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Abstract: This paper presents the design and implementation of an Automated Enemy Tank 

Detection utilizing modern technologies such as image processing, wireless communication, and the 

Internet of Things (IoT). The system detects and differentiates between friendly and enemy tanks 

using infrared (IR) identification signals and automatically adjusts a servo motor for accurate 

targeting. It also features real-time monitoring and data transmission capabilities to provide 

continuous situational awareness to military personnel, enhancing threat response efficiency. 

Additionally, the system can intercept radio frequency (RF) signals to expand its surveillance 

capabilities. The proposed framework reduces human intervention, accelerates response times, and 

ensures adaptability for future advancements like artificial intelligence (AI) integration for 

autonomous defence operations. 
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I. INTRODUCTION 

Time of rising geopolitical tensions and swift military technology breakthroughs. Finding and identifying enemy tanks 

is a crucial topic of attention in this arena since they represent serious risks to the safety and security of the country. 

Even while they can be somewhat effective, traditional monitoring techniques frequently rely mostly on human 

participation, which can cause delays and perhaps inaccurate danger assessments. Due to this constraint, an automated, 

dependable system that can swiftly identify and react to enemy tanks must be developed in order to improve operational 

effectiveness. 

The system determines a tank’s location in degrees when it detects one, enabling precise firing mechanism changes. A 

servo motor makes this change possible by adjusting the firing mechanism’s angle in reaction to the location of the 

tank, which maximizes response precision. The system uses an IR transmitter to transmit identification signals in order 

to discriminate between friendly and enemy tanks. The system is designed to fire if the detected tank is proven to be an 

enemy; on the other hand, if the tank is determined to be friendly, no action is performed, so averting friendly fire, an 

all too common risk in military operations. 

The system may adjust and enhance its recognition abilities over time by learning from previous experiences and 

improving its operational procedures thanks to the inclusion of image processing technologies like contour detection 

and machine learning additionally, the “Enemy Tank Detection” system is part of the proactive border management 

approach in addition to being a defensive instrument. Military 1 forces can remain attentive by using this automated 

detection technique to quickly identify possible threats before they develop into more significant battles. This capacity 

has the potential to greatly improve border region security,  preventing hostile  acts  and  giving military  troops  and  

civilian’s peace of  mind. The expansion of sophisticated military hardware in recent years has highlighted the need for 

detection and response systems that are equally sophisticated. Conventional surveillance methods necessitate 

technological augmentation since they are frequently constrained by human capabilities and external circumstances. In 

order to overcome these drawbacks, the suggested system offers an automated approach that can also adjust to different 

environmental circumstances. The effectiveness of detecting systems can be significantly impacted by variables like 

weather, topography, and time of day. For this reason, it is crucial to incorporate robust image processing techniques. 
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II. LITERATURE SURVEY 

Ahmed and colleagues, in their 2021 publication in the IEEE Internet of Things Journal, focused on the integration of 

IoT technologies in defence for real-time monitoring and data transmission. Their research highlights how IoT systems 

can transmit real-time data from defence detection systems to remote servers, enabling better monitoring and quicker 

decision-making. The application of IoT in automated tank detection systems allows for enhanced situational awareness 

and immediate action based on live data, ensuring better oversight and control of the system. [1] 

Garcia and Patel, in a 2020 article from the Journal of Robotics and Automation, investigated the role of servo motors 

in enhancing the precision of targeting systems. The study discusses how servo motors enable precise control over the 

position and movement of firing mechanisms, making them ideal for dynamic defence systems. This technology is 

critical for adjusting the firing angle accurately in real-time, which is essential for engaging moving targets such as 

enemy tanks in an automated defence environment. [2] 

Johnson and Lee, in their 2019 paper from the International Journal of Infrared and Millimetre Waves, examined the 

use of infrared communication for identifying friendly and enemy units. This research highlights how modulated 

infrared signals can be used to classify vehicles, helping to prevent friendly fire. The system differentiates between 

friendly and hostile units, ensuring safe and reliable operation in automated defence systems. The use of IR 

communication aligns with the objective of identifying enemy tanks while avoiding harm to friendly forces. [3] 

In a 2018 study published in the IEEE Transactions on Neural Networks and Learning Systems, Smith and colleagues 

explored the use of the YOLO (You Only Look Once) algorithm for real-time object detection. The paper showcases 

YOLO’s ability to quickly and efficiently detect multiple objects in a single image pass, making it ideal for applications 

requiring rapid detection, such as military vehicle recognition. YOLO’s speed and accuracy in real-time scenarios 

provide significant improvements in automated detection systems, which is highly relevant for enemy tank 

identification in border security. [4] 

 

III. METHODOLOGY 

The “Enemy Tank Detection” project aims to provide a robust solution to enhance border security through the use of 

advanced image processing, real-time data transmission, and machine automation. As geopolitical landscapes shift and 

technological advancements become increasingly integrated into military operations, security systems must adapt 

accordingly. This project focuses on addressing one of the most critical aspects of border security the detection, 

identification, and elimination of enemy vehicles, particularly tanks, in real- time, using automated systems to minimize 

human intervention and error. 

 

A. Overview of the project 

The “Enemy Tank Detection” has demonstrated promising results in its ability to detect and respond to potential threats 

in real-time. The system effectively identifies tanks through image processing with the Raspberry Pi 4, achieving high 

accuracy in distinguishing tanks from other objects in the environment. During testing, the servo motor adjusted the 

firing mechanism with precision, based on the calculated position of detected tanks, which resulted in accurate 

targeting. The IR-based identification reliably distinguished between friendly and enemy units, ensuring that friendly 

fire incidents were prevented. This aspect of the system is critical for deployment in mixed operational environments, 

where maintaining accuracy is essential for safety. Data transmission to an IoT server was successful, enabling real-

time monitoring and analysis of detected threats. The latency between detection and data reporting remained minimal, 

making the system effective for real-time applications. 

 

B. Flow chart 

System Initialization: The system is started, initializing all the hardware and software components. 

Image Capture: The Raspberry Pi captures an image through the connected camera. 

Tank Detection (Image Processing): The system processes the image to detect whether there is a tank. If no tank is 

detected, the system continues to monitor by capturing new images. If a tank is detected, the system calculates the 

tank’s location in degrees and adjusts the firing angle using a servo motor. 
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IR Identification: The system sends an IR signal to the detected tank to check if it is friendly or hostile. If the tank 

responds (friendly), the firing mechanism is stopped. If no response is received (enemy), the system fires at the tank. 

 
Fig.1 flow chart 

 

C. Block Diagram 

Transmitter Side Block Diagram 

Power Supply: Provides the required voltage and current to power all components of the system, including the 

Raspberry Pi 4, camera, sensors, and actuators. It ensures stable operation of the hard- ware components. 

 
Fig 2. Block diagram of transmitter 

Raspberry Pi 4: Acts as the central processing unit (CPU) of the system, controlling all other components. It processes 

data from the camera for image recognition, manages the RF and IR signals, and sends commands to the servo motor, 

buzzer, and firing mechanism based on the detected inputs. Camera: Captures real-time images or video of the 

surrounding environment, which is then processed by the Raspberry Pi 4 to detect tanks or other objects of interest. It 

plays a crucial role in the image recognition process for identifying potential threats. 

RF Receiver: Detects radio frequency signals that may indicate nearby communication activities, potentially from 

enemy units. It sends data to the Raspberry Pi for analysis, adding an extra layer of intelligence to detect and monitor 

unseen threats. 
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IR Receiver: Receives infrared signals from IR transmitters on friendly units, helping to differentiate between friendly 

and enemy vehicles. This identification prevents the system from mistakenly targeting allied units. 

IR Transmitter: Sends infrared signals to communicate with other friendly units, confirming identification to avoid 

friendly fire. It acts as a part of the system’s safety mechanism by broadcasting signals that can be recognized by IR 

receivers on other friendly devices. 

Servo Motor: Adjusts the angle of the firing mechanism based on the position of detected targets. Controlled by the 

Raspberry Pi, it ensures precise aiming of the firing gun towards the target for an accurate response. 

 

Receiver Side Block Diagram 

 
Fig 3. Block diagram of receiver 

Power supply: provides the necessary power to all components of the system, ensuring a stable voltage supply for the 

ATMEGA328 microcontroller, IR receiver, IR transmitter, and led indicator. It ensures that the circuit operates reliably. 

ATMEGA328: a microcontroller that serves as the central processing unit of the system, managing input signals from 

the IR receiver and controlling the outputs, including the IR transmitter and led indicator. It processes the data received 

and executes predefined actions, such as triggering a led or transmitting signals. IR receiver: receives infrared signals 

from other devices, enabling the sys- tem to detect and interpret incoming IR data. The received signals can be used to 

identify the presence of other units or objects, which the ATMEGA328 processes for further action. 

IR transmitter: sends out infrared signals to communicate with other devices in the system. This could be used for 

signalling or identifying friendly units by trans- mitting a specific IR code that other systems can recognize. 

Led indicator: provides a visual signal based on the input processed by the ATMEGA328. It could light up to indicate 

the successful reception of an IR signal, status of the system, or other alerts, offering immediate feedback to the user. 

 

IV. RESULT 

The “Enemy Tank Detection” has demonstrated promising results in its ability to detect and respond to potential threats 

in real-time. The system effectively identifies tanks through image processing with the Rasp- berry Pi 4, achieving high 

accuracy in distinguishing tanks from other objects in the environment. During testing, the servo motor adjusted the 

firing mechanism with precision, based on the calculated position of detected tanks, which resulted in accurate 

targeting. The IR-based identification reliably distinguished between friendly and enemy units, ensuring that friendly 

fire incidents were prevented. This aspect of the system is critical for deployment in mixed operational environments, 

where maintaining accuracy is essential for safety. Data transmission to an IoT server was successful, enabling real-

time monitoring and analysis of detected threats. The latency between detection and data reporting remained minimal, 

making the system effective for real time applications. The RF detection capability added an extra layer of intelligence, 

allowing the system to monitor communication signals that might indicate enemy activity. However, certain challenges 

were identified, such as occasional false positives in image detection under complex backgrounds, which could be 

improved with advanced machine learning algorithms. Overall, the system showed robustness and reliability across 

different testing scenarios, highlighting its potential for enhancing border security and automated defence operations. 
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Fig 4. Simulation results Fig 5. Actual hardware result 

 

V. CONCLUSION 

This paper presented The “Enemy Tank Detection” system has demonstrated a strong potential in enhancing automated 

surveillance and defense capabilities. By utilizing the Raspberry Pi 4 for image processing, the system effectively 

distinguishes tanks from other objects with high accuracy. The integration of a servo motor for precise targeting and an 

IR-based identification mechanism ensures reliable discrimination between friendly and enemy units, minimizing the 

risk of friendly fire. Real-time data transmission to an IoT server allows for remote monitoring and quick response, 

while RF detection adds another layer of intelligence by monitoring communication signals that may indicate enemy 

presence. The system maintained minimal latency, which is crucial for real-time threat response. These features 

collectively make it a promising solution for deployment in high-security zones such as border areas or sensitive 

military installations. 

However, certain challenges were observed during testing, particularly the occurrence of false positives in complex and 

cluttered backgrounds. This issue can be addressed by incorporating more advanced machine learning models such as 

YOLO, which are designed for robust object detection under diverse environmental conditions. Additionally, enhancing 

the RF module range and implementing edge AI accelerators could significantly boost system efficiency. With these 

improvements, the system can be scaled for wider deployment, offering a cost-effective and intelligent solution for 

next-generation automated defense and surveillance operations. 
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