www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

INTERNATIONAL JOURNAL OF CREATIVE
9 RESEARCH THOUGHTS (1JCRT)
«*" An International Dpen Access. Peer-reviewed, Refereed Journal

dh
D’

AN INTELLIGENT RF-BASED LANDMINE
DEACTIVATION SYSTEM FOR FRIENDLY
FORCES

Development of Dual-Part RF Transmitter-Receiver System for Mine Control

IMr. H. S. Sayyed, ?Ms. K. S. Salunke

Assistant Professor, 2 Assistant Professor
!Department of Electronic Science,
1S.S.G.M. College, Kopargaon, Maharashtra, India

Abstract: Landmines, while effective in securing territories during warfare, pose a significant threat to
military personnel even after deployment, often resulting in accidental injuries or fatalities among friendly
forces. This research presents the design and implementation of an intelligent [1] RF-based landmine
deactivation system aimed at preventing unintended detonations for friendly soldiers while maintaining full
functionality against enemy intrusions. The system is divided into two units: a transmitter embedded in the
soldier’s footwear and a receiver integrated within the landmine. When a friendly soldier, equipped with the
RF transmitter, enters the proximity of the landmine, the receiver detects the signal and activates a relay to
disconnect the detonation mechanism. In contrast, if an enemy without a valid transmitter approaches and
steps on the landmine, the system remains armed and triggers upon pressure activation. The RF
communication is facilitated using 434 MHz modules along with HT12E and HT12D encoder-decoder pairs
for signal transmission and reception. This low-cost, efficient system demonstrates a selective activation
mechanism that significantly enhances battlefield safety for [2] friendly. troops. The project lays the
groundwork for future integration of encrypted communication, [3] GPS tracking, and centralized control,
contributing toward the development of smarter, more humane defense technologies.

Index Terms — [1] RF- Radio Frequency. [2] Friendly troops- Our Nations Soldiers. [3] GPS- Global
Positioning System.

|. INTRODUCTION

Landmines have long been utilized as strategic defensive tools in modern warfare due to their ability to
prevent enemy advancement and secure sensitive zones with minimal human intervention. However, despite
their advantages, conventional landmines pose a serious and persistent danger—not only to opponents but also
to friendly forces and civilians. Accidental detonations continue to claim lives and cause permanent injuries,
both during active combat and post-conflict periods. This longstanding issue highlights the urgent need for
intelligent, selective landmine systems that can differentiate between friend and foe to reduce unintended
casualties.

To address this challenge, our research introduces a smart, RF-based landmine deactivation system designed
specifically to enhance the safety of friendly troops in battlefield environments. The proposed system uses a
wireless communication mechanism that enables the landmine to detect the presence of authorized military
personnel and deactivate its explosive trigger accordingly. By incorporating RF434 MHz modules along with
HT12E (encoder) and HT12D (decoder) ICs, a unique transmitter-receiver pairing is established. The
transmitter unit is embedded in the footwear or gear of a soldier, while the receiver is placed within the
landmine. When the receiver detects a valid RF signal from the transmitter, it activates a relay that opens the
detonation circuit—preventing the mine from triggering even when pressure is applied via a push button.
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This project aims to demonstrate the feasibility of using low-cost, easily available components to build a
practical and reliable system for battlefield use. The implementation focuses on minimizing hardware
complexity while maximizing effectiveness and safety. Additionally, this system retains its ability to detonate
when triggered by unauthorized or enemy personnel who do not possess the matching transmitter unit, ensuring
continued defense capabilities.

The significance of this work lies in its potential to transform traditional landmine applications by
integrating basic electronics with intelligent behavior, thereby reducing friendly fire incidents and enhancing
operational safety. This research serves as a foundational step toward future developments in smart defense
systems that could incorporate advanced technologies such as GPS tracking, encrypted communication, and
central command coordination.

1. OBJECTIVE

The primary objective of this research is to design and implement an intelligent landmine system that
enhances the safety of military personnel by preventing accidental detonations for friendly forces while
maintaining full functionality against enemy intrusion. The proposed system aims to integrate wireless RF
communication to enable the landmine to distinguish between friendly and enemy individuals based on a
unique transmitter-receiver identification mechanism. By doing so, the project seeks to provide a practical
solution that addresses the critical issue of unintended landmine explosions, which continue to pose a serious
threat to soldiers, even after conflict zones are de-escalated.

This research also intends to demonstrate the feasibility of using low-cost, readily available components
such as the RF434 MHz module, HT12E encoder, and HT12D decoder for real-time wireless communication
in a defense-oriented application. A secondary objective is to simulate the detonation mechanism through a
relay-controlled push button setup, ensuring that only unauthorized or enemy personnel would trigger the
system. Furthermore, the project aims to create a portable, power-efficient, and easily deployable prototype
that can be expanded and enhanced with additional features like encryption, GPS tracking, or remote control
in future developments. Ultimately, the research aspires to contribute toward the development of smart,
selective, and humane military technologies that reduce the risks associated with traditional landmine systems.

111. BLOCK DIAGRAM
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IV. CIRCUIT DIAGRAM
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V. COMPONENTS AND ITS FUNCTIONS

1. RF Module (RF434 MHz) Rx and Tx — Used for wireless communication between transmitter and
receiver.

HT12E Encoder IC — Encodes parallel data to serial format for transmission.

HT12D Decoder IC — Decodes received serial data back to parallel format.

Power Supply (Battery 9V)

Relay

Push Buttons — For testing activation/deactivation conditions.

PCB — For circuit assembly and prototyping.

Wires, Connectors, and Enclosures — For connections and housing components securely.

NG RWN

V1. CONSTRUCTION

The construction of the intelligent RF-based landmine system was carried out by assembling two separate
but interlinked modules: a transmitter unit integrated with the soldier's footwear and a receiver unit embedded
within the landmine body. Each module was built on a compact PCB platform to ensure portability and ease
of deployment in field-like conditions. The transmitter side was constructed using an HT12E encoder IC, an
RF434 MHz transmitter module, and supporting passive components such as resistors and a capacitor for stable
operation. The HT12E encoder was configured with a fixed address, hardwired using binary logic to ensure
proper identification. The data pins of the encoder were tied HIGH, allowing it to continuously send a stream
of data when powered. This encoded signal was wirelessly transmitted using the RF434 module, which was
mounted along with the encoder on a small board powered by a 9V battery with a 7805 voltage regulator to
supply the required 5V.

The receiver unit was designed around the HT12D decoder IC and the RF434 MHz receiver module. These
components were mounted on a separate PCB and configured with the same address as the transmitter to ensure
that only valid signals from a friendly source would be accepted. The data output of the decoder was connected
to a transistor driver circuit, which in turn controlled a 5V relay module. The relay played a central role in
determining whether the landmine would be activated or remain deactivated. Additionally, a push button was
connected in series with the normally closed (NC) contact of the relay, simulating the physical pressure applied
when someone steps on a mine.
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Under default conditions—when no RF signal is received—the HT12D decoder output remains LOW,
keeping the relay in its OFF state. In this configuration, if the push button is pressed, the circuit completes
through the NC relay contact, activating mine detonation. On the other hand, when a valid RF signal is received
from the transmitter, the decoder output switches HIGH, activating the transistor and energizing the relay. This
changes the relay’s contact to the normally open (NO) position, effectively breaking the detonation circuit. As
a result, even if the push button is pressed, the circuit remains open, and no explosion occurs—thereby
protecting friendly forces.

The entire receiver circuit was housed in a protective casing to resemble a landmine and powered by a 9V
battery regulated through a 7805 IC. Extra care was taken to ensure proper soldering, wire insulation, and
secure mounting of components to prevent any unintended shorts or disconnections during testing. The layout
was optimized to reduce noise and ensure stable communication between transmitter and receiver units. Both
modules were constructed with portability and ruggedness in mind to closely simulate real-world military usage
scenarios.

VIl. METHODOLOGY.

The development of the intelligent landmine deactivation system followed a structured methodology that
involved designing, constructing, and testing both the transmitter and receiver modules to achieve reliable
identification of friendly soldiers and selective landmine activation. The methodology began with defining the
system architecture, which consists of two major components: a transmitter unit carried by the soldier and a
receiver unit embedded in the landmine. The primary goal was to ensure wireless communication between the
two units using RF technology, with decision-making logic governed by signal reception and relay control.

The transmitter unit was constructed using the HT12E encoder IC and an RF434 MHz transmitter module.
The encoder was configured with a fixed binary address, representing the unique identification code of friendly
personnel. This address was hardwired into the encoder’s address pins, and the data pins were assigned logic
HIGH values to generate a continuous stream of encoded data. The encoded signal was then sent to the RF
transmitter, which broadcasts the signal wirelessly at 434 MHz frequency. The entire transmitter circuit was
powered using a 5V regulated power supply, and compacted into a portable unit that could be fitted into a
soldier’s footwear or uniform.

Parallelly, the receiver circuit was designed using the RF434 MHz receiver module and the HT12D decoder
IC. The receiver continuously monitors for incoming RF signals. Upon reception, the decoder compares the
address in the received signal with its own pre-set address configuration. If a match is found, indicating the
presence of a friendly transmitter, the decoder activates its output pin. This output is used to drive a transistor
switch, which energizes a relay module. The relay, when activated, changes its contact position to interrupt the
detonation circuit, ensuring that even if a soldier steps on the mine (simulated using a push button), the
landmine will not trigger.

To simulate the mine activation condition, a push button was incorporated into the circuit, acting as a
pressure trigger. The output of the button was routed through the normally open (NO) contact of the relay. If
the relay remains inactive—meaning no transmitter is detected—the button completes the circuit and triggers
a buzzer or LED, simulating a mine explosion. If the relay is activated due to detection of a valid transmitter,
the circuit path through the button is broken, thus preventing the detonation. This mechanism ensures that the
landmine only activates in the absence of a friendly RF signal, thereby achieving selective triggering.

Both transmitter and receiver circuits were first tested individually on breadboards, followed by integrated
testing in a controlled environment. Various test cases were evaluated, including scenarios with and without a
transmitter, and button press simulations to confirm the correct behavior of the system. Proper shielding and
decoupling capacitors were added to eliminate RF interference and ensure signal stability. The final prototypes
were mounted on compact boards and powered using portable DC power sources.

VII. WORKING

The intelligent landmine deactivation system works on the principle of friend-or-foe detection using RF
communication, with an added manual control through a push button to simulate the triggering of the landmine.
The entire setup consists of a transmitter unit, carried by friendly soldiers, and a receiver unit, embedded within
the landmine along with a control mechanism that uses a relay and a push button to decide whether to trigger
the landmine or not.

The transmitter module, carried by the soldier, consists of an HT12E encoder and an RF434 MHz transmitter
module. The encoder is configured with a unique address code, and it continuously sends out encoded signals
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representing the identity of friendly forces. This signal is transmitted over the air using the RF434 module,
creating a communication link between the soldier and any nearby landmines.

The receiver module, housed inside the landmine, includes an RF434 MHz receiver and an HT12D decoder.
This receiver constantly listens for RF signals. When a valid encoded signal is detected and decoded by the
HT12D, the output of the decoder goes high, which then activates a relay module through a driver circuit (often
using a transistor). The relay, in this design, acts as a switch that controls the activation line of the landmine's
triggering circuit.

A push button is used to simulate the pressure applied on a landmine when someone steps on it. The function
of the push button is directly linked to the state of the relay. If a valid RF signal is detected—meaning a friendly
soldier is nearby—the relay is activated (ON). In this state, even if the push button is pressed (simulating a
soldier stepping on the mine), the circuit does not trigger the landmine because the relay interrupts the
detonation path. In essence, the system is in a safe mode when the friendly transmitter is within range.

Conversely, if no valid RF signal is received—indicating that the approaching individual is likely an
enemy—the HT12D decoder remains inactive, and the relay stays OFF. In this state, if the push button is
pressed, it completes the detonation circuit, and the landmine is triggered. This design allows the landmine to
intelligently distinguish between friend and foe and activate accordingly.

The relay serves as a critical safety component in this design. Its default state is OFF, which means the
landmine remains active unless it receives a valid deactivation signal. This ensures that the system fails
safely—if communication is lost or tampered with, the mine defaults to an active state, preserving its defense
function. The use of a push button also provides manual testing capabilities, helping to verify whether the mine
will trigger under certain signal conditions.

I’X. ADVANTAGES

The proposed intelligent RF-based landmine deactivation system offers several practical and strategic
advantages over traditional landmine mechanisms. One of the most significant benefits is its ability to
distinguish between friendly and enemy personnel, drastically reducing the risk of accidental landmine
detonations by soldiers from the same side. This selective activation mechanism ensures enhanced soldier
safety in active war zones, particularly in areas with pre-deployed landmines. The system is built using low-
cost and readily available components, making it highly cost-effective and scalable for large-scale deployment
without the need for sophisticated or expensive technology.

The wireless communication system based on RF434 MHz modules enables non-contact, real-time
identification, which eliminates the need for manual intervention and allows for automatic mine deactivation
when friendly forces are detected within range. Additionally, the use of a relay-based safety circuit provides a
reliable method to interrupt the detonation circuit, adding an extra layer of physical security. The circuit’s
behavior is predictable and stable, offering consistent performance across different environmental conditions.

Another key advantage is the simplicity of the design, which allows for easy maintenance, troubleshooting,
and integration into existing defense systems. The modular nature of the transmitter and receiver units enables
quick replacement or upgrades in the field. Furthermore, the system demonstrates the potential for future
integration with advanced technologies such as GPS tracking, encryption, and automated defense networks.

X. LIMITATION

While the proposed intelligent RF-based landmine deactivation system presents a significant improvement
over conventional landmines, it is not without limitations. One of the primary concerns is the limited range of
RF434 MHz communication, which typically extends up to 30 meters in open environments but may
significantly reduce in obstructed or high-interference areas such as dense forests, buildings, or mountainous
terrain. This limitation could affect the system's ability to reliably detect friendly forces in certain battlefield
conditions. Additionally, since the system relies on fixed addressing through HT12E/HT12D encoder-decoder
pairs, it lacks encryption or dynamic authentication, which could leave it vulnerable to signal jamming or
spoofing by technologically advanced adversaries.

Another limitation lies in the battery dependency of both transmitter and receiver modules. If the transmitter
carried by a soldier runs out of power, the system may mistakenly classify them as an enemy, potentially
leading to unintended activation of the landmine. Similarly, any power failure in the receiver circuit could
disrupt the relay function and compromise safety. The system also assumes that all friendly personnel are
equipped with functioning transmitters, which might not be feasible in highly dynamic or emergency situations
where equipment may be damaged, lost, or not uniformly issued.

IJCRT25A4236 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ] k552


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882

XI1. CONCLUSION

In this paper, an intelligent RF-based landmine deactivation system has been successfully designed and
implemented to enhance the safety of friendly soldiers in conflict zones. The proposed system addresses one
of the critical limitations of conventional landmines—indiscriminate activation—Dby incorporating a selective
triggering mechanism based on wireless identification. By using RF434 MHz modules along with HT12E and
HT12D encoder-decoder ICs, the system is capable of reliably distinguishing between friendly and enemy
personnel through unique encoded signals.

This system integrates a manual push-button to simulate mine activation, and a relay that acts as a safety
gate, controlled by the receiver unit. When a friendly soldier, equipped with the transmitter, enters the range
of the landmine, the receiver identifies the signal and activates the relay to interrupt the detonation circuit. This
ensures that accidental activation of the mine by friendly forces is prevented, even if the push-button is pressed.
In contrast, if no transmitter signal is detected—indicating the presence of an enemy—the relay remains
inactive. Under such conditions, pressing the push-button completes the detonation path, and the landmine is
triggered.

XI1l. FUTURE ENHANCEMENTS

The proposed intelligent RF-based landmine deactivation system presents significant potential for further
enhancement and real-world application in military defense. Although the current prototype successfully
distinguishes between friendly and enemy personnel using RF communication, future developments could
focus on increasing range, security, and scalability. One of the most promising advancements would be the
integration of encrypted digital communication protocols instead of basic RF signaling, which would enhance
security and prevent potential jamming or spoofing by adversaries. Additionally, the system could be upgraded
to use GPS modules for tracking and mapping the exact locations of both landmines and soldiers in real-time,
enabling centralized monitoring and remote deactivation capabilities through a control center.

Another area of improvement is the miniaturization of hardware using embedded microcontrollers or
System-on-Chip (SoC) solutions, making the system more compact, power-efficient, and easily wearable.
Further, integrating biometric authentication or unique soldier ID tags could enhance identification accuracy,
allowing more personalized and tamper-proof operation. For deployment in diverse terrain conditions, the
communication system can be adapted to use LoRa or mesh networking, which would significantly extend the
detection range and reliability in remote or obstacle-heavy environments.

With the rising concern over unexploded ordnance and the need for smart defense technologies, this system
could also be adapted for post-war landmine deactivation, helping identify and neutralize active mines safely
by using robotic platforms equipped with compatible receivers. Overall, the current system serves as a
foundational step toward building intelligent, responsive, and safe landmine solutions that can evolve with the
needs of modern warfare and humanitarian efforts.
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