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Abstract – An autonomous vehicle is also known as a self-
driving vehicle, a driverless vehicle, or a robotic vehicle. 
Whatever the name, the technology's goal remains the 
same. Autonomous car technology experiments began in 
1920 and were solely controlled by radio technology. Trails 
were first established in 1950. Since a few years, we've been 
improving automation technology on a daily basis and 
incorporating it into all facets of daily living. Humans are 
nowadays addicted to automation and robotics technology 
in areas such as agriculture, medicine, transportation, 
automobile and manufacturing industries, information 
technology, and so on. The car industry has been 
investigating autonomous car technology for the past 10 
years (Waymo Google, Uber, Tesla, Renault, Toyota, Audi, 
Volvo, Mercedes-Benz, General Motors, Nissan, Bosch, and 
Continental's autonomous car, among others). In 2020, 
Level-3 autonomous vehicles will be available. Every day, 
researchers working on autonomous car technology face 
new obstacles. Various semi-autonomous functions, 
including as lane keeping, automated braking, and adaptive 
cruise control, are based on these technologies. The future of 
autonomous vehicles will have extensive network guided 
systems combined with vision guided features. Most 
businesses are expected to launch completely autonomous 
vehicles before the end of the decade. Autonomous vehicles 
have the potential to usher in a new era of safe and 
enjoyable mobility. 
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1.INTRODUCTION  
 
Although a driverless future appears to be on the horizon, 
getting there has been a long and winding journey. Self-
driving automobiles have been around almost as long as 
the automobile. In 1925, Francis Udina showed the 
American Wonder, a remote-control car that scared 
passers-by with an empty driver's seat as it sped around 
Manhattan's streets. The journey starts in Europe in the 
1980s, with some early advancements. Pioneers had been 
working on self-driving technology for more than 40 
years, with early vehicles that were mostly partially 
autonomous and ran at moderate speeds. In 1986, Ernst 
Dickens and his team from the University of Munich 
became the first to construct a fully autonomous robotic 
van, which reached speeds of 60 miles per hour in 1987. It 
looks that human-level performance is on the horizon. 
Many new and established companies are competing to be 
the first to market with fully autonomous vehicles as early 

as 2020. The first large-scale deployments will be in fleets, 
where companies own the cars and offer ground-breaking 
new services like robo taxis and self-driving cars. In order 
to produce revolutionary driving solutions, the industry 
will continue to require exceptional engineers. 
Transportation accidents are one of the world's leading 
causes of death. By 2020, the implementation of newer 
and creative approaches and investments in road safety, 
from regional to international levels, might avert 5 million 
human deaths and 50 million serious injuries. The 
Commission for Global Road Safety feels it is critical to halt 
this preventable and tragic increase in road injuries, and 
to begin year-over-year reductions (Campbell, 2010). 
According to Deshpande et al., about 3000 individuals die 
every day as a result of traffic accidents, with more than 
half of the people not travelling by car. The Global Mobility 
Consequences of Vehicle Automation Although unforeseen 
with a high level of confidence, plans are already being 
made for traffic efficiency, competitiveness, the labor 
market, and territory occupation, among other things. 
 

 
Fig.-1 Expected specification of autonomous vehicles by 

the year 2020 

1.1 Objectives- 

• Demonstrate automated driving in a traffic setting 

with a lot of moving parts. Test integrated 
applications in all circumstances while accounting for 

the whole spectrum of automation levels. 

• Using modern sensors and collaboration and 

communication technologies, improve perception 

performance in difficult settings. 

• Outline procedures for implementing cooperative 

controls that include both drivers and automation. 

• Specify and validate evaluation methodologies. 

• Evaluate the effects of self-driving cars on European 

road transport. 

            A Review on-Autonomous Vehicle: An Emerging Technology 
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• Examine the legislative framework in light of any 

existing implementation roadblocks. 

2. History of Autonomous Vehicle- 

Norman Bel Geddes designed the first self-driving car, an 

electric vehicle steered by radio-controlled 

electromagnetic fields generated by magnetized metal 

spikes placed in the pavement, for GM's 1939 display. 

General Motors has made this vision a reality by 1958. The 

car's front end was outfitted with pick-up coils, which 

could detect current flowing through a wire embedded in 

the road. The current may be controlled to command the 

vehicle to turn left or right on the steering wheel. The 

Japanese built on this concept in 1977, utilizing a camera 

system that sent data to a computer to process road views. 

This vehicle, however, could only drive at speeds of less 

than 20 mph. A decade later, the Germans improved with 

the VaMoRs, a vehicle outfitted with cameras that could 

drive itself safely at 56 mph. The capacity of self-driving 

vehicles to recognize and react to their surroundings grew 

as technology advanced. 

 
Fig-2: Overview on Development of Autonomous Vehicles 
 

3. Physical Ecosystem and Key Physical 

Components of an Autonomous System-  

 Global Positioning System (GPS)  

 Light Detection and Ranging (LIDAR)  

 Cameras (Video)  

 Ultrasonic Sensors  

 Central Computer 

 Radar Sensors  

 Dedicated Short-Range Communications-Base 

Receiver 

 

 

 

 

Fig-3: Physical components in Autonomous vehicle. 
 

1.Cameras — They Provide real-time obstacle detection to 

aid lane departure and track roadway data (like road 

signs). 

2. Radar — Radio waves detect both short- and long-

distance depth. 

3. LIDAR — Measures distance by lighting a target with 

pulsed laser light and detecting the reflected pulses using 

sensors to produce a three-dimensional map of the region. 

4. GPS - Uses satellites to triangulate a vehicle's location. 

GPS technology is currently confined to a particular range. 

Advanced GPS is in the works. 

5. Ultrasonic Sensors — Calculates distance by using high-

frequency sound waves and bounce-back. Best in close 

proximity range. 

6.  Central Computer — the vehicle's "brain." Receives data 

from many components and aids in the general direction 

of the vehicle. 

7. DRSC-Based Receiver – A communications device that 

allows a vehicle to communicate with other vehicles (V2V) 
through the use of DSRC, a wireless communication 

standard that provides reliable data transmission in 
active safety applications. The NHTSA has advocated for 

the usage of DSRC 
 

4. Recent Developments and Planning 

requirement in Autonomous Vehicles- 

• In January 2017, Keolis and NAVYA collaborated with 

the city of Las Vegas to launch the first Autonomous Fully 

Electric Shuttle to be deployed on a public roadway in the 

United States. 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 08 Issue: 06 | June 2021                 www.irjet.net                                                                     p-ISSN: 2395-0072 

 

© 2021, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 1396 

•Toyota announced the “e-Palette” concept car in January 

2018, which is a fully electric autonomous vehicle that can 

be modified by a partner for applications such as food 

deliveries (Pizza Hut), ride-sharing, and so on (Uber) or 

Store fronts. 

 

Fig-4: Planning requirement for Autonomous vehicle 
 
• January 2018 — Udelv, a Bay Area tech firm, completed 

the first self-driving auto delivery of products when it 

delivered groceries in San Mateo. 

• February 2018 – Hyundai announced the successful 

completion of a completely autonomous travel from Seoul 

to Pyeongchang using a fleet of its fuel cell electric 

automobiles. This is the first time a Level 4 automobile has 

been used in conjunction with fuel cell electric vehicles. 

6. Need of Battery management system- 

A battery management system (BMS) is a necessary 

component of every vehicle. It safeguards the battery 

against damage, calculates battery life, and keeps the 

battery operational. A battery management system (BMS) 

is a system for managing batteries. carries out these 

responsibilities by integrating one or more activities, such 

as cell protection, charge control, and determining the 

state of charge (SOC). The state of health (SOH), and the 

rest, Autonomous Vehicle Battery Useful Life Regulations 

(RUL), cell balancing, and monitoring. The purposes of a 

BMS in a hybrid electric vehicle are various.  

 

Fig-5: Block diagram of battery management system 

 
Monitoring the status of the individual cells that compose 

the battery, as well as maintaining all of the battery's 

components, are among them. the cells within their 

operational boundaries, thereby protecting the cells and 

compensating for any out-of-tolerance circumstances. 

Mismatches in cell parameters occur throughout the 

battery chain, providing information on the State of 

Charge (SOC). providing the optimal charging algorithm 

for the state of health (SOH) and remaining useful life of 

the battery (RUL). 

 

Fig-6: Position of BMS in Autonomous Vehicle 

 
 Charging the batteries, responding to changes in the 

vehicle's driving style. operation, and so forth Lithium-ion 

batteries have proven to be the battery of choice for 

electric vehicle manufacturers due to their high charge 

density and low weight. Despite the fact that these 

batteries are extremely powerful for their size, they are 

exceedingly unstable in nature. It is critical that these 

batteries never be overcharged or undercharged under 

any circumstances. As a result, their voltage and current 

must be monitored. Because EV battery packs are made up 

of many cells, each cell must be independently monitored 

for safety and efficiency, necessitating the usage of a 

unique specialized system. known as the Battery 

Management System To get the most out of a battery pack, 

we must charge and discharge all of the cells at the same 

voltage at the same time, which requires the use of a BMS. 

 6. Regulations of Autonomous Vehicle      

• The National Highway Traffic Safety Administration 

(NHTSA), part of the Department of Transportation (DOT), 

defines minimum safety performance requirements for 

motor vehicles and equipment. Before selling automobiles, 

automakers must confirm conformity.  



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 08 Issue: 06 | June 2021                 www.irjet.net                                                                     p-ISSN: 2395-0072 

 

© 2021, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 1397 

• Fully autonomous vehicles (as well as some highly 

autonomous cars) would not be compliant with current 

Federal Motor Vehicle Safety Standards (FMVSS) (i.e., if 

manufacturers seek to design vehicles without mirrors, 

bumpers, braking pedals, and other featured required by 

the FMVSS). 

•   Only a limited number of exemptions from the FMVSSs 

can be approved by the NHTSA. 

•     NHTSA can also allow the importation of autonomous 

vehicles that do not meet FMVSSs for testing 

Fig-7: Global survey of Autonomous vehicle regulations. 

 The following 12 safety elements are identified in the 

guidance: (1) system safety; (2) operational design 

domain; (3) object and event detection and response; 

(4) fallback (minimal risk condition); (5) validation 

methods; (6) human machine interface; (7) vehicle 

cybersecurity; (8) crashworthiness; (9) post-crash 

ADS behavior; (10) data recording; (11) consumer 

education and training; and (12) federal, state, and 

local laws. 

 Recommends that entities involved in ADS testing and 

deployment publish a Voluntary Safety Self-

Assessment to demonstrate how they meet the 12 

safety elements. 

 The National Highway Traffic Safety Administration 

(NHTSA), the Federal Highway Administration 

(FHWA), and the Federal Transit Administration 

(FTA) have all requested feedback on autonomous 

vehicles. 

 The FTA asked views on the existing and near-future 

status of automated transit buses and related 

technologies in order to inform the FTA's efforts to 

foster the development of ADS in the public transport 

sector. 

7. The Predictions on the Future of Autonomous 
Vehicles- 
 
Any technology enthusiast is interested in the future of 

automobiles and how they will grow more reliable and 

faster. Government organizations are quite hopeful about 

self-driving cars, but they also confront a slew of obstacles 

with the arrival of self-driving automobiles. Autonomous 

vehicles offer benefits such as high reliability, fast speed, 

lower governmental expenditures on traffic enforcement, 

and less pollution. Vehicle insurance, reduction of 

redundant passengers, and so on, with problems such as 

the development of a legal framework for autonomous 

vehicles, as well as potential criminal and terrorist 

exploitation, among others. Volvo plans to include ACC 

(Adaptive Cruise Control) as well as power assisted 

steering by late 2014. (PAS, or simply steer assist). Steer 

assist assists the driver in maneuvering by augmenting 

steering effort on the steering wheel. By the end of 2014, 

the National Telecommunications and Information 

Administration of the United States would have made 

recommendations for broadband spectrum for self-driving 

automobiles. According to Kim et al., another legal 

framework for the efficient execution of autonomous 

networks is in the works. Audi intends to make its self-

driving cars available to the public by 2018. It will have 

functions such as autonomous acceleration, steering, and 

braking in traffic and at moderate speeds. This will mostly 

be used to relieve the driver of mundane driving 

responsibilities such as driving in heavy traffic. Various 

automobile companies such as Nissan, Mercedes, Toyota, 

and Bosch, among others, will introduce various self-

driving features such as autonomous steering, braking, 

lane guidance, throttle, gear shifting, and unoccupied self-

parking after passengers exit for public use by the middle 

of June 2015. In addition, Mobileye intends to deploy its 

hands-free cars in 2016. This vehicle is expected to be 

completely self-driving. Volvo intends to launch a safety 

vision in 2021 that states that no one will be killed or 

seriously harmed in the next safe autonomous automobile. 

Most major automakers, including Audi, GM, Daimler, 

Mercedes-Benz, Nissan, BMW, and Renault, anticipate to 

market vehicles that are partially, if not entirely, self-

driving by the middle of 2021. Most automobiles will have 

features such as ACC, lane keeping, automatic parking, and 

so on (Schumacher, 1996). Autonomous vehicles with 

various capabilities such as driver aid, ACC, automatic 

parking, and so on are expected to be available by 2025, 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 08 Issue: 06 | June 2021                 www.irjet.net                                                                     p-ISSN: 2395-0072 

 

© 2021, IRJET       |       Impact Factor value: 7.529       |       ISO 9001:2008 Certified Journal       |     Page 1398 

according to companies such as Ford. Furthermore, by 

2035, it is expected that most cars will be autonomous and 

run totally independently of human control. 

8. Conclusion 

The paper covers the basic timeline that led to the creation 

of self-driving cars. Autonomous vehicles are intricate 

systems. As a result, it is more practical for researchers to 

compartmentalize the AV software framework and 

concentrate on the evolution of specific subsystems as 

part of the overall, achieving new capabilities through 

improvements to these independent subsystems. 

According to official projections, most automobile makers 

will produce automobiles with semi- and fully-

autonomous characteristics by 2020. According to 

previously stated governmental projections, most cars will 

be fully driverless by 2035. This article examined the 

historical forerunners, current advancements and 

innovations, and future prospects. and predictable future 

of semi- and fully-autonomous vehicles for the general 

public. 
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