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Abstract. Amature trekkers venturing into the forest often tend to lose their path
and find it difficult to return back to their origin or destination. It is important for
the rescuers and volunteers to promptly find the trekker in order to increase the
probability of survival. Imparting confidence and providing proper guidance to the
trekker is also an important part in search and rescue missions. Drones can be used
to locate the trekker promptly using RFID technology and global positioning sys-
tem (GPS) and provide communication systems between the trekker and the rescue
team using LoRa.
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1. Introduction

Mass migration towards cities has happened in recent years, yet people love the forest
and its surroundings. This has led to rise in forest based tourism all around the world.
Trekking is the most exciting and preferred activity. Trekking also has dangers associated
with it. One of the basic dangers is losing the path and being unable to reach the desti-
nation or return back to the starting point. For ammeture trekkers the situation can turn
dangerous without any guidance. With every moving minute, the probability of survival
decreases. Due to the anxiety and fear the victim might make wrong decisions which
may lead the trekker to more grievous situations. In this modern age, the world is betting
on drones for tackling all kinds of situations, from national security to survey to deliv-
ering products. Due to the aerial navigation of drones, it can reach any point promptly.
Such promptness can be used to search through the forest and locate the missing person.
The aerial vehicle can use advanced technology of radio frequency identification to accu-
rately locate the person. Global navigation systems have grown in large to help the aerial
vehicle to navigate and to send the location of the missing person to the rescue teams.
The aerial vehicles can be equipped with modern long range communication devices for
transfer of data and to establish communication.
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2. Literature sources

Rohei et al [1] proposed a system in which the RFID system is used to detect the humans
in the indoor environment. The RFID proposed in this system is operated through 10T,
where all the data of the RFID is stored in the internet. This system also proposes the
use of RFID embedded cloth tags or even bracelets, keychains etc., which can be used
to track people using this technology. It is highly inefficient since it can be used only
indoors and due to using passive RFID the range is less.

Buffi et al. [2] proposed a system in which they use Multilateration algorithm to lo-
cate the distance of the tag from reader. The presence of the tag is found by the backscat-
tered signal from the tag which is sensed by the RFID reader. It also uses SAR based
localisation algorithm to investigate uncertainty in measurement related to reader an-
tenna trajectory and UHF-RFID Reader which improves the measurement accuracy of
the system. It has a major issue that it requires communication lines between the distant
receivers and transmitters.

Albanese et al. [3] proposed a system in which the use autonomous drones with high
penetration signal to find mobile phones which intern can be used to find people. The
main disadvantage is that it works only when the mobile phone is present in undamaged
condition and it requires high resolution cameras in order to find the victim of locating
the phone.

Rohman et al. [4] proposed a system to use multiple sensors like UWB radar, micro-
phone array, camera and RFID reader assembled in a drone to detect and geo localise the
survivor in post disaster environments. This system is interconnected with a main server
and a mission ground control , when the location of an survivor is detected in the disaster
environment by the drone , the real time location data is shared with the main server
which is monitored by the rescue team.To improve accuracy of this system, sensors with
high specialisation are required which makes operational cost higher. G. Castellano and
etal [5] proposed a system with Drones that uses UAV equipped with high resolution
camera and TinyYOLOV3 for object detection to automatically detect victims in Rescue
scene.The dataset designed for search and rescue operation is small which can be used
only for testing and evaluation purpose. To implement this system in real time, larger
dataset will be required. High resolution cameras increase the cost of the project.

Jhunjhunwala et al. [6] proposed a system that discusses the application of RFID
equipped in the drone for product scanning and stock management in a warehouse. The
drone uses sampling based algorithm to choose between multiple paths. The stability
of the drone during vibration test need to be improved. Li et al. [7] proposed a system
with a RFID based tracking system for I constrained indoor environment. Particle swarm
optimisation algorithm is used by the system to determine the initial position, there after
a dynamic correction method for trajectory prediction is used for Continuous tracking of
the object. RFID technology based localisation approaches can be affected greatly by the
random moving objects in the field due to signal fluctuation and multi-path effect, which
in turn can reduce the accuracy. It also limits the further development of RFID-based
indoor positioning technology.
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3. Existing Technology
3.1. Radio frequency identification system

Radio frequency tags are used to track humans in an indoor environment, with the help
of multiple radio frequency identification scanners. [1]

3.2. High signal penetration with computer vision

High signal penetration is used to find the mobile phones that are present near the victims.
Then the computer vision is used to identify the human. [3]

3.3. High resolution cameras

High resolution cameras along with Tiny YOLO are used for object detection and then to
detect the humans.

4. Proposed System

The proposed system aims to use a quadcopter [8], which can fly in the predefined path on
its own using a global positioning system, magnetic compass, barometer and accelerom-
eter. The quadcopter also consists of the radio frequency identification (RFID) scanner to
scan the radio frequency identification (RFID) tag which will be present with the trekker,
thereby accurate location of the trekker can be found promptly and accurately [9-11].
On finding the trekker the coordinates of the location is obtained by the quadcopter using
a global positioning system. The coordinates are transmitted back to the base station and
the rescue team using LoRa, a long range communication device [12]. The drone is also
equipped with communication devices namely speakers and microphone to enable dual
way communication between the trekker, rescue team and the base station [13, 14].

5. Architecture
5.1. Drone

The Drone is provided with four carbon blades of dimension 10 X 4.5 to provide greater
stability. These four wings are mounted on the four 1000 KV motors respectively, which
can provide a 2000 RPM to 6000 RPM. The speed of these four motors are controlled by
four electronic speed controllers respectively, which are rated at 30A. Electronic speed
controllers are controlled by the arduino based controller which is equipped with a global
positioning system to provide the current location and move to upcoming coordinates,
a magnetic compass to provide the sense of moving direction to quadcopter, a barom-
eter to provide the quadcopter with current altitude so as to maintain the height, an ac-
celerometer to provide the sense of acceleration applied to the quadcopter and a gyro-
scope to determine the changes in position and movement. The quadcopter controller and
the electronic speed controllers are powered by 3 lithium ion batteries each with 2500
mAh, which are lighter in weight and has more capacity.
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Figure 1. Architecture of the Proposed System
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Figure 2. Proposed System

5.2. Location Identification System

The quadcopter will have the radio frequency identification (RFID) scanner, which will
be programmed with an arduino to scan for active radio frequency identification tag.
Once the scanner receives a signal back from the RFID tag, the GPS coordinates of the
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PID controllers: Calculate a desired gyro velocity for each angle based on
the difference between the current quadcopter pitch/roll/yaw and the
desired pitch/roll/yaw (i.e. gyro_pitch_desired = (desired_pitch -
actual_pitch) * Kp) Using the calculated desired angular rotation rates and
the actual angular rotation rates, use PID controllers to produce an output
to mix with the throttle for the motors.

Calculate motor PWM using the output from the pitch, roll and yaw PID
controllers.

Send PWM pulses to ESCs.

Figure 4. Pseudocode
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same location are obtained and the same is transferred back to the base station and rescue
team using a long range communication system called LoRa. The drone stays in the same
location until the help arrives.

5.3. Communication System

Establishing communication is an important part of ensuring survivability of the trekker.
Therefore quadcopter is equipped with speakers and mic to establish dual way communi-
cation systems. The sounds can be transferred via LoRa to the base station and the rescue

team.
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Figure 6. Location Identification System (Flow diagram)
6. Result

The quadcopter moves on its predefined path when deployed and scans for the radio fre-
quency identification tag. Once spotted the quadcopter gets the GPS location and relays it
back to the base station. The interaction between the base station and the missing trekker
can also be done.
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Figure 8. Drone- Ready to Test. Figure 9. Drone — Testing.

Figure 8 shows the drone that is ready to fly on the requirement. It can be deployed at
anyplace. The search co-ordinates need to be fed via mission planner. Figure 9 shows the
drone that is flying in via specified co-ordinates in search of the missing person. Figure
10 shows the path that is covered by the drone. Figure 11 shows the page that display the
the co-ordinaries of the missing person found by the drone . Mic button can be used to
talk to the missing person via drones communication system.
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Figure 10. Ground Console. Figure 11. Output.
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7. Conclusion And Future Work

Thus the quadcopter system created can be promptly deployed for the identification of
the missing person and to provide support through voice communication, thereby in-
creasing the survivability of the person. The quadcopter operation does not require any
specialisation. In future the quadcopter can be programmed to use cameras and artificial
intelligence technology to pick up the trails of the missing person from the last known
location thereby reducing the time to find the missing person. Also the quadcopter can be
allowed to get the last known location of the person, thereby allowing itself to program
in such a way to find the most probable path the person might have chosen. Introducing
a camera in a quadcopter will also allow the rescue team to identify situations in time of
uncertainty.
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