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Abstract - Drones are the most commonly employed nowadays in various applications such as surveillance, defense, 
security, etc. and they replace human beings in sensitive (remote) areas. Drones can be used continuously for tracking and 
locating people and objects. Automatic battery charging is a challenge for maintaining continuous operation of a drone. 
Basically, two types of drones viz. main drone, which functions in normal condition and an auxiliary drone, which functions 
whenever the charge of the main drone is less than the safe voltage are proposed in this article. Due to the employment of 
these two types of drones, continuous data transfer is possible without any interruption in operating station.  Human efforts 
are reduced to a greater extent since the work proposed in this article takes care of automatic charging of drones and ensures 
the continuous and reliable operation. 
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I. INTRODUCTION 

 
In recent years, the application of drones and 
unmanned aerial vehicle is in vast range. 
Advancement in the drone technology has become 
necessary for automatic and accurate processing of 
data. Automatic wireless charging system for 
persistent mission of UAVs (Unmanned Aerial 
Vehicles) is proposed [1]. This type of charging of 
drones is more effective and human effort is 
minimized. UAVs are used in variousindustrial and 
defense applications such as surveillance, 
maintenance, transportation, delivery, and search and 
rescue tasks [2],[3]. Motorsrequire high capacity 
batteries since they consume large currents.Hencethe 
batteriesare heavy which prevents long-time 
operations that result in reduced flight time of the 
UAV. Quadcopter flight can be operatedfor few 
minutes only even with maximum charge on the 
battery. Flight time is reduced by otherpayload. 
Therefore, there is the obvious need to charge the 
quadcopter’s battery often for a long-time operation 
[4]. Drones are routinely deployed for police and 
military operations that rely on the successful 
identification of people. UK and US military 
personnelemploy drones for the surveillance and 
elimination of suspicious persons [5]. Drones used in 
such applications recorded footage that can enable 
identification of person. The development of 
unmanned aerial vehicles in military and police 
operations for recognition of strategic targets, criminal 
suspects and missing persons can be made possible 
[6]. Detection of objects and recognition, using 
artificial neural networks and drones is implemented. 
Person identification system (face detection) is 
employed using drones [7].Automatic landing of 
unmanned aerial vehicle such as drones on landing 
area is initialized [8]. Detection ofTarget by 
unmanned aerial vehicles such as search and rescue, 
object transportation, object detection and inspection 
and mapping are elaborated. Detection of Target and 
safe landing of drones is prepared [9]. Low cost and 

complete solution for drone to automatically find the 
landing point, navigates and land accurately and 
smoothly is obtained [10]. A simple and advanced 
solution for automatic navigation of drone is 
implemented [11]. Advanced battery charging of 
drone is developed; effective wireless charging of 
drone is made possible and proper landing on the 
charging station is employed [12]. 
 
II. OBJECTIVE OF THE PROPOSED WORK 

 
All the research works that are reported in literature 
were carried out using a single drone for various 
applications. Due to the dependence on a single drone 
only, there is a possibility that continuous transfer of 
data may get affected when the drone requires 
charging. This will affect the very purpose of drone 
especially when continuous monitoring and recording 
of data are needed in defence and rescue operations. In 
this article, an attempt has been made to overcome this 
difficulty by providing an auxiliary drone that takes 
over a main drone, when the charge on the main drone 
is less than the safe voltage required for its normal 
operation. Drones employed in the literature 
nowadays were operated by human beings and 
charged manually. This resulted in consuming more 
time, thereby making maintenance of large number of 
drones very difficult. The approach proposed in this 
article will overcome this difficulty. Drones are 
automated and charged on their own in this 
work.Hence drones can work on their own without 
human efforts. 
 
III. SPECIFICATIONS OF THE HARDWARE 

 
Two drones are used: Main drone and Auxilliary 
drone. These drones are GPS enabled with Google 
maps, digital cameras, thermo sensors, sound 
detectors, transmitters, receivers, etc. Various 
components used in the hardware are furnished below. 

1. Gyroscope: It is used to maintain stability of 
flight. 
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2. Barometer:  It is used to measure air 
pressure. 

3. Accelerometer: It works together with 
gyroscope to maintain and determine 
changes in position and movement. 

4. GPS: This is used to determine location of 
drone. 

5. Range finder: This is employed to determine 
how far is drone with respect to ground level. 

6. Battery and Rating: Battery is the 
fundamental component to achieve an ideal 
balance between performance and flight 
time. The most commonly used battery is 
Lithium battery due to its high energy 
density and high discharge capability. 
Lithium polymer (LiPo) cells of 3.7V are 
grouped together in series to increase overall 
battery voltage. The more the number of cells 
grouped, the more voltage the pack will 
have. 

 
IV. SMART BATTERY CHARGING 

 
The Main Drone is assumed to move in its own 
specified location as shown in Fig. 1.When any 
suspicious activity is noticed by the main drone, the 
operator or control room gets the notification 
immediately and further course of action is taken 
based on the situation. The main drone can be 
managed to handle and monitor the situation until the 
charge on it reaches 5% of the full charge condition. 
For the safer and continuous operation, safe value of 
charge is considered as 12% of the full charge 
condition. 
In the proposed model, the Auxiliary Drone replaces 
the Main Drone and performs the specified task, if the 
charge on the main drone is less than or equal to 12% 
of the full charge condition as shown in Fig. 2. When 
the charge on the main drone decreases to 10%, it 
moves to the charging point automatically as shown in 
Fig. 3. From this moment, auxiliary drone functions as 
the main drone. 
Once the main drone gets charged to 100%, it moves 
back automatically to the specified location to perform 
task as shown in Fig. 4. Both the drones will perform 
their respective tasks. Auxiliary drone moves back to 
the charging point automatically when the charge on 
Main Drone is less than or equal to 96% of the full 
charge condition as shown in Fig. 5. 
It is to be noted that auxiliary drone goes back to its 
rest position whenever the charge on Auxiliary Drone 
is 100%, as shown in Fig. 6. Auxiliary Drone moves 
only when charge of the main drone is less than 
specified percentage or during emergency.This 
sequence of charging, movement and operation of the 
two drones is continued for smooth functioning of 
drones and continuous data transfer. 
When the main drone gets terminated or suddenly 
shuts down its operation, the operator or control room 
gets the message immediately. Based on the 

information, a suitable control action such as 
operating auxiliary drone continuously and using 
another standby drone may be initiated in the control 
room. Fig. 7 shows the working view of drones during 
the movement of objects and people. 

 
Fig 1: Position of drones at the initial stage 

 

 
Fig 2: Position of drones when the charge onmain drone is less 

than or equal to 12% of maximum charge 
 

 
Fig 3: Position of drones when the charge onmain droneis less 

than or equal to 10%of maximum charge 

 
Fig 4: Position of drones when the charge on main drone is full 

 
Fig 5: Position of drones when the charge on main drone is less 

than or equal to 96% of maximum charge 
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Fig 10: Flowchart for identifying missing persons or criminals 

 
VIII. CONCLUSION 

 
This article highlights the combination of several 
methods and techniques used in the field of drones. 
By employing these drones, human efforts are made 
easier.Employing human beings in sensitive areas 
such as hills, mountains, borders, coastal regions, 
deserts, etc. and other remote areas is avoided using 
drones. National security is a challenging task for the 
government since it is difficult to identify criminals 
who continuously move.  The idea proposed with two 
drones would yield an effective solution to this 
task.Continuous data transfer is made possible by 
providing the Auxiliary drone. 
An idea of employing two dronesalong with the 
charging system is proposed in this article. This work 
can be further studied after implementing the charging 
system with two drones in a real time environment. 

Further modifications may be made from the outcome 
of the model developed. 
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