian Ą Geographic)



UAV specification and channel model 

Parameter Value Parameter Value

Simulation time [hr] 24 Latitude [o] 35.82

Proximity threshold [m] 200 Longitude [o] 127.15

UAV mass [kg] 3.2 Environment type A

UAV wing area [m2] 0.787 a [-] 4.6

Solar cell area [m2] 0.557 b [-] 0.0075

Solar irradiance [W/m2] 1367.6 c [-] 12.6

Solar cell efficiency [-] 0.225 GU height [m] 1.75

MPPT efficiency [-] 0.95 Signal frequency [GHz] 2.44

Battery capacity [Wh] 265 UAV antenna gain [dB] 120

Avionics power 
consumption [W]

3.9
Ground User cellphone 

gain [dB]
2.2

Specifications of UAV and channel model parameters 



Simulation & Results



Signal behavior visualization for a static antenna 

Signal behavior visualization for a static antenna over the city of Jeonju, South Korea


