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Abstract—This paper, presents a UAV-based integrative IoT
platform that leverages UAVs to deliver different IoT services
from height. One of the major tasks of the platform is to select
the appropriate UAVs. This selection may be based on different
criteria, such as UAVs equipment, energy budget, geographical
proximity of the UAV to the area of interest, etc. For the selection
mechanism, this paper proposes and formulates two Linear Integer
Problem (LIP) optimization solutions by aiming at minimizing the
energy consumption and shortening the UAV operation time. For
the solutions, Energy Aware Selection of UAVs (EAS) and Delay
Aware Selection of UAVs (DAS) are evaluated through simulation.
The results show that if the objective is the energy, EAS is more
efficient than DAS in case of total energy consumption by the
UAVs. Additionally, if the time is the objective, DAS has higher
performance than EAS in case of operation time.

Index Terms—Unmanned Aerial Vehicle (UAV), UAV/Drone
Selection Mechanism, and UAV-based IoT Platform.

I. INTRODUCTION

For data communications, Internet of Things (IoT) utilize
intelligent interfaces for connecting devices, machines, smart
objects, smart environments, services, and persons at anytime,
anywhere ideally using any network and any service [1]. These
devices not only are installed on the earth, even many of
them can be installed as Unmanned Aerial Vehicles (UAVs;
alternatively known as drones) payload to provide IoT services
from the sky whenever needed. UAVs are in different shapes
and sizes, such as fixed wings or multirotors. Depending on
the target application, they are broadly categorized in three
classes [2]. Micro and Mini, Tactical, and Strategic UAVs.
Micro and Mini UAVs are the smallest ones in size and fly at
a low altitude, specifically below 300 meters. They are mostly
used for civil and commercial applications. The applications of
UAVs are divers. For instance, they are applied in agriculture,
search and rescue operations, forestry, ocean and lakes,and oil
and gas industry. For Using UAVs, they must be equipped with
IoT devices such as different sensor types and cameras.

The deployment of UAV applications leads to very large
economic benefits for many companies. Amazon and Finnish
Post Ltd, DHL Parcel Copter, and German Cargo Drones are
good examples to name as they are using the UAVs for parcel
delivery [3]. There are many applications of UAVs and yet
the market of the use of UAVs is in its own starting phase.
A recent study expects global spending on UAVs to nearly
double from 5.2 in 2013 to 11.6 billion USD by 2023 [4].

In this paper we propose a UAV selection mechanism for
a UAV-based integrative IoT platform. To the best of our
knowledge, this problem has not been studied in the literature.
For this reason in the next section we intend to describe our
proposed UAV communication platform. For the UAV selec-
tion mechanism, we propose two Linear Integer Problem to
deal the problem of UAV selection. The first optimization aims
at minimizing the energy consumption as much as possible in
order to handle an event. This solution aims to ensure a fair
energy consumption among different UAVs. Meanwhile, the
second optimization problem aims at minimizing the time to
handle an event i.e. operation time regardless of the energy
consumption. The performance of these proposed solutions are
validated through simulations.
The rest of the paper is organized as follows. Section II
describes our proposed communication network. Section III
depicts the UAV selection mechanism and formulation. Section
IV provides the optimal solutions for UAV selection and
presents the simulation results. Finally, Section V concludes
the paper.

II. UAV COMMUNICATION PLATFORM

The basic task of a UAV is collecting data from the
remote locations. This data collection system requires selecting
suitable equipment such as sensors,and cameras. Choosing the
right equipment depends on the envisioned UAV application.
Furthermore, a reliable data transmission system is required to
share the collected data with the other UAVs and the ground
infrastructure. The selection of the communication technology
should be based on the region that an event occurs. This is
because for example a UAV may be needed for an operation
in a region that there is not any Base Station (BS) to support
cellular systems. Therefore there should be a UAV that can
communicate via Wi-Fi, WiMAX or SATCOM in consonance
with the target region and the facilities onboard. Considering
that each of the technologies has its own advantages and
disadvantages. According to the communication technology,
UAVs can construct different networking topologies such as
mesh, and mobile/fly ad-hoc manner. Each of the UAVs is
planned to accomplish a particular task. The tasks are assigned
by the System Orchestrator (SO) which is the manager and the
brain of the system architecture. The UAVs are piloted based
on predetermined routes and plans so that they can fulfill their



tasks. In addition, they are remotely controllable because they
need to be turned on-and-off the sensors or cameras at the
right time, in the right place. Figure 1 illustrates our envisioned
UAV system architecture. It shows a heterogeneous network of
different types of flying UAVs that are spread over a very large
zone. UAVs can group various clusters in size to accomplish
their designated tasks based on the application requirements
and technology limitations.

The SO affords to benefit variety of Value-Added Services
(VASs). These VASs can be built on the top of the deployed
UAVs, rather than using the proprietary ones. Actually, every
UAV that equipped with suitable and remotely controllable
devices, like sensors and cameras, can offer these services. A
dual-control UAV with a separate control on camera from the
GS and UAVs with multi-functional UAVs (i.e. sensing the
temperature or humidity while filming or taking photos) are
good examples that provide VASs. A use case scenario is when
a UAV is flying to deliver a package to a certain place where its
path is predetermined. This UAV can pass above any places
like roads, buildings and other predefined paths. Supposing
that a transportation company (or an individual) needs to know
the status of the traffic in a certain road and the UAV is
currently flying above (or near) the intended road. Instead of
using UAVs for the intended task(s), the company/individual
can request from the owner of this UAV to collect the required
data, e.g. taking a video from that road. Therefore, a triple
benefit is achieved; for the traffic’s company/individual as a
costumer, for the owner of the UAV, and for the network
operator.

Considering the VASs, lets assume that multiple UAVs are
flying above a city and each UAV is planned for a specific task.
Once in a certain region an event happens and the SO receives
a request for a UAV to undertake an emergency task. In this
case, the SO needs to decide which UAV is the best choice to
assign the task to select it in a smart manner. This decision
making and smart UAV selection, first of all, significantly
depends on the equipment onboard, and then the energy level,
the time required to complete the task, distance and the speed
of the UAV. Studying these parameters is important in fulfilling
of a task successfully and an efficient UAV task management.

III. UAV SELECTION

The initial consideration for selecting a UAV to do a specific
task is subject to the equipment required by the task/event.
Accordingly, the UAV residual energy amount and the energy
requirement of the task is the effective parameter in the UAV
selection process. Moreover, the distance to the event location,
the UAV speed, the time needed to travel and complete a
task; all need to be well investigated by developing optimized
algorithms and computations in order to find an optimal
solution for the best UAV selection. Another consideration
is that a UAV selection is application-intended based, i.e. the
type of application directly will affect the selection of the UAV.
This is because the application specifies the type of required
sensor(s), camera(s) or device(s) onboard. For example, once
the SO receives a request that an event has happened in a

Fig. 1. UAV network architecture and equipment-based UAV set selection.

region on a certain location. Such as police needs an emergent
photos from the scene of an accident. Moreover, the best UAV
selection should be achieved, in case of minimizing the power
consumption and required task operation time. For this reason,
it is mandatory to seek an optimized way of selecting the best
UAV for task accomplishment.

A. Problem formulation for selection mechanism

For UAV selection mechanism, let u denote to a UAV, N
be a set of UAVs in the network, E denote to an event, and
u ∈ N i.e. u be a UAV in N . lets consider an example where
five UAVs are flying and each one carries specific equipment
onboard which pointed by different colors and shapes in figure
1. In the example of the accident and the photo required by the
police from the scene. The SO should select a UAV that has
the required facility i.e. Digital Camera. Therefore, there will
be two options UAV1 and UAV3 that can undertake this task.
For another example, once an event occurs and SO receives a
request for a UAV which should have Laser Scanner, Low
Visibility Camera and Thermal Infrared Sensor. Then, this
makes the selection process more complex because UAVs do
not obtain all the equipment onboard alone and it requires to
apply an efficient selection mechanism. The information from
the figure 1 shows that the possible solution to this should be a
combination of these UAVs. This combination produces three
sets of UAVs as {u1, u5}, {u2, u5}, and {u2, u4} where u
stands for UAV. After constructing the possible sets of UAVs,
the best set should be chosen. The requirement of the best
set selection is based on the computing the overall required
time and energy to accomplish the task. The total time of the
UAV operation depends on the travel time of UAV to the event
location, sensing and processing and data transmission times.
The total needed energy for task completion is computed
based on the amount of the energy required for the travel,
sensing/processing and the transmission energies. The optimal



set of the UAVs will be the one that needs minimum amount
of time and consumes the lowest amount of energy in order
to accomplish and complete the task requested by the event.

B. Energy consumption and required time for sensing and
processing

Any sensor which is applied with UAVs needs its own
energy consumption amount and in some cases its own sam-
pling frequency. Generally, it is assumed that a sensor has the
following sensing energy consumption.

ξSensing
u = Vdc ×Ii ×Ti (1)

Where, Ti is the time needed for obtaining a single sample
from the sensor i and Ii is the current draw of sensor. In order
to compute the processing energy of the sensors ξProcessing

u ,
generally MCU’s active and sleep mode for currents and times
are used as in the following equation [5]:

ξProcessingu = Vdc ×Imcu−active ×Tmcu−active + Vdc ×Imcu−sleep
×Tmcu−sleep (2)

Then the energy and time of sense-and-process will be:

ξSensProcessu = ξSensingu + ξProcessingu (3)

ΥSenseProcessu = Ti + Tmcu−active (4)

C. The energy consumption and required time for traveling

The major energy consumptions by the UAV is the amount
of the energy that a UAV utilizes to travel to an event position.
This energy is called the Traveling Energy of the UAV,ξTravel

u .
In order to compute the travel energy, the travel distance
D(u, E) between UAV and the event position should be
calculated. With having the average velocity Vu, the traveling
time ΥTravel

u can be computed. For calculating the travel
energy ξTravel

u ; coefficient λ, which represents the amount
of energy consumption per one meter should be computed.
λ can be considered as the proportion of the full battery
amount ξBattery

u to DRange
u which is the maximum distance

that a UAV can fly. Considering PE = (XE , YE , ZE) and
Pu = (Xu, Yu, Zu); positions of an event and the position
of a UAV in 3-D space respectively, and having ΥEndurance

u ,
the UAV endurance time. The traveling time and energy of a
UAV can be formulated as:

D(u, E) =
√

(Xu −XE)2 + (Yu − YE)2 + (Zu − ZE)2 (5)

ΥTravelu = D(u,E)
Vu

(6)

DRangeu = Vu ×ΥEnduranceu (7)

λ = ξBattery
u

DRange
u

(8)

ξTravelu = λ ×D(u, E)(9)

D. Energy consumption and required time for Communication
1) Communication Modeling: This section models the

communications between a UAV u and an eNodeB B. In
order to improve the communication reliability, an automatic
repeat request (ARQ) scheme is used for forwarding the
information. The ARQ scheme allows resending a packet
until successful reception at the destination or a maximum
number of retransmissions M is reached. The number of ARQ
retransmissions required for successful packet reception varies
randomly according to the fading channel conditions.

Let u denotes the transmitting UAV, whereas B refer to
the receiving eNodeB. The channel gain between u and B
is referred to as αu,B. A Rayleigh block-fading channel is
considered, where the channel gain αu,B remains constant
over one block1 but changes independently from one block
to another. The received signal yB at a destination node B can
be expressed as

yB = αu,B
√
Puxu + nB, (10)

where Pu denotes transmission powers of UAV u. The symbols
transmitted by node u is referred to as xu. nB is a zero-mean
additive white Gaussian noise with variance N0. The term γu,B
denotes the instantaneous received signal-to-noise ratio at B
given by γu,B = Puα

2
u,B/N0 [6]. The mean value of γu,B is

denoted as γ̄u,B which can be expressed as

γ̄u,B =
PuE[α2

u,B]

N0
, (11)

where E[α2
u,B] represents the channel variance, and E[·] is

the expectation operator. Using a distance dependent path loss
model, the channel variance can be determined as [7]

E[α2
x,y ] =

(
D0

Du,B

)β
, (12)

where Du,B refers to the distance between nodes u and B,
D0 denotes a reference distance typically set to 1 m, and β
denotes the path loss exponent. In our physical model, we take
into account the effects of both path loss and fast fading, while
the impact of shadowing is neglected.

Theorem 1. For any UAV u ∈ N fails to transmit its packet to
an eNodeB B iff SNRu,B falls below a threshold γth. This event
is known as an outage event and occurs with a probability
Pu,B which can be expressed as

Pu,B = 1− exp(−
γth

γ̄u,B
). (13)

Proof. In this appendix, we derive the proof for the outage
probability between u and B in the network. By definition,
the link u−B is in outage if SNRu,B falls below a threshold
level γth [6]. This event occurs with a probability Pu,B. In
order to determine an expression for the outage probability
Pu,B, we need first to compute the CDF of SNRu,B.

First, we recall that the expression of the SNR is given by

SNRu,B = γu,B, (14)

1A block corresponds to the time duration necessary to send one packet.



where γu,B is exponential random variables with mean
values γ̄u,B. The probability density functions (PDFs) of γu,B
is:

pγu,B (z) =
1

γ̄u,B
exp

(
−

z

γ̄u,B

)
, (15)

The random variable γu,B follows an exponential distribu-
tion and its CDF is given by

Fγu,B (z) = 1− exp

(
−

z

γ̄u,B

)
, (16)

Pu,B = P
(
SNRu,B ≤ γth

)
= P

(
γu,B ≤ γth

)
= Fγu,B (z) = 1− exp

(
−
γth

γ̄u,B

)
. (17)

2) Communication time modeling: The UAVs be equipped
with a buffer to store the packets before their transmission.
We assume that UAV has K packets that represent the sensed
information about an event E . This section focuses on the
analysis of the average delay of transmission ΥTransmit

u of
sensed data from u to an eNodeB B. We do not take into
account neither the time required for sensing and processing
nor the time required for traveling from the event E to B.
Let TTransmit

u represents the sojourn time of a packet before
its transmission to B. Formally, ΥTransmit

u = K · TTransmit
u .

A successful reception of a packet at eNodeB B occurs after
a random number of retransmissions. To quantify the delay
associated with the retransmission events, we measure the
average sojourn time TTransmit

u of a packet in the buffer of u,
which is defined as the average time elapsed from the starting
of its transmission until its successful reception. The packet’s
sojourn time in the buffer can be evaluated using the Pollaczek-
Khinchin equation as [8],

TTransmitu = E(Nu,B)TF , (18)

where TF is the time required for a single transmission
of a given packet and E(Nu,B) is the average number of
retransmissions for the packets sent by u. For the ARQ
scheme, the packet is retransmitted until successful reception
at the B or a maximum number of retransmissions M is
reached. In case of reception failure after M retransmissions
the packet is discarded. The number of retransmissions Nu,B
varies randomly according to the position of UAV and the
conditions of the fading channel between the u and B. The
average number of retransmissions E(Nu,B) can be expressed
as [9],

E(Nu,B) = 1 +

M−1∑
m=1

P (F 1, ..., Fm) = 1 +

M−1∑
m=1

(Pu,B)m

=

M−1∑
m=0

(Pu,B)m =
1−

(
Pu,B

)M
1− Pu,B

, (19)

where P (F 1, ..., Fm) is the probability of a reception failure at
the 1, . . . ,mth retransmissions. Since the channel realizations
in each transmission are independent identically distributed,
the event of reception failure at each step are independent and
have equal probabilities, thus P (F 1, ..., Fm) = (Pu,B)m.

From 18 and 19, we have:

ΥTransmitu = K · TF · E(Nu,B)
1−

(
Pu,B

)M
1− Pu,B

. (20)

3) Energy consumption modeling in communication: This
section studies the energy consumption at UAV u. Lets
assume that UAV has K packets that represent the sensed
information about an event E . The fact that the number of
retransmissions varies depending on the channel conditions
makes the consumed power a random variable. This section
studies the average consumed power and then deduce from that
the average consumed energy. The average consumed power
P̄ for the ARQ scheme can be determined as

P̄ = Pu · P (S1) + 2Pu · P (F 1, S2) + ...

+ (M − 1)Pu · P (F 1, ..., SM−1) +MPx · P (F 1, ..., FM−1)

= Pu ·
(

1 +

M−1∑
m=1

P (F 1, ..., Fm)

)
= Pu ·

(
1 +

M−1∑
m=1

(Pu,B)m

)

= Pu · E(Tu,B) = Pu ·
1−

(
Pu,B

)M
1− Pu,B

, (21)

where the term Pu stands for the power per retransmission at a
given u. We denote by P (S1) the probability of successful re-
ception at B of the first transmission, while P (F 1, ..., SM−1)
refers to the probability of a reception failure in the 1st, 2nd,
. . ., (M − 2)th retransmissions and a successful reception at
the (M − 1)th retransmission. If the packet is successfully
received after the first transmission (this event occurs with
a probability P (S1)), the amount of consumed power would
be equal to Pu. If the packet is received correctly after two
retransmissions (the probability of this event is P (F 1, S2)),
the amount of consumed power would be equal to 2Pu.
The consumed power would be equal to MPu if the 1st,
. . . , (M − 1)th retransmissions fails (the probability of this
event is P (F 1, ..., FM−1)). The average consumed power is
obtained by summing up all the possible values of consumed
power weighted by their respective probability of occurrence.
The result in (21) shows that we can express the average
consumed power as the product of two terms: the power per
retransmission Pu and the average number of retransmissions
E(Tu,B). The average consumed energy Φu,B of one packet
can be obtained as

Φu,B = Pu · TF · P (S1) + 2Pu · TF · P (F 1, S2) + ...+ (M − 1)Pu

· TF · P (F 1, ..., SM−1) +MPu · TF · P (F 1, ..., FM−1)

= Pu · TF ·
(

1 +

M−1∑
m=1

(Pu,B)m

)
= Pu · TF · E(Tu,B) = P̄ · TF .

(22)
The average consumed energy ξTransmit

u to transmit the
whole data (K packets) can be obtained as

ξTransmitu = K · Φu,B = K · P̄ · TF .

IV. OPTIMAL SOLUTIONS FOR UAV SELECTION

Let we denote by ξToT
u and ΥToT

u , the total energy and the
total time required by a UAV u to accomplish a mission for
handling an event E . Formally,

ξToTu = ξTravelu + ξSenseProcessu + ξTransmitu , (23)

ΥToTu = ΥTravelu + ΥSenseProcessu + ΥTransmitu , (24)



Here, we propose two Linear Integer Problem to deal the
problem of UAV selection. In the first optimization problem,
we aim to minimize as much as possible the energy consump-
tion to handle the event E . This solution aims to ensure a fair
energy consumption among different UAVs. Meanwhile, the
second optimization problem aims at minimizing the time to
handle an event regardless of the energy consumption. Before
starting the selection process, the eligible UAVs should be
selected. Let N̈ denotes the eligible UAVs in the network.
Formally, N̈ is defined as the UAVs that satisfy the following
conditions:
• Power constraint: The selected UAVs should have the

enough power to undertake a task, i.e. ξBattery
u > ξToT

u ;
• Equipment constraint: This constraint ensures that the

eligible UAV can attend the event E and it has the re-
quired sensors for the operation. Formally this constraint
is defined by the following conditions:

– A UAV has the ability of flying that allows it to reach
the altitude of the event E . Formally, mHu ≥ ZE ;
mHu is the maximum altitude that a UAV can fly.

– A UAV has the required sensors to handle the event
E . Formally, Su∩SE 6= ∅. SE is the sensor/s required
by the event and Su refers to UAV Sensor/s onboard.

A. Optimization of energy consumption

Let Xu be a boolean decision variable that represents if a
UAV u ∈ N̈ should be selected to handle the event E .

Xu =

{
1 If u is selected to handle the event E
0 Otherwise (25)

This solution aims to minimize as much as possible the
energy consumption by selecting the minimum number of
UAVs in the network while the time delay do not exceed a
predefined threshold Υth. This solution is formulated through
the following Linear Integer Problem:

min
∑
u∈N̈

ξToTu · Xu

s. t.
∀s ∈ SE :

∑
u∈N̈∧s∈Su

Xu ≥ 1

∀u ∈ N̈ : ΥToTu · Xu ≥ Υth
∀u ∈ N̈ : Xu ∈ {0, 1}

(26)

Where, the first constraint ensures that the selected UAVs
have the required sensors to deal with the event E . The
second constraint ensures that the time latency of each selected
UAV should not exceed the threshold Υth. The last constraint
ensures that Xu is a boolean decision variable.

B. Optimization of operation time

Let Xu be a boolean decision variable that represents if a
UAV u ∈ N̈ should be selected to handle the event E .

Xu =

{
1 If u is selected to handle the event E
0 Otherwise (27)

This solution aims to minimize as much as possible the
time response of UAVs while the residual energy of these
UAVs should exceed a predefined threshold ξth. This solution
is formulated through the following Linear Integer Problem:



minmax
u∈N̈

ΥToTu · Xu

s. t.
∀s ∈ SE :

∑
u∈N̈∧s∈Su

Xu ≥ 1

∀u ∈ N̈ : (ξBatteryu - ξToTu ) · Xu ≤ ξth
∀u ∈ N̈ : Xu ∈ {0, 1}

(28)

Where, the first constraint ensures that the selected UAVs
have the required sensors to deal with the event E . The second
constraint ensures that the residual energy in each selected
UAV should be higher than the ξth. The last constraint ensures
that Xu is a boolean decision variable.

C. Simulation results

For our proposed optimal solutions, we developed a simula-
tor using Python and implemented through Gurobi optimiza-
tion tool. In the simulations, we call the solutions as Energy
Aware Selection of UAVs (EAS) and Delay Aware Selection
of UAVs (DAS). In the simulation results, each plotted point
represents the average of 200 times of executions. The plots
are presented with 95 % confidence interval. The applied
algorithm evaluates the performance of the UAV selection in
terms of the number of UAVs and the size of UAVs flying
area. For both cases the total energy consumption and the
operation time is considered. It is assumed that there is only
one event has happened which requires 6 different type of
sensors and UAVs have variant number of sensors onboard. In
the simulations, performances of EAS and DAS are evaluated
two times. First by varying number of UAVs with fixed area
size equal to 10000 square meters. Second evaluation made
by varying area size with fixed number of UAVs equal to 150.

1) Performances evaluation by varying number of UAVs:
For this evaluation, with the objective of total energy consump-
tion, Fig.2(a) represents the number of UAVs in the network
and the total energy consumption by the attending UAVs. It
shows increasing number of UAVs in the network and with this
increment, the availability of the required number of sensors
for the event increases. This means that a selection, i.e. set
of UAVs jointly can accomplish the task. By increasing the
number of the UAVs the required amount of energy for the
operation is decreasing. For example a set with 250 UAVs,
requires 100 mAh per UAV to do the task in the EAS manner
while it is more efficient and consumes less power (nearly 200
mAh per UAV) compared to the DAS. With the objective of
operation time, Fig.2(b) explains that by increasing the number
of the UAVs in the network, the required operation time for
participating in an even is considerably decreasing. In addition,
in the comparison DAS shows much better performance than
the EAS optimization in terms of operation time.

2) Performances evaluation by increasing the size of flying
Area: For this evaluation, with the objective of total energy
consumption, Fig.3(a) demonstrates the size of UAVs flying
area with the high performance of EAS toward DAS in terms
of total energy consumption. This is because, for example if
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Fig. 2. Performances evaluation by varying the number of UAVs

 50

 100

 150

 200

 250

 300

 350

 400

 4  8  12  16  20  24  28  32  36  40

T
o
t
a
l
 
e
n
e
r
g
y
 
c
o
n
s
u
m
p
t
i
o
n
 
(
m
A
h
)

Area size km
2

DAS

EAS

(a) The energy consumption

 1000

 2000

 3000

 4000

 5000

 6000

 7000

 8000

 4  8  12  16  20  24  28  32  36  40

O
p
e
r
a
t
i
o
n
 
t
i
m
e
 
(
s
)

Area size km
2

DAS

EAS

(b) The operation time

Fig. 3. Performances evaluation by increasing the size of flying Area

all the UAVs are flying in an area of 25 Km2, in order to
do the task they consume 125 mAh per UAV in EAS manner
while they must consume 300 mAh per UAV in DAS manner.
This illustrates that EAS has more efficiency than DAS where
the size of operation area is increasing. With the objective of
operation time, Fig.3(b) explains that by increasing the flying
area of UAVs the required operation time for participating in
an event is slightly increasing and in the comparison, DAS
shows better performance than the EAS optimization.

V. CONCLUSION

In near future billions of IoT devices such as sensors, and
cameras that are installed on the earth or are on the fly like
UAVs onboard will be connected. The UAVs can construct a
communication network in an ad-hoc manner in a way that
some of them are on the fly and others are ready to fly when
needed. Each of these UAVs can be assigned to accomplish
a particular task. Employing UAVs can offer a variety of
Value-Added IoT Services. These VASs can be built on the
top of the deployed UAVs, rather than using the proprietary
ones. Selecting the best UAV from a set of flying ones, is
subject to the capability of the UAV in terms of obtaining the
required equipment onboard and the current residual energy of
battery of the UAV. In this paper, we referred to our envisioned
UAV communication platform and we discussed the different
components needed to build a realistic UAV-based IoT system.
For an efficient UAV selection mechanism we provided the
formulation that results in the best UAV set selection from
among the all sets. For the solutions we proposed two opti-
mization problems using Linear Integer Problem to select the
optimal set of UAVs. For the solutions and the result of our
optimization work, we presented Energy Aware Selection of

UAVs (EAS) and Delay Aware Selection of UAVs (DAS) that
evaluated through the simulations. For these solutions UAV
selection is simulated in terms of the number of the UAVs
and the size of the UAVs flying area. For both cases the
total energy consumption and the operation time is considered.
The result of this simulation depicts that; in UAV selection
if the operation time is the target to achieve, DAS which
aims to minimize as much as possible the response times of
UAVs should be applied. Additionally, in UAV selection if
the objective is the energy consumption by UAVs; EAS that
aims to minimize as much as possible the energy consumption
should be used.
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