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Abstract- This paper can help one understand the driving 

trends (also called autonomous, non-motorized, or robotic) 

technology of past, present, and future automotive 

technologies. We have seen a dramatic change in the 

technology of self-driving cars since the 1920s, when the first 

radio-controlled cars were designed. In the 1960s, self-driving 

cars with electric steering systems appeared in the picture. 

The 1980's saw the introduction of self-driving cars, which 

was a major milestone in technology and to this day we use 

the same or modified versions of vision and radio-guided 

technology. The various semi-autonomous models introduced 

in modern vehicles such as lane keeping, automatic braking, 

and adaptive cruise control are based on these systems. It is 

predicted that many companies will launch private cars in the 

next decade. The future of private cars is the age of excellence 

in safe and comfortable transportation. 

 

The high-resolution 8-megapixel Pi camera provides 

the necessary information. Raspberry Pi analyses and 

acquires data samples and will train in Pi using neural 

networks and machine learning algorithms that lead to lane 

and traffic detection, lanes and traffic lights, and cars 

alternating accordingly. In addition to these properties, the 

car will be overtaken with the appropriate LED indications on 

coming across any obstacles. 
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I. INTRODUCTION 

 

 A private car can operate without human control and 

does not require human intervention. Modern autonomous 

vehicles can sense their location, differentiate between 

different types of objects, can interpret sensory information to 

identify appropriate routes while observing traffic laws. 

Significant improvements have been made in providing 

appropriate feedback to unforeseen circumstances where it 

may be possible to deviate from the automotive system or 

other internal components may not perform as predicted by 

internal prototypes. To make effective automatic navigation in 

such situations, integrating a variety of technologies from a 

variety of fields including computer science, mechanical 

engineering, electronics engineering, electrical engineering, 

and control engineering, etc. is important. The timeline for 

private cars began in 1926 with the world's first radio-

controlled car. And, in the future, we will be part of a future 

where fully independent cars will become a reality, based on 

the official predictions of various car companies. 

Transportation accidents are one of the leading causes of death 

in the world. By 2020, the world could prevent the deaths of 5 

million people and the worst injuries of 50 million by 

introducing new and innovative approaches and investments in 

road safety, from regional to international levels. The 

International Road Safety Commission believes that it is very 

important to stop this inevitable and alarming growth in road 

accidents and to begin reducing them year after year. 

Autonomous Vehicles: Past, Present and Future - A Review of 

the Development of the Past Century, Current Situation and 

the Future of Automotive Technology. The shortage of 

parking spaces will now be a thing of the past with the arrival 

of private cars, as cars can drop off passengers, park at any 

convenient location, and then return to pick up passengers. 

Therefore, parking will be reduced. Demand for road signs 

will decrease, as private vehicles will receive the necessary 

information about the network. Recent research has 

recommended that intelligent transportation systems, variable 

smarter suspensions, steering systems, torque distribution, 

steering by wire, and vehicle dynamic modeling improvement 

be used to develop safer and smarter automobiles. Various 

research on societal implications, legislation, human-machine 

interactions, and autonomous implementation techniques have 

been done. The goal of a semi-autonomous vehicle is for an 

algorithm to detect or learn various parts of a car, such as 

wheels or other car components, objects/people 

traveling/present around the driverless car, and as it is exposed 

to more inputs, connections to the eventual outputs and actions 

to be triggered in the car in response begin to develop. We will 

reduce the need for traffic police. Thus, private cars can 

reduce government spending on things like traffic police. 

Demand for car insurance will also decrease, as will 

carjackings. Active car-sharing and transportation systems can 

be used, eliminating idle passengers. Not everyone is qualified 

to drive, therefore, private cars provide relief from driving and 

driving activities. Also, the commute to work will be reduced, 

as private cars can travel at higher speeds with less chance of 

making a mistake. 

 

Car riders will enjoy a smooth ride experience 

compared to non-autonomous vehicles. Private cars offer 

excellent benefits, however, other challenges exist. Also, 
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situations such as the inability of drivers to control their 

vehicles due to a lack of driver knowledge, etc. it is an 

important challenge. Most people love to drive, and it can be 

difficult for them to control their cars. Private cars also have 

challenges in communicating with people driving on the same 

route. Another challenge for private cars is who should be held 

responsible for the damage - the car manufacturer, 

passengers/car owner, or the government. Therefore, the 

implementation of the legal framework and the establishment 

of government regulations for private vehicles is a major 

problem. Software reliability is also a major problem. Also, 

there is a risk that the car computer or the communication 

system may be compromised. There is an increased risk of 

terrorist acts and crime, for example, cars may be loaded with 

explosives by terrorist and criminal organizations. They can 

also be used as escape vehicles and various other criminal 

activities. Thus, private cars have both good and bad. This 

paper discusses the chronology of independent vehicles in 

chronological order, from prehistoric to modern development 

to future predictions [1]. 

 

A brief history of self-driving vehicles 

 

            The first attempt to drive non-motorized vehicles dates 

back to the early 1920s [1] and gained momentum in the 

1980s when researchers were able to develop automated 

highway systems [2, 3]. This paved the way for private and 

public vehicles to be connected to highway infrastructure. 

Pioneer pilot AVs are mostly made in Germany and the U.S. 

between 1980 and 2000 [4, 5]. AVs are heavily indebted to a 

comprehensive study of non-human resources made by the 

U.S. Defense Industry (DARPA) U.S. Defense Advanced 

Research Projects Agency [6]. Google's non-driving vehicle 

provided extensive coverage to the AV and attracted a 

collection of talents in several fields. As recently as July 2015, 

Google non-pilot aircraft flew more than a million miles when 

only 14 minor road accidents were recorded on public roads. 

In all cases, however, the AV was infallible; instead, it was 

hand-driven or the other driver was at fault [7]. However, the 

first accident in which Google's car was found to be at fault 

occurred on Valentine's Day 2016, when the car crashed into a 

public bus in the town of Silicon Valley in Mountain View 

[8]. 

 

Levels of automation 

 

The level of automation can vary from zero to full automation 

[9]: 

 

Level 0 No Automation: At all times, the driver has complete 

command and control of the vehicle in terms of steering, 

braking, and dynamic force. 

Level 1 Specific Automation: Some control functions such as 

electric stability control or pre-charged breaks are automatic. 

 

Level 2 Integrated Task Automation: At least two main 

control functions such as adaptive cruise control combined 

with lane centering are automatic. 

 

Level 3 Limited Automatic Driving: Under certain traffic or 

natural conditions, the driver loses full control of all important 

safety functions and relies heavily on the vehicle to monitor 

any changes in the conditions that require a change in driver 

control. The driver will need to restart control of the vehicle 

but with sufficient time for change. 

 

Level 4 Completely Automatic Driving: The vehicle is 

cleverly designed to monitor road conditions and play on its 

own, performing all important driving safety functions 

throughout the journey. 

 

How does the self-driving vehicles work? 

 

               Typically, self-driving vehicles operate with a three-

phase design known as the "sense-plan-act" which is the basis 

of many robotic systems [10]. The biggest challenge for 

changing vehicles lies in understanding the complex and 

dynamic driving environment [11]. To date, automatic 

vehicles are equipped with various sensors, cameras, radars, 

etc., which receive raw data and information from the 

environment. This data will then be used as software inputs 

that can recommend appropriate training courses, such as 

acceleration, route switching, and passing. A combination of 

surveillance technology is used to address such a challenging 

task [12]. 

 

Advantages and Disadvantages of self-driving vehicles 

Advantages 

 

1. Reduce the number of accidents 

 

It leaves no room for distraction, not just for people 

who are prone to distraction. It also uses sophisticated 

algorithms that determine the optimal distance from one car to 

another. Thus, it reduces the chances of accidents in a 

significant way. 

 

2. Time-saving vehicle 

 

Now that the system has taken control, the driver has 

more free time to continue the work without having to worry 

about road safety. 

 

3. Transport Access 
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Older people and employees with disabilities have a 

driving problem. Private cars help them with safe and easily 

accessible transportation. 

 

4. Reduce traffic 

 

Non-motorized vehicles allow for an automated 

highway system that can significantly reduce congestion and 

improve traffic flow by increasing the volume of the route. 

Private cars communicate well with each other. They help 

diagnose road problems early. It detects road repairs and 

deviations immediately. 

 

5. Non-pressure parking 

 

Automatic vehicles drop you off at your destination 

and head straight for an empty parking lot. This eliminates 

waste of time and gas looks empty. 

 

2. Disadvantages 

 

1. It's expensive 

 

Cars and high-tech equipment are expensive. They 

are preparing a huge amount of money for development and 

for choosing the best and most efficient equipment needed 

such as software, car parts, and sensors. 

 

2. He used to rob 

 

Self-driving cars may be the next big criminals as 

these cars track and monitor owner information. This may lead 

to further collection of personal data. 

 

3. Safety and security 

 

Although planned successfully, there will still be 

some unexpected problems. The technology continues to 

update and almost all of these devices may have an error code 

when the update is not performed properly and successfully. 

 

4. Functional nerves 

 

Neurological failure usually occurs during severe 

weather conditions. This may not work during freezing or 

heavy snow. 

 

5. Few job opportunities for others 

 

As artificial intelligence continues to overcome the 

roles and responsibilities of people, taxis, trucks, or pilots may 

be withdrawn as their resources will no longer be needed. This 

could have a profound effect on employment and economic 

growth in a country. 

 

 
Fig 1. Evolution of self-driving cars 

 

 
Fig 2. How cars are getting smarter 
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TECHNOLOGY USED IN AUTONOMOUS CARS 

 

How does an autonomous vehicle operate and make 

sense of what it sees? It comes down to a powerful 

combination of technologies, which can be roughly divided 

into hardware and software. The hardware allows the car to 

see, move, and communicate through a series of cameras, 

sensors, and V2V/V2I technology, while software processes 

information and informs moment-by-moment decisions, like 

whether to slow down. If hardware is the human body, 

software is the brain. 

 

Tech is broadly categorized as follows in autonomous cars:  

 

1) Data Storage: Data storage, solid state or portable drives for 

in-car and data center use. Specialized design for Autonomous 

Vehicle development. 

2) Drive-by-wire: Electronics and controllers to interface 

between processing and robotic control of your vehicle. Steer, 

brake, and accelerate using by-wire interfaces for specific 

vehicles or as an open standard. 

3) Positioning: Including satellite positioning and inertia 

measurement – Locate your vehicle, back up the system, and 

fine-tune it with antennas. 

4) Power: Supply, voltage change and signal cleaning and 

power management. 

5) Processing: Component and system-level processing, from 

exciting and world-leading engineering companies with first-

hand AV development experience. 

6) Sensors: Active and passive sensors and payloads, 

including LiDAR, radar, camera, and ultrasonic. 

a) Camera: The most common machine vision sensor, 

mimicking the human eye 

b) LiDAR: Infrared wavelength laser emitter and sensor 

system for ranging 

c) Radar: Short wavelength, high energy sensor suited 

for penetrating poor weather and traveling long-range 

d) Ultrasonic: Using high-frequency audio, the ideal 

short-range sensor for close object detection. 

7) Software: Software tools for research, development, testing, 

simulation and validation. 

 

II. CONCLUSIONS 

 

This paper discusses the basic chronology that led to 

the development of autonomous vehicles. Independent 

vehicles were developed from basic robotic vehicles to 

efficient and visually impaired vehicles. The development of 

the Mercedes-Benz vision driven by a self-propelled van by 

Ernst Dickmanns and his team has provided a change in the 

trajectory of private cars. Also, modern developments in 

private cars point to a clear future for private cars. The official 

future forecasts for private cars indicate that many car 

companies will launch cars with fully automatic and 

independent vehicles by 2020. Most cars are expected to be 

fully independent by 2035, according to official forecasts. 

This paper has reviewed historical precedents, modern 

developments and developments, and the predicted future of 

small and fully automotive vehicles for public use. 

 

Self-driving cars are a cost-effective and 

environmentally friendly means of transportation that can 

reduce accidents and make commuting more comfortable. 

Self-driving cars are no longer science fiction novels and will 

soon become commonplace. We are living in a new era of 

transportation where human-powered transport vehicles are 

being replaced by computerized self-driving cars. There are 

many possibilities for self-driving cars in the future. Some car 

companies are rapidly developing self-driving cars to make 

them more accurate and safe. Self-driving cars are a major 

advance in the automated realm of the future. 
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