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ABSTRACT: Advanced Driver Assistance Systems (ADAS) aim to improve vehicle safety, but their adoption
in India comes with several challenges. Poor road conditions, lack of proper lane markings, unpredictable
traffic behavior, and limited public awareness create hurdles for features like lane-keeping assist and
adaptive cruise control. Since these systems rely heavily on well-defined road infrastructure, their
effectiveness in India remains limited. To overcome these obstacles, ADAS technology needs to be customized
for Indian roads using Al-powered algorithms, better sensor calibration, and real-time traffic adaptation.
Government policies and awareness initiatives can also play a crucial role in promoting adoption. Earlier
reports have pointed out issues such as inaccurate lane detection, frequent false alarms, and difficulties in
detecting pedestrians and two-wheelers. Initial ADAS models struggled with India’s diverse traffic
conditions, making them less reliable. However, advancements in Al, improved mapping, and localized
testing are gradually enhancing ADAS performance, bringing India closer to safer and more efficient road
transport.
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INTRODUCTION

Advanced Driver Assistance Systems (ADAS) are
revolutionizing modern vehicles by enhancing safety,
improving driving comfort, and reducing accidents.
These systems rely on sensors, cameras, radar, and
artificial intelligence (Al) to help drivers with tasks like
lane-keeping, collision prevention, adaptive cruise
control, and automatic braking. While ADAS is widely
used in developed countries, its adoption in India comes
with unique challenges due to varying road conditions,
unpredictable traffic behavior, and inconsistent
infrastructure. India has one of the highest road
accident rates in the world, making ADAS a critical
technology for improving road safety (IIT Madras,
2018). However, factors such as poorly marked lanes,
sudden pedestrian movement, and frequent traffic
violations limit the effectiveness of standard ADAS
features. Additionally, the high cost of these systems
and a lack of public awareness have slowed down their
widespread adoption. Despite these obstacles,
advancements in Al, improved sensor calibration for
Indian roads, and supportive government policies are
driving ADAS integration (ARAI, 2021) . Automakers
and tech companies are working to tailor these systems
for India’s unique driving conditions, making them
more efficient and reliable. This paper examines the
current state of ADAS in India, the key challenges,
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potential solutions, and how this technology is shaping
the future of safer mobility.

RELATED WORK

The adoption and development of Advanced Driver
Assistance Systems (ADAS) in India have been the
subject of extensive research, technological
advancements, and government initiatives aimed at
improving road safety. With features like lane departure
warning, adaptive cruise control, automatic emergency
braking (AEB), and pedestrian detection, ADAS has
proven effective in reducing accidents worldwide.
However, in India, its impact has been limited due to
challenges such as poor road infrastructure,
unpredictable driving behavior, and dense traffic
conditions. Several studies have examined the
feasibility of ADAS in Indian driving scenarios,
highlighting key challenges and areas for improvement.
To make these systems more effective, researchers and
automakers are focusing on Al-powered traffic pattern
recognition, precise sensor calibration, and advanced
mapping techniques tailored to India’s unique road
conditions. These efforts aim to enhance ADAS
performance, making roads safer and paving the way
for broader adoption of this transformative technology.

A study by IIT Madras examined the performance of
ADAS features, particularly lane departure warning and
adaptive cruise control, on Indian highways and urban
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roads. The findings revealed that these systems
struggled due to poorly marked lanes, sudden
pedestrian crossings, and frequent lane-cutting by two-
wheelers and auto-rickshaws (IIT Madras, 2018).
Researchers emphasized the need for Al models to be
trained on real-world Indian traffic conditions rather
than relying on datasets from structured highways in
developed countries.

The National Automotive Testing and R&D
Infrastructure Project (NATRIP) conducted research on
Al-driven pedestrian detection and obstacle avoidance
in Indian traffic conditions. Their study found that
unpredictable pedestrian movement, jaywalking, and
high vehicle density led to frequent false positives and
inaccurate system responses (NATRIP, 2019). To
enhance  accuracy, researchers ~ recommended
integrating real-time adaptive Al and sensor fusion
techniques for better detection of pedestrians and
cyclists.

The Automotive Research Association of India (ARAI)
evaluated collision avoidance systems, automatic
emergency braking (AEB), and forward-collision
warnings by testing ADAS-equipped vehicles in both
highway and urban environments. While AEB was
effective at higher speeds, its response was inconsistent
in stop-and-go traffic, where sudden braking could
increase the risk of rear-end collisions. The study
suggested recalibrating ADAS sensors to account for
India’s mixed-traffic conditions, where multiple vehicle
types, including two-wheelers, share the same lane
(ARAI, 2021).

A joint study by T Delhi and Maruti Suzuki assessed
the effectiveness of driver monitoring systems, blind-
spot detection, and adaptive cruise control in Indian
driving conditions. The research highlighted the need
for significant adjustments to ADAS features to
accommodate aggressive driving styles, frequent
overtaking, and unexpected obstacles such as stray
animals and parked vehicles. Additionally, the study
suggested that vehicle-to-vehicle (V2V) communication
could be a promising future enhancement to improve
ADAS efficiency on Indian roads (IIT Delhi & Maruti
Suzuki Collaboration, 2022).

A study by IHS Markit and the Society of Indian
Automobile Manufacturers (SIAM) analyzed the
growing adoption of ADAS features in mass-market
vehicles and their potential impact on road safety. The
introduction of Bharat NCAP safety standards and
stricter regulations is accelerating the push for wider
ADAS implementation (IHS Markit & SIAM, 2023).
Localizing ADAS sensors and Al models is seen as a
key step in bridging the gap between Indian and
Western traffic conditions. The report predicts that by
2030, Level 2+ ADAS will become a standard feature
in most Indian vehicles, enhancing overall safety and
driving efficiency.
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Kashyap Chitta and His Contributions to ADAS
Research. The paper (Chitta et al., 2022) is a leading
researcher in autonomous driving and computer vision.
His work, Transfuser: Imitation with Transformer-
Based Sensor Fusion for Autonomous Driving,
published in the IEEE Transactions on Pattern Analysis
and Machine Intelligence, introduces advanced machine
learning  techniques for sensor fusion using
transformers. This research represents a significant
innovation in ADAS, demonstrating how combining
multiple sensors enhances decision-making accuracy in
autonomous vehicles. The team has an extensive
background in machine learning, ADAS, computer
vision, and sensor fusion, contributing significantly to
the evolution of intelligent driving systems.

In their driver simulator-based study the authors
explored how ADAS influences driver behavior. As
automotive manufacturers integrate advanced driver
assistance features, these systems are designed to
enhance safety by warning drivers of potential hazards
or assisting in driving maneuvers like lane-keeping and
maintaining a safe following distance. Their research
examined how drivers respond to ADAS-equipped
vehicles versus non-ADAS vehicles in various driving
conditions. The study tested 43 participants (aged 16—
65) across rural, urban, and freeway scenarios using a
driver simulator. Key findings included: ADAS features
like lane departure warning, blind spot detection, and
overspeed warning made drivers less aggressive and
improved overall road harmony. Driver behavior varied
based on lighting, weather conditions, and demographic
factors such as age and gender. While ADAS
effectively reduced lane departures and speeding, it also
indirectly influenced braking, turning, and car-
following behaviors (Gouribhatla & Pulugurtha 2022).

RESEARCH GAP

Despite rapid advancements in Advanced Driver
Assistance Systems (ADAS) worldwide, their effective
implementation in India faces multiple challenges,
leading to significant research gaps. One of the primary
gaps is the lack of localization and adaptation of ADAS
technologies to India’s unique and unstructured traffic
conditions. Unlike Western countries with well-marked
lanes and regulated traffic, Indian roads are
characterized by poor infrastructure, frequent lane-
cutting, mixed traffic flow (including pedestrians,
cyclists, and animal-driven carts), and inadequate
signage. Existing ADAS models, which rely heavily on
structured environments, struggle to function optimally
under these conditions. Additionally, sensor-based
perception and Al-driven decision-making algorithms
require further improvements to handle low visibility
conditions, extreme weather, and dense urban
congestion. Most current research has been conducted
in controlled environments, lacking extensive real-
world validation on Indian roads. There is also a need
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to develop low-cost, high-efficiency ADAS solutions to
enable adoption in mass-market vehicles, as the high
cost remains a major barrier. Another crucial research
gap is the absence of a dedicated regulatory framework
for ADAS in India. While the government has
introduced Bharat NCAP safety ratings, clear
guidelines for mandatory ADAS features and their
testing remain undeveloped. Moreover, data privacy
concerns, cybersecurity risks, and a lack of
standardization in communication protocols between
vehicles pose additional challenges. Future research
should focus on Al-powered localization, cost-effective
ADAS solutions, adaptive algorithms, and policy-
driven regulations to ensure a safer and more efficient
deployment of ADAS in India.

FINDING & SUGGESTIONS

The adoption of Advanced Driver Assistance Systems
(ADAS) is gradually increasing in India, especially in

premium and mid-range vehicles, driven by
government safety regulations and  consumer
awareness. Indian roads present complex traffic

conditions, including poor lane markings, unpredictable
pedestrian movement, stray animals, and unregulated
road users, which impact the efficiency of ADAS.
Current ADAS models, designed for structured
environments, struggle with India’s mixed and chaotic
traffic, requiring Al-powered localization for better
real-world performance. Also, the cost of ADAS
sensors and systems makes it challenging for mass
adoption, particularly in the budget vehicle segment.
While the Bharat NCAP safety program is promoting
ADAS adoption, a clear regulatory framework for
mandatory ADAS implementation is still lacking.
Additionally, poor road infrastructure and limited high-
definition mapping further hinder progress and also
many drivers lack awareness and proper training on
how to use ADAS features effectively, leading to
underutilization of available technologies.

To solve above findings automakers should develop Al-
based ADAS that can interpret mixed traffic, detect
stray animals, and function effectively on roads with
poor markings. Indian government should introduce
subsidies and policy mandates to encourage the
adoption of Level 1 and Level 2 ADAS in all new
vehicles.

Manufacturers should focus on affordable sensor
technologies such as camera-based ADAS instead of
expensive LiDAR systems to reduce costs. Also
conducting awareness campaigns and driving training
programs will help users understand and utilize ADAS
features properly. Authorities should work on
improving road markings, traffic signal standardization,
and digital mapping to facilitate ADAS effectiveness.
Automakers should conduct large-scale ADAS trials in
Indian urban and highway environments to fine-tune
their effectiveness.
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CONCLUSIONS

Advanced Driver Assistance Systems (ADAS) have the
potential to revolutionize road safety in India, reducing
accidents and improving driving efficiency. With
increasing adoption in mid-range and premium
vehicles, ADAS is gradually making its way into the
Indian market. However, challenges such as poor road
infrastructure, unstructured traffic, high implementation
costs, and limited public awareness continue to hinder
its widespread deployment.To fully realize the benefits
of ADAS, localization of Al models, development of
cost-effective sensor technologies, and policy-driven
mandates are crucial. Government support in the form
of incentives, standardization of regulations, and
infrastructure improvements will accelerate ADAS
integration in Indian vehicles. Additionally, driver
education programs and real-world testing are
necessary to enhance the effectiveness of these
systems.Looking ahead, as Al-powered ADAS evolves
and infrastructure improves, India can move towards
higher levels of vehicle automation, making roads safer
and driving more efficient. With the right technological
advancements, regulatory frameworks, and industry
collaboration, ADAS will play a significant role in
shaping the future of mobility in India.
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