Vol-10 Issue-3 2024 IJARIIE-ISSN(O)-2395-4396

Driving Towards Autonomy : The Evolution
and Challenges of ADAS and Autopilot in the
Indian Automotive Sector

Amogh Godse!, Omprakash Mandge?

! Student, Institute of Computer Science, Mumbai Educational Trust - MET ICS, Mumbai, India
2 Professor, Institute of Computer Science, Mumbai Educational Trust - MET ICS, Mumbai, India

ABSTRACT

The automotive business industry is encountering a revolutionary change towards independence, because of
mechanical progress. This exploration paper takes a glance at the development and difficulties of Advanced Driver
Assistance Systems (ADAS) and Autopilot advancements in the Indian auto sector area. The examination investigates
the verifiable foundation of these innovations, from essential driver help highlights to further developed self-governing
frameworks. Within the realm of artificial intelligence and machine learning technologies like Computer Vision,
Object Detection, Path Planning and Decision Making are important for programming self-driven abilities.
Integration of 10T with vehicle connectivity acts as bridge of communication between automobiles and infrastructure.
By collecting and analyzing the vehicle data we can optimize the performance and efficiency of the vehicle. This
includes remote monitoring and pre-maintenance. The evolution of Advanced Driver Assistance Systems (ADAS) and
Autopilot technologies in India presents a complex landscape shaped by technological advancements, regulatory
frameworks, and infrastructural challenges Obstacles like Potholes and uneven routes may interrupt sensor readings
which are required for navigation in self-driving vehicles, as a result it affects the reliability of Vehicle and the
Security is endangered. Multiple aspects such as stability, precision, and obstacle avoidance skills may also be
compromised. Animals like Street dogs as well as cats introduce an additional element of uncertainty. By broadly
evaluating industry reports, government strategies, and expert opinions, this article aims to provide insights into self-
driving vehicle’s future in India while proposing ways on defeating existing difficulties
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2. INTRODUCTION

Self-driving system and car automation systems have brought in a paradigm shift, or a radical change to the automobile
industry In the recent past, an emerging trend that has been realized in the automobile market of India in particular is
the increasing application of Advanced Driver Assistance Systems (ADAS) and Self-driving system or car automation
systems have emerged as radical changes or innovations in the auto mobile industries. As the population of country
increases and turns into urbanization along with the complexities of the era of digitization, the issue of safer and
efficient transportation has emerged as crucially important. Let us discuss in more details about ADAS as well as
autopilot technologies, the current position they have created in India’s automobile industry and more importantly
what they have in store for India’s consumer in future.

Autopilot systems, such as those used in some Tesla vehicles, may handle functions including steering, accelerating,
and braking in specific conditions, such as on roads with clearly marked lanes. These systems navigate and respond
to the vehicle's surroundings by utilizing a mix of sensors, cameras, radar, and GPS.In contrast, ADAS technologies
like as lane-keeping assistance, automated emergency braking, and adaptive cruise control are intended to aid the
driver but often need the driver to remain aware and prepared to take over control if necessary.

3. WORKING AND COMPONENTS

ADAS (Advanced Driver Assistance Systems) work as an additional digital navigator which is based on sensors and/or
cameras and uses intelligent algorithms to provide a better driving experience and safety. Here's a more humanized
breakdown of how ADAS works:Here's a more humanized breakdown of how ADAS works:

3.1 Sensors: It is worth to imagine that ADAS sensors are daylight vision and hearing of the car with which you are
driving. Usually, they monitor and observe other vehicles, people, and objects that exist in or near the vicinity of your
car.

3.2 Computer Vision: Just as your mind interprets what your eyes are seeing, with ADAS, cameras read road signs,
road line, and a vehicle and/or object’s position and movement, alerting you to the situation.

Fig 1 : Autopilot Scanning
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HOW AUTONOMOUS VEHICLES SEE AND HEAR
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Fig 2 : Components of ADAS

3.3 Processing Unit: As previously discussed, ADAS operates with a mini-brain where all the data from sensors and
cameras are processed. It examines the data in a few brief milliseconds and makes instant choices to help you in
driving safely.

3.4 Communication: We also have those systems that can communicate, or ‘speak’ to other vehicles or even the
actual roadway, within the way you would notify another driver on a particular difficulty ahead.

3.5 Alerts and Interventions: If ADAS detects something hazardous on the road, then it may intervene and make
you aware with just a beep sound. In emergency situations, it can and does act-for example, apply brakes to stop a car
from moving into another car.

To summarize, ADAS is like having a supportive friend and fellow traveller, a trusted advisor to optimize your driving
experience and minimize risks on the road.
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4. ANALYTICAL SURVEY
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Chart 1 : ADAS Levels offered in Indian Automobile Sector
Source : Advanced Driving Assistance System (ADAS) Adoption in India Auto Market | Cybermedia research
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Chart 2 : Evolution and Integration of ADAS throughout the Years
Source : Advanced Driving Assistance System (ADAS) Adoption in India Auto Market | Cybermedia research

(CMR)
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5. CHALLENGES IN INDIA

The India Advanced Driver Assistance Systems (ADAS) market faces several significant threats, including:The India
Advanced Driver Assistance Systems (ADAS) market faces several significant threats, including:

5.1 High costs: ADAS technologies include the use of intricate applications that are complex in terms of hardware
and software integration, which is a costly affair. One important exploitation factor that may hinder the diffusion of
ADAS technologies to the Indian market is high costs, which are out of reach for price-conscious customers.

5.2 Lack of infrastructure: Currently the basic road infrastructure in India does not possessed the necessary
infrastructure to fully implement the ADAS technologies on the Roads. For instance, what one would observe at times
while driving through the Indian roads is that there are no or few lanes, road signages, or seldom clear, thus making it
extremely challenging to feed these ADAS systems. This is due to the fact that some ADAS systems are dependent
on infrastructure when they are in fact the ones that need to facilitate the normalization of autonomous transportation.

5.3 Limited consumer awareness: Most Indian consumers are either not informed about the various ADAS options
that can improve the performance of cars on roads or may possess limited information about how they operate. They
found that lack of awareness among Indian consumers slows down the demand for the ADAS systems and its adoption
in the country.

5.4 Common Pedestrian Behaviors: Many people in India use any nearby place they deem convenient as a crossing
spot instead of zebra crossings, Also it is common to find those who will cross the road even if the pedestrian light is
red. This behavior is due to temperance, perceived pre-emption by other traffic participants , and perceived laxity of
authorities in enforcing traffic laws. Most of the people who walk do not use the footpaths but they prefer to be along
the road. This is usually attributed to bad sidewalks, intrusions by vendors and many a time intrusion of vehicles.
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6. Personal Survey
IO copy

What is your age group?
9 responses

@ Under 18
@® 18-25
® 25-40
@ 40+

I8 copy

What is your gender?

9 responses

@ Male

@ Female
33.3%

Chart 3, 4 : From the above statistics, it was observed that the majority of participants were male (66.7%), and most
of them belong to the 18 to 25 years of age group.

0 copy

Which sources have you learned about ADAS or autopilot technology from? (Select all
that apply)

9 responses

TV commercials 5 (55.6%)

Online ads
Social media 7 (77.8%)
News articles 2 (22.2%)
Word of mouth 4 (44.4%)

Other

Chart 5 : From the above statistics, it was observed that most people learned about autopilot and ADAS technology
through the medium of social media (77.8%), followed by TV commercials (55.6%) and word of mouth (44.4%).
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ILJ Copy
How would you rate your knowledge of Advanced Driver Assistance Systems (ADAS)
and autonomous driving technology (autopilot)?
9 responses
@ Very knowledgeable
@ Somewhat knowledgeable
@ Not very knowledgeable
@ Not at all knowledgeable
10 copy

Have you heard of ADAS or autopilot technology before taking this survey?

9 responses

@ Yes
@ No

Chart 6, 7 : From above statistics, it was observed that 66% of them had prior knowledge of ADAS and autopilot
technology, out of which only 22% of people are very knowledgeable

Co|
Which ADAS features are you familiar with? (Select all that apply) s
9 responses
Adaptive cruise control 5 (55.6%)
Lane departure warning Adaptive cruise control 36.7%)
Count: §
Blind-spot detection 2 (22.2%)
Automatic emergency braking 7 (77.8%)
Parking assistance
Traffic sign recognition 4 (44.4%)
0 2 4 6 8

Chart 8 : From above statistics, it was observed that Automatic Emergency Braking is the most known safety
feature and Blind spot detection is the least known feature
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How concerned are you about the safety of autonomous vehicles (vehicles with
autopilot technology)?

9 responses

@ Very concerned
@ Somewhat concerned

© Neutral
@ Not very concerned
@ Not concerned at all

Chart 9 : From above statistics, it was observed that 44.4% of people in the survey chose to be neutral when asked
that how concerned they were regarding the safety of autonomous vehicles

IO copy

What do you see as the biggest potential threat or challenge of ADAS and
autonomous driving technology?(Select all that apply)

9 responses

Safety concerns 3 (33.3%)

Reliability issues
Cybersecurity risks 6 (66.7%)
Legal and regulatory challenges 1(11.1%)
High cost 4 (44.4%)
Lack of awareness or understa... 3 (33.3%)

Other 1(11.1%)

Chart 10 : From above statistics, it is observed that

How do you perceive the role of government regulations in ensuring the safe
integration of ADAS and autonomous driving technology in India?

9 responses

@ Very important
@ Somewhat important

44.4%
° @ Neutral
@ Not very important
@ Notimportant at all

Chart 11 : From above statistics, it was observed that Almost 88% people are encouraging government to regulate
some rules for integration of ADAS and autopilot technology
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How do you think ADAS and autopilot technology will impact the future of driving in
India?

9 responses

@ Increase safety

@ Improve traffic flow
Reduce accidents

4 (44.4%) @ Reduce accidents

@ Change driving habits
@ Negative Impact

L

Would you feel comfortable in a car that can automatically adjust its speed and stay in
its lane without your constant input?

9 responses

@ Yes, | would feel comfortable.
@ No, | would not feel comfortable.
@ I'm not sure.

Chart 12, 13 : From above statistics, it was observed that majority of people have no problem if they are seated in a
fully autonomous vehicle; in fact, they think this will reduce road accidents
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In your opinion, how important is it for the Indian automotive industry to embrace
ADAS and autonomous driving technology?

9 responses

@ Very important

@ Somewhat important
© Neutral

@ Not very important
@ Not important at all

How likely are you to trust autonomous vehicles (vehicles with autopilot technology)
on Indian roads?

9 responses

@ Very likely

@ Somewhat likely
@ Neutral

@ Not very likely
@ Not likely at all

Chart 13, 14 : From the above statistics, it was observed that people have mixed opinions on embracing ADAS
technology in Indian auto sector
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7. CONCLUSION

The introduction of ADAS and autopilot in the automotive industry of India is helping the nation to move a step ahead
towards achieving safe and efficient transportation in the coming time. However, high costs and poor infrastructure
can be a major issue since they affect the successful implementation of business ideas. The latter firstly requires the
manufacturers to find ways to make these technologies cheap and secondly it requires a huge capital investment in the
construction of better roads to facilitate efficient use of the technologies.

People should know that this technology is available in the market, and it can be convenient for them. ADAS and
autopilot systems remain a novelty to the majority of Indians since most either remain ignorant or disbelief in their
existence. Since educational activities and learning processes can be an object of work in a given area, it is possible
to emphasize the following aspects:

Based on the likely road conditions the unique facets of the Indian driving environment such as pedestrians crossing
the roads at odd signals and appearance of animals on roads can be hazardous for other car types or big motor vehicles
and thus an effective solution for ADAS and autopilot systems require different solutions pertinent to the local Road
Infrastructure of India.

Nonetheless, ADAS and autopilot present incredible value, such as cutting down on the occurrence of accidents and
optimizing traffic movements. The use of Al, machine learning and IoT will allow the industry to design intelligent
cars tailored to indian roads.

Consequently, addressing the major barriers and encouraging the participation of key stakeholders will enable the

application of Autonomous Vehicles a familiar tool in India for improving the transportation system security and
efficiency.
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