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ABSTRACT

The persistent danger of landmines in post-conflict areas is a significant impediment to safety and
development. Addressing this, our project presents a cutting-edge Automatic Landmine Detection Vehicle,
designed to autonomously traverse and identify hidden landmines. The system is equipped with a sensitive
metal detector that utilizes a copper coil to detect the metallic components of landmines. Central to the
vehicle's operation is an Atmega328 microcontroller, which is programmed via Arduino to direct the
vehicle's predetermined route and interpret the metal detector's signals. When a landmine is detected, the
vehicle immediately stops, and a Bluetooth module sends an alert to the operator's device, providing real-
time notification of the detection. This prompt alert mechanism significantly enhances the demining process
by improving both safety and efficiency. Our project's objective is to leverage autonomous technology to
minimize human exposure to dangerous environments, thereby contributing to the advancement of
humanitarian demining. This initiative is a step towards the safe reclamation of landmine-contaminated
areas, facilitating their return to peaceful and productive use.
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1. INTRODUCTION

The peril of landmines is a critical concern in post-conflict regions, posing a significant threat to civilians and
hindering developmental activities. Traditional demining methods are labor-intensive and carry substantial risk
to personnel involved in the detection and removal of landmines. To address these challenges, this paper
introduces the design and development of an Automatic Landmine Detection Vehicle (ALDV). The ALDV is
an autonomous system that employs a metal detector with a copper coil to identify the presence of landmines
beneath the surface. The vehicle operates independently, navigating in a straight line without the need for
remote control [1]. Central to the ALDV's operation is an Atmega328 microcontroller, which is programmed
using Arduino software to manage the vehicle's movements and process the detection signals from the metal
detector. Upon detecting a landmine, the vehicle ceases movement, and an alert is transmitted to the user's
device via a Bluetooth module, providing immediate notification of the potential hazard. This alert system
ensures real-time updates on the vehicle's findings, thereby enhancing the safety and efficiency of the
demining process [2]. The ALDV aims to minimize human exposure to hazardous environments by leveraging
technology to detect landmines safely and effectively. The project's potential to save lives and restore land for
productive use underscores its significance. This paper details the ALDV's system architecture, design
considerations, and operational protocols, contributing to the advancement of autonomous demining solutions.

2. LITERATURE REVIEW

Landmine detection is a critical issue that has garnered considerable attention due to the danger’s landmines
pose to civilians and the impediment they represent to the economic development of post-conflict regions.
Traditional demining methods are fraught with risks and are labor-intensive. The advent of robotic vehicles
for landmine detection offers a promising alternative, providing a safer and potentially more efficient means
of locating and neutralizing these threats.

Recent literature has explored various technologies and methodologies for landmine detection. Kasban et al.
provided an overview of existing techniques, highlighting their advantages and limitations [3]. These
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methods include ground-penetrating radar (GPR), nuclear quadrupole resonance (NQR), and electromagnetic
induction (EMI), each with its own set of challenges in terms of detection accuracy, cost, and operational
complexity [4]. Robotic systems have been increasingly recognized for their potential to reduce human
involvement in the detection process. Ghareeb et al. proposed a system utilizing a Raspberry Pi, camera
board, metal detector circuit, and GPS shield for landmine detection [5]. Similarly, Sasikumar et al.
developed a multi-utility landmine detecting robotic vehicle that employs a metal detector and GPS for
accurate location tracking [5]. These systems underscore the importance of integrating various sensors and
technologies to enhance detection capabilities. The use of unmanned robotic vehicles is particularly
advantageous in war-torn areas, as they can be operated remotely, reducing the risk to human life. Robots
equipped with metal detectors, as in the case of our project, are effective in detecting metallic landmines. The
distance between the sensor head and the buried landmine is a critical factor that influences the performance
of the metal detector. By maintaining a uniform gap between the sensor head and the ground, the detection
capability of the system can be improved [6]. Our project builds upon these findings by implementing an
Automatic Landmine Detection Vehicle that autonomously navigates and detects landmines using a metal
detector. The vehicle is controlled by an Atmega328 microcontroller and communicates detection alerts via a
Bluetooth module. This approach aligns with the current trend towards automation and remote operation in
landmine detection, aiming to enhance safety and efficiency in demining operations [7].

3. METHODOLOGY

The methodology of the Automatic Landmine Detection Vehicle (ALDV) project is centered around
an integrated system that autonomously navigates and detects landmines using a metal detector. The core of
the system is an Arduino Nano microcontroller, which orchestrates the operations of the vehicle. The metal
detector, equipped with a copper coil, scans the ground for metallic signatures indicative of landmines. Upon
detection, a relay halts the vehicle's movement, and the Arduino Nano triggers an alert via a Bluetooth
module to the operator's device. For navigation, the vehicle employs an IR sensor to avoid obstacles and
maintain its course. The L298 motor driver controls the motors, facilitating movement in various directions—
forward, backward, and turns. The entire system is powered by a 12V DC power supply, ensuring adequate
energy for the operations. The ALDV's methodology is designed to minimize human intervention in
hazardous environments, leveraging technology to safely and effectively detect landmines. The project's
application extends to military and civilian domains, offering a technological solution to a pressing
humanitarian challenge.

4. SYSTEM DESIGN AND IMPLEMENTATION

4396

The Automatic Landmine Detection Vehicle (ALDV) is designed as a self-contained, autonomous system that
leverages the ATmega328 microcontroller for its core operations. The microcontroller interfaces directly with
a metal detector and an IR sensor, eliminating the need for a relay. The metal detector, equipped with a copper
coil, scans the terrain for the metallic signatures of landmines, while the IR sensor provides obstacle detection
capabilities to navigate the vehicle autonomously. Upon detection of a landmine, the ATmega328 processes

the signal and commands the L298 motor driver to cease motor function, bringing the vehicle to a standstill

The motors, which facilitate the vehicle's movement, are powered by a 12V DC power supply, chosen for its
adequacy in powering both the motors and the control electronics. A Bluetooth module is integrated into the
system to enable wireless communication, allowing for real-time alerts to be sent to a user's device when a
landmine is detected. This immediate communication is vital for prompt response and intervention. The
ALDV's design is focused on reliability, ease of use, and safety, with the goal of reducing human exposure to
hazardous environments. The system's implementation demonstrates the practical application of embedded

systems in critical safety operations, such as landmine detection.
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Fig-1 Block Diagram of the Model

5. RESULT ANALYSIS AND DISCUSSION

The Automatic Landmine Detection Vehicle (ALDV) project was conceived to address the
pressing need for safe and efficient landmine detection. The system's design integrates a standalone
ATmega328 microcontroller, which supplants the Arduino Nano depicted in the provided block diagram.
The microcontroller directly interfaces with a metal detector and an IR sensor, facilitating autonomous
navigation and detection without the use of a relay. In the implementation phase, the metal detector,
featuring a copper coil, was pivotal in identifying the metallic components of landmines. The IR sensor
augmented the vehicle's autonomy by enabling obstacle avoidance, ensuring uninterrupted navigation.
The L298 motor driver, controlled by the ATmega328, managed the operation of the vehicle's motors,
which were powered by a 12V DC supply, providing sufficient energy for the system's functionality. The
Bluetooth module's role in the ALDV was crucial for real-time communication, allowing the system to
send alerts to a user's device upon landmine detection. This feature proved to be instrumental in providing
immediate updates, enhancing the safety aspect of the demining process. During testing, the ALDV
demonstrated a high degree of accuracy in landmine detection, with the metal detector successfully
identifying metallic objects beneath the surface. The vehicle's ability to stop upon detection and send
alerts without delay validated the effectiveness of the system design. The IR sensor's performance in
obstacle detection confirmed the vehicle's capability to navigate autonomously in a straight line, as
intended. However, the system faced limitations in differentiating between landmine signatures and other
metallic debris. Future work could focus on integrating advanced signal processing techniques or
additional sensor modalities, such as ground-penetrating radar, to improve specificity in detection. The
ALDV's successful deployment in a controlled environment suggests its potential for real-world
application. The project's outcomes contribute to the ongoing efforts in humanitarian demining,
showcasing the feasibility of using autonomous vehicles for landmine detection. The discussion around
the ALDV's performance underscores the importance of continued innovation and research in the field of
safety and automation.
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Fig-2 Automatic Landmine Detection vehicle

6. CONCLUSION

The development of the Automatic Landmine Detection Vehicle represents a significant
advancement in the field of demining technology. This project successfully integrates a metal detector,
controlled by an Atmega328 microcontroller and programmed using Arduino software, to autonomously
navigate and detect landmines. The vehicle's ability to operate without remote control and to halt and send
alerts via Bluetooth when a landmine is detected enhances both safety and efficiency in mine-clearing
operations. The use of a copper coil in the metal detector allows for effective identification of metallic objects
beneath the surface, potentially saving lives by reducing human exposure to hazardous environments.
Furthermore, the incorporation of an industrial sensor, although not directly related to mine detection,
suggests potential future enhancements for obstacle detection and navigation. This project not only addresses
the urgent global issue of landmines but also demonstrates the practical application of robotics and sensor
technology in critical, life-saving operations. The successful implementation of this vehicle could serve as a
model for future innovations in automated landmine detection, offering a safer, cost-effective, and reliable
solution to one of the most perilous legacies of armed conflicts.
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