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ABSTRACT: The article's focus is on the steps involved in making regular cars capable of driving themselves, or 
autonomous vehicles. It will include the goals, requirements, and expected results of this undertaking, in addition to the 
difficulties associated with this conversion. Furthermore, it will discuss the regulations and provide an important 
breakdown of the distinctions between conventional and driverless cars. The lives of individuals will be drastically 
altered by an autonomous car. We will look at the many societal impacts, ethical and legal concerns, and, most 
importantly, environmental constraints, in great detail. We will also look at similar technologies from the past and the 
methods researchers have taken to improve this technology.  
 
The topic of autonomous automation has garnered significant attention from scholars, and much progress has been 
made in this domain, which is comprehensively documented in this study. This article provides a comprehensive 
analysis of the historical, current, and future developments in autonomous vehicle technology. There has been 
tremendous advancement in autonomous vehicle technology since the first radio-controlled cars were created in the 
1920s. In the following years, we see the emergence of electric vehicles that operate with a significant degree of 
independence, using embedded circuits inside the road infrastructure for power. In the 1960s, autonomous automobiles 
equipped with electronic guidance systems emerged. The 1980s saw a significant breakthrough in technology with the 
introduction of vision-guided autonomous cars. Since then, we have continued to use variations of vision and radio-
guided technologies. Lane keeping, automatic braking, and adaptive cruise control are just a few examples of the semi-
autonomous technology used in modern vehicles. These systems all depend on the same algorithms. Extensive 
network-guided systems coupled with vision-guided qualities are the key to autonomous automobiles' future. It is 
anticipated that the majority of firms will introduce completely autonomous cars by the beginning of the next decade. 
The future of driverless cars heralds a promising age of secure and convenient mobility. 
 
KEYWORDS: autonomous Car; environmental constraints; chronology; electronic guide systems; semi-autonomous 
features 
 

I. INTRODUCTION 
 

As society advances, scientists and researchers are striving to improve the quality of human existence by enhancing 
comfort levels. There is now a great deal of global excitement about the introduction of self-driving automobiles. The 
distinguishing feature of this automobile is its capacity to observe its surroundings and make autonomous judgments 
without the need for a driver's aid. Put simply, these automobiles are outfitted with specialized sensors, processors, and 
an additional database that controls the car's functioning without the need for a driver. It autonomously navigates to the 
specified destination location as asked by users. Undoubtedly, the significant transformation in the realm of robotics is 
making a substantial contribution towards creating a safer environment on our planet. Several branches of engineering, 
such as electrical, mechanical, computer, and control engineering, came together to build this car. In 1980, Mercedes-
Benz unveiled the vision-guided automobile, which paved the way for autonomous vehicle development. A lot of 
people started paying attention to improving GPS systems, radar, and similar technologies after this invention. The 
development of adaptive steer control, power steering, and other crucial components for humanitarian help have also 
resulted from this. Research is underway to bring about the introduction of autonomous cars, which might greatly 
benefit customers in terms of safety, efficiency, and reliability. According to research by Deshpande et al., road 
accidents are one of the leading causes of death. According to the data, almost 3,000 people die in traffic-related 
incidents every day, with half of those casualties happening in non-vehicular settings. Moreover, this figure has the 
potential to rise to 2.4 million each year, making road accidents the fifth worst killer on a global scale, should proper 
safety measures are not put in place. The use of autonomous automobiles, which are far more dependable and 
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responsive than humans, might substantially decrease this number. Autonomous cars may effectively reduce traffic 
congestion by maintaining close proximity between vehicles and efficiently managing speed and timing. Adhering 
strictly to the navigation track without being influenced by any other distractions makes it more user-friendly compared 
to traditional automobiles that are driven by individuals. 
 
1.1 Historical Aspects:  
 
To comprehend the potential many outcomes of self-driving vehicles, it is helpful to have a grasp of the several 
alternative narratives that may be constructed around technology. A large number of the early adopters of self-driving 
technologies have backgrounds in robotics and AI. In 2007, the third version of the DARPA Grand Challenge 
competition took place, and it was the turning point in the story. Burns and Shulgan (2018) state that a watershed 
moment came when a few of robotics groups created vehicles that could drive themselves through an abandoned town. 
A turning point that ushered in major shifts occurred during this event. A prevalent "narrative of autonomy" (Tennant 
& Stilgoe, forthcoming) frames this historical account, but it omits some of the narrative. The present focus on 
autonomous cars is only the most recent phase in a long history of self-driving technology, according to Wetmore 
(2020) and Vinsel (2019). During the latter part of the twentieth century, the primary focus was on developing the 
necessary infrastructures to support self-driving capabilities. In the US, there has been a significant decrease in 
attention towards or disregard for problems about infrastructure in relation to self-driving automobiles. It is assumed 
that there is little likelihood of investing in infrastructure upgrades, and even if funds were available, the process would 
be excessively sluggish (Tennant & Stilgoe, forthcoming). The recent emphasis has shifted towards the development of 
intelligent automobiles rather than intelligent road infrastructure. If this entails giving software more importance than 
hardware and emphasizing the use of data for artificial intelligence, It may have far-reaching effects on the market 
structure, the future of transportation, and the political economy of autonomous systems. According to Pasquale (2016), 
there may be a growing degree of integration between platform capitalism and transportation politics. In order to 
educate proactive governance, our study offers a first attempt to map the topography of self-driving research and 
development. Drawing on previous research by Cho et al. (2021) and Gandia et al. (2019), our work expands upon their 
findings. (Gandia et al). mapped scholarly publications related to self-driving vehicles, while Cho et al. mapped patent 
activity in this field. These studies provide a foundation for understanding the factors that influence self-driving cars 
research and innovation, including their origins, motivations, and outcomes.  The origin of the true autonomous vehicle 
may be traced back to 1926, when the Houdini radio control presented the concept of a remotely controlled automobile 
in New York City. The automobile was equipped with an antenna that sent signals and was controlled by a trailing car. 
Additionally, the car's functioning was facilitated by a motor attached to the antenna. In 1958, scientists from Nebraska 
made advancements to this notion by installing circuits underneath roadways. Autonomous vehicles relied on these 
circuits to identify other vehicles and guide their steering, acceleration, and braking. The UK's Transport and Road 
Research Laboratory tested a self-driving car that used underground magnetic lines in 1960. A steady 130 km/h was the 
pace at which the driverless car was tested, disregarding weather conditions. The outcome was a much superior 
performance compared to human control. In the 1980s, Germany successfully developed the Mercedes-Benz Robotic 
automobile, which used vision-guided technology and was capable of reaching speeds of up to 63km/h in the absence 
of traffic. The United States utilized state-of-the-art technology in the development of their autonomous land vehicle 
(ALV), This robotic car was capable of reaching speeds of up to 36km/h. Similarly, Mercedes Benz's autonomous car, 
developed by Discmans, successfully completed a 1,590 km journey from Germany to Denmark. This achievement was 
made possible through the implementation of specialized computer vision, microcontrollers, and circuit design, 
enabling the vehicle to respond quickly and effectively in real-time. During the ride, it reached a speed of 175km/h and 
executed many maneuvers in heavy traffic to overtake the other vehicle.  The University of Parma initiated an ARGO 
experiment in 1996, whereby a vehicle was tracked based on the painted lines on the roadways.  The vehicle underwent 
testing throughout Italy, traveling more than 1,900 kilometers at a pace of 90 kilometers per hour. It operated entirely 
independently over about 96% of the journey. The technology could see its surroundings thanks to stereoscopic vision 
and its two video cameras.  A decade ago, in 2000, the Netherlands introduced an autonomous public transport system 
called PAKSHUFFLE. Over time, several endeavors have been undertaken, resulting in consistently improved 
iterations of the system. Presently, efforts are ongoing to further enhance the system's format for future usage. 
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1.2 Challenges involved with Autonomous Cars 
 
Here are some significant concerns related to autonomous vehicles 
 
1.2.1 Expense:  Several automobile manufacturers have to allocate a substantial sum of money for the development of 
these self-driving automobiles. Google, for instance, pays over $80,000 for one of their models, making it too 
expensive for the average corporation or individual. Based on future projections, it is anticipated that this price will 
decrease by 50%, which will still be rather expensive. According to a recent poll conducted by JD Power, it was 
determined that 37% of individuals plan to choose autonomous cars as their next mode of transportation. 
 
1.2.2 Infrastructure : While many major firms such as BMW, Audi, and Nissan have made a commitment to develop 
autonomous vehicles, the current infrastructure, including highways, is not sufficiently advanced to support their 
introduction. Based on a research, the development of a certain kind of infrastructure is projected to need an additional 
10-15 years. Companies are actively prioritizing investments of significant magnitude in exchange for tangible returns. 
 
1.3 Conventional Cars Being Replaced : 
 
If specialists want to make autonomous vehicles more efficient, they'll have to replace outdated conventional 
automobiles, which is one of the major obstacles they're facing. The safety of the autonomous vehicle and its 
interactions with other vehicles is jeopardized if older vehicles continue to use the same platform, which might cause 
unexpected outcomes. 
 
1.4 Security-related worries: 
  
The electronic system is consistently plagued by the significant concern of security and privacy. Autonomous vehicles 
rely on an Internet connection to handle management and exchange of information, which creates a vulnerability that 
may be exploited by hackers. The second primary issue pertains to the potential for terrorist activities using the 
autonomous automobile platform as a conducive environment for executing suicide missions. Since this automobile 
relies on a GPS system, anybody may easily get access to it and exploit it for malicious intentions. 
 
1.5 Ethical Concerns Regarding Autonomous Vehicles: 
 
    The installation of these autos might give rise to several ethical concerns. One significant concern is the high rate of 
unemployment among drivers. The implementation of autonomous cars will replace all manual driving procedures, 
including those for taxis and trucking. This technology poses a serious risk to the livelihoods of millions of people 
worldwide, as it eliminates the need for human drivers and their source of income. Since this technique relies on 
sensors, stereo cameras are one of the components used. These cameras continuously capture and store video footage in 
a database for future analysis and learning. However, It should be highlighted that the recorded movies are not 
sufficiently protected, therefore they might be exploited maliciously by the owner or anybody else. Furthermore, these 
videos may contain sensitive information such as the details of other vehicles and images of people in the vicinity, 
which raises ethical concerns. The efficacy of the autonomous vehicle has the potential to significantly alter people's 
opinion of purchasing such a highly efficient automobile. This will rapidly facilitate the transformation of traditional 
cars into autonomous vehicles. Consequently, this will result in significant financial detriment to the producers of 
traditional automobiles. According to a survey, the conventional automobile industry is projected to decrease by 37%. 
This trend is expected to continue as awareness among the public increases [17]. The rapid rise of driverless 
automobiles poses ethical challenges for traditional automotive firms. 
 
1.6 Ecological Consequences 
 
   The commercial application of driverless cars will have a significant influence on the environment. These 
automobiles are meant to be environmentally beneficial in several respects. These automobiles strategically planned 
their voyage, taking into account factors such as the quickest route to the destination and staying inside the designated 
lane. This will lead to reduced fuel use and hence lower carbon emissions into the environment. The same principle is 
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used to the accuracy feature seen in these autos.  This vehicle will keep a little distance from the vehicles in its lane 
when stopped at a traffic signal. Consequently, following this method improves the precision of locating it, which has a 
positive effect on the natural world. The testing of BRAIVE, a driverless vehicle created by VISLAB, in downtown 
Parma in July 2013 demonstrated the environmental impact of these vehicles. I was pretty impressed by the results. 
Small roads, rural areas, and traffic lights were just a few of the hurdles that the car easily traversed. It was also noted 
that the vehicle was more environmentally friendly than regular cars operated by humans because to its time and fuel 
economy. 
 

1.7 Impacts in the Short-term and Long-term : 
 
Autonomous cars have the potential to bring about significant societal changes, extending beyond human impact and 
including several other domains, hence making them a very desirable mode of transportation. This technology is now at 
its nascent stage and there are more advancements expected in the future. The projections support several potential 
effects, both immediate and long-lasting. The technology used in these automobiles is very costly, which will initially 
limit the number of potential buyers due to its high price. Individuals may experience initial fear while riding or 
encountering it on the roads and payment systems. However, this concern may be eradicated if the norms and 
regulations for autonomous vehicles are rigorously adhered to. A significant tension will arise between conventional 
and autonomous automobiles, and the notion of autonomous vehicles will progressively become more prevalent in 
society. Nonetheless, terrorist activities and security concerns will consistently provide the most significant issue, and 
their immediate consequences may be catastrophic. The potential long-term consequence of this technology may lead 
to the total transformation of traditional automobiles into autonomous vehicles. Over time, as people get more informed 
about these automobiles, they may choose to embrace them. If these cars meet the demands of both drivers and non-
drivers and prove satisfactory, they have the potential to revolutionize the world. One expert projection is that by 2050, 
half of the global population will have adopted this technology, with its prevalence continuing to grow. 
 
1.8 Debating Issues: 
 
In one way where this technology is bringing a positive change, on the other sides there are few issues associated with 
it, which makes the expert recognise them and take the decision to be fair for everyone. Autonomous vehicles can be 
the best source for non-drivers or disable people to enjoy the ride in their own car without any driver, which is cost 
effective as well. But on the other hand, it is taking away the source of livelihood for millions of other peoples that are 
relying on driving. Safety of the passengers and the pedestrians is also one of the big dilemmas of these autonomous 
cars. In exceptional cases, if autonomous car is caught in an accident by the other conventional car and this may lead to 
hardware disruption of the car and it can spoil or damage sensors as well which can dramatically affect its operation, 
now this situation creates a big risk for the passenger and the other pedestrians that are travelling along by the road. So, 
there are still many things that are required for these autonomous cars to make it more secure and friendly for the 
people. 
 
1.9 Legal Issues: 
 
There is a number of legal barriers to the implementation of autonomous cars, mostly it is concerned about the 
accidents that can happen. In 2016, a guy was killed in an accident caused by the fault in Tesla’s autopilot when it 
failed to recognise the truck turning the car. Later it has been reported that deceased guy’s family hired experts and 
lawyers for litigation of product defect [19]. So, it’s a big legal issue in case of any happening of an accident if the 
owner of the car is prosecuted or the manufacturer of the car. Another legal issue of the autonomous car is the 
responsibility of insurance, as it is not being driven by the driver or owner, so the third-party liability consideration is 
the big question. In the UK, 11 prominent insurance companies including Arriva and Direct line are working on a 
common platform to conclude a framework for autonomous car insurance policy. According to some of them, 
compulsory insurance must cover product liability while the other says it must be self-insured [19]. So, there is a 
number of legal constraints that are required to be considered and hopefully as this technology will get more common, 
it will decrease these kinds of issues. 
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1.10 Fully Self-Driving Automation 
 
This automatic car can perform all of its trip without any occupant, and it is more considerate for the people who are 
not able to drive or may be due to other factors unable to cope with driving. Although engineers are putting lot more 
effort to make it as accurate as possible, this technology doesn’t give that performance so that it can be trusted blinded 
to put it on the road. Google is quite a confident to commercially launch these cars by the time of 2018.  The survey has 
been done by the Cisco, the major objective of this survey was to figure out the people’s confidence of adopting these 
autonomous cars. They included around 1500 people from 10 different countries having a long-term driving 
experience, and they figure out the report which suggested that half of the consumers in the World will soon trust these 
autonomous cars. 
 
1.11 Philosophy of Autonomous Cars 
 
The prime reason for adopting this technology of driver less car goes to the several functionalities that are not 
achievable by the humans itself. This automatic car can determine its surrounding environment with efficiency. There 
are a number of devices on the market that helps to accomplish that which specifically includes laser rangefinder, 
LADAR, RADAR etc. So, this automatic car is relying on number of sensors for performing operation Another major 
functionality of driverless car is its capability of planning the ultimate motion which makes it far more accurate. It 
might be complex, but recent advances in this fields have resulted in some algorithms which have dramatically 
enhanced its ability. Managing the speed and steering of autonomous cars are a very important factor for the perfection 
of motion planning. These cars also use Global positioning system GPS to determine its location along with the inertial 
navigation system (INS), for keeping the position in the continuous record and the position as well, and for that purpose 
it utilises the gyroscopes and accelerometers. When everything is ready for planning, location and navigation, it uses 
the concept of visionbased lane analysis i.e. 2D, 3D, straight or twisted. But point to be noted, the implementation of 
these cars is only done on the well-organised roads, on the other hand there requires lot more improvement to make it 
friendlier to be used on the unstructured roads. Overtaking is one of the biggest cause of road accidents around the 
World [15]. One of the major concern of these cars to adopt the safer procedure to perform overtaking safely, so for 
that reason there are number of different sensors and stereo cameras where they detect the car ahead and the distance, 
linked it to the speed of the car itself and by performing other perception through sensors it carries out the position to 
pass the other car. 
 
1.12 Block Diagram: 

 
 

Fig 1.1 : Block diagram 
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II. LITERATURE SURVEY 
 

A concept that has persisted for the last decade or so is the incorporation of AI into the automotive industry. India, 
classified as a developed nation, actively engages in a significant volume of vehicle activities. Recent figures indicate a 
notable rise in automobile sales inside the country. In the fiscal year 2021, the nation recorded a total of 27.11 lakhs in 
passenger car sales, around 151 lakhs in two-wheeler sales, over 5.7 million in sales of commercial vehicles and 3.16 
million in sales of three-wheelers (Ibef.org, 2022).This implies that the demand for autos in the nation is consistently 
growing, which in turn increases the need for secure manufacturing. Therefore, the Indian automotive industry is also 
adopting automation techniques in its operations, using artificial intelligence-driven procedures. These procedures are 
carried out with the aim of enhancing manufacturing processes while minimizing errors in the process. Ensuring cost 
savings are accounted for is a crucial factor to consider for operations in the business. The proposed literature review is 
to catalog and evaluate the elements that contribute to the introduction of driverless vehicles, specifically in the context 
of practices and discussions within the Indian automotive business. 
 
2.1 Vehicles equipped with the most recent technological advancements on a worldwide scale: 
 
Innovation is a crucial element in any sector (Yun et al., 2020). In the automobile business, innovation is more 
encouraged compared to other sectors. The more innovation a corporation incorporates into its products, the more 
competitive advantage it will get in the market. This invention is crucial in the automobile industry. Currently, 
automotive industries worldwide are introducing new innovations in the market. This discussion will focus on the latest 
advancements in automobile technology. 
 
Automotive cars are a recently introduced technology. The Autonomous Vehicle (AV) exerted significant effect on the 
market. The AV has developed several cutting-edge technologies that need little human intervention. According to 
Blštáková et al. (2020), technology is a presumption of the human factor. AVs provide several features, including the 
ability to reduce risk. The advent of autonomous vehicles lowered the likelihood of road collisions. Accidents often 
occur as a result of people's negligence while driving. The autonomous vehicle (AV) is equipped with state-of-the-art 
technology, allowing it to foresee possible dangers before an accident and safeguard the vehicle's occupants efficiently. 
With its cutting-edge technologies, this autonomous truck can do last-mile deliveries with ease. Modern autonomous 
cars can reach speeds of up to 100 km per hour and can carry up to 350 kilograms of cargo. The vans have the capacity 
to transport essential items such as food and medications quickly. 
 
In contemporary times, the tamper-proof digital identification of automobiles serves to distinguish one car from 
another. This helps the automobile owner in promptly recognizing their vehicle. The likelihood of a robbery diminishes 
due to the enhanced security measures. It entices the purchaser. Currently, the output of greenhouse gases is steadily 
rising while the availability of fossil fuels is diminishing. During this period, it is crucial to maintain the availability of 
energy resources. Therefore, specialists propose minimizing the release of fossil fuel emissions. Consequently, the use 
of electric power as the primary source of energy for vehicles is the emerging trend in the automotive industry. 
 
Human machine interfaces are a recent technological advance in this field. Nardo et al. (2020) assert that breakthroughs 
in technology are heavily reliant on human-machine interaction. Here, anyone may get input directly from the vehicle. 
The driver has the ability to inquire about road directions, weather conditions, and any other relevant information, and 
the vehicle may autonomously provide instructions to the driver in order to prevent accidents and other incidents. 
Blockchain is an innovative technology that securely stores the data of every automobile in a network. This data may 
be used by the authorities to improve the well-being of the people. The blockchain data contains essential information 
on raw materials, spare parts, and other items, which is sent to the governing body. It is also possible for people to 
utilize their automobiles while driving and connected to the internet. Through the use of this internet technology, the 
driver's navigational abilities and capacity to help passengers would be much improved. Industrial automation's effect 
on India: 
 
Automation refers to the use of computer software and robotics to operate and control machines and autonomous 
systems. Lately, several sectors have been adopting technological automation to enhance production rates and reduce 
labor costs. There are significant disparities between human beings and robots. Automation significantly enhances 
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production rates by numerous orders of magnitude compared to human labor. According to Halachmietal(2019), 
technological advancement has led to a rise in the automation of machinery. Consequently, there was a significant 
reduction in the need for human labor. The manufacturers may greatly reduce labor costs and save on their investment. 
Machines are more accurate than humans, and automation has a positive effect on businesses by decreasing human 
error. 
 
Automation may be used in several areas such as automotive, health, chemical, agricultural, food and drinks, 
construction, banking, entertainment, and more. Many individuals embrace automation technology due of its superior 
productivity compared to human workers. The workers can't put in eight-hour days every single day. This urban legend 
has become a reality thanks to industrial automation, which is hard to believe. Whatever the case may be, the gadgets 
could be on all the time. When working, automated systems do not get tired like humans. It is possible for humans to 
get tired while working, which may reduce their efficiency. Parts used in automobiles are completely accurate and 
never tire. When faced with novel situations, people aren't very flexible. Because of the importance of their job, they 
must complete a lengthy training program before they can begin. To be able to do any new jobs, the machine need more 
characteristics. New duties may be completed without additional time. Certain items need safety precautions that 
cannot be adequately maintained by human labor, but may be effectively executed by machines. Contrary to the claim, 
it is false to assert that only machines have the capability to dominate all sectors of the Indian economy. Automation 
has many adverse implications, including the need of significant capital investment, which may be unaffordable for 
many investors in the business. This issue poses a significant challenge in a growing nation such as India. Another issue 
is that the majority of Indians rely heavily on the industry. The use of automation in industries will significantly reduce 
the need for manual labor in the industry. The displacement of workers due to automation in industries is a significant 
concern in contemporary times (Thakur et al., 2020). Consequently, a significant portion of the population will soon be 
without employment. Subsequently, the cessation of economic circulation throughout society would result in a total 
closure, which is an unfavorable choice for a nation. The automation factory's supply network is their only source of 
revenue. Raw materials are processed by the machineries. Inadequate provision of the raw materials might have a 
detrimental impact on the manufacture of the goods, which is unnecessary in this particular situation. A breakdown in 
the supply chain may result in a higher cost of manufacturing, leading to a rise in the price of items. 
 

III. METHODOLOGY 
 
3.1 Levels 
 
3.1.1 LEVEL 0: Manual operation only. Driver-operated vehicles. Every aspect of piloting, including braking, 
acceleration, deceleration, and emergency braking, is entirely the driver's responsibility. Included in this group are 
automobiles that include standard warning systems, such as indicators for oil pressure and coolant temperature. 
 
3.1.2 LEVEL 1: Advanced driver assistance systems Level 1 automobiles are equipped with special control features 
that aid the driver in driving the vehicle. The driver assumes full responsibility for all operations, with the vehicle 
offering help if the driver chooses to employ it. With systems like Adaptive Cruise Control (ACC) and Lane Keeping 
Assistance (LKA), the car may be guided into a certain lane, but the driver is still in charge of steering. All the 
autonomous systems operate autonomously but still need some driver involvement. Currently, the majority of 
automobiles, such as the Honda Civic, Jeep, and BMW, has this degree of automation. 
 
3.1.3 LEVEL 2: Partial automation refers to the process of automating some tasks or functions while leaving others to 
be performed manually. When the vehicle can only control its own speed, acceleration, and braking, we say that it is 
partially automated. The driver, however, must keep their eyes peeled and be ready to take over in the event that the 
autonomous systems malfunction. Level 2 autonomous vehicles are now available on the market. These vehicles are 
equipped with two or more integrated automated features. 
 
3.1.4 LEVEL 3: Conditional automation refers to a system or process that operates based on certain conditions or 
criteria. By implementing restrictions on self-driving capabilities, In situations when the driver is required to intervene, 
the car takes full control and alerts them to regain control. When the system needs it, the driver can take charge, but he 
may also look away from the road if he wants to [10]. Level 3 autonomous vehicles often use radar and ultrasonic range 
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finders to map their surroundings. Level 3 automation is available in the Audi A8, Tesla's autopilot system, and GM's 
super cruise technology. 
 
3.1.5 LEVEL 4: Superior mechanization At this tier, cars can react quickly to hazards, such an emergency braking 
scenario. It is not required that the driver pay attention or even be physically present in the vehicle. To counteract this, 
the driver might take the wheel in non-standard settings. The category includes Google automobile prototypes. 
 
3.1.6 LEVEL 5: Robotics in its entirety It is not required that humans be involved. The passenger cannot take over the 
controls of the car. In this group, you'll find the autonomous cab. 
 
Technology for sensors Using state-of-the-art technology, complex algorithms, and neural networks, autonomous 
vehicles are being developed. Here we take a look at the technologies that cars utilize to sense their environment. 
 
Sonar detectors A frequency greater than 20,000 hertz is what defines ultrasonic sound waves. When there are nearby 
obstacles, sensors can pick them out using sound waves. By having these waves hit things and then bounce back, the 
sensor can build a picture of its immediate environment. After that, the system receives the appropriate output from the 
sensor. 
 
Submarines and vessels use sonar, which operates on the same concept. Bats, in contrast, utilize a similar method 
known as echolocation for navigation. Ultrasonic sensors are beneficial for automatic parking, but they are only 
suitable for low speeds. 
 
Image sensors are used in image sensing to capture pictures of the surrounding environment by placing many cameras 
in the vehicle. The meaning of traffic signals and lights is easily understood. Conditions such as fog, rain, or poor light 
make image sensors difficult to operate. Radar detectors RADAR sensors work by sending out signals that, when 
bounced off of objects, are detected by high-frequency radio waves. Afterwards, a precisely adjusted antenna picks up 
on these signals, which in turn reveal the item's location and velocity. Aircraft and ships often make use of radars. At 
the moment, Tesla and other semi-autonomous vehicles employ radars. In both open spaces and heavily crowded areas, 
tracking the reflected signals may be quite a challenge. Radar detectors Engineers and scientists developed a new 
method called Light Detection and Ranging (LIDAR) to solve the problems with radar technology. In order to scan 
their environment, lidar sensors emit a harmless, low-intensity laser beam. A virtual, three-dimensional environment is 
built in real time using data acquired from sensors and cameras, which is then processed by the master software. But 
radar sensors are much more affordable than lidar sensors. The use of lidar sensors is employed by Google vehicle and 
Uber self-driving taxis. 
 
3.2 Effects and uses 
 
The predicted monetary, ecological, and behavioral impacts of driverless vehicles are covered in this section. Due to 
their capacity to stay attentive and focused without becoming tired, autonomous cars will cause a decrease in the 
number of incidents. They also include state-of-the-art safety features including airbags and anti-lock braking systems 
(ABS). By doing away with human error, autonomous vehicles will save countless lives and countless dollars in 
damages. Additionally, incidents of driving rage will be significantly reduced. Drivers will have more time available 
for activities like as relaxation, business, or amusement, instead of just focusing on driving. This might potentially 
contribute to the income of the telecom sector, for instance, if drivers used the internet while traveling. Consequently, 
this has the potential to enhance the economy. Platooning is the practice of tightly aligning several vehicles, which 
reduces aerodynamic drag on the intermediate cars, resulting in improved efficiency and reduced fuel consumption. 
Automated vehicles enable platooning by eliminating delays in sensing and responding to speed changes, which may be 
hazardous in humanly controlled automobiles. Additionally, it will alleviate road congestion by enabling automobiles 
to travel in close formations. The speed restriction may be raised as computer systems are not susceptible to 
distractions. Automated driving will decrease the duration of the route, resulting in less traffic and a smoother, more 
seamless travel experience. 
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Automated automobiles have the potential to enhance engine economy by consistently operating within optimal 
settings, unlike people who sometimes strain the engine or needlessly rev it. The computer system in autonomous 
vehicles would optimize fuel economy by avoiding aggressive driving and minimizing unnecessary gear-shifts, thereby 
reducing wear and tear on the clutch and gears. Autonomous cars will significantly affect employment in driver-related 
occupations, since they will eliminate the need for human drivers. The potential economic repercussions make it 
imperative to address this problem. Hence, the implementation of self-driving cars should be done gradually to avoid 
causing a significant increase in unemployment. The availability of parking space will be diminished due to the ability 
to park automobiles in close proximity to one another, so allowing the vacated areas to be repurposed for public parks 
and community centers. There would be a significant drop in crimes associated with the violation of traffic regulations. 
In addition, the task of controlling traffic movement would be very manageable. The emissions emitted by autonomous 
cars will either rise or decrease based on human behavior. The driverless approach would either result in an increase or 
a significant reduction in energy usage. Individuals may be inclined to embark on extended journeys or excursions to 
distant locations, because they wouldn't have to worry about driving and having a pleasant, stress-free commute. Not to 
mention that if people choose for autonomous electric vehicles, it would result in a decrease in pollution and energy 
use.   
   
ULTRASONIC SENSOR 
Ultrasonic sensor is a device that can measure the distance to an object by using sound waves. It measures distance by 
sending out a sound wave at a specific frequency and listening for that sound wave to bounce back. By recording the 
elapsed time between the sound wave being generated and the sound wave bouncing back, it is possible to calculate the 
distance between the sonar sensor and the object. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3.1: Ultrasonic sensor 
 
IR SENSOR 
An infrared sensor circuit is one of the basic and popular sensor module in an electronic device. This sensor is 
analogous to human’s visionary senses, which can be used to detect obstacles and it is one of the common applications 
in real time. IR Sensors work by using a specific light sensor to detect a select light wavelength in the Infra-Red (IR) 
spectrum. By using an LED which produces light at the same wavelength as what the sensor is looking for, you can 
look at the intensity of the received light. When an object is close to the sensor, the light from the LED bounces off 
the object and into the light sensor. 
 

http://www.elprocus.com/basic-components-used-electronics-electrical/


© 2024 IJIRCCE | Volume 12, Issue 8, August 2024|                                     DOI: 10.15680/IJIRCCE.2024.1208006 

 

IJIRCCE©2024                                                     |     An ISO 9001:2008 Certified Journal   |                                                   10267 

 
 

Fig 3.2: IR sensor 
 
CIRCUIT DIAGRAM 
                                                                 

 
 

Fig 3.3: Circuit diagram 
 
WORKING : If password is correct then our electronic vehicle will start ,at the same time it will be displayed in the 
LCD . When object is found in the front, vehicle will look for right if it is free over take takes place, if not free, vehicle 
reduces its speed and if it finds obstacle in front as well as on its right side then it will stop. In case of any accident it 
will send live location to stored number through GSM &GPS.  
  

IV. CONCLUSION  
 
 According to the current study, a definitive conclusion may be made based on the investigation. It is well recognized 
that "Necessity is the primary driving force behind innovation." Therefore, the automobile sector now need 
technological improvement as an essential component for its growth. The research revealed that the automobile 
manufacturers located in India had several obstacles in adapting to the newest technologies. Various scholars have 
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expressed their perspectives on the use of cutting-edge technology in the industry. Block chain technologies are 
becoming more significant, with a rating of 4.0.  
 
4.1 Future work 
 
The researcher may do more study on government efforts aimed at integrating artificial intelligence (AI) technology 
into the automobile industry. The evaluation of the consequences and results of introducing automation in hazardous 
occupations is being discussed. One may study the different regulations and modifications, as well as delve more into 
the increasingly popular notion of blockchain. 
 
4.2 Suggestion: 
 
Because its inclusion is expected to be vital in the next years by both small and large organizations, the usage of 
technology is often seen as the way of the future in the workplace. Establishing possible ROI and gaining a thorough 
grasp of the business environment are both made easier with the "D-Gem" platform, which allows for the optimum 
deployment of AI technology. Wireless sensor networks (WSNs) are becoming more common due to the exponential 
growth of technology; these networks may be used in the implementation (Li et al. 2020). Cloud computing, IoT, 
machine learning, deep learning, infotainment systems, and the like are some of the developments that are influencing 
the car industry. Businesses need to assemble a strong research team if they want to succeed in this area and put plans 
into action; this group will be able to pinpoint their company's weaknesses and fix them to the best of their abilities. 
Technology and businesses will also determine the future. We can learn a lot about how AI can help businesses stay 
competitive, boost efficiency, and raise revenue by comparing two companies: Hindustan Motors and Maruti Suzuki. 
 
 4.3 Important uses: 
 
 Regular commutes to and from work can be accomplished with driverless automobiles. 

 People can simply tell autonomous cars where they're going, making them ideal for use as self-driving taxis. 

 The delivery trucks transport products from one country to another, sometimes over lengthy and treacherous roads 
through severe weather and traffic. For deliveries in these kinds of environments, self-driving trucks are a need. 

 It is accessible to those who are less mobile, have physical limitations, or do not have a driver's license. 
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