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Abstract— This research introduces a Landmine Detecting 

Surveillance Robot (LDSR) designed to address the critical 

challenges of landmine detection and surveillance in 

complex terrains. Utilizing advanced technologies, the 

LDSR incorporates live GPS tracking, continuous camera 

monitoring, and movement detection capabilities. The 

robot aims to revolutionize traditional surveillance 

methods by providing real-time, accurate data on potential 

landmine threats. By combining these features, the LDSR 

enhances its ability to operate efficiently in difficult 

environments such as deserts and border regions, where 

human surveillance is often impractical. The paper details 

the comprehensive design and implementation of the 

LDSR, the integration of cutting-edge sensor technologies 

enables the robot not only to detect human presence but 

also to identify potential landmine locations.  This research 

contributes to the ongoing development of autonomous 

systems for improved landmine detection and surveillance, 

presenting a promising solution for addressing the 

persistent challenges posed by landmines in conflict zones. 

 

Index Terms— Landmine Detection, Surveillance Robot, 

GPS Location Tracking Autonomous Systems, Military 

Operations, Human Presence Detection 

 

I. INTRODUCTION 

 

In areas afflicted by conflict, landmines significantly 

jeopardize both military operations and civilian lives. 

Conventional techniques require human workers, who 

may be exposed to dangerous conditions. A Landmine 

Detecting Surveillance Robot (LDSR) has been 

created and put into service in order to remedy this. 

The LDSR enables remote management and 

surveillance in difficult environments like deserts and 

border regions by providing real-time information 

about its location and monitored area using live GPS 

tracking and a camera module. The robot's primary 

purpose includes detecting landmines, detect 

movement and identify persons in the vicinity, 

ensuring thorough monitoring. By enabling military 

and humanitarian personnel to react quickly, the 

LDSR's autonomous capabilities and real-time 

reporting of landmine sightings lessen the negative 

effects of landmines on both military and civilian 

region. 

 

II. LITERATURE REVIEW 

 

The paper outlines an ESP32-based system that 

utilizes a Rocker Bogie mechanism for landmine 

detection and rugged terrain navigation. Inspired by 

Mars rovers, the system ensures stability and mobility 

on uneven surfaces. It integrates a metal detector to 

identify landmines, sending signals to a GPS module 

for location tracking. The gathered information is then 

relayed to a mobile phone via a Blynk application. The 

study underscores the synchronization of metal 

detection, Rocker Bogie movement, and GPS 

coordination, with the ESP32 microcontroller, metal 

detector, GPS module, and Blynk app as key 

components. The technology finds applications in 

military and geographical research contexts. 

 

The paper reviews sensing technologies for landmine 

detection using unmanned vehicles. It underscores the 

global urgency due to landmine casualties and socio-

economic impact. It covers Metal Detector, 

Electromagnetic (including Ground Penetrating 

Radar, Nuclear Quadrople Resonance, Microwaves, 

Electrical Impedance Tomography, Infrared, X-Ray 

Backscatter), Acoustic/Seismic, Biological (Dogs, 

Rats, Bees, Bacteria, Antibodies), and Mechanical 

(Prodders, Mine Clearing Machines) methods. The 
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research highlights the potential of these techniques to 

improve demining safety and efficiency, offering a 

comprehensive exploration of varied landmine 

detection approaches. 

 

The research introduces an IoT-driven surveillance 

robot for improved domestic monitoring. Equipped 

with Arduino microcontroller, DC motors, ultrasonic, 

infrared sensors, and Wi-Fi (ESP8266 12e), it operates 

manually or automatically. IoT-enabled control via 

CAYENNE software allows remote operation from 

mobile or laptop. The robot excels in obstacle 

detection through ultrasonic and edge detection via 

infrared sensors. It achieves real-time audio-video 

streaming with a wireless camera, offering an efficient 

monitoring solution for diverse settings, even defense 

zones. Through sensor integration, wireless 

technology, and Arduino, the study presents a 

comprehensive approach to effective surveillance. 

 

The paper introduces a two-robot system for landmine 

detection, consisting of a detection robot with a 

landmine detector and GPS, and a following robot. 

The detection robot uses a dsPIC 30F4011 

microprocessor and DC servomotors to move, 

detecting landmines and sending their GPS 

coordinates to the following robot via wireless RF 

communication. The following robot uses 

programmed paths to avoid landmines. The system 

employs GPS-based localization, wireless RF, metal 

detectors, and Borland C++ Builder for user 

interfaces. The study demonstrates effective landmine 

detection, transmission of coordinates, and obstacle 

avoidance, enhancing safety in hazardous areas. 

 

The research paper presents the design of a landmine 

detection robot (LDR) using Wi-Fi technology to 

remotely address landmine challenges in warfare and 

post-war scenarios. The LDR integrates technologies 

such as ultrasonic sensors for obstacle avoidance, GPS 

sensors for location tracking, and metal detectors for 

landmine detection. Controlled by an Arduino 

microcontroller, the robot employs high-powered DC 

motors for movement and ZigBee communication for 

remote control. The study emphasizes the use of a 

lightweight and blast-resistant construction material. 

Overall, the proposed robot demonstrates potential 

benefits in reducing human casualties and aiding 

humanitarian demining efforts. 

The research paper presents a wireless robot-based 

landmine detection system using a PIC16F877 

microcontroller. It employs an inductive proximity 

sensor to detect metal objects (bombs), triggering a 

buzzer alert for detection indication. Wireless 

communication is enabled through RF modules for 

remote control and data exchange. The robot's 

movement is governed by DC motors powered by the 

L293D motor driver. The study showcases the 

successful integration of microcontroller 

programming, metal sensing, wireless 

communication, and motor control for efficient 

landmine detection and localization, contributing to 

enhanced safety in hazardous areas. 

 

The research paper introduces an automatic landmine 

detection robot system developed for heightened 

national security in conflict areas. The system employs 

a cost-effective design with differential drive control 

modes—auto, semi-auto, and manual. Through image 

processing, the robot achieves precise position 

determination, enhancing its servo control accuracy. A 

metal detector sensor is at the core of landmine 

detection. Integration of microcontrollers (AT89S52), 

encoder (HT12E), decoder (HT12D), and wireless 

communication (RF modules) underscores the paper's 

focus. The prototype presents a clear solution for safe 

and reliable landmine detection, emphasizing the 

safeguarding of human lives. 

 

III. METHODOLOGY 

 

The development and evaluation of the Landmine 

Detecting Surveillance Robot (LDSR) involved a 

systematic and comprehensive methodology, 

integrating cutting-edge technologies to enhance its 

capabilities for landmine detection and surveillance in 

challenging terrains. 

 

1. Conceptual Design and Technology Integration: 

The foundation of the LDSR was laid through a 

detailed conceptual design process. Overarching goals 

and essential features were defined, emphasizing the 

integration of advanced technologies such as live GPS 

tracking, camera modules, and wireless 

communication. The NEO-6M GPS module 

contributed to precise location tracking, while the 

ESP32 CAM module provided real-time image and 
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video processing capabilities, enhancing the robot's 

situational awareness. 

 

2. Hardware and Software Integration: 

Meticulous considerations were applied during the 

hardware and software integration phase. The 

selection and seamless incorporation of hardware 

components, including the Metal Detector Sensor 

Module for metallic object detection and the L298N 

motor driver module for efficient motor control, were 

pivotal. Software architecture prioritized real-time 

data processing algorithms for landmine detection, 

movement monitoring, and communication protocols. 

 

3. Live GPS Tracking System Implementation: 

The implementation of the live GPS tracking system 

was detailed to ensure real-time data collection and 

transmission of location information. The NEO-6M 

GPS module, with its compact design and high 

performance, played a crucial role in providing 

accurate navigation data across diverse terrains, 

addressing the robustness required for effective 

surveillance. 

 

4. Camera Module Integration: 

Expounding on the integration of the camera module, 

the ESP32 CAM module facilitated continuous 

monitoring of the robot's surroundings. Image 

processing algorithms enhanced the capabilities for 

human identification. Live video feeds sent remotely 

added a critical dimension to the operational 

effectiveness of the LDSR. 

 

5. Landmine Detection Mechanism: 

The Metal Detector Sensor Module, with 

itselectromagnetic sensing technology, provided a 

reliable and precise solution for detecting metallic 

objects. As the Metal Detector identifies  a metal 

object it sends alert message to the user to check for 

landmine. 

 

6. Remote Control and Communication: 

The wireless control and communication for the 

Landmine Detecting Surveillance Robot (LDSR) are 

facilitated through NodeMCU, enabling seamless 

motion control via Wi-Fi and a dedicated mobile 

application. This integration ensures a responsive and 

versatile interface for operators to navigate the robot 

remotely. 

Utilizing NodeMCU, the motion of the robot is 

wirelessly controlled through a secure Wi-Fi 

connection established with a dedicated mobile app. 

The communication protocol has been streamlined to 

ensure an efficient and reliable interface, allowing 

operators to guide the LDSR with precision. This 

wireless control mechanism enhances the adaptability 

of the robot in various operational scenarios, providing 

a user-friendly experience for real-time navigation. 

components used:-  

 

The NEO-6M GPS module is a compact and high-

performance Global Positioning System receiver, 

featuring low power consumption and rapid satellite 

acquisition. With a small form factor and robust 

functionality, it is widely employed in diverse 

applications, ranging from navigation systems to IoT 

devices, contributing to precise location tracking and 

efficient geospatial data acquisition. 

 

The ESP32 CAM module seamlessly integrates Wi-Fi 

and camera capabilities, offering a versatile solution 

for real-time image and video processing in Internet of 

Things (IoT) applications. Its compact design and 

cost-effectiveness make it a standout choice for 

projects demanding wireless connectivity and visual 

data acquisition." 

 

NodeMCU, an open-source firmware and 

development board based on the ESP8266 WiFi 

module, facilitates rapid prototyping and deployment 

of IoT applications. With its Lua scripting support and 

integrated USB-to-serial interface, NodeMCU offers a 

user-friendly platform for wireless connectivity and 

sensor integration, contributing to the evolution of 

efficient and accessible IEEE-compliant IoT solutions. 

 

The Robocraze Metal Detector Sensor Module 

employs advanced electromagnetic sensing 

technology, providing a reliable and precise solution 

for detecting metallic objects. Its compact design, 

adjustable sensitivity, and compatibility with 

microcontrollers make it an integral component in the 

development of IEEE-compliant systems for security, 

automation, and industrial applications. 

 

The L298N motor driver module, celebrated for its 

robust dual H-bridge configuration, facilitates 

efficient control of DC motors and stepper motors in 
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diverse robotic and automation applications. With 

exceptional current-handling capabilities and 

compatibility with microcontrollers, it stands as a 

pivotal component in the implementation of systems, 

fostering precise and dynamic motor control for a wide 

range of engineering applications. 

 

The 12V battery, a foundational component in 

portable power systems, strikes a balance between 

energy density and voltage stability, making it a 

versatile and reliable power source for electronic 

systems across diverse applications. Its widespread 

use underscores its significance in various engineering 

domains. 

 

IV. RESULT AND DISCUSSION 

 

The implementation and testing of the Landmine 

Detecting Surveillance Robot (LDSR) yielded 

promising outcomes, showcasing the effectiveness of 

the integrated technologies in addressing challenges 

related to landmine detection and surveillance in 

complex terrains. In summary, the results of this 

research paper highlight the successful integration of 

advanced technologies in the Landmine Detecting 

Surveillance Robot. The demonstrated accuracy in 

landmine detection, robust surveillance capabilities, 

human detection, the LDSR as a promising solution 

for addressing challenges in landmine-infested areas 

and enhancing the effectiveness of surveillance 

operations. 

 

SUMMARY 

 

In conclusion, the Landmine Detecting Surveillance 

Robot (LDSR) offers a groundbreaking solution to the 

challenges of landmine detection. With advanced 

technologies and sensor integration, the LDSR 

operates efficiently in complex terrains, providing 

real-time data on potential threats. This research 

contributes significantly to autonomous systems, 

enhancing safety in conflict zones. The findings 

underscore the importance of innovation in mitigating 

the impact of landmines and pave the way for further 

advancements in autonomous technology for 

humanitarian purposes. 
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