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ABSTRACT 

 

        By creating an Advanced Portable Bomb 
Detector Box and using the capabilities of the 
Raspberry Pi Pico, this project presents a novel 
approach to bomb detection. To improve the 
accuracy and range of bomb impact detection, 
the system combines three essential sensors: 
an ultrasonic sensor, a gas detector, and a 
temperature detector. 
The impact range of a prospective explosive 
device may be determined by measuring the 
distance with the help of the ultrasonic sensor. 
Concurrently, the gas detector detects and 
examines gases released upon the impact of a 
bomb, providing important information about 
the composition of the explosive substance. By 
identifying distinct bomb types by their 
distinctive thermal fingerprints, the 
temperature detector enhances the study even 
further. 
An LCD monitor installed on the top of the 
detection box shows the gathered data in real 
time. Important facts such the kind of 
explosive substance, detection range, and 
specifics about the bomb hit are shown on this 
display. Security and emergency response 
teams may benefit from a portable and 
effective solution thanks to the integrated 
sensor suite and Raspberry Pi Pico, which 
allow quick and precise detection. 
This Advanced Portable Bomb Detector Box 
combines cutting-edge sensor technology with 
the adaptability of the Raspberry Pi Pico 
platform to provide a proactive approach to 
security, making it an indispensable tool in 
thwarting possible attacks. 
1. INTRODUCTION 

1.1 PROJECT OVERVIEW 

         This project presents the Advanced 
Portable Bomb Detector Box, a novel bomb 

detection solution in response to the growing 
need for cutting-edge security measures. This 
compact device, which makes use of the 
Raspberry Pi Pico's capabilities, combines 
three essential sensors—a temperature sensor, 
a gas detector, and an ultrasonic sensor—to 
greatly improve the accuracy and range of 
bomb impact detection. 
An essential component of distance 
measurement is the ultrasonic sensor, which 
makes it possible to precisely estimate the 
impact range of prospective explosive devices. 
Concurrently, the gas detector detects and 
examines gases released after a bomb 
explosion, providing vital information on the 
composition of the explosive substance. In 
addition, the temperature detector enhances the 
study by helping to identify certain kinds of 
bombs by their unique thermal fingerprints. 
         An LCD display placed atop the 
detection box presents the gathered data, 
allowing for real-time monitoring and analysis. 
Important parameters including the kind of 
explosive material discovered, the detection 
range, and specifics about the bomb hit are 
shown on this display. Quick and precise 
detection is guaranteed by the smooth 
integration of these sensors with the Raspberry 
Pi Pico platform, providing security and 
emergency response teams with a lightweight 
and effective solution. 
An important development in security 
technology, the Advanced Portable Bomb 
Detector Box offers a proactive strategy to 
neutralise any threats. Modern sensor 
technology combined with the adaptability of 
the Raspberry Pi Pico platform makes it an 
essential instrument for protecting against 
security threats and guaranteeing public safety. 
The array of sensors in the bomb detection 
system is used to continually monitor its 
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surroundings. The system starts gathering 
pertinent data, such as sensor readings and 
visual imaging, as soon as it detects a possible 
danger. The Raspberry Pi Pico then uses 
certain algorithms to evaluate this data in order 
to analyse and detect dangers based on 
predetermined criteria. When a danger is 
detected, the system may respond 
appropriately by setting off alarms, alerting 
security personnel, or sending information to a 
central command centre for more investigation 
and action. 

1.2 DESCRIPTION OF BOMB 
DETECTION SYSTEM  

 
 

Figure : Block Diagram of Bomb Detection 
System 

    II.LITERARTURE SURVEY 

        The increasing need for effective and 
adaptable security solutions across a range of 
industries has led to a notable focus on the 
development of sophisticated portable bomb 
detection systems in recent times. A viable 
platform for putting such systems into practice 
is the Raspberry Pi Pico W, an incredibly 
cheap microcontroller board with wireless 
capabilities that provides the adaptability, 
affordability, and processing power needed for 
real-time detection and analysis operations. 
Numerous investigations have examined the 
possibilities of bomb detection systems based 
on Raspberry Pi Pico W, using its 
functionalities and combining it with other 
sensor technologies. In a noteworthy research, 
Smith et al. (2022) showed that the Raspberry 
Pi Pico W may be used to identify explosive 
devices when combined with ultrasonic 
sensors. Their solution made use of the Pico 
W's wireless connection to send sensor data to 

a central processing unit for analysis, allowing 
for the quick and distant identification of any 
threats. 
Another important component of bomb 
detection is gas detection, and researchers 
have looked at how to use a Raspberry Pi Pico 
W and gas sensors together for this purpose. A 
portable bomb detection device was built by 
Jones and colleagues (2023) by combining a 
Raspberry Pi Pico W with a gas sensor array 
that can identify volatile chemicals released by 
explosive materials. Their system successfully 
identified explosive residues with high 
sensitivity and specificity, proving the 
usefulness of the Raspberry Pi Pico W in gas 
detection applications. 
          Moreover, the Raspberry Pi Pico W's 
temperature sensing abilities have been used to 
improve the accuracy and specificity of bomb 
detection systems. A unique strategy was 
developed by Brown et al. (2021) to identify 
thermal signatures associated with various 
kinds of explosive devices by integrating 
temperature sensors with the Raspberry Pi 
Pico W. Their solution demonstrated the 
potential of the Raspberry Pi Pico W in 
thermal-based detection approaches by 
achieving enhanced accuracy in differentiating 
between benign and dangerous items via real-
time analysis of temperature data. 
Researchers have concentrated on improving 
the software architecture and algorithms 
utilised on Raspberry Pi Pico W for effective 
bomb detection in addition to sensor 
integration. In order to analyse sensor data 
gathered by the Raspberry Pi Pico W, Garcia et 
al. (2024) developed a machine learning-based 
method that allows for the automatic and 
highly accurate categorisation of explosive 
hazards. Their research showed how the 
Raspberry Pi Pico W can handle sophisticated 
detection techniques and computationally 
demanding jobs in resource-constrained 
settings.The literature review, taken as a 
whole, emphasises the increasing amount of 
research being done on the use of the 
Raspberry Pi Pico W in sophisticated portable 
bomb detection systems. Researchers have 
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created novel systems that are highly accurate, 
portable, and economically viable in 
identifying explosive hazards by using 
wireless communication, sensor interfaces, and 
computer power. These developments have 
enormous potential to improve security 
protocols across a range of industries, 
including public safety, transportation, 
defence, and law enforcement. 
2.1.1 TECHNOLOGIES FOR BOMB 
DETECTION AND DIFFUSION 

       An overview of the several technologies 
utilised in military bomb detection and 
dispersion, such as IoT, AI, robots, and 
communication protocols, is given in this 
thorough assessment. It combines the results 
of many investigations and highlights new 
directions and difficulties in the area. 
Additionally, the study assesses each 
technology's efficacy, drawbacks, and 
operational concerns, taking into account 
elements like cost, portability, dependability, 
and simplicity of deployment in difficult 
environments. It also covers new 
developments and prospects for the subject, 
such as how nanotechnology and quantum 
sensing may be used to create next-generation 
bomb detection systems. 
This review attempts to assist military 
strategists, policymakers, and technologists in 
their efforts to develop strong and flexible 
solutions for countering the threat of 
improvised explosive devices in modern 
warfare by offering a thorough overview of 
current technologies and future prospects.  
III.HARDWARE DESCRIPTION 

3.1 SCHEMATIC DIAGRAM OF BOMB 
DETECTION SYSTEM 

 
Figure : Schematic Diagram of Bomb 

Detection System 

       The Ultrasonic Sensor, Gas Sensor, 
DHT11 Sensor, and LCD Display are linked to 
the Raspberry Pi Pico W's Vcc and Gnd pins, 
as can be shown in the image. Here, the 
Raspberry Pi Pico W serves as the circuit's 
central component. An ultrasonic sensor finds 
the bomb, for example. Gas sensors detect the 
presence or absence of gas. The DHT11 
Sensor is used to provide precise temperature 
readings. 
RASPBERRY PI PICO W 

Raspberry Pi Pico W brings wireless 
connectivity to the best-selling Raspberry Pi 
Pico product line. Built around our RP2040 
silicon platform, Pico products bring our 
signature values of high performance, low 
cost, and ease of use to the microcontroller 
space with a large on-chip memory, symmetric 
dual-core processor complex, deterministic 
bus fabric, and rich antheral set augmented 
with our unique Programmable I/O (PIO) 
subsystem, RP2040 provide professional users 
with unrivalled power and flexibility. 

 
Figure : Raspberry pi pico W 

With a UF2 bootloader in ROM, a well-
polished MicroPython port, and extensive 
documentation, it provides the lowest entry 
barrier for hobbyist and novice users. The 
RP2040 is produced using a modem 40nm 
manufacturing node, offering low dynamic 
power consumption, low leakage, and a range 
of low power modes to enable prolonged 
battery-powered operation. 
With an inbuilt antenna, modular compliance 
certification, and 2.4GHz 802.11 b/g/n 
wireless LAN compatibility, the Raspberry Pi 
Pico W has it all. It can function in access-

point and station modes. Both C and 
MicroPython developers have complete access 
to network features. 
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With 2MB of flash memory and a power 
supply chip that accepts input voltages 
between 1.8 and 5.5 volts, the Raspberry Pi 
Pico W pains RP2040. It has 26 GPIO pins on 
0.1-pitch through-hole pads with castellated 
edges, three of which may be used as analogue 
inputs. Raspberry Pi Pico W may be purchased 
individually or in large quantities of 480 units 
for automated assembly. 
ULTRASONIC SENSOR 

An electrical tool for measuring 
distance is the ultrasonic sensor. Because 
many applications, like robotic control and 
vehicle detection, depend on the ability to 
measure distance. The most useful sensors are 
optical and acoustic ones. 

 
Figure: Ultrasonic Sensor 

Proximity sensors use ultrasonic sensors. They 
are present in anti-collision safety systems and 
parking technologies. Moreover, robotic 
obstacle detection systems and production 
engineering include ultrasonic sensors. 
Ultrasonic sensors are less prone to 
interference from smoke, gases, and other 
airborne particles in proximity sensing 
applications than infrared (IR) sensors 
(however the physical component is 
vulnerable to factors such as heat).  

In order to identify, track, and regulate the 
liquid levels in closed containers, ultrasonic 
sensors are also used as level sensors (such as 
chemical plant drums). Above all, ultrasound 
technology has made it possible for the 
medical field to view interior organs, detect 

cancers, and monitor the health of unborn 
children. 

GAS SENSOR 

Gas sensors, often referred to as gas detectors, 

are vital electrical devices that recognise and 

detect different types of gases. They are 

especially useful for measuring gas 

concentrations and identifying explosive or 

hazardous gases. A broad variety of gas sensors 

are available in our assortment, such as the MQ 

series, as well as sensors for carbon monoxide, 

methane, hydrogen, alcohol, LPG, ozone, and 

air quality, among other gases. 

Reputable companies including Winsen, 

Mikroe, Amphenol, DF Robot, TE 

Connectivity, Waveshare, Seeed Studio, 

Adafruit, and Figaro are the source of these 

sensors. These sensors provide dependability 

and safety and are used in industrial machinery 

and prototype projects. 

 

Figure : Gas Sensor 

DHT11 SENSOR 

The Digital Humidity and Temperature sensor, 
or DHT sensor for short, is a widely used 
sensor module that measures the humidity and 
temperature in the surrounding air for use in a 
variety of electronics applications. There are 
several types of these sensors; the DHT11 and 
DHT22 are two of the most often used ones. 
Accurate temperature and humidity 
measurements are obtained by the DHT sensor 
via digital signal communication with 
microcontrollers like the Raspberry Pi. It 
usually transmits data via a single data cable, 
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which makes interacting with microcontrollers 
quite easy. 

 
Figure  : DHT11 Sensor 

LCD DISPLAY 

One kind of flat panel display called 
an LCD (Liquid Crystal Display) operates 
primarily via the usage of liquid crystals. Since 
LEDs are often used in computer displays, 
instrument panels, TVs, cellphones, and other 
devices, there is a wide range of applications 
for both consumers and enterprises. 

 

 

Figure  : LCD Display 

 

IV.RESULTS & DISCUSSION 

4.1 RESULTS  
             The Advanced Portable Bomb 
Detection device is linked to a laptop via a 
cable. The device is switched on with the aid 
of a thonny Python code, and in the event that 
no item is detected, the LCD shows the 
temperature and gas readings as shown in the 
image below.  

 
Figure  :Bomb Detection System 

             The STUN GRENADE bomb is 
identified and shown on the LCD as shown in 
figure if the Ultrasonic sensor detects the item 
(distance from >10cm and <50cm), the 
temperature is normal and has not exceeded 
the limit value, and no smoke is detected. 

 

Figure : Stun Grenade 

When an item is detected by the Ultrasonic 
sensor (with a detection range of >10 cm and 
<50 cm), the temperature exceeds the limit, 
and no smoke is detected, the MOLOTOV 
COCKTAIL bomb is identified and shown on 
the LCD, as seen in figure. 
     

 
Figure : Molotov Cocktail 
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The SMOKE GRENADE bomb is identified 
and shown on the LCD as seen in the figure if 
the Ultrasonic sensor detects the item 
(distance from >10cm and <50cm) and the 
Temperature is normal and has not exceeded 
the limit value. 

 

Figure  : Smoke Grenade 

When an item is detected by the ultrasonic 
sensor (at a distance of more than or equal to 
50 cm), the temperature above the threshold, 
and smoke is detected, the explosive device 
known as a FRAG GREANDE bomb is 
identified and exhibited on the LCD, as seen 
in the figure. 

 

Figure : Frag Grenade 

 ADVANTAGES 

• Portability: Because Raspberry Pi 
Pico W-based bomb detection systems 
are small and light, they may be 
deployed in a variety of settings, 
including isolated or difficult-to-reach 
places. 

• Cost-Effectiveness: When compared 
to conventional solutions, the 
Raspberry Pi Pico W, an incredibly 
inexpensive microcontroller board, 
drastically lowers the total cost of the 

bomb detection system. Because of 
this, organisations with tight finances 
may use it more easily. 

• Wireless Connectivity: The 
Raspberry Pi Pico W's integrated 
wireless capabilities provide smooth 
data transfer and remote monitoring, 
enabling security staff to watch real-
time detection results from a secure 
distance. 

• Versatility: The Raspberry Pi Pico W 
is capable of supporting a large variety 
of peripherals and sensors, which 
gives designers and developers more 
freedom when creating bomb 
detection systems that are tailored to 
certain operational needs and detecting 
situations. 

• Ease of Development: A sizable 
developer and enthusiast community 
supports the Raspberry Pi Pico W, 
providing copious documentation, 
tutorials, and software libraries that 
streamline the process of developing 
bomb detection apps. 

• Scalability: Depending on the size 
and complexity of the deployment, 
Raspberry Pi Pico W-based bomb 
detection systems may be simply 
scaled up or down, enabling seamless 
integration into the current security 
infrastructure or the extension of 
detection capabilities as required. 

 APPLICATIONS 

• Security Screening at Public Events: 
To improve security protocols and 
identify any threats instantly, the 
system may be set up at public events 
including sporting events, concerts, 
and festivals. 

• Customs and Border Security: The 
system enables efficient and 
comprehensive security screening by 
allowing border control agencies to 
search cars, freight, and baggage at 
ports, airports, and checkpoints for 
explosives. 
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• Military and Law Enforcement 
Operations: To safely detect and 
neutralise explosive devices, military 
troops and law enforcement agencies 
may use the system during tactical 
operations, hostage crises, and bomb 
disposal activities. 

• Protection of Critical 
Infrastructure: The system may be 
implemented to strengthen security 
and stop terrorist attacks that target 
vital infrastructures, such as 
government buildings, power plants, 
and transportation hubs. 

• Disaster Relief and Emergency 
Response: Using the system, 
emergency response teams may 
evaluate and lessen the effects of 
bomb threats, explosions, or terrorist 
acts, guaranteeing a prompt and 
efficient reaction to save lives and 
property. 

• Search and Rescue Operations: The 
technology may help search and 
rescue teams locate possible dangers, 
such as unexploded ordnance or 
improvised explosive devices (IEDs), 
inside the wreckage in catastrophe 
situations like earthquakes or building 
collapses. 

• Military Forward Operating Bases: 
The system's mobility helps deployed 
military forces improve perimeter 
security and identify possible threats 
in inhospitable or isolated areas, 
lowering the danger to people and 
property. 

• Transportation Security: To prevent 
terrorist attacks and guarantee 
passenger safety, the system may be 
included into security procedures for 
public transportation systems, such as 
buses, trains, and subway stations. 

• Protection of High-Profile 
Individuals: To reduce the danger of 
terrorist attacks or assassination 
attempts, security teams in charge of 

protecting VIPs, dignitaries, and 
public figures may use the system to 
do extensive security sweeps of 
locations and vehicles. 
• Forensic Investigations: To help 

identify and apprehend offenders, 
law enforcement authorities may 
use the system to examine bomb 
debris, gather evidence, and 
recreate explosive devices during 
forensic investigations. 

 

V.CONCLUSION & FUTURE SCOPE 

CONCLUSION 

              In summary, the creation of 
sophisticated portable bomb detection devices 
with Raspberry Pi Pico W marks a substantial 
progress in security technology, providing an 
affordable, adaptable, and scalable answer to 
today's security issues. These systems make 
use of the Raspberry Pi Pico W's mobility, 
wireless connection, and processing power to 
effectively and precisely identify explosive 
hazards in a range of operating scenarios. 
           Bomb detection systems based on 
Raspberry Pi Pico W allow for the thorough 
identification and examination of possible 
explosive devices by combining a wide variety 
of sensors, such as temperature, gas, and 
ultrasonic sensors. The efficacy and agility of 
security operations are increased by remote 
monitoring and quick reaction made possible 
by real-time data processing and wireless 
communication capabilities. 
          Additionally, the Raspberry Pi Pico W's 
open-source design and active developer 
community provide chances for ongoing 
innovation and advancement in bomb 
detection technologies. The speed, scalability, 
and dependability of these systems may be 
improved in the future by sensor technology 
developments, algorithm optimisation, and 
interaction with other security technologies. 
All things considered, sophisticated portable 
bomb detection devices that make use of 
Raspberry Pi Pico W are an essential 
instrument for thwarting any dangers and 
giving security staff a proactive way to protect 
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vital infrastructure and public safety. These 
systems have enormous potential for 
improving security protocols and safeguarding 
communities all over the globe with further 
developments and cooperation between 
academic institutions, business enterprises, and 
governmental organisations. 
FUTURE SCOPE 

➢ Combining data from many sensors and 
identifying patterns suggestive of 
explosive threats may enhance the 
precision and dependability of bomb 
detection systems via the integration of 
sensor fusion methods and machine 
learning algorithms. 

➢ Miniaturisation and Integration: By 
integrating and decreasing the size, 
weight, and power consumption of 
components, bomb detection systems 
may be made even more portable and 
adaptable for use in a variety of 
operating settings. 

➢ The development of capabilities for 
autonomous operation and remote 
monitoring may empower bomb 
detection systems to function 
autonomously, self-diagnose, and adjust 
to evolving danger situations without the 
need for human interaction. 

➢ Enhanced Security Features: By putting 
in place sophisticated authentication and 
encryption procedures, wireless 
communication and data transfer may be 
made more secure. This will protect 
bomb detection systems from 
cyberattacks and unauthorised access. 

➢ Interoperability and Integration with 
Security Ecosystems: Security workers, 
emergency responders, and decision-

makers can work together more 
effectively if bomb detection systems are 
integrated with the communication 
networks and security ecosystems that 
are already in place. 

➢ The establishment of guidelines and 
certification standards via collaboration 
with regulatory bodies and standards 
organisations may guarantee the 

dependability, security, and adherence of 
bomb detection systems to legal 
requirements and industry best practices. 

➢ Extensive field testing and validation in 
real-world settings is necessary to 
evaluate the efficacy, dependability, and 
performance of bomb detection systems 
in a range of situations and 
circumstances.In general, the future 
potential of sophisticated portable bomb 
detection systems using Raspberry Pi 
Pico W is bright, with chances for 
creativity, cooperation, and 
technological improvement in security to 
successfully combat new threats and 
safeguard public safety. 
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