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Abstract: In the contemporary landscape of transportation and road management, ensuring road safety and regulatory compliance
is of paramount importance. The project, titled “Real-time Vehicle Overload Alert, Insurance Verification, and Challan Status
Monitoring System,” presents an innovative solution to address these concerns. This project harnesses the power of modern
technology, with an Arduino micro-controller at its core, integrated load sensors on roadways, RFID receivers, and GSM
communication, to create a comprehensive, real-time monitoring system. Key components of the system include the Arduino micro-
controller, which serves as the central processing unit, load sensors installed in the road to monitor vehicle weight, a GSM alert
system to notify authorities of vehicle overloads, RFID receivers for checking pending Challan and insurance status, and RFID
cards to store vehicle-related data. The objectives of this project are to enhance road safety by detecting and preventing vehicle
overloading, improve traffic management by enabling real-time monitoring of overweight vehicles, ensure compliance with
insurance and Challan regulations, and streamline data access for authorized personnel. By achieving these objectives, the system
aims to make road travel safer, more organized, and more efficient for both road users and authorities responsible for maintaining
traffic order. The “Real-time Vehicle Overload Alert, Insurance Verification, and Challan Status Monitoring System " represents a
significant advancement in road safety and compliance management, leveraging cutting-edge technology to create a safer and more
regulated road environment. This project has the potential to reduce traffic accidents, alleviate road congestion, and enhance the
overall quality of transportation systems.
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I. INTRODUCTION

In today’s rapidly evolving transportation landscape, ensuring compliance with vehicle load limits, insurance requirements, and
pending Challans has become paramount for maintaining road safety and regulatory standards. To address this critical need, we
present the “Real-time Vehicle Overload Alert, Insurance Verification, and Challan Status Monitoring System” - an innovative
solution leveraging Arduino microcontroller technology. This system incorporates advanced load sensors strategically positioned
on roads to accurately calculate the weight of passing vehicles. When a vehicle exceeds its designated weight limit, an automatic
GSM alert is promptly dispatched to the relevant authorities, facilitating timely intervention and ensuring adherence to road safety
regulations. In addition to load monitoring, the system employs RFID receivers for comprehensive verification of each vehicle’s
compliance status. It seamlessly cross-references against databases to ascertain any pending challenges or gaps in insurance
coverage. This real-time verification process is seamlessly integrated into the vehicle’s existing RFID card, streamlining record-
keeping and ensuring instant access to critical compliance information. By integrating these components, our system offers a
comprehensive and proactive approach to enhancing road safety and regulatory compliance. The seamless coordination between
load sensors, Arduino microcontrollers, GSM technology, and RFID verification not only provides real-time insights but also
enables efficient and accurate monitoring of vehicle compliance, significantly reducing the potential for accidents and regulatory
violations. Through this project, we aim to contribute to a safer and more regulated transportation ecosystem, ultimately leading to
reduced accidents, enhanced road safety, and improved overall traffic management.
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II. LITERATURE SURVEY

* Vehicle overloading detection and protection using Raspberry Pi and IoT applications. Was proposed by Prof. Mr. Shardul
Singh Gurjar, and Dr. Ravi Mishra that the growth of every country’s economy is measured by the growth of its transport
infrastructure. With the gradual development of the economy, the scale of the transportation industry continues to expand. The
problem of overload in vehicle transport has emerged. Therefore, how simple and convenient to know the vehicle load and how to
effectively limit overload has become a key issue. Vehicle load control system integration device can detect conveniently vehicle
load to prevent overloading of vehicles and improve vehicle safety and it can effectively reduce heavy work of the vehicle load
testing station and improve work efficiency in the transport sector. advertise.

* IoT-based vehicle load balancing accident detection Ashwini Gulhane, Ketan Haridas, Poonam Andhare, Nilesh Yadav, Asst.
Prof.Tushar Phadtar in this project, proposes a system implementing an IOT-based vehicle load balancing and accident detection.
This system uses a load cell sensor, vibration sensor, web camera, Arduino microcontroller, and Android app. Our application
focuses on providing them with more convenience with the vehicle. It provides loadbalancing tracking information to the admin so
that they may not get overloaded. Also, we will be detecting the accident capture the image, and send it to the admin. Design a load
balancing system, which will track the load of the vehicle using a load cell sensor. Design a vehicle accident detection system,
which will detect the accident of the vehicle using a vibration sensor and capture the vehicle accident image through a camera.

* An IoT monitoring design system of road overload vehicles based on Raspberry Pi Mortada Mohamed abdulwahab, Marwa
Hassan, Zeinab Ibrahie, Abuelgasim f. Abuelgasim, Noon J. Moukhtar overload vehicles are the basic challenge of road users
because they cause much harm to roads and accidents on the roads. There are many who have died every day due to the collapse of
roads. Automatic monitoring systems became necessary and highly demanded to overcome this problem. The proposed design in
this paper has a low cost and it has a simple structure. The system establishes a database to archive all the cases of infringing the
allowed legal weight limit of the road. The camera captures an image when the vehicle’s weight is out of the allowed limit.

* Design and development of automatic vehicle overload control system Bhagwat Dayal (Ph.D.), Gezahegn Tibebu traffic
accidents are on the increase in Ethiopia and it has resulted in unattainable crisis on economic, social also vehicular aspects. From
various causes of the accidents, overloading of the vehicle takes the lion allotment. Effects of the overloading of the vehicle
encompass human life being in drastic danger, unimaginable injuries to the passengers, and individual and government economic
crises. Besides service life of the vehicle will decrease and tires will be more prone to wear, steering control will become more
difficult and vehicles take longer to react to braking, decreasing safety and driving comfort of the vehicle. * Avoid overloading in
trucks using IOT with fuel cutoff p. Leon Dharmadurail, a. Jegatheeswaran, S. Muthumanikandan, D. Naveen, S. Sunil the objective
of this project is to detect the load of the vehicle and indicate. This project is very useful to the vehicle owner in order to measure
the load of the vehicle. The growth of every country’s economy is measured by the growth of its transport infrastructure. With the
gradual development of the economy, the scale of the transportation industry continues to expand. The problem of overload in
vehicle transport has emerged. Therefore, how simple and convenient to know the vehicle load and how to effectively limit overload
has become a key issue. Vehicle load control system integration device can detect conveniently vehicle load to prevent overloading
of vehicles and improve vehicle safety and it can effectively reduce heavy work of the vehicle load testing station and improve
work efficiency in the transport sector. 4th YEAR 2023-24 DEPARTMENT OF ELECTRONICS AND TELECOMMUNICATION
Rajiv Gandhi College of Engineering.

* Design of overloading detection systems on vehicles using Arduino M.Z. Rohim, E. Wijayanti, A.C. Murti Developing countries
such as Indonesia are currently continuously conducting development activities in the economic sector. The role of transportation
facilities is very important. The reason is that economic movement is not only centered on one particular area but also reaches out
and involves other regions. Distribution of goods and services requires safe and convenient transportation and good road
infrastructure. In practice, many heavy vehicles carry a very excessive transport load. This is due to the large distribution needs of
goods to minimize operational costs. The negative impacts of overloading include the risk of accidents and road damage. This study
aims to use a prototype method by utilizing the implementation of a load control system using a proximity sensor run by Arduino
UNO. This concept utilizes proximity sensors to regulate transportation loads according to the standards of the Republic of
Indonesia and monitor violations in real-time. The results of the study resulted in a prototype capable of detecting overload based
on load height and suspension changes for loads.

* Vehicle overloading: a review Anusha Gaira, Alima Parveen, Drishti Dabral, Jaishree Goyal, ms. Rekha Rani the growth of every
nation’s economy is estimated by the evolution of its transport substructure. With the moderate development of the economy, the
scale of the transportation industry continues to inflate. Vehicle overloading is illicit exceeding of maximum allowed weight of
vehicles, is a serious problem both in developing and developed countries around the world. This paper basically highlights the
work done in determining the problems caused due to overloading in vehicles and the technologies used for monitoring, detecting,
and controlling overload in the vehicles. It also identifies and discusses the efforts undertaken by different researchers using different
technologies like GSM, GPS, RFID, BOT (Build Operate Transfer) projects, WIM (weigh-in-motion), FOS (Fiber Optic Sensor),
IoT (internet of things), and geophone that proposes a solution for boosting public transportation management services.
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Fig.1 block diagram

BLOCK DIGRAM DESCRIPTION:

e Transformer: Converts the mains voltage to a lower voltage that is safe to use for the electronic components of the system.

e  Power supply: Provides a stable and regulated power supply to the electronic components of the system.

e  Voltage regulator: Ensures that the voltage supplied to the load cell is constant, regardless of the fluctuations in the mains
voltage.

e Load cell: Measures the weight of the load on the vehicle.

e  Buzzer: Sounds an alarm when the vehicle is overloaded.

e H6711: A 24-bit analog-to-digital converter that converts the output signal from the load cell into a digital signal that can
be read by the microcontroller.

e  ATmega328P: A microcontroller that controls the operation of the system.

e Display: Shows the weight of the load on the vehicle.

e  GSM module: Sends an SMS message to the vehicle owner or a designated authority when the vehicle is overloaded.

e  RFID reader: This reader will be used to read the RFID tag on the vehicle’s registration certificate.

e  Vehicle RFID card: This card will store the vehicle’s registration information and insurance status.

FLOWCHART:

‘ Initialize Arduino Microcontroller
Initialize GSM Module

Initialize RFID Receiver

Wait for Vehicle Dclcclionl
I Read Data from Load Sensors

Calculate Vehicle Weight

Check Vehicle Weight

VY

| If Weight < Maximum Limit| |II‘ Weight = Maximum Limit

Continue Monitoring Send Overload Alert via GSM

Log Overload Incident

| Wait for RFID Tag Detection |

Read RFID Data @

Check Insurance Status
Check Pending Challans I:: I Log Data on Vehicle's RFID Card |

End

Fig.2 Flow chart
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ALGORITHM:
Step 1: Start.
Step 2: Initialize the Arduino microcontroller, load sensors, GSM module, and RFID receiver.
Step 3: Wait for a vehicle to be detected on the road.
Step 4: Read data from the load sensors.
Step 5: Calculate the vehicle’s weight.
Step 6: Check if the vehicle weight is within the maximum limit.
If weight is within the limit:
— Continue monitoring
If weight exceeds the limit:
— Send an over load alert via GSM.
— Log the over load incident.
Step 7: Wait f o r an RFID tag to be detected on the vehicle.
Step 8: Read RFID data from the tag.
Step 9: Check the insurance status for the vehicle.
Step 1 0: Check for pending Challans as sociated with the vehicle.
Step 1 1: Log data on the vehicle’s RFID card.
Step 1 2: Repeat the monitoring process for additional vehicles (Go to Step 3).
Step 1 3: End.

PROBABLE OUTCOME:

*  Reduced Accident Rates: By detecting and preventing vehicle overloading, the system can potentially reduce accidents
caused by excessive vehicle weight.

*  Minimized Road Damage: Fewer overloaded vehicles can contribute to reduced wear and tear on road infrastructure, saving
maintenance costs.

»  Enhanced Traffic Flow: Overload prevention and efficient traffic management may lead to smoother traffic flow, reducing
bottlenecks and congestion.

* Increased Road Durability: Fewer overloaded vehicles mean less stress on roads, potentially extending their lifespan and
saving on repair costs.

» Improved Vehicle Lifespan: Reduced overloading can extend the life of vehicles, reducing maintenance and replacement
costs for fleet owners.

*  Promotion of Responsible Road Behaviour: The system encourages vehicle owners to comply with insurance regulations
and clear pending Challan, fostering responsible road behaviour.

»  Safer Roads for All: Safer roads benefit all road users, from pedestrians to drivers, contributing to a safer and more
comfortable road environment.

»  Efficient Traffic Policing: Traffic authorities can focus their efforts on vehicles that require immediate attention, optimizing
resource allocation.

»  Effective Insurance Verification: The system ensures that insured vehicles are on the road, reducing the number of uninsured
vehicles and potential liabilities.

»  Streamlined Data Access: Centralized data on RFID cards simplifies access to crucial vehicle information for law
enforcement and insurance companies.

*  Reduced Traffic Fines Backlog: The project can help clear pending challenges, improving traffic fine collection rates.

*  Preventive Maintenance: Early detection of overweight vehicles allows for preventive maintenance, reducing the risk of
vehicle breakdowns on the road.

*  Lower Insurance Claims: Ensuring that insured vehicles are compliant with regulations can lead to lower insurance claim
payouts for accidents.

I1I. CONCLUSION
The “Real-time Vehicle Overload Alert, Insurance Verification, and Challan Status Monitoring System” is a technology-driven
approach to enhance road safety, traffic management, and compliance. While it offers significant advantages, including real-time
alerts and efficiency, it’s not without challenges, such as setup costs and maintenance. In practical applications, this system holds
promise for safer and more organized roads, particularly on highways, in urban traffic management, logistics, public transportation,
and parking facilities. It’s a step forward in improving our road networks.
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