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Abstract: This study demonstrates for the first time how a toll gate can be fully controlled using the "Internet of 

Things" idea based on image processing technology. We examine and report on the circumstances of total time 

spent by a specific vehicle for money transaction on toll plaza and further evaluate total fuel wastage as well as 

human errors involvement, in reference to survey of annual toll collection on toll plazas, conducted by government 

in the year 2010. Finally, we agree with the idea of automating toll plazas entirely with the help of IoT technology 

and image processing in order to provide an ideal answer. 
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1. INTRODUCTION 

The Thomas Adams Gum Company, which sold gum on railway platforms in New York City, constructed the first 

vending machine in the United States in 1888. In 1897, the Pulver Manufacturing Company added small figures that 

would move around whenever someone bought gum from their machines. This was the first time that the concept of 

including games to these machines as an additional incentive to buy appeared. The "trade stimulators" are a completely 

new class of mechanical gadget that were born from this concept. Because there are more cars on the road today, traffic 

has been growing in recent years. There is an increase in traffic in developing countries as a result of millions of people 

choosing to use their personal cars each day rather than public transportation. In addition to congestion, air pollution, and 

fuel waste, an increase in the number of cars on the road causes many other issues. There are particular kinds of 

roadways known as toll roads where you must pay to use the road. You must pay a fee called a toll tax in order to use that 

route. Only drivers on toll roads are subject to the toll levy. There could, on occasion, be multiple On a specific toll road, 

the Toll Plaza. An expensive route is not always expensive. When building costs have been covered by toll revenue, tolls 

may be eliminated. The cash is collected from the driver and a receipt is given at each and every mechanically run toll 

booth along the highway. On crowded highways, traffic jams frequently occur at the toll plazas as a result of this 

procedure's potential for slowness. Toll booths do have a lot of lanes, though, to help the flow of traffic along as quickly 

as feasible. You can use cash or change to pay for some lanes while using express lanes requires an electronic pass that is 

attached to the user's car. The main driver of the country's prosperity today is transportation. Our fast-paced way of life is 

characterized by exceptional mobility independence, massive trade in manufactured products and services, high 

employment, and social movements. One could say that the nation's fiscal strength is directly correlated with its effective 

transportation infrastructure. Since there are more cars on the road every day, issues like traffic jams, collisions, and air 

pollution have grown to be significant causes for concern. To cut down on unnecessary transportation costs, every 

industry has its own unique way of transportation. Therefore, offering high-quality transportation will greatly boost 

productivity and the economy. A key element in the development of the economy and society is the decrease of 

transportation costs for moving raw materials to manufacturing facilities and finished goods to the consumer market. 

Significant difficulties include the need to cut down on traffic and travel time, improve safety, and boost productivity. As 

a result, one can better optimise the resources that are currently under constraint by improving system efficiency and 

making efficient use of contemporary technology. Toll plazas are intended to be automated by IoT toll collection systems 

in order to keep fairness in the transactions made during toll collections. Systems for IoT toll collection are discussed in 
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this literature review. When a customer inserts money or credit into a vending machine, the machine instantly dispenses 

things to the customer like snacks, drinks, alcohol, cigarettes, and tickets. Early in the 20th century, England created the 

first modern vending machines that gave out postcards. This experiment explores the significance of an Arduino-powered 

modern vending machine. In India, vending machines tend to only be found in large towns or along a few national 

highways and are not very common. The idea of vending devices was first introduced to India by Seaga India, a wholly 

owned subsidiary of the Seaga Group of the United States. The Delhi Metro, state and federal governments, IT farms, 

factories, BPOs, and other organizations use Seaga India's equipment. Snacks, drinks, condoms, bus and train passes, 

jewellery, and spare change are all sold by vending machines. The failure of vending machines in India has been ascribed 

to a number of factors. Operating shops or kiosks is cost-effective because inexpensive labour is readily available. 

Analysts predict that usage will increase because vending machines are still comparatively new in India. 

2. RELATEDWORKS 
William Vickrey was the initial proponent of the computerized toll system. For the Washington Metropolitan Area, he 

suggested this approach. He also won the 1959 Nobel Prize in Economics [5]. Norway was completely covered by the 

reader and transponder equipment. In the Bergen, the method was discussed (1986). In Trondheim, the first fully 

automated electronic toll collection device was unveiled (1991). Norway also uses computerized payment processing. [5]  

Vehicles can immediately pass through electronic toll booths in a number of locations across the United States, including 

California, Pennsylvania, Texas, Delaware, and Florida. Electronic toll booth procedures are quicker for the same 

number of vehicles because the users have already preregistered. It was possible to fit toll collecting gates into smaller, 

narrower roads because they are typically wider than the initial width of the road. Even though these restrictions exist, if 

the toll booth operation time is cut down, the speed of operation can be improved.Less total lanes were needed the faster 

the operation ran, and as more lanes became automated, the project's overall short-term cost decreased. Additionally, a 

greater proportion of vehicles began using electronic tolls, while the number of vehicles using manual tolls decreased, 

when the project's overall cost is taken into account. [5] Infrared sensors are to be used; it is suggested in the approach, to 

collect data from the trash cans in real time, and a microcontroller board to transmit that data to the waste managers. 

These sensors gather data from the items and their environment, then transmit it to other stations that are connected by 

wired or wireless networks. The system uses infrared (IR) sensors to detect when a bin is full, notifies the trash managers 

when a bin is full, and provides the most efficient path for collection. [10] Using RFID (Radio Frequency Identification) 

technology, which was only capable of item identification, tracking, and information extraction, the Internet of Things 

was first technically realized. By connecting actual or virtual objects to the Internet, the implemented IoT-based system, 

on the other hand, carries out sensing, actuating, data collecting, storing, and processing. [10] The references state that A 

module is suggested to make communication between RF Modems over a wireless channel easier while also facilitating 

car monitoring, toll collection, and reliable vehicle authentication on highways. The Base Module and the Vehicle 

Module (Active RFID Tag) are the two different categories of application modules. The vehicle's microcontroller holds 

user-specific data about the user, such as the owner's information with his billing location, the vehicle's engine number, 

and the vehicle's registration number. The base module gives the base module the ability to check the activities of 

vehicles in range, including the vehicles in range, their state, and the specifics about any registered vehicle. [6] The 

module's cost and the ability to purchase a module for a reduced price are two of its main benefits. With its three 

operating modes—active, sleep, and deep sleep—the power-saving architecture produces a device that is extremely 

power-efficient. Reprogramming the module will allow for simple calibration when necessary for a variety of sensing 

interfaces. [13] Currently, manual operation is used in the traditional toll booths. It takes a lot of time to gather tolls this 

way. The traditional method of collecting the toll from vehicle owners or drivers is to have them stop their cars at the toll 

plaza, pay the required amount to the toll collector who is located by the toll booth, and then wait for the gate to be 

opened either mechanically or electronically to allow them to pass through the toll station. Precious fuel is wasted as a 

result of these abrupt stops on roadways that appear to be well-built. One more problem has to deal with currency and 

even wait for change. Following payment of the toll feeWhen buying a two-way ticket, a document is given that must be 

kept. It is also possible to leave the toll booth without paying. Assume the manual toll collection method is very effective 

and that it takes one vehicle 50 seconds to stop and pay taxes. Now, if 200 vehicles cross the toll plaza, the time required 

by one vehicle with a 50-second average stop time in a month is: 50x30= 1500 seconds; the total time required annually 

is: 1500x12 = 18000seconds; and, on average, each vehicle that passes through the toll plaza must wait 5.0 hours while 

keeping its engine running. This number is astounding because it implies that on average, 200 vehicles travel through. 

 

 

 
3. EXISTING SYSTEM 



 SenthilMurugan /Data Analytics and Artificial Intelligence 3(1) 2023, 90-93 

 

Copyright@ REST Publisher                                                                                                                                                                   92 

 

 

The procedure of separating the coins is the main issue with having a coin-operated vending machine. In our nation, there 

are numerous coins with the same value, which makes the segregating process challenging. Additionally, since the coin 

sizes are essentially the same, the gravity sorting method cannot be used. The magnetic circuit technique, which 

measures the current produced by a change in the magnetic field, is ineffective because the magnetic material content of 

Indian coins is essentially the same. Coins won't last for very long because technology is consuming the globe. Metals 

can be altered and become improperly differentiable. 

 

4. PROPOSED SYSTEM 
When the project was evaluated, it was determined to research the operation of similar machines. In contrast to 

traditional vending machines, the vending machine in use here transfers money using RFID tags. Coins or tokens are the 

straight payment methods used by the majority of vending machines. It is a laborious procedure that costs time and 

money to establish the legitimacy of the payment that was received. The string compare function is used to compare the 

information stored in the tags with the information stored in the tags of each user. If a match is discovered, a transaction 

is started. It displays the product price, the amount on your account at the moment, and the updated account balance after 

taking the product price out. 

1. Establishing a concentrated distribution system that uses less labour. 

2. Creating a simple system for distributing products that are frequently needed or wanted. 

3. cutting down on the amount of labour, time, and energy used in traditional transactions. 

4. Increasing the appeal of this substitute in India, where the use of vending machines is still not widely embraced. 

5. Break down the complexity and create a prototype that meets the aforementioned criteria. 

 

 
FIGURE 1. Comparison of various systems 

The person (user) must carry out the following easy tasks in order to obtain the product from the vending machine. 

1. Have the ability to locate information when using a computer. 

2. You need to present the customer's identification. 

3. The machine shows the user's account value when it detects the tag. The user must then select the product of their 

choice from the available choices. 

4. Press submits and waits until your selection appears. 

5. The LCD then shows the new account amount. 

6. Pick up the package from the dispenser. 

Due to the mechanical nature of the sorter body, it was challenging to reduce the small mistakes that it produced. 

Accounts must be topped off by the user in person by making a cash deposit to the proprietor or at a location designated 

by the owner. 

5. CONCULSION 

The cash is collected from the driver and a receipt is given at each and every mechanically run toll booth along the 

highway. We frequently experience gridlock at the toll booths on congested highways because this process can be slow. 

Time, effort, and energy will be saved by toll gathering that is automatic. This method, along with the automatic toll 

collection system, expedites toll collection and, as a result, lessens toll plaza traffic congestion. Instead, we create a 

system that makes toll collection quick and secure while also using image processing to autonomously regulate vehicle 

movement at toll stations. Before arriving at the toll booth, using an Android programme, payment can be made using 

mobile wallets, credit cards, or net banking. As the processing can be done straight from the video feed received through 

CCTV installed at the toll plaza, we wouldn't need to install any smart devices at the toll plaza if we used image 
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processing. 

6. FUTURE WORK 

For this undertaking, a credible method was found after reviewing a number of models. A explanation of the vending 

machine's mechanism is provided. A mobile android application can manage cloud info. The ability to register, top off, 

and renew a toll account will be provided through an Android programme. Additionally, this module needs to include 

protection system integration. Decreased costs and increased dependability will follow from the module's implementation 

at a higher scale. 
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