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CHAPTER 1  

AUTONOMOUS VEHICLES 

Muralidhar 
Assistant Professor, Department of Mechanical Engineering, 
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Email Id-muralidhar@presidencyuniversity.in 

 
Automated cars are an advancement in automotive technology. Even while autonomous cars 
are designed to make life easier for people, they are also the most costly. A three wheel 
Vehicular Robotic prototype that will automatically arrive at the destination of another 
vehicle that it is meant to follow has been created on a modest scale in the paper while taking 
into account the various features and cost [1]. 

One significant problem is that a motorist must repeatedly use the brake, accelerator, and 
clutch to proceed slowly to their destination when there is heavy traffic. By making the car 
intelligent enough to make judgements automatically and travel by keeping a certain distance 
from other vehicles and obstructions around, we have suggested a method to help the driver 
feel more at ease in such circumstance [2].  

The second problem arises when two cars are travelling in the same direction but one of the 
drivers is unfamiliar with the route. If the driver and the front vehicle are familiar with one 
another and know where they are going, they may follow each other to the same place. A 
mobile robot with three wheels is provided for investigation. The Mobile Robot has a number 
of sensors that allow it to interact with the Google Maps API (Application Program Interface) 
and help it identify impediments so it can travel smoothly and follow the path. Using GPRS, 
the Mobile Robot establishes a direct connection to the Google Maps API, obtains a route, 
and then proceeds in that direction. While the use of ultrasonic sensors in prototype design 
aids in avoiding obstacles during operation 

Recently, automated vehicles have attracted a lot of interest and discussion, with almost 
every automaker attempting to develop their own autonomous vehicle concept. Many of these 
companies have succeeded in achieving some levels of autonomy and are planning to begin 
producing driverless cars in the next few years. Even if people are excited and uneasy about 
the idea of driverless cars, they will either embrace it or reject it based on how autonomous 
cars will affect them. Researchers and analysts are already analysing the consequences of 
automated vehicles on carbon emissions, the number of automobiles per person, and other 
factors while offering their opinions on the topic. For self-driving vehicles to secure a wider 
consumer market, they will need to exceed human driving talents. However, it will 
undoubtedly signal a turning point in human innovations and have a significant influence on 
the history of transportation [3]. 

Urban life might change as a result of autonomous vehicles (AVs). They promise both a 
revolutionary mobility system and a novel way of living in cities by providing the chance for 
safe, effective, accessible, and inexpensive transportation. However, none of these 
advantages are certain. In reality, research has revealed that, depending on how they are used, 
AVs have the potential to have a wide range of detrimental effects in contrast to their good 
potential. 

They could work together with other emerging mobility trends (like shared use or mass 
electrification) to bring about a positive disruption in the current mobility system, or, on the 
other hand, they could exacerbate current trends toward congestion and climate change, 
further solidifying the drawbacks of the current status quo. The uncertainty around when AV 
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services will be accessible to the general public exacerbates this contradiction. Experts in the 
field of autonomous technology have reported a broad variety of arrival dates for the 
technology, with some predicting that high degrees of autonomy would be widely accessible 
in the next two years and others claiming that complete autonomy will never be attained. 
Inaction cannot result from this unpredictability [4]. 

The transportation system has a unique potential to be redefined right now, before the 
technology takes a firmer direction. Cities have the chance to lead innovation while also 
actively influencing how their cities will look in the future, striving for an urban shape that is 
effective, livable, egalitarian, and sustainable. However, in order to take advantage of this 
chance, cities must have a thorough grasp of the technology as it currently exists, as well as 
of the difficulties it poses and the possible advantages it offers. 

Today, Deep Learning is used by the majority of businesses testing automation. Machines 
that use Deep Learning, a branch of artificial intelligence within the Machine Learning 
family, "learn by example," depending on massive data gathering to construct ever more 
complicated and hierarchical algorithms for comprehending their environment. As a result, 
AVs need not only software development to enhance the technology, but also road driving 
experience to get more used to a broad range of situations and barriers. 

Fixed single-route trials make up the overwhelming bulk of autonomous vehicle testing 
conducted today. During a test phase, vehicles with sophisticated autonomous software 
regularly travel a certain route to learn it. Once the route is completely learned, the service is 
made available to the general public. This strategy also applies to testing AV trucks on 
highways. Trucks are able to learn and follow a predetermined path for moving freight, which 
is typically straight and clear of obstacles. By driving more kilometres, the vehicles get more 
experience and become more used to their environment, allowing the fixed route approach to 
be expanded to a fixed district approach [5]. 

Today's robot axis, for instance, use deep learning to map out a whole district inside an urban 
setting. This allows the vehicles to better comprehend the relevant barriers and map out the 
region with more accuracy.  As a result, Robot axis can provide service throughout the 
district. The ultimate step is to apply this strategy to a much larger region, maybe a whole 
city. Of course, the service's organisational structure may be changed as project partners see 
appropriate.  

Routes may, for instance, provide on-demand service depending on a user's location or have 
fixed stops. Similar to public transportation, AV systems may operate on a defined timetable 
or provide service in response to user demands. Additionally, communities may elect to 
provide an exclusive lane for autonomous cars, minimising the amount of barriers the 
vehicles must regularly navigate, or let the vehicles to drive in ordinary traffic. 

Significantly, a dedicated lane calls into question whether autonomous car technology should 
be prioritised above other forms of transportation. The location of the route itself may also 
have an impact on service; it might be in a suburban or less densely populated metropolitan 
region, which is more difficult to manoeuvre and has more impediments. Public and private 
property experiments differ significantly, with the latter offering less regulatory restrictions. 
As technology advances, more and more concerns about data ownership, trade, and security 
have emerged.  There are many ways to exchange information and expertise to assist the 
growth of software and technology skills beyond the confines of the particular firm unit, even 
if they are generally outside the focus of this primer. Several times throughout the interviews, 
the usefulness of blockchain as a safe and open decentralised record for data was brought up. 
Blockchain, however, questions how data is now treated as proprietary and private [6]. 
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Approx. 8 million driverless or semi-autonomous cars are expected to be on the road by 
2025, according to researchers. Self-driving vehicles will need to develop through 6 tiers of 
improvements in driver support technology before they may merge into roads [1]. 

Exactly what are these levels? Now, where are we? 

Six degrees of driving automation, ranging from zero (completely manual) to 5, are defined 
by the Society of Automotive Engineers (SAE). The United States Department of 
Transportation has approved these levels. 

Level 0 (No Driving Automation) 

The majority of modern automobiles are Level 0: manually operated. Although there may be 
technology in place to assist the driver, the "dynamic driving task" is provided by the person. 
The emergency braking system is one such instance; as it doesn't "drive" the car, it is not 
considered to be automated [2]. 

Level 1 (Driver Assistance) 

The lowest automation level is this one. One automated driver aid system, including steering 
and accelerating, is included in the car (cruise control). Adaptive cruise control, which allows 
the automobile to maintain a safe distance from the car in front of it, falls under Level 1 
automation since the human driver is still in charge of controlling the vehicle's steering and 
brakes. 

Level 2 (Partial Driving Automation) 

ADAS, or advanced driving assistance systems, are intended. All steering and accelerating 
and decelerating may be controlled by the vehicle. Since there is a person in the driver's seat 
and therefore can take over control of the vehicle at any moment, this automation falls well 
short of self-driving. Level 2 technologies include Tesla Autopilot and Cadillac (General 
Motors) Super Cruise. 

Level 3 (Conditional Driving Automation) 

The transition from Level 2 to Level 3 is significant from a technology standpoint, but it is 
little if not nonexistent from a human one. Level 3 cars are equipped with "environmental 
sensing" skills and are capable of autonomously making judgements, like as accelerating past 
a stationary object. However, a human override is still necessary. In the event that the system 
is unable to complete the mission, the driver must be awake and prepared to take over [3]. 

Nearly two years ago, Audi (Volkswagen) said that the next version of the A8, their flagship 
car, will be the first Level 3 vehicle ever produced. And they fulfilled. In commercial 
showrooms this Fall comes the 2019 Audi A8L. It has Traffic Jam Pilot, a lidar scanner with 
sophisticated sensor fusion and processing capability (plus built-in redundancies should a 
component fail). 
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The U.S. regulatory framework for autonomous cars changed from federal direction to state-
by-state rules, however, while Audi was creating its engineering miracle. As a result, the A8L 
will come without essential hardware and software needed to attain Level 3 functioning in the 
United States, where it is now still categorised as a Level 2 vehicle. Audi will launch the 
complete Level 3 A8L with Traffic Jam Pilot in Europe, however (in Germany first). 

Level 4 (High Driving Automation) 

Level 4 cars may step in if anything goes wrong or there is a system failure, which is the 
main distinction between Level 3 and Level 4 automation. In this way, most situations don't 
call for contact with others while using these autos. It is still possible for a person to manually 
override, however. 

Autonomous driving is possible with Level 4 cars. However, they are only able to do so in a 
small region if regulations and infrastructure remain static (usually an urban environment 
where top speeds reach an average of 30mph) [4]. Geofencing is the term for this. As a result, 
ridesharing is the primary focus of most Level 4 cars now in use. Consider this: 

Level 5 (Full Driving Automation) 

The "dynamic driving challenge" is no longer necessary with Level 5 cars. Level 5 vehicles 
won't even have pedals for braking or acceleration. They will be unrestricted by geofencing 
and capable of doing any task that a skilled human driver is capable of. There are various 
places throughout the globe where fully autonomous vehicles are being tested, but none are 
presently accessible to the general public. 

It seems sense to infer that consumers won't accept autonomous cars until they are certain 
that they would be at least as safe as they would be on a commercial airline, train, or bus. 
That day will soon arrive. But the auto sector must first overcome a few obstacles [5]. 

A foundation for the growth of the Internet of Things (IoT) and the study of artificial 
intelligence in various specialised fields, the availability of ubiquitous, practical, and on-
demand network access to a shared pool of reconfigurable computing resources, economic 
expansion in storage capacity and a decline in cost, as well as the ease of data transfer via the 
internet, have encouraged the use of affordable sensing devices. According to their respective 
viewpoints, several computer scientists have defined artificial intelligence. Before we define 
artificial intelligence, we must first define intelligence. The definition of intelligence varies 
depending on the occupation. It may also be described as a broad ability for reasoning, 
however. This skill set comprises the capacity for logic, planning, problem-solving creativity, 
comprehension of abstract concepts, fast learning, and experience-based learning. This ability 
represents a deeper and wider ability to "catch on," "make sense" of things, or "figure out" 
what to do depending on the situation based on past knowledge and experiences. In the 1940s 
and 1950s, academics and professionals from a range of fields, including mathematics, 
psychology, engineering, economics, and political science, initially debated the possibility of 
creating an artificial brain. As a consequence, artificial intelligence research became 
recognised as a legitimate academic area in 1956 [6]. 

Currently, artificial intelligence (AI) is the area of computer science that refers to a set of 
techniques that allow systems to carry out tasks typically performed by human intelligence, 
like visual perception, voice recognition, language translation, and decision - making process. 
These methodologies include deep learning and machine learning which are based on 
algorithms and robust data analysis capabilities that enable computers to learn and modify 
independently. Three fundamental components are necessary for AI to operate, and they are 
as follows: 
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a) The capacity to engage with the outside environment in order to observe, comprehend, and 
act. 

b) Using reasoning as well as planning to take into account the inputs and make plans for 
action based on the system's beliefs about its surrounding rather than merely what it has 
explicitly represented. 

c) Learning and adaptation, which results in alterations to the system so that it performs better 
in its environment and makes modifications so that it is more sensitive to its surroundings 
over time. AI is transforming a number of areas of everyday life, including healthcare, 
education, public safety, industry, and transportation. AI and robots will also be helpful for 
sectors like agriculture, food processing, manufacturers, and fulfilment centres that are 
having trouble attracting younger labour. 

In the next years, AI and robots are anticipated to have a greater influence and replace human 
labour in jobs that are now done exclusively by humans. AI may potentially lead to the 
possibility of developing more dangerous military systems and more sophisticated criminal 
operations that put society in peril. 
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Without sensors, autonomous vehicles wouldn't be able to see, feel, or collect the information 
required for safe driving. Additionally, this information is analysed and processed to produce 
a path from point A to point B and to provide the appropriate instructions to the car's 
controls, including steering, braking, and acceleration.  

In addition, the information collected by sensors in autonomous cars, such as the actual path 
ahead, traffic congestion, and any barriers, may also be sent between vehicles that are 
coupled by M2M technology. This kind of communication between vehicles is known as 
vehicle-to-vehicle communication, and it might be a very helpful tool for autonomous 
driving. 

Today, the majority of manufacturers most often utilise cameras, radars, and lidars as the 
three types of sensors in autonomous vehicles. In order for autonomous cars to perceive and 
comprehend the objects on the road just as human drivers do with their eyes, video cameras 
and sensors are often utilised in these vehicles. These cameras are mounted on cars from 
every angle so they may maintain a 360° view of their surroundings and provide a more 
thorough picture of the traffic conditions nearby [1]. 

Camera Sensors 

These days, 3D cameras are available and used to provide very realistic and detailed 
perspectives. These sensors' eyesight automatically recognises objects, classifies them, and 
calculates their distance from the car. The cameras may be used to quickly identify objects 
including other cars, pedestrians, cyclists, traffic signs and signals, road markings, bridges, 
and guardrails [2]. 

Opportunities for improvement 

These camera sensors, however, still have a long way to go. When inclement weather, such 
as rain, fog, or snow, obscures the barriers on the road from camera view, the likelihood of 
accidents may increase. Another common occurrence is that the images from the cameras are 
often not sufficient for a computer to determine what the car should do. The driving 
algorithms may not work correctly, for example, if the colours of the objects and the 
background are quite similar. 

The world is shown visually and in colour on camera recordings. They may provide 
information on texture and contrast in addition to colours. Software may be used to assess 
this information, for instance to accurately identify a road marker or a traffic sign. Accurate 
detection and identification of both stationary and moving objects is possible. Objects are 
only identified if they are lighted since camera technology is based on a passive measurement 
approach. Therefore, under challenging weather circumstances like snow, ice, or fog, as well 
as in the dark, the trustworthiness of cameras is constrained. Additionally, cameras don't 
provide distance information. As with stereo cameras or image recognition software, which 
calls for powerful computational power, at least two cameras are needed to produce 3D 
pictures. 
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Radar Sensors 

Radar (Radio Detection and Ranging) sensors are a crucial part of autonomous driving's 
overall functioning since they send out radio waves that detect objects and instantaneously 
determine their speed and distance from the car. In most situations, the car is equipped with 
both short- and long-range radar sensors, each serving a particular function. While short-
range (24 GHz) radar applications provide the best lane-keeping assistance, blind spot 
monitoring, and parking aids, long-range (77 GHz) radar sensors are employed for 
autonomous distance control and brake assistance. In contrast to camera sensors, radar 
frequently has no trouble at all identifying objects in rain or fog [3]. 

Opportunities for improvement 

It is obvious that the pedestrian recognition algorithm has to be significantly improved since 
the automotive radar sensors used in current cars can only reliably identify between 90% and 
95% of persons, which is not enough to ensure road safety. Furthermore, because 2D radars, 
which are now in widespread use, can only scan horizontally, they are unable to accurately 
determine an object's height, which might cause a variety of problems while driving under 
bridges or traffic lights. The creation of a wider variety of 3D radar sensors is now being 
done in order to overcome these issues. 

Lidar sensor 

Radar systems work similarly to Lidar (Light Detection and Ranging) sensors, with the 
distinction that they use lasers rather than radio waves. Lidar allows for the generation of 3D 
images of the things it detects as well as a map of the nearby region in addition to estimating 
the distances between various roadside objects. Lidar may also be configured to generate a 
360-degree map surrounding the vehicle rather than relying just on a narrow field of view. 
These two advantages are the reasons why manufacturers of autonomous cars like Google, 
Uber, and Toyota choose lidar systems. 

Additionally, lidar may be set up to generate a 360° map of the area around the vehicle rather 
than depending just on a narrow field of view. Due of these two advantages, manufacturers of 
autonomous vehicles like Google, Uber, and Toyota have chosen to include lidar systems in 
their vehicles [4]. 

Opportunities for improvement 

Compared to the radar sensors used in driverless vehicles, lidar sensors are much more 
expensive since they need rare earth metals. The necessary technology for autonomous 
driving might cost much more than $10,000, and the finest sensor used by Google and Uber 
can cost up to $80,000. Another difficulty is that lidar sensors may sometimes get obscured 
by snow or fog, making it difficult for them to detect objects in the road [5]. 

The sensors and vehicles of the future's autonomous vehicles 

In order for cars to keep an eye on their surroundings, recognise oncoming obstacles, and 
safely map their trajectories, autonomous sensors are essential. They will ultimately let the 
automation system to take full control of the vehicle in combination with automotive 
software and computers, saving drivers a significant amount of time by doing tasks in a far 
more efficient and secure way. When you consider that the average driver spends around 50 
minutes a day in a car, you can see how valuable autonomous vehicles may be in our fast-
paced culture. 

Despite the fact that it seems as if technology is developing quickly, no commercially 
available automobile has yet obtained the level 4 rating required for autonomous cars that are 
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safe for the road. The recent development of 5G, which allows the merger of IoT and telecom 
for speedier and wider-range transmission, and the expanding usage of AI in transportation, 
however, mean that manufacturers should eventually be able to guarantee the safety of 
autonomous cars on the roads sooner rather than later [6]. 
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CHAPTER 4 
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A vehicle that can sense its surroundings and navigate on its own is referred to as a self-
driving car, autonomous car, or driverless car. Using sensors like radar, laser light, GPS, and 
computer vision, autonomous automobiles use a number of approaches to understand their 
environment. In order to determine the best navigation routes, impediments, and pertinent 
signs, advanced control systems evaluate sensory formation. Increased safety, more mobility, 
higher customer satisfaction, and fewer accidents are among possible advantages of 
autonomous vehicles. A potentially considerable decrease in traffic incidents that result in 
injuries as well as associated expenditures, such as a decreased need for insurance, are also 
included in these advantages. There are many degrees of autonomy according to automotive 
standards. It is suggested to achieve level 3 autonomy, which would allow an automobile to 
control most elements of driving, including observing its surroundings. When the system runs 
into a situation it can't handle, it urges the driver to take over. The driver has to be able to 
take control at any moment. The idea is to use an e-Rickshaw platform to build the whole 
system. E-Rickshaw is an easily integrated platform that doesn't need platform-specific 
knowledge [1]. 

Because of its modular design, the system may subsequently be modified to run on any 
platform. The field of technology known as computer-aided design (CAD) deals with the use 
of computer systems to the production, modification, analysis, and optimization of designs. 
The technique of creating a component or product on a piece of software with accurate design 
specifications and measurements is known as CAD modelling. The process of design 
includes CAD modelling, sometimes known as computer-aided design. CAD brings the 
concept to life in the digital realm before investing in any actual resources. A wide range of 
uses for computer-aided designs exist, from the 3D printing of prototypes to the creation of 
photorealistic representations for advertising [2]. 

What kind of proof need to be required before granting an autonomous car a licence? Think 
about the main parts that make up an AV as you try to find the solution to this. A LIDAR 
(laser range finder) and many cameras are examples of the several sensors that are generally 
included in an AV. Algorithms that extract the present scene's information (who is doing 
what where) are used to process the data from these sensors. This data is then combined to 
provide the AV an estimate of its own condition as well as the states of the other agents in the 
scene (position, velocity, etc.). The behavioural planner component of the control stack then 
determines the AV's next course of action. The trajectory planner then computes the best 
course of action, and the trajectory planner determines how to actuate steering and 
acceleration to follow that course (performed by the trajectory tracker). Verifying the 
accuracy of AV control is a monumental effort, especially when you include the interaction 
with other cars and adherence to traffic regulations [3]. 

The Electronic Design Automation (EDA) sector has a long history of successfully managing 
the complexity of semiconductor development through the provision of tools that allow for 
simple design entry, modular design, abstraction, formal equivalency checking between 
abstractions, automated test generation, formal verification, and the reuse of tests and other 
artefacts across abstractions. By using an integrated strategy that deploys the required tools as 



 
11 Autonomous Vehicle Design and Modelling 

a cohesive and traceable whole, the majority of these strategies are suitable to the creation of 
AVs. The new aspect of the AV domain is the necessity for AVs to function in a range of 
circumstances (such as highway driving vs parking), each of which will need a separate 
controller to be used. 

Consequently, the AV has to be validated in representative settings. It is crucial to gain 
enough coverage of a particular situation since each one might take on an endless number of 
distinct instantiations (for example, motorways with various curves and junctions with 
various traffic signs). Road types and the collection of beginning states for each agent are part 
of the area to be covered (AVs and human drivers). Safety-criticality indicates that coverage 
must be precisely quantified or constrained rather than being determined by an arbitrary time 
limit on the length of the verification process. Therefore, a formal definition of situations that 
can be processed by formal testing and reachability tools is required. The cyberphysical 
character of AVs, which combines vehicle dynamics, road geometry limitations, traffic 
regulations, discrete supervisory logic, and environmental unpredictability, must be supported 
by the testing and reachability tools [4]. 

Numerous researchers need driving models in order to improve traffic safety and enhance the 
design of autonomous vehicles. To provide the most value, a driving model must specifically 
state which data are needed and how they should be handled. Such models are described as 
computational since they explicitly state the computations the driving system must do. The 
creation of thorough computational models has mostly been focused on research on robot 
vehicles up to this point. Because they are too fuzzy or vague, other driving simulators 
sometimes fail to adequately represent how driving really works. The current generation of 
computational models, however, do not handle the problem of selecting a manoeuvre in a 
dynamic traffic scenario. In the automobile sector, Computer Aided Design (CAD) software 
is a useful tool for developing and modelling goods. The programme has made it simple and 
precise for industry to modernise work procedures and enhance product designs for company 
success. 

The process of producing, analysing, changing, optimising, and drawing product data is one 
of the ways that CAD is used in the automobile industry to efficiently and successfully 
accomplish its design aim. We utilise the input data to control the peripherals and create the 
visual design and model for the product. Automotive engineering procedures and 3D designs 
heavily use CAD. It provides a broad working space for the integration of various simulation 
processes, client requirements, and legal responsibilities as well as for the construction of 
geometry. 

Passenger and commercial vehicle industries are the two main segments for CAD designing 
and modelling. There are two/three-wheelers and four-wheelers within the passenger vehicle 
business. Truck, van, bus, and trailer are the different subsectors of the commercial vehicle 
market. We utilised CAD to develop, change, evaluate, and improve product designs in order 
to spur creativity, reduce costs, and produce amazing new goods [5]. The use of CAD 
technology in automotive engineering projects has increased production and sped up markets 
in a variety of ways. The graphical graphics may be replicated, translated, scaled, rotated, and 
transformed with the aid of Polosoft. Geometric modelling, engineering analysis, automated 
drawing, as well as kinematics analysis, are some of the general tasks of a CAD system in the 
automobile sector. The automobile industry has seen a great deal of innovation thanks to 
CAD software, which also makes traditional design procedures more efficient. The use of 
CAD has made it easier to coordinate 2D and 3D design concepts. For applications of 
designing and virtual visualisation of automobile parts and components, it is very dependable 
[6]. 
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The development of autonomous, or self-driving, vehicles may be the most important 
advancement in transportation since the widespread use of cars began in the early 20th 
century. The deployment of autonomous cars has a number of possible advantages, some of 
which include: 

Make Transportation Safer: Drunk, distracted, or weary human drivers are responsible for 
29%, 10%, and 2.5 %, respectively, of fatal collisions. Autonomous cars have the ability to 
dramatically reduce this public safety concern since they are not affected by those human 
elements. 

Reduce Pollution Related to Transportation: Since autonomous cars are expected to be 
entirely electric and used mostly for shared transportation, numerous users will likely choose 
for personal automated vehicles, contrary to optimists' expectations. Strong benefits should 
be provided by policy to businesses that run trips that carry the greatest number of passengers 
possible, and such businesses should be discouraged from running self-driving vehicles with 
no or single-occupancy trips [1]. 

Reduce Congestion: Especially in crowded metropolitan areas, investing in mass transit is 
essential to increasing the effectiveness of transportation networks. Autonomous vehicles 
may be widely adopted by taxis, ride-hailing services, private bus companies, and public 
transit systems, which might result in a considerable decrease in traffic and a bigger decrease 
in the costs related to it [2]. 

Access to transportation is improved: AVs may contribute to better service by offering 
creative first- and last-mile solutions, either via a shared AV fleet or through small, 
autonomous shuttles that provide users access to the fixed-route network. It may also be used 
with particular regard for vulnerable groups, such as the children, the old, and those with 
mobility issues who are unable to drive themselves. 

Improved use of urban infrastructure: If autonomous cars are used for shared trips, 
parking requirements and road expansion may be reduced even if most urban infrastructure is 
not yet prepared for them. Policy must guarantee that any extension or reuse of public areas 
and roadways takes the transition to AV into account and incorporates AV needs into the 
infrastructure. 

Autonomous cars have enormous potential, but there are a number of issues that need to be 
resolved before they are widely used. The many difficulties that might arise pertain to: 

Heavy Weather: Just like human drivers, autonomous cars have limits in circumstances like 
snow, heavy rain, fog, or other severe weather because they have a hard time "seeing" in 
certain low-visibility scenarios and have to react fast to loss of traction. In addition to severe 
weather, operating at night, particularly in places with low light, may also have an impact on 
the object's surrounding picture quality [3]. 

System Reliability and Cybersecurity: Because autonomous cars are connected to one 
another, to infrastructure, or to the Internet, they are susceptible to cyberattacks, which might 
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compromise the integrity of their autonomous driving features. In 2016, a team of researchers 
from the Chinese firm Keen Security showed how hostile hackers may use the vulnerability 
of autonomous cars to launch significant assaults. Additionally, autonomous vehicle software 
changes may need to be backward-compatible with prior generations of cars and sensor 
systems, much like mobile phones, robotics, and any other consumer electronics. The 
proliferation of car models employing various platforms and the growth of autonomous 
vehicle manufacturing firms were inevitable. The need to upgrade autonomous driving 
features, software, and other systems across a variety of platforms will raise questions about 
the dependability and security of the software, particularly if third-party software applications 
are used [4]. 

Job losses: According to academics, AI will surpass humans in a number of tasks by 2023, 
including interpreting languages by 2024, writing high school essays by 2026, operating 
heavy machinery by 2027, working in retail by 2031, producing a best-seller by 2049, and 
performing surgery by 2053. According to a 2014 Stanford University research, between 70% 
and 90% of all cabs on the road by 2060 might be autonomous automobiles, which would 
result in a significant loss of jobs. 

High Cost Autonomous Vehicles: Prior to becoming mainstream, new technologies are 
often quite costly. Additionally, all crucial parts of autonomous vehicles must meet high 
industrial production, installation, repair, running tests, and upkeep standards; this will make 
them relatively expensive for the general public to afford. If a system failure occurred, it 
could be fatal to both passengers and other road users [5] . 

Situation from an ethical and legal perspective: To maintain driving safety and improve 
traffic efficiency, autonomous cars are meant to automatically detect barriers and 
continuously formulate necessary emergency plans. However, not all incidents will be 
preventable, and in emergency circumstances, AVs must make tough judgements including 
moral and legal issues. In order to guarantee that autonomous cars safeguard both its 
passengers and those outside the vehicle, rigorous testing and regulatory control of vehicle 
programming are crucial. As a result, public policy pertaining to self-driving cars needs to 
increase everyone's level of safety in the area where they are operating. Due to the fact that 
many countries do not yet have laws regulating independent [6]. 
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Due to the use of these vehicles, several ethical questions may arise. The drivers' 
unemployment rate is one of the biggest problems. Millions of people around the world rely 
on taxis, trucks, and other manual driving processes for their primary source of income, and 
as autonomous cars eventually take over all aspects of driving, there will be no need for 
human drivers anymore, this source of income will be seriously jeopardised by their 
implementation. Due to the reliance of this technology on sensors, stereo cameras are one of 
them [1]. 

These cameras continuously record the video and store it in a database for later viewing and 
learning, but they can also be misused by the owner or anyone else for bad purposes because 
the recordings are not secure and contain images of the surrounding area's residents as well as 
other vehicles' details, which is unethical. The effectiveness of the autonomous vehicle may 
significantly alter peoples' perceptions of the value of purchasing one. As a result, the 
transition from a traditional automobile to an autonomous vehicle will happen swiftly. The 
makers of traditional automobiles will suffer a severe loss as a result of this. One research 
claims that as more people are made aware of the benefits of using this AI-based technology, 
the whole commerce involving traditional cars will decline by 37%. This tendency may 
continue to decline in the future. Therefore, the rise of autonomous vehicles is a very 
immoral strategy for the other corporations who make traditional automobiles [2]. 

The actual use of the driverless vehicle on a commercial basis will have a significant 
environmental effect. These vehicles are designed to be environmentally beneficial in a 
variety of ways. AI-powered vehicles made their travel plans by taking into account every 
factor, such as the fastest route to the destination and staying in one lane. This will lead to 
lower fuel usage and, eventually, lower atmospheric carbon emissions. The accuracy feature 
used by these automobiles is based on the same idea. 

Avoid traffic congestion with precision and accuracy based on AI. For instance, while this 
automobile is stopped at a traffic light, it will maintain a very close distance from the other 
vehicles in the lane. As a result, by using this method, it becomes more accurate in terms of 
where it is physically located, and this characteristic has a favourable effect on the 
environment. When one of the autonomous vehicles produced by VisLab, known as 
BRAiVE, was tested to drive through the heart of Parma in July 2013, the environmental 
effect of these vehicles was shown. The automobile was determined to be more accurate in 
terms of time and fuel usage than the traditional cars driven by humans, and the results were 
absolutely incredible, effectively navigating all the obstacles such small roads, rural regions, 
traffic signs, etc [3]. 

Impacts both now and in the future 

Autonomous cars have the potential to significantly alter society in ways that benefit not just 
people but also other aspects of life, making them a more advantageous mode of 
transportation. There will be a lot of advancements in this technology in the future, which is 
still in its infancy. Therefore, the projections support a variety of consequences that may have 
both short- and long-term effects. These automobiles' technology is incredibly costly, so 
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when they first go on sale, not many people will be able to afford to purchase them. As of 
now, Google's AI-based AV module costs $80,000, but experts expect that price will steadily 
decline over time. 

Due to the roads and the price, some people may be first afraid to ride on it or even confront 
it. However, if the guidelines and regulations for self-driving vehicles are carefully followed, 
this anxiety may be eliminated. The contrast between conventional and autonomous vehicles 
will be stark, and the latter's idea will slowly take hold in society. The largest problem will 
always be other terrorism and security concerns, and the results might be terrible in the near 
term. 

As a consequence of this technology's long-term effects, all current automobiles could 
eventually be replaced by autonomous vehicles. As time goes on, more people will become 
aware of these vehicles and seize the opportunity to adopt them. If these vehicles met all of 
the demands of both drivers and non-drivers, the world may undergo a revolution.  

One of the expert's forecasts indicates that by 2050, this technology will already be used by 
half of the world's population, and adoption rates will continue to rise [4]. Work is ongoing, 
and the speed of AI development will make this technology more secure than ever. Although 
modern technology is changing things for the better in some ways, there are some drawbacks 
as well.  

Because of this, the expert has to acknowledge these drawbacks and decide how to treat 
everyone fairly. The ideal way for persons who cannot drive or are disabled to enjoy a 
journey in their own automobile without a driver is via the use of autonomous cars, which 
may also be economical. 

However, millions of other individuals who depend on driving are losing their main source of 
income as a result. This technology will become more secure and autonomous, able to run 
only on human commands and other AI-based systems like GPS. This AI-based system is 
based on the Internet, and this Internet-based medium compromises the security of the 
vehicle by allowing for unauthorised control or hacking to get the location and other 
information about the owner and the vehicle. One of the major problems with these driverless 
automobiles is how to keep passengers and pedestrians safe. Without a doubt, these vehicles 
are quite accurate and precise, but it's important to remember that we're depending on 
technology that is entirely reliant on AI-based sensors. In rare instances, if an autonomous 
vehicle is involved in an accident with a conventional vehicle, this could result in hardware 
disruption of the vehicle and could spoil or damage sensors, which would have a significant 
impact on how the vehicle operated. This situation would then pose a serious risk to the 
passenger and other pedestrians who are walking along the road. Therefore, there are still a 
lot of things that must be done to make these autonomous vehicles safer and more sociable 
for humans [5]. 

The introduction of autonomous vehicles faces a variety of legal obstacles, most of which are 
motivated by worries about potential accidents. A man was killed in an accident in 2016 
because Tesla's autopilot malfunctioned and failed to recognise the truck turning the 
automobile. Later, it was revealed that the family of the dead man recruited specialists and 
attorneys to file a lawsuit alleging a product flaw. Therefore, it is a significant legal question 
whether the car's owner or the manufacturer is held accountable in the event of an accident. 
Since neither the owner nor the driver are operating the autonomous vehicle, third-party 
liability is a major legal concern. This raises another legal problem with insurance 
obligations. A framework for an autonomous vehicle insurance coverage is being developed 
in the UK by 11 well-known insurance firms, including Arriva and Direct line. Product 
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liability must be covered by mandatory insurance, according to some of them, while self-
insurance is required by the other. A variety of legal restrictions must thus be taken into 
account. Hopefully, as this technology becomes more widely used, these types of problems 
will diminish [6]. 
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Today, road infrastructure is a serious challenge. According to recent studies, high or 
incorrect speed accounts for one-third of fatal or severe accidents. Human error was 
identified as the primary contributing factor in all accidents in a thorough study of road 
safety and was making up more than 90%. However, just 2.4% of them were caused by a 
mechanical issue, while 4.7% were brought on by environmental variables. The National 
Transportation Planning and Research Centre's (NTPRC) specialists estimate that there are 
three times as many traffic accidents in India as there are in wealthy nations. According to 
data from 2018, approximately 97000 persons perished in incidents that were the result of 
operating frequency in India. In 2018, there were fatalities related to traffic accidents, a 
rise[1]. 

According to the road transport and highways minister's report on "Road Incidents in India, 
2018," human error is to blame for 70% of all accidents on the roads. The NCRB, National 
Crime Record Bureau, estimates that there are up to 35 accidents for every 1000 automobiles 
in India. In contrast, the number is between 4 and 10 in wealthy nations. According to the 
analysis, which is based on data from 196 participating nations for the years 2016 and 2017, 
approximately 1.25 million people die in traffic accidents worldwide each year, and 25 to 28 
million people get non-fatal injuries. 

Speed is the main reason behind accidents: 

The chance of an accident happening as well as the severity of the repercussions of a crash is 
strongly correlated with an increase in average speed. A 5% increase in average speed results 
in around a 10% rise in injury collisions and a 20% increase in fatal crashes and more deadly 
collisions. The decrease in accidents is a major issue for the traffic authorities. Using 
advanced driver assistance systems (ADAS), which are auditory, humming, or visual cues 
created by the car itself to indicate to the driver the potential of a collision is one crucial 
course of action. Commercial vehicles now have some of these technologies, and trends for 
the future show that more sensors and autonomous driving controls will result in improved 
levels of safety[2]. 

Cruise control (CC), which may maintain a steady user-set speed, and its development, 
adaptive cruise control (ACC), which enhances CC, are two prominent examples of driver 
assistance systems the ability to maintain a safe distance from the car in front of you. These 
systems' inability to discriminate between straight and curving sections of the road, when the 
speed has to be reduced to prevent accidents, is a negative. Curve Warning Systems (CWS), 
on the other hand, have recently been developed to assess the hazard levels for a motorist 
approaching a curve too rapidly using a mix of global positioning systems (GPS) and digital 
maps generated from a Geographical Information System (GIS)[3]. 

In India, reckless driving and excessive speeding of automobiles on public highways are the 
main causes of traffic accidents. As more automobiles enter the road, the risk of accidents has 
grown. The corresponding government departments have measures in place to monitor and 
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limit the speed of vehicles on public roadways done the required action. However, it isn't 
doing enough for such a large nation like India. Laser speed detectors are currently available 
for motor vehicle departments. However, a guy must travel there, which is not the best 
monitoring method. The laser tracker is also quite expensive. In this work, we sought to 
create a method for more efficiently and simply controlling the speed of the vehicle[4]. 

A Radio Frequency Identification (RFID) technology module may satisfy our requirements 
with its major features as more affordable, and more dependable by employing an RFID 
module as its primary component, automated speed control of the system, which will operate 
continuously [5]. The Sato Project Close to the traffic lights, the road is lined with RFID tags. 
An antenna installed in the back of the vehicle enables reading of the data recorded in the tag 
memo and notifies the driver of the displayed traffic signal visually or audibly.  

An RFID tag is inserted in the vehicle's receiver, which is then positioned in the road zones. 
After that, it sends the data to the controller. The controller will receive input from an 
ultrasonic sensor or a separate module that will monitor the current speed. The speed 
controller automatically reduces the speed after comparing the two speeds. The automated 
speed control of this paper's major component is an RFID module. 

With these Zones, the RFID tag, the vehicle, and the RFID reader are all linked. When the 
reader approaches, these tags are configured to emit a coded signal. The receivers of the cars 
that enter these zones will get this code, and with the aid of the internal microcontroller unit, 
the speed of the vehicles is automatically controlled. The tags are positioned at the start and 
finish of the sections where the speed should be slowed down. The project's prototype is a 
12V DC motor drive that receives power from a battery via a potentiometer that, when used 
normally, functions as an accelerating unit[6]. The prototype car is positioned in front of the 
RFID reader, which is attached. 

The prototype car is positioned in front of the RFID reader, which is attached to the 
microcontroller. The tag put on the speed limit indication at the entrance of the speed 
restriction zone is detected by the RFID reader installed in the vehicle when it enters the 
speed limit zone limit area. The 12-digit code that was conveyed by the tag is now in the 
reader's possession. The speed restriction that must be maintained in that area is indicated by 
this 12-digit number. Once this code has been obtained by the reader, it is subsequently sent 
to the control unit. The 12-digit code that is received by the microcontroller is compared to 
the 12-digit codes that are already stored in the microcontroller's database.  

Additionally, it is aware of the speed restriction that must be followed in the area designated 
by the tag.  With the use of the Pulse Width Modulation (PWM) method, the vehicle's speed 
is then adjusted accordingly. The primary drawback in this situation is the usage of RFID 
technology to change electrical parameters in a way in which it can only control cars with 
electrical motors; it cannot control vehicles with engines. 
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Access control, in this case, is the detection of IDs entering or leaving the RFID reader's 
reading range. It comprises a modulating and transmitting RFID Tag attached to a traffic 
signal or speed limit sign board the benchmark speed to the ECU (Electronic Control Unit), 
which is connected to the vehicle-mounted RFID reader. A vehicle speed sensor is used to 
determine the real speed of the vehicle. The reader demodulates the modulated tag code. The 
electronically controlled unit subsequently performs the appropriate speed control action, 
which is covered in the next section. The valve only delivers the appropriate pressure to be 
delivered to the wheels based on the output the ECU provides since the pressure has been 
high[1]. 

The valve only delivers the appropriate pressure to be delivered to the wheels based on the 
output the ECU provides. The ball will now close the manual brake system since the 
excessive pressure is coming from the motor side system via a valve that switches. The 
wheels are subjected to this pressure for the car to stop safely and within the required 
circumstances. The use of RFID in vehicles for smart control was put into effect. Due to cost 
and availability, we have only used passive RFID tags in this instance. This article describes 
the RFID-based smart vehicle control system. It has been described how transceivers and 
readers may be deployed to interact with the car and provide the ECU control over an 
autonomous vehicle.  

There are times when a car is travelling faster than the posted speed limit or when the driver 
disobeys traffic signals. By integrating RFID technology into automobiles, beginning with 
passive RFID tags, the speed of cars equipped with RFID readers can be limited towards the 
end of speed restriction zones without causing any immediate annoyance to the driver. The 
prototype vehicle model includes an RF reader, an LCD, a DC motor interfaced with the 
drive motor that measures the speed of the wheel using an IR sensor tachometer, and a wheel 
powered by a DC driver circuit powered by a 12V battery through a potentiometer to indicate 
speed. These gadgets are all interconnected[2]. 

All of these gadgets are interconnected with the system's main controller, the microcontroller. 
Variable resistance regulates the motor's speed during normal operation. The RFID scanner 
scans the tag that is attached to the vehicle when it enters the speed restriction zone on the 
speed restriction sign near the zone's entrance. The user-set data is encoded before being 
transferred to the receiver module. To compare the data with the speed of a DC motor, the 
receiver module decodes the signal before sending it to the microcontroller[3]. The 
microcontroller instructs the drive motors to take no action and maintain their speed if the 
speed of the DC motor is below the restriction zone. 

The microcontroller directs the potentiometer to restrict the speed of the driving motor 
following the zone if the speed exceeds the predetermined speed limit. This concept 
effectively regulates the speed of a vehicle that is propelled by a battery-operated motor. It 
can only if it is adjusted, as most cars are propelled by engines that are fueled by petroleum, 
be applied to real automobiles to operate in real-time[4]. 
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One emitter or tag, which is mounted to traffic lights or sign boards, makes up an RFID 
system. They have unique codes for various types of information. The system also includes 
an RFID reader that is mounted inside the car. The tag ID is picked up by the reader. RFID 
labels are divided into two categories: passive labels and active tags. Unlike active tags, 
which have a power source, passive tags have none. Several actuators on an internal 
combustion engine are controlled by an engine control unit (ECU), a sort of electronic control 
unit built into the vehicle, to guarantee optimum engine performance. Controlling various car 
components is simple and straightforward thanks to the ECU interpreting the signal after 
receiving input from several sensors[5]. 

Then instruct each actuator to do the necessary action. Every vehicle needs to have an 
automated control system unit. This consists of an RFID reader, an LCD screen, an ECU, a 
buzzer, and a microprocessor. A buzzer and display will sound if the speed drops below the 
designated limit switched off. The microcontroller relinquishes control of the vehicle when it 
leaves the tag's range and returns full control to the driver. The motorist is informed of the 
speed restriction zone using an RFID device. The vehicle's speed can be kept within a certain 
range without the driver's assistance if the driver is not paying attention. In high-risk areas, 
technology can stop traffic accidents. Additionally, it decreases traffic law 
breaches. Additionally, it decreases traffic law breaches. The main goal of creating this 
system was to warn drivers about speed restrictions and prevent accidents. The vehicle's 
speed is governed and controlled by it in work, school, and hospital zones. Accidents are 
avoidable and are brought on by the driver's careless or reckless driving thereby, saving a 
great number of lives. 

The verification of long-term attendance is quite challenging. It takes a long time and is quite 
challenging to use this approach to confirm attendance for more than a week. Maintaining 
attendance records takes up space. Additionally, there is a great likelihood of making 
mistakes while recording attendance. They, therefore, attempted to replace the accounting 
approach with RFID technology to reduce its obligations. Each participant is given an RFID 
tag using an RFID-based attendance system. The tag is swiped close to the RFID reader 
module to record attendance. The Electrically Erasable Programmable Read-Only Memory 
momentarily stores the attendance (EEPROM). Radiofrequency transmitters and receivers are 
compatible with it. Each recipient receives an RFID card with a special code[6]. Each 
recipient receives an RFID card with a special code. It scans the code and is saved when it is 
swiped on an RF ID card reader. The EEPROM stores the attendance for the time being. The 
circuit may always be connected to a computer, which moves the attendance from EEPROM 
to a computer text file. 
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ADAS systems are intended to warn drivers of possible issues or take over control of the 
vehicle to prevent crashes and accidents. The key benefit of this method is that it may be used 
in low visibility situations and bad lighting, despite bad weather or other cars obstructing the 
line of sight, RF signals are still securely relayed. Our study tries to simulate an RFID-based 
speed control system on a simple line follower robot. Depending on where the accelerator 
pedal is positioned, the vehicle's speed can change. The Electronic Control Unit (ECU) of the 
car, which is the primary microcontroller unit in the vehicle, receives information about the 
difference between the previous and present pedal positions to monitor engine performance 
next, the ECU establishes the location[1]. 

The two pedal locations and the inputs from other sensors are then used by the ECU to decide 
where the throttle should be. The change in vehicle speed results from the variation of the 
throttle position. This style of speed modification mechanism is used in regular cars 
without RF-based apparatus when the vehicle is outside of the speed control zone, it is 
operating in regular mode. In this mode, the microcontroller unit is not active. The position 
sensor attached to the pedal sends the value of the pedal position to the car. Active Mode: 
The microcontroller unit continually monitors the vehicle's speed in the active mode of 
operation. To keep the vehicle's speed below the speed restrictions[2]. 

A fuzzy inference system has been created to control the vehicle's speed following the posted 
speed regulations. The microcontroller will send out a signal if the vehicle's speed exceeds 
the maximum speed restriction digital signal to the ECU so that the vehicle's speed will be 
reduced. An Arduino mega microcontroller, which runs at a speed of MHz, has been taken 
into consideration. 

Because the traffic police are unable to effectively control these drivers and it is impractical 
for them to continuously monitor these areas, as well as the fact that drivers frequently travel 
at high speeds even in speed-restricted areas without regard for the safety of the public, they 
have discovered a method of regulating vehicle speed in limited areas within a set limit 
without interfering with drivers. For this, an RFID is employed. With these Zones, the RFID 
tag, the vehicle, and the RFID reader are all linked. When the reader approaches, these tags 
are configured to emit a coded signal. The speed of the cars is restricted whenever the 
vehicles reach certain zones since their receivers get this code. 

The speed of the cars is automatically controlled with the aid of the microcontroller unit 
installed inside the vehicle whenever they approach certain zones since their receivers receive 
this code. The tags are positioned at the start and the end of the areas where the pace should 
be slowed down. The 12V DC motor drive used in the project's prototype receives electricity 
from the battery via a potentiometer, which serves as an accelerating mechanism while it is in 
use. The prototype vehicle's front is equipped with an RFID reader that is connected to a 
microcontroller. The tag put on the speed limit indication at the beginning is detected by the 
RFID reader installed in the car as soon as a car comes to the speed restriction zone[3]. 
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The tag that is attached to the speed limit indication at the start of the speed restriction zone is 
detected by the RFID reader installed in the vehicle as soon as it enters the speed limit zone. 
Now that the 12-digit code has been relayed by the reader, tag. The speed restriction that 
must be maintained in that area is indicated by this 12-digit number. The control unit receives 
this code once it has been obtained by the reader. When the microcontroller receives this 12-
digit code, it compares it to the 12-digit codes that it already has stored in its database[4]. The 
microcontroller understands that the code is legitimate if it matches any of the codes in the 
database.  

Additionally, it is aware of the speed restriction that must be followed in the area designated 
by the tag. With the use of the Pulse Width Modulation (PWM) method, the vehicle's speed is 
then adjusted accordingly. The primary drawback in this situation is the usage of RFID 
technology to change electrical parameters such that it can only control cars that are powered 
by electric motors and not cars that are powered by engines.In recent years, traffic offences 
have become a serious issue in most nations. Although there are laws and regulations in place 
to promote road safety, the issue of traffic offences has not yet been resolved. Consequently, 
a computer that automatically manages the vehicle up till a point. The majority of traffic 
fatalities are shown to be the result of human mistakes, and the majority of them are brought 
on by speeding. Therefore, limiting the speed of the car contributes to a decrease in traffic 
infractions and fatalities on the road. An accidental vehicle's speed can be controlled using 
sensors and microcontrollers. The project's goal is to automatically regulate vehicle speed in 
regions with speed limits[5]. 

The project's goal is to automatically regulate vehicle speeds in places where they are not 
allowed, such as school zones, hospital zones, traffic signals, motorways, etc. The project 
uses radio frequency technology. RFID technology is used to limit how fast cars with engines 
go. The RFID tag and receiver both transmit and receive signals during operation. The sign 
boards are affixed with RFID tags, which are programmed to define a specific speed 
restriction of the speed-limited region. The RFID receivers are installed inside the car, and 
when they pick up a signal, they transmit it to a microcontroller. Combining mechanical and 
electrical components, the system functions as the microcontroller receives the data that the 
sensor has detected[6].  

The data is compared by the microcontroller to the vehicle's current speed.  The 
microcontroller doesn't provide any output if the speed is less than the present value. The 
microcontroller provides an output signal if the vehicle's speed exceeds the preset 
value modifying the motor systems to reduce the vehicle's speed. The truck progressively 
slows down in pace. As a result, the vehicle's speed is managed automatically without the 
need for user input. The use of this concept is crucial when society is thinking about safety. 
The most crucial aspect of automobiles and technology is safety. Road fatalities as a result of 
excessive speed are fairly common. By putting this project's idea into practice[7]. 
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A fast-developing identifying and logging technique is radio frequency identifying, or RFID. 
Regardless of whether you have encountered RFID systems at work, you have undoubtedly 
done so in everyday life, maybe even without knowing it. At their most basic, RFID systems 
employ small chips, referred to as "tags," to store and send identifying data to an RFID 
reader, which may communicate with computers. Think of a traditional point-of-sale barcode 
scanner scanning food barcodes to get an idea of RFID. An RFID system is similar in that it 
can identify packages in their most basic form. RFID tags, however, don't require a direct line 
of sight, unlike barcodes, and we can now read an unloaded skid[1]. 

Radio-frequency signals are sent by the scanning antenna across a comparatively small area. 
It offers a channel for speaking with the RFID tag. It gives the RFID tag a means of 
communication. As a fundamental component of the technology, RFID tags don't require 
batteries and may thus be used indefinitely and reusable for a very long time (maybe 
decades).  Additionally, there are two different types of RFID tags. Since active tags have 
their power supply, readers can be placed much farther away and still pick up the signal. 
Although some of these gadgets are designed to last up to 10 years, their lifespans are still 
very short. However, passive RFID tags don't need batteries. 

However, passive RFID tags may be much smaller, have an almost infinite lifespan, and do 
not require batteries. The RFID tag and receiver send and receive signals for the system to 
function. Combining mechanical and electrical components, the system functions. The sign 
boards are affixed with RFID tags, which are programmed to define a specific speed 
restriction of the speed-limited region. The RFID receivers are installed inside the car, and 
when they pick up a signal, they transmit it to a microcontroller. The microcontroller receives 
the data that the sensor has detected. The data is compared by the microcontroller to the 
vehicle's current speed. The microcontroller doesn't operate if the speed is below the preset 
value[2]. 

The microcontroller doesn't provide any output if the speed is less than the present value. The 
microcontroller provides an output signal to the mechanical systems to reduce the speed of 
the vehicle if it exceeds the predetermined value velocity of the car. The truck progressively 
slows down in pace. As a result, there is no need for human control to regulate the vehicle's 
speed[3]. 

The fan, which is either powered by the water pump or an electric motor, is placed in front of 
the radiator. When the car is not moving, the fan maintains airflow through the radiator. The 
radiator's downward coolant flow causes what is referred described as the thermosiphon 
effect. Simply said, this indicates that coolant expands as it warms up in the engine's jackets. 
It loses density as it expands, making it lighter. It then flows into the tank of the radiator from 
the top exit of the engine as a result. The coolant again gets heavier and denser as it cools in 
the radiator. The coolant, therefore, sinks to the tank's bottom as a result. 

As a result, the coolant collects in the radiator's bottom tank. Thus, the radiator's cooling and 
the engine's heating produce a natural It helps the water pump circulate. Contrary to popular 
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belief, the cooling system must remove a lot more heat from the engine. Some engines' 
cooling systems may need to circulate 4,000 to 10,000 gallons of coolant per hour to handle 
this heat load. The working portions of the engine are kept at the most productive temperature 
within the constraints set by the coolant thanks to the design of the water passageways, the 
size of a pump and radiators, and other elements[4]. 

These channels allow the oil to go to the connecting rod bearings. From there, it travels to the 
piston-pin bearings on certain engines through holes bored in the connecting rods. Splashing 
oil released by the connecting-rod bearings lubricates the cylinder walls. Some engines 
employ tiny troughs beneath each connecting rod that are kept filled by tiny nozzles that 
pressurize the oil pump to transfer oil into the troughs. These oil nozzles produce a spray of 
oil that gets heavier as the speed rises. These oil streams are strong enough to directly impact 
the dippers at very high speeds. Providing appropriate lubrication of the pistons and 
connecting-rod bearings at greater speeds results in a significantly bigger splash. If an 
overhead valve is equipped with a combination system [5]. 

For use in the automobile industry, this method is too unpredictable. One explanation is that 
the quantity of lubrication the engine receives will vary significantly depending on the 
amount of oil in the crankcase. A high level causes excessive lubrication and oil use, whereas 
a slightly lower level causes engine failure and insufficient lubrication. Oil is forced via oil 
passageways and splashed onto certain components while being forced onto other 
components by the pressure of the oil pump. The oil galleries receive the oil from the pump. 
The main bearings and camshaft bearings receive the oil flowing from the oil galleries. Oil is 
fed into drilled channels in the crankshaft through oil-feed holes or grooves in the main 
bearings.  

Engines for automobiles no longer employ the splash system. It is frequently used in tiny, 
four-cycle engines for things like lawnmowers and outboard marine motors. Oil splashes up 
from the oil pan or oil trays in the lowest section of the splash lubrication system crankcase. 
The oil, which is thrown up as droplets or a fine mist, lubricates the piston rings, cylinder 
walls, valve mechanisms, and piston pins as needed. The oil splash in the engine is caused by 
dippers on the connecting-rod bearing covers entering the oil pan with each crankshaft 
rotation. To guarantee lubrication, each connecting rod has a hole drilled from the dipper to 
the bearing. For use in the automobile industry, this method is too unpredictable[6].  

In the force-feed lubrication system, lubricant is pressurized considerably more thoroughly. 
The oil pump forces oil from the crankcase into the camshaft and main bearings. In contrast 
to the combination system, the pump additionally supplies oil under pressure to the 
connecting-rod bearings. To provide oil to the connecting-rod bearings, oil tubes are bored 
through the crankshaft. Oil is sent through the passageways from the rod-bearing journals to 
the main-bearing journals. These openings are holes that line up once every crankshaft 
revolution in certain engines. In addition to engines, oil can continuously feed into the 
crankshaft hole through annular grooves in the primary bearingsand the connecting rod 
bearings' pressurized lubricating oil. 
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Four basic components are used in RFID: 

1. Frame 
2. IC engine 
3. DC motor 
4. Battery 

1. Frame 

All of the components are held by the frame, therefore it's built with the right proportions. 
Depending on the weight it must support, a frame's construction material is chosen. Mild 
steel is the substance utilized.While first appearing to be a straightforward metal shape, 
frames experience significant stress and are constructed appropriately. Beam height, or the 
height of a frame's vertical side, is the first problem mentioned. The frame's ability to 
withstand vertical flex when force is applied to the frame at the top improves with height. 
Due to this, rather than simply being thicker, semi-truck frame rails are higher than those of 
other vehicles.  New forms were integrated into frames as customers placed more value on 
appearance, riding quality, and handling. Arches and kick-ups are the two that are most 
noticeable. Arched frames lie lower, nearly level with their axles, and curve upward over the 
axles rather than going straight over both of them[1]. 

Arches and kick-ups are the two that are most noticeable. Arched frames sit lower, nearly 
level with their axles, then curve up over the axles before bending back down on the other 
side for bumper installation. This prevents them from running straight over both axles. On 
front ends, kick-ups are more frequent and accomplish the same job without bending down 
on the opposite side.  Tapered rails that thin either horizontally or vertically in front of the 
vehicle's cabin are another feature. Since the front of the car does not carry as much weight as 
the back, this is primarily done on trucks to save weight and somewhat enhance engine space. 
The employment of many shapes in a single-frame rail is a recent design concept[2].  

2. IC Engine 

A space is designated in the frame for each component it supports. The frame is mounted 
with the engine that meets the requirements. We chose a TVS XL engine as our power plant. 
The engine has a single cylinder and two strokes. Starting the engine with a kick of the 
throttle cord the locknut-lead screw arrangement, which supports the engine and controls its 
speed, is installed to the engine. 

A two-stroke (or two-stroke cycle) engine is a type of internal combustion engine that 
performs two piston strokes (up and down motions) throughout a power cycle, which is 
finished in one crankshaft rotation. A four-stroke engine needs four different numbers of 
piston strokes needed to finish a power cycle in two crankshaft rotations. In a two-stroke 
engine, the intake and exhaust (or scavenging) activities occur simultaneously after the 
combustion stroke and the start of the compression stroke. Due to the power being accessible 
in a constrained range of rotational speeds known as the power band, two-stroke engines 



 
32 Autonomous Vehicle Design and Modelling 

frequently have a high power-to-weight ratio. Compared to four-stroke engines, two-stroke 
engines have fewer moving components[3]. 

When mechanical simplicity, minimal weight, and a high power-to-weight ratio are design 
considerations, two-stroke gasoline engines are preferred. They may run in any direction 
since the oil reservoir is not gravity-dependent by mixing oil and gasoline.  Two-stroke 
engines have formerly been used by some well-known automakers, and Japanese automakers 
Suzuki and Subaru followed suit. In the West, two-stroke automobile production came to a 
halt in the 1980s as a result of stricter air pollution regulations. The Trabant and Wartburg in 
East Germany remained in use until about 1991 in the Eastern Bloc nations. 

3. DC Motor 

The battery powers the DC motor, which is positioned on the frame. The dc motor is 
connected to the locknut-lead screw assembly, and the microcontroller controls the motor's 
direction to regulate the engine's speed. A 12V dc motor is what is being used. Any type of 
rotating electrical motor known as a DC motor transforms electrical energy from direct 
current (DC) sources into mechanical energy. The majority of kinds rely on the magnetic 
field's forces. Almost all DC motor types feature an internal mechanism, either 
electromechanical or electronic, to change the direction of the motor's current periodically. 

Because they could be supplied by existing direct-current lighting power distribution 
networks, DC motors were the first type of motor that was widely employed. The speed of a 
DC motor may be controlled across a broad range, either by varying the supply voltage or the 
amount of current flowing via its field windings. Appliances, toys, and tools all employ small 
DC motors. The universal motor, a lightweight brushed motor used for portable power tools 
and appliances, is capable of running on direct current[4]. 

Larger DC motors are being employed for steel rolling mill drives, elevator and hoist 
propulsion, and electric vehicle propulsion. AC motors may now be used in many 
applications in place of DC motors thanks to the development of power electronics.When the 
DC motor's field coil is powered, a magnetic field forms in the air gap. The direction of the 
magnetic field that is produced is in the radii of the armature. The field coil's North Pole side 
is where the magnetic field enters the armature, and its South Pole is where it "exits" the 
armature. 

4. Battery 

The battery serves as the primary power source for the motor and all of the electrical 
circuitry. The battery used in this instance is a lead-lead dioxide system and is designated as 
CP1275 12V 7.5Ah (20hr). The electrolyte is sulfuric acid in its diluted formtable can be 
installed in any direction. Lead, calcium, and tin alloy grid with computer design for high 
power density[5]. 

Batteries are made up of one or more cells, each of which produces a flow of electrons in a 
circuit as a result of chemical processes. An anode and some type of electrolyte a material 
that chemically interacts with the anode and cathode make up all batteries. A chemical 
reaction occurs when a battery's anode and cathode are linked to a circuit.A chemical reaction 
occurs between the anode and the electrolyte when a battery's cathode and anode are linked to 
a circuit.  

As a result of this reaction, electrons go back into the cathode and undergo a second chemical 
reaction. When the substance in the cathode or anode is used up or can no longer be 
employed in the reaction, the battery can no longer generate power[6].  
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Volatile liquid fuels are typically used in spark-ignition engines. The preparation of the fuel-
air combination takes place outside the engine cylinder, and the input manifold is typically 
not where the homogenous mixture is fully formed. Fuel puddles that are still in motion 
continue to even during suction and compression procedures, evaporate, and mingle with air. 
For spark-ignition engines, the preparation of the mixture is crucial. The goal of carburetion 
is to supply a combustible combination of gasoline and air in the necessary quantity and 
quality for the engine to run effectively under all circumstances[1]. 

The suction produced by the piston's descent draws both fuel and air into the engine cylinders 
and through the carburetor. This suction results from a rise in the cylinder's volume and a 
corresponding fall in the gas pressure inside this chamber. The air flows into the chamber as a 
result of the pressure differential between the atmosphere and the cylinder. Air entering the 
combustion chamber of the carburetor takes up gas released from a tube. The air passage is 
exposed to a tiny opening on a thin tube known as the carburetor jet. The pressure head or 
differential between the float chamber and the throat determines how quickly fuel is released 
into the atmosphere. 

The venture or throat of the carburetor is where the fuel jet's terminus is situated. The venture 
tube's geometry. The air must pass through a much smaller flow region since the channel is 
narrower in the middle. Since the same volume of air must flow the tube's narrowest point 
will have the highest velocity throughout. The suction will grow correspondingly as the 
region shrinks because the air will move more quickly.  As was already indicated, the fuel 
discharge jet's hole is often lopped where the suction is greatest. This often lies directly 
below the orifice tube's narrowest point.  

The pressure head or difference in pressure between the float chamber and the venture’s 
throat, as well as the size of the tube's exit, determine how quickly fuel is released into the 
atmosphere. The fuel extracted from the nozzle must be completely atomized for the strong 
suction action and a tiny nozzle exit is required. The pipe in the carburetor that carries air to 
the engine is engineered to have a restriction to provide powerful suction. Due to the increase 
in flow velocity at this limitation known as the throat, a suction action is produced. To reduce 
throttling losses, the restriction is constructed in the shape of a valve[2]. 

The manifold or throat of the carburetor is where the fuel jet's terminus is situated. The 
venture tube's geometry. The air must pass through a much smaller flow region since the 
channel is narrower in the middle. Since the same volume of air must flow the tube's 
narrowest point will have the highest velocity throughout. The suction will grow 
correspondingly as the region shrinks because the air will move more quickly.  As was 
already indicated, the fuel discharge jet's hole is often lopped where the suction is greatest. 
This often lies directly below the orifice tube's narrowest point[3].  

In this area, the air coming through the venture nozzle and the gasoline spray from the nozzle 
combine to create a combustible mixture that travels into the intake manifold and the 
engine of the containers. A little portion of the fuel will be burned while the majority of it is 
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atomized. An increase in air velocity at the venture’s throat speeds up fuel evaporation. The 
higher air velocity at the venture throat alone cannot fully address the challenge of creating a 
mixture of sufficiently high fuel vapor-air ratio for effective engine starting and for uniform 
fuel-air ratio in different cylinders in the case of a multi-cylinder engine. 

Carburetors are complicated. Let's first comprehend how basic or simple carburetor functions 
to deliver an air-fuel combination for cruising or typical range at a single speed. Later, other 
systems to meet the many unique requirements, such as beginning, Acceleration, changing 
load and speed operation, and idling will all be covered. A straightforward 
carburetor'sfeatures the basic components of a carburetor are a float chamber, throttle valve, 
choke, fuel discharge nozzle, and metering orifice. The amount of gasoline in the float 
chamber is kept constant by the float and a needle valve mechanism. The float descends and 
opens if there is less fuel than is intended in the float chamber[4]. 

The float descends, opening the fuel supply valve and allowing fuel to enter if the level of 
fuel in the float chamber is below the desired level. The float closes the gasoline valve after 
the intended level has attained extra fuel flow from the supply system by closing the supply 
valve. Either the atmosphere or the "upstream side of the venture" is where the float chamber 
is vented. Air is pulled via the venture during the suction stroke. As previously stated, a 
manifold is a tube with a decreasing cross-section and a small area at the throat. It is also 
referred to as a choke tube and is constructed to provide the least amount of resistance to air 
movement.  

The air velocity rises as it moves through the valve, peaking at the orifice throat. As a result, 
the pressure drops until it is at its lowest. The fuel is supplied into a discharge jet, the tip of 
which is situated in the float chamber, from the float chamber the venture’s throat. Fuel is 
released into the air stream as a result of the carburetor depression, or pressure difference 
between the float chamber and the venture’s throat. 

By using a thermostat, it is possible to automate this choke's function, closing it while the 
engine is cold and turning it off when it heats up after starting. Using the throttle valve, an 
engine's speed and output may be adjusted. It is situated on the venture's downstream 
side.The amount of mixture delivered to the cylinders decreases as the throttle is closed 
farther, increasing the barrier to the mixture's flow in the route. Because there is less mixture 
present, the pistons receive a weaker impulse, which in turn lowers engine output[5]. When 
the throttle is depressed. The engine's output rises when the throttle is increased. The engine 
speed often increases as the throttle is opened. However, given that the load on the engine 
also plays a role, this is not always the case. Opening the throttle, for instance, when the 
motor vehicle. Depending on how steep the hill is and how much the throttle is opened, 
starting to climb it may or may not increase vehicle speed. To put it briefly, the throttle is just 
a way to adjust the amount of charge entering the cylinder to control the engine's output[6]. 
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