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Abstract: In recent years, the need for safety and
automation in military and hazardous environments has
increased rapidly. Soldiers and workers often face life-
threatening situations during surveillance, bomb
detection, or gas leakage operations. To overcome these
challenges, an Intelligent Surveillance Robot has been
designed and developed.

This robot is capable of detecting metals, harmful gases,
temperature, and humidity in its surroundings. It uses
various sensors and a GSM module to send real-time
alerts and data to the control room or user’s mobile
phone. The robot can move automatically, avoid
obstacles, and perform surveillance tasks in areas unsafe
for humans.

The main goal of this system is to reduce human risk,
improve monitoring accuracy, and provide a cost-
effective solution for defense and industrial applications.
This intelligent robot plays an important role in
enhancing security, disaster management, and remote
area observation.

LINTRODUCTION

In today’s world, security and safety have become a
major concern, especially in military and hazardous
environments. Soldiers and rescue workers often face
life- threatening situations such as bomb detection, gas
leaks, or working in unknown dangerous zones.

To reduce human risk and improve safety, an
Intelligent Surveillance Robot is developed.

This robot is designed to monitor and analyze the
environment automatically using various sensors. It
can detect metals, toxic gases, temperature, and
humidity changes in the surrounding area. The
collected information is sent to the control room or
user’s mobile through GSM technology, allowing real-
time monitoring from a distance.

The robot can move on uneven surfaces, identify
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obstacles, and take decisions like stopping or changing
its path. It acts as an extra pair of eyes for soldiers and
security forces in dangerous zones.

By using this system, we can save human lives, reduce
manual work, and increase the efficiency of
surveillance operations in military and disaster-
affected areas. This intelligent robot is a smart, cost-
effective, and reliable solution for modern security
challenges.

ILLRESEARCH CONTEXT

In recent years, research in robotics and artificial
intelligence has focused on developing systems that
can perform tasks in dangerous and inaccessible areas.
The military and industrial sectors require continuous
monitoring of environments where human presence
can be risky, such as war zones, nuclear plants, and
gas- leak areas.

Researchers across the world are working on
intelligent robots that can sense, analyze, and act
without direct human control. These robots are
equipped with sensors, cameras, and communication
modules to collect and send data in real time.

The current research aims to design a surveillance
robot capable of detecting metals, gases, and
environmental changes using smart sensors. It uses a
GSM module to send alerts instantly to the control
center. The project builds on existing robotic
surveillance systems but focuses on making them cost-
effective, portable, and suitable for rough terrains.
This research contributes to the field of automation,
defense technology, and safety engineering by
reducing human risk and improving real-time
situational awareness in hazardous environments.
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III.USE OF PROJECT

1. Military Surveillance:

Used to monitor border areas, detect enemy
movement, and reduce the risk to soldiers.

2. Landmine Detection:

Helps to find hidden metals or bombs in war zones
using metal detection sensors.

3. Gas and Fire Detection:

Detects harmful gases or temperature rise in industrial
areas or disaster zones.

4. Rescue Operations:

Can enter unsafe or collapsed buildings to collect data
and locate trapped people.

5. Industrial Safety:

Used in chemical factories, nuclear plants, or mines
for continuous safety monitoring.

6. Environmental Monitoring:

Measures temperature and humidity in hazardous or
remote areas.

7. Defense Research:

Supports development of advanced security and
defense automation systems.

IV.COMPONENTS

1 Arduino UNO / Raspberry Pi:

It acts as the main control unit of the robot.

It collects data from all sensors like gas, metal, and
temperature sensors, then processes the data and
controls the robot’s movement accordingly.

It also sends signals to the GSM module to alert the
user when danger is detected.

2. Metal Detector Sensor

This sensor is used to detect metal objects or
landmines present underground or in the surrounding
area.

When it senses any metal, it sends a signal to the
controller, which then alerts the user through the GSM
module or display.
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3. Gas Sensor (MQ Series)

The MQ gas sensor detects harmful or toxic gases
such as LPG, CO, or methane in the environment
When dangerous gas levels are detected, it sends a
signal to the Arduino/Raspberry Pi, which triggers
an alert via the GSM module to notify the user
immediately
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4. DHT11 Sensor

Measures temperature and humidity of the surrounding
environment. Sends this data to the controller for
monitoring and alert purposes.

5. GSM Module

Sends alert messages or notifications to the user’s
mobile when any danger is detected.

6. Motor Driver (L293D)

Controls the direction and speed of the robot’s motors
based on commands from the controller.

7. DC Motors

Provide movement to the robot, allowing it to move
forward, backward, left, and right.

8. Battery

Supplies power to all electronic components and
motors for the robot to operate.

V.FUTURE SCOPE

Al Integration: Robot can use Al for autonomous
navigation and decision-making. GPS & Camera: Add
live GPS tracking and video streaming for better
monitoring. Longer Battery Life: Use solar power or
advanced batteries for extended operation

Advanced Communication: Integrate LoRa or satellite
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communication for remote areas with no GSM
coverage.

Industrial Applications: Can be used in chemical
plants, mines, or nuclear sites for continuous safety
monitoring.

Smart City Security: Deploy in public safety
systems for hazard detection and disaster
management.

VIL.CONCLUSION

The intelligent surveillance robot provides a safe and
effective way to monitor dangerous areas. It can detect
landmines, harmful gases, and environmental changes
in real time and send instant alerts via GSM to reduce
human risk. This portable and cost-effective system is
reliable for military, industrial, and disaster
applications, enhancing safety, efficiency, and remote
monitoring in hazardous environments.
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