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Introduction:

This project introduces an innovative attachable defense module for track-guided
robots, leveraging Raspberry Pi technology to integrate a jamming circuit, camera
vision with image processing, and a self-destruction mechanism. The module is
designed to enhance the robot's operational capabilities in hostile environments,

providing both active and passive defense features.

The jamming circuit disrupts unauthorized communications, safeguarding the robot
from external threats. The camera system, coupled with advanced image processing
algorithms, enables real-time surveillance and threat detection, allowing the robot to
autonomously navigate and respond to potential dangers. The self-destruction feature
serves as a last-resort mechanism, ensuring sensitive information is not compromised

if the robot is captured.

The modular design allows for easy attachment and detachment, promoting versatility
across various missions, including military, security, and search and rescue
operations. Prototyping and testing reveal the module's effectiveness in enhancing the

robot's defensive capabilities while maintaining operational efficiency. This research
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contributes to the advancement of robotic defense systems, addressing emerging

security challenges in increasingly complex environments.
Objectives:

The primary objective is to create a versatile rover capable of navigating complex
environments, collecting data, and enhancing security. The rover incorporates a signal

jammer, a live camera feed, and a self-destruction mechanism.

1. Signal Jamming: The rover is equipped with a signal jammer to disrupt
unauthorized communications and ensure secure operation.

2. Camera Feed: Video monitoring allows for remote surveillance and data
collection, enhancing situational awareness. Also monitors the threats
through image processing.

3. Self-Destructions: A self-destruction mechanism safeguards sensitive data

and prevents unauthorized access in critical situations.
Methodology:

The methodology for developing the Attachable Defence Module for a Track Guided
Robot using Raspberry Pi involves several key phases. Initially, the project begins
with system design and component selection, focusing on the integration of a signal
jammer circuit, camera vision, and a self-destruction mechanism. The Raspberry Pi
serves as the central control unit, coordinating the subsystems. In the hardware
phase, a custom signal jammer circuit is developed to block specific communication
frequencies, while a high-resolution camera is interfaced with the Raspberry Pi for
real-time video capture. The self-destruction mechanism is designed to safely disable

or destroy critical components upon command or trigger.

The software phase involves programming the Raspberry Pi to control the
subsystems using Python and libraries like OpenCV for camera functionality. Secure
communication protocols are established to enable remote control of the jammer and
self-destruction features. The project also incorporates power management to ensure
efficient energy usage across all components. Once the hardware and software are
integrated, testing and validation are conducted, including field tests to assess the
effectiveness of the jammer, video quality under various conditions, and the safety of
the self-destruction mechanism. Throughout the project, safety protocols are

48" Series Student Project Programme (SPP): 2024-25 — Synopsis of the Project 2



implemented to prevent accidental triggering of the jamming or self-destruction

functions.
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Result and Conclusion:

In conclusion, our attachable defence module rover is a highly versatile and
sophisticated project, integrating various advanced components to enhance security
and surveillance capabilities. With the Raspberry Pi and camera module for human
detection, 12C connection for seamless communication between devices, line-following
circuit for autonomous navigation, and the LoRa Al Thinker module for long-range
communication and signal jamming, your rover is well-equipped for a multitude of

applications.
Project Outcome & Industry Relevance and Learnings:

Expected outcomes include improved security, autonomous patrolling, real-time
surveillance, and efficient communication, making your rover a valuable asset in both
military and civilian contexts. The project showcases a remarkable blend of technology

and innovation, reflecting the potential for significant real-world impact
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Working Model vs. Simulation/Study:

The project involves the making of physical working model or the working prototype for

the clear understanding of the objectives and their working.
Future Scope:
The future scope of this project includes:

1. Integration with Advanced Al and Machine Learning

. Enhanced Threat Detection: The module can be equipped with Al and machine
learning algorithms for smarter threat recognition, enabling the system to identify and
categorize potential threats autonomously. This could include facial recognition,
behaviour analysis, or detection of specific types of obstacles.

. Self-Learning Capabilities: Over time, the module could learn from past
missions to improve its ability to detect and respond to threats, becoming more

effective in unfamiliar environments.

2. Autonomous Defense Mechanisms

. Automated Response: In future iterations, the defense module could be
designed to take autonomous actions, such as deploying countermeasures (e.g.,
smoke screens, sound alarms, or evasive maneuvers) when a threat is detected,
reducing the need for constant human supervision.

. Al-Driven Decision Making: By incorporating real-time data processing and Al,
the module could make decisions based on threat level, environmental conditions, and
mission priorities without waiting for operator input.

3. Advanced Sensor Integration

. Multispectral Sensing: Future modules could incorporate multispectral or
hyperspectral imaging, allowing the system to detect threats across various light
wavelengths (e.g., infrared, ultraviolet) for improved situational awareness, especially
in low-visibility or night-time operations.

. Environmental Adaptability: Enhanced sensors for weather detection, terrain
mapping, and temperature sensing could enable the module to adapt its defensive

strategies based on the specific environmental conditions.
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