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ABSTRACT 

Robotics plays major role in this generation. 

Especially for security applications, robots can do any 

kind of task. Bomb disposal is critical task through 

human and sometimes it risks human life. But robot is 

a machine and we can send another robot, if existed 

robot damages while disposal bomb. Here robot 

controlled by smart phone. It has video surveillance 

camera and metal sensor to detect bombs. Bomb 

technicians face life-threatening risks daily, with 

numerous personnel getting injured or losing their 

lives while defusing bombs. The primary objective of 

this robot is to offer an additional layer of protection 

to these squads by enabling them to inspect and 

analyze suspicious packages before physically 

approaching them for disposal. Even if the robot 

cannot directly disrupt an item, it can still play a 

crucial role in relaying valuable information to 

facilitate tool and procedure selection. Additionally, 

the robot's camera can capture vital events, serving as 

valuable evidence for subsequent analysis. This 

project introduces a method for remotely controlling a 

robot via the internet. A mobile device and a 

Raspberry Pi board are connected through an internet 

connection. Designed for military applications, the 

robot is capable of detecting bombs. It can transmit 

live video footage of its surroundings and provide its 

precise location. Commands are sent from the mobile 

device over the internet, received by the Raspberry Pi 

board, and the robot operates according to the 

programmed instructions. In conclusion, robots in 

bomb disposal are a big step forward in technology. 

They save lives and lower the risks for bomb disposal 

teams. The robotic arm, mobile (through internet), and 

wireless camera are all key features that provide safety 

and control in dangerous situations. 

Keywords: Robotics, Bomb Disposal, Security 

Applications, Smartphone Control, Video 

Surveillance, Metal Sensor, Raspberry Pi 

INTRODUCTION 

Robotics has become an indispensable tool in 

modern security applications, particularly in scenarios 

where human lives are at significant risk. The field of 

bomb disposal exemplifies the critical role of robotics 

in ensuring safety and efficiency in high-stakes 

environments. Bomb disposal operations are 

inherently dangerous, with bomb technicians often 

working in life-threatening conditions to neutralize 

explosive threats. In response to these risks, the 

integration of advanced robotic systems has emerged 

as a vital solution, providing enhanced safety and 

operational capabilities. The importance of bomb 

disposal robots cannot be overstated. Bomb disposal is 

a critical task that requires precision and expertise, 

often under extreme pressure and high-risk conditions. 

Traditional methods of bomb disposal involve human 

technicians approaching the device directly, which 

poses substantial risks. According to recent studies, 

bomb technicians face significant dangers daily, with 

many suffering injuries or fatalities during operations 

[1], [2]. The introduction of robotic systems into this 
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field aims to mitigate these risks by providing a 

remote-controlled solution that can handle explosive 

devices with increased safety. 

The proposed bomb disposal robot integrates several 

technological advancements to enhance its 

functionality and effectiveness. One of the key 

components is the Raspberry Pi board, which serves as 

the robot's central processing unit. The Raspberry Pi 

board offers flexibility & small size, best suitable 

choice for integrating various sensors & cameras into 

the robot [3], [4]. The robot is controlled via a 

smartphone, which communicates with the Raspberry 

Pi through the internet. This setup allows for real-time 

control and monitoring, enabling bomb disposal teams 

to operate the robot from a safe distance. The bomb 

disposal robot is equipped with several features that 

enhance its operational capabilities. A crucial 

component is the video surveillance camera, which 

provides live video streaming of the robot's 

surroundings. This feature allows bomb technicians to 

visually inspect suspicious packages and devices 

without physically approaching them [5], [6]. The 

camera's ability to capture real-time footage is 

invaluable for assessing potential threats and making 

informed decisions. Another essential feature of the 

robot is the metal sensor, designed to detect the 

presence of explosive materials. The sensor can 

identify metallic objects that may be part of a bomb, 

allowing for early detection and analysis [7], [8]. This 

capability is critical for preventing accidental 

detonation and ensuring that appropriate disposal 

procedures are followed. 

The robot's remote-control system is a significant 

advancement in bomb disposal technology. By 

utilizing internet connectivity, the robot can be 

operated from a smartphone, providing flexibility and 

convenience for the operators [9], [10]. The 

smartphone communicates with the Raspberry Pi 

board, sending commands and receiving data from the 

robot. This setup ensures that bomb disposal teams can 

control the robot efficiently while maintaining a safe 

distance from potential explosive threats. The 

applications of bomb disposal robots extend beyond 

traditional military and law enforcement contexts. 

These robots are increasingly used in various 

scenarios, including industrial sites, public events, and 

transportation hubs, where explosive threats may arise 

[11], [12]. The ability to perform remote inspections 

and provide real-time information makes these robots 

valuable assets in a wide range of security 

applications. 

 

Fig 1. System Architecture 

The benefits of using bomb disposal robots are 

substantial. By decreasing the necessity for human 

presence in hazardous situations, these robots 

significantly lower the potential for injuries and 
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fatalities among bomb disposal teams [13], [14]. 

Additionally, the robot's ability to relay critical 

information and capture evidence enhances the overall 

effectiveness of bomb disposal operations, leading to 

more informed decision-making and improved safety 

outcomes. The area of bomb disposal robotics is 

constantly advancing, with continuous research and 

development focused on improving the functionality 

and effectiveness of these systems. Future 

developments may include advancements in sensor 

technology, improved communication systems, and 

more sophisticated control algorithms [15]. As 

technology progresses, bomb disposal robots are 

expected to become even more effective in handling 

explosive threats, further contributing to the safety and 

security of bomb disposal teams and the general 

public. In summary, the design and development of 

bomb disposal robots represent a significant 

advancement in the field of robotics and security. By 

integrating advanced technologies such as the 

Raspberry Pi board, video surveillance, and metal 

sensors, these robots offer a valuable solution for 

addressing explosive threats while minimizing risks to 

human operators. The ongoing advancements in this 

field promise to enhance the capabilities of bomb 

disposal robots, making them an essential tool in 

ensuring safety and security in high-risk 

environments. 

LITERATURE SURVEY 

The exploration of bomb detection and disposal robots 

has gained significant traction due to the critical nature 

of bomb disposal tasks and the associated risks to 

human lives. In recent years, robotics has emerged as 

a crucial field in enhancing safety and efficiency in 

various security applications, particularly in bomb 

disposal operations. The use of robots in this context 

aims to mitigate the dangers faced by bomb 

technicians and improve the overall effectiveness of 

explosive device management. Robots designed for 

bomb detection and disposal are equipped with 

advanced technologies that allow them to perform 

tasks that would otherwise be hazardous for humans. 

These robots typically include various components 

such as video surveillance cameras, metal sensors, and 

control systems, all of which play a role in their 

operation. The integration of these technologies is 

essential for the successful execution of bomb disposal 

missions, as they enable the robot to inspect, analyze, 

and manage explosive devices remotely. A major 

breakthrough in bomb disposal robotics is the 

integration of the Raspberry Pi board as the central 

processing unit. The Raspberry Pi offers a versatile 

and compact platform for integrating sensors, cameras, 

and communication modules into the robot. Its small 

size and affordability make it an ideal choice for 

developing cost-effective and efficient robotic 

systems. The Raspberry Pi's capability to interface 

with various peripherals allows for the seamless 

integration of essential features such as video 

streaming and metal detection. 

The incorporation of a video surveillance camera is a 

crucial aspect of modern bomb disposal robots. The 

camera delivers live video feeds of the robot's 

environment, enabling operators to see visually 

inspect suspicious packages and devices from a safe 

distance. This feature is particularly valuable for 

assessing the potential risks associated with explosive 

threats and making informed decisions about the 

appropriate course of action. The ability to capture 

high-quality video footage also contributes to the 

collection of valuable evidence for subsequent 

analysis and investigation. In addition to video 

surveillance, bomb disposal robots are equipped with 

metal sensors designed to detect the presence of 

explosive materials. These sensors can identify 

metallic objects that may be part of a bomb, facilitating 

early detection and analysis. The integration of metal 

detection technology is essential for ensuring that 

appropriate safety measures are taken and that 

potential threats are managed effectively. The metal 

sensor on the robot boosts its ability to manage 

explosive devices, significantly enhancing the safety 

of bomb disposal operations. 

The bomb disposal control system robots are another 

critical component that affects their performance. 

Many modern robots are operated via smartphone or 

other mobile devices, which communicate with the 

robot's central processing unit through the internet. 

This remote-control capability allows operators to 

manage the robot's functions and receive data from it 

in real time. The use of internet-based control systems 

provides flexibility and convenience, enabling bomb 
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disposal teams to operate the robot from a safe distance 

and adapt to changing conditions during an operation. 

The applications of bomb disposal robots extend 

beyond traditional military and law enforcement 

contexts. These robots are increasingly used in various 

settings, including industrial sites, public events, and 

transportation hubs, where the risk of explosive threats 

may be present. The versatility of bomb disposal 

robots makes them valuable assets in a wide range of 

security applications, as they offer the ability to 

perform remote inspections and provide real-time 

information regardless of the environment. The 

benefits of using bomb disposal robots are substantial 

and multifaceted. By minimizing and reducing the 

necessity for human involvement in dangerous 

environments, these robots mitigate the risk of injuries 

and fatalities. of life among bomb disposal teams. The 

ability to perform remote inspections and relay critical 

information enhances the overall effectiveness of 

bomb disposal operations and contributes to more 

informed decision-making. The integration of video 

surveillance, metal detection, and remote-control 

capabilities ensures that bomb disposal robots provide 

comprehensive solutions for managing explosive 

threats safely and efficiently. 

As bomb disposal robotics advance, continuous 

research and development efforts aim to enhance the 

capabilities and performance of these systems. Future 

advancements may include improvements in sensor 

technology, communication systems, and control 

algorithms. The continuous progression of technology 

promises to further enhance the effectiveness of bomb 

disposal robots, making them even more valuable in 

addressing explosive threats and ensuring the safety of 

bomb disposal teams. In summary, the development of 

Bomb detection and disposal robots signify a major 

breakthrough in robotics and security. Through the 

integration of technologies such as the Raspberry Pi 

board, video surveillance cameras, and metal sensors, 

these robots offer valuable solutions for managing 

explosive devices while minimizing risks to human 

operators. The ongoing advancements in bomb 

disposal robotics highlight the importance of 

continued innovation in this field. 

PROPOSED SYSTEM 

The proposed system for bomb detection and disposal 

integrates advanced robotics and communication 

technologies to enhance safety and effectiveness in 

hazardous environments. At the core of this system is 

a robot designed to perform critical tasks related to 

bomb disposal while minimizing the risk to human 

operators. The robot leverages the Raspberry Pi board 

as its central processing unit, enabling it to manage 

various functionalities through a combination of 

hardware and software components. The robot is 

equipped with a range of features that enable it to 

detect and handle explosive devices. One of the 

primary components is the video surveillance camera, 

which provides live video streaming of the robot’s 

surroundings. This capability allows bomb disposal 

teams to inspect and analyze suspicious packages 

remotely. The real-time video feed is crucial for 

assessing potential threats without the need for 

physical proximity to the explosive device. This visual 

information supports decision-making by offering a 

clear view of the device and its environment, which is 

essential for selecting appropriate tools and 

procedures. 

In addition to the camera, the robot is outfitted with a 

metal sensor designed to detect metallic objects that 

may be part of an explosive device. This sensor plays 

a vital role in identifying potential threats and ensuring 

that the robot can accurately locate and assess the 

presence of bombs. By detecting metal components, 

the robot helps in the early identification of explosives, 

reducing the risk of accidental detonation and allowing 

for safer handling of the device. The control of the 

robot is managed through a smartphone, which 

communicates with the robot’s Raspberry Pi board via 

the internet. This remote-control system enables 

operators to manage the robot’s functions from a safe 

distance, providing both flexibility and convenience. 

The smartphone sends commands to the Raspberry Pi, 

which processes the signals and directs the robot’s 

actions according to the program. This setup allows 

bomb disposal teams to operate the robot efficiently, 

even in complex or hazardous environments. 
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Fig 2. Flow chart 

The integration of GPS technology further enhances 

the robot’s functionality by providing location data. 

The GPS system allows the robot to report its position, 

which is crucial for coordinating operations and 

ensuring that the robot is deployed accurately. This 

feature is particularly valuable in military and security 

applications where precise location information can 

impact the success of a mission and the safety of 

personnel. The proposed system emphasizes the 

robot’s role in enhancing safety for bomb disposal 

teams. By performing dangerous tasks remotely, the 

robot minimizes the risk to human operators. Even if 

the robot encounters issues or is damaged during an 

operation, it can be replaced or repaired without 

endangering human lives. This redundancy adds a 

layer of safety and reliability to the bomb disposal 

process. The live video streaming capability of the 

robot not only supports immediate decision-making 

but also acts as a crucial resource for documentation 

and analysis. The footage captured by the camera can 

be reviewed after the operation, providing insights into 

the handling of the explosive device and potentially 

improving future procedures. This documentation 

contributes to the overall effectiveness of bomb 

disposal operations by offering a record of events that 

can be analyzed for training and improvement 

purposes. 

WORKING PRINCIPLE 

The robot’s design incorporates a variety of 

technologies to ensure that it operates effectively and 

efficiently. The Raspberry Pi board’s versatility allows 

for the integration of different sensors and control 

systems, making it possible to develop a sophisticated 

robot with advanced capabilities. The combination of 

video surveillance, metal detection, GPS positioning, 

and remote control through a smartphone creates a 

comprehensive system that addresses the challenges of 

bomb disposal operations. Overall, the proposed 

system represents a significant advancement in bomb 

disposal technology. By integrating the Raspberry Pi 

board with a range of sensors and communication 

tools, the robot provides a valuable solution for 

managing explosive devices while minimizing risks to 

human operators. The ability to perform remote 

inspections, capture real-time video, detect metallic 

components, and report location data enhances the 

effectiveness and safety of bomb disposal missions. 

This innovative approach not only enhances 

operational effectiveness but also plays a key role in 

safeguarding bomb disposal teams and the successful 

handling of explosive threats. 
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Fig 3. Hardware Kit setup 

The bomb detection and disposal robot operate 

through a series of coordinated steps, leveraging 

advanced technologies to ensure effective and safe 

handling of explosive devices. The process begins 

with the robot being deployed to the site where a 

suspicious package or device has been identified. Once 

on site, the robot is powered up and its various 

components, including the Raspberry Pi board, video 

surveillance camera, metal sensor, and GPS system, 

are initialized. The initial step involves establishing a 

connection between the robot and the control interface, 

which in this case is a smartphone. The smartphone 

communicates with the Raspberry Pi board through 

the internet, enabling remote operation of the robot. 

This communication setup allows the operators to 

control the robot from a safe distance, ensuring that 

they are not exposed to potential hazards. After the 

connection is established, the video surveillance 

camera on the robot begins transmitting live video feed 

to the smartphone. This real-time video streaming 

provides operators with a clear view of the robot’s 

surroundings and the suspicious device or package. 

The video feed is crucial for assessing the situation and 

making informed decisions about how to proceed with 

the bomb disposal process. Operators can view 

detailed images of the device, helping them to identify 

any visible components that might indicate the 

presence of explosives. 

Simultaneously, the metal sensor integrated into the 

robot starts scanning the area around the device. The 

sensor is designed to detect metallic objects, which are 

often key components of explosive devices. As the 

robot moves closer to the suspicious package, the 

sensor continuously monitors for the presence of 

metal, providing data on whether the device contains 

potentially dangerous materials. This information is 

relayed back to the operators, who can use it to assess 

the level of threat and determine the appropriate 

response. The GPS system in the robot plays a critical 

role by providing real-time location data. This 

positioning information is transmitted to the 

smartphone, allowing operators to track the robot’s 

exact location on-site. The GPS data ensures that the 

robot’s movements are accurately monitored and can 

be coordinated effectively with the overall bomb 

disposal operation. This feature is particularly 

important in complex environments where precise 

positioning is necessary for successful operations. As 

the robot continues to gather information through 

video and sensor data, operators use the smartphone to 

make real-time decisions about the next steps. The live 

video feed and metal detection results are analyzed to 

determine if the device poses an immediate threat and 

what kind of tools or procedures might be needed for 

disposal. The operators may choose to maneuver the 

robot closer to the device or adjust its position to get a 

better view or more accurate sensor readings. 

If necessary, the robot can be equipped with additional 

tools or attachments, such as robotic arms, to interact 

with the device. These tools allow the robot to perform 

tasks such as moving objects, cutting wires, or other 

actions required to neutralize or safely handle the 

explosive device. The robotic arm, controlled remotely 

through the smartphone, can be used to carefully 

manipulate the device or its components, minimizing 

the risk to human personnel. Throughout the 

operation, the robot’s camera continues to capture 

video footage, which serves multiple purposes. The 

video not only aids in real-time decision-making but 

also provides a record of the operation. This footage 

can be reviewed later for analysis, training, and 

documentation purposes. Capturing high-quality video 

of the device and the procedures followed during the 

operation helps to improve future bomb disposal 

techniques and ensure that the best practices are 

adhered to. Once the operation is complete, the robot 

can be safely withdrawn from the site. The robot’s 

ability to handle explosive devices remotely reduces 
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the risk to human life and provides a significant safety 

advantage over traditional methods of bomb disposal. 

The data collected during the operation, including 

video footage and sensor readings, is used to evaluate 

the success of the mission and to plan for any 

subsequent actions that may be required. In summary, 

the bomb detection and disposal robot operate through 

a well-coordinated process involving the initialization 

of its components, real-time data transmission, and 

remote control via a smartphone. The integration of 

video surveillance, metal detection, GPS positioning, 

and robotic manipulation tools allows the robot to 

effectively handle explosive devices while minimizing 

risks to human operators. The continuous flow of 

information between the robot and the control 

interface ensures that the bomb disposal process is 

conducted safely and efficiently, highlighting the 

significant advancements in technology that have 

improved the effectiveness of bomb disposal 

operations. 

RESULTS AND DISCUSSION 

The results of implementing the bomb detection and 

disposal robot with GPS location and live video 

streaming using the Raspberry Pi have demonstrated 

significant advancements in safety and operational 

efficiency for bomb disposal tasks. During testing, the 

robot successfully integrated its key components, 

including the video surveillance camera, metal sensor, 

and GPS system, to perform comprehensive 

assessments of suspicious devices from a safe 

distance. The live video streaming feature proved 

highly effective in providing real-time visual data to 

operators, allowing them to inspect and analyze 

devices without needing to approach them physically. 

This capability greatly enhanced the decision-making 

process, as operators could closely observe the 

device’s condition and make informed choices 

regarding the next steps in the disposal process. The 

metal sensor effectively detected metallic components, 

which are indicative of potential explosive materials, 

contributing to early identification and risk 

assessment. Furthermore, the GPS system provided 

accurate location data, ensuring that the robot’s 

movements and position were precisely tracked, which 

was crucial for coordinating operations and navigating 

complex environments. 

In addition to validating the robot's functionality, the 

tests highlighted several key benefits and 

improvements in safety and efficiency. The remote-

control capability via smartphone, connected through 

the internet, allowed operators to manage the robot 

from a safe distance, thus minimizing exposure to 

potential dangers. The integration of the Raspberry Pi 

board with these components enabled seamless 

communication and control, demonstrating the 

effectiveness of using affordable and versatile 

technology in complex security applications. The 

ability to remotely control the robot and view live 

video feeds from various locations proved invaluable 

for bomb disposal teams, as it provided a new level of 

safety and flexibility. The results showed that the 

robot's design and functionalities met the primary 

objectives of enhancing safety for bomb technicians 

and improving the overall effectiveness of bomb 

disposal operations. 

 

Fig 4. Normal Status of Metal 

 

Fig 5. Detected Status of Metal 
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Fig 6. Normal Status of Gas Sensor 

 

Fig 7. Detected Status of Gas Sensor 

 

Fig 8. Normal Status of Temperature 

 

Fig 9. Increased Status of Temperature 

 

Fig 10. Normal Status of Disposal (wire cutting 

purpose) 

 

Fig 11. Working Status of Disposal (wire cutting 

purpose) 
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Fig 12. Object Picking Status (Picking the Object) 

 

Fig 13. Object Dropping Status (Releasing the 

Object) 

 

Fig 14. Normal GPS Location 

 

Fig 15. Detected Current Location

In summary, the effective use and operation of bomb 

detection and disposal robots mark a major progress in 

security applications. By combining real-time video 

streaming, metal detection, and GPS positioning with 

remote control capabilities, the robot offers a 

comprehensive solution to manage explosive threats 

more safely and efficiently. The project underscores 

the potential of robotics to address critical challenges 

in bomb disposal and highlights the importance of 

continued innovation in this field. The positive results 

from the tests suggest that such robotic systems can 

substantially reduce risks, improve operational 

procedures, and ultimately contribute to saving lives 

and enhancing safety in hazardous environments. The 

integration of these technologies demonstrates a 

forward leap in the application of robotics for security 

and underscores the importance of continued research 

and development to further enhance these systems. 

CONCLUSION 

The Bomb Detection and Disposal Robot developed 

using Raspberry Pi, equipped with GPS location 

tracking and live video streaming capabilities, 

represents a significant advancement in security 

technology. This innovative system integrates real-

time video transmission with precise GPS data, 

enabling remote operators to safely detect and 

neutralize threats from a distance. Its simplicity and 

ease of use make it accessible for various security 

applications, ensuring efficient and secure operations 

in critical situations. While the development of a bomb 

detection robot using a Raspberry Pi that incorporates 

live streaming and tracking features presents a 

complex challenge., it is a critical one for ensuring 

safety in various scenarios. The use of robotics in 

different aspects of life has increased over time, and 

the trend is likely to continue in the future. The 

locomotion of the robot is crucial for its ability to 

navigate different terrains and reach areas that may be 

difficult for humans to access. The use of wireless 

video transmission allows real-time monitoring of the 
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robot's progress, while mines detection ensures the 

robot's safety. The tracking of the robot is also an 

essential feature that enables its control path motion, 

even in an unstructured environment. As such, 

different learning methods can be applied to ensure 

effective navigation and control of the robot. It is 

important to note that while robots offer several 

advantages in various applications, they cannot fully 

replace human beings in all aspects of life. Additional 

research is needed to guarantee that robots are safely 

and effectively applied across various situations. 
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