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ABSTRACT- Powerful navigation and safety systems are
vital to ensuring autonomous (DV) or semi-autonomous
vehicles continue well in varied environmental conditions.
However, in such a world those who depend on that internet
connectivity to navigate their car would have problems in
areas where network reliability is less than perfect. The
purpose of this work is to investigate the feasibility and
advantages of combining offline mapping with locally
sensed positioning systems for better vehicle navigation and
safety. While connected to the internet, vehicles cache
offline maps and use local sensor information (such as
GPS) from their inertial navigation system or computer
vision without needing continuous access. The research
outlines a hardware-software architecture with embedded
offline map data storage, edge-based road following
algorithms and an integration mechanism to advanced
driving assistance systems (ADAS). In the evaluation of
performance, accuracy assessments with online mapping
systems are considered for offline maps and how these can
have implications on end driver usability as well impacts on
real-world autonomous driving technologies. The results
suggest that offline mapping and on-board sensor-based
localization would be able to improve vehicle contextual
navigation performance in diverse driving scenarios.

KEYWORDS- Offline Mapping, Local Sensor-Based
Positioning, Autonomous Vehicles, ADAS, Navigation
Systems, Edge Detection, Computer Vision, GPS, Vehicle
Safety, Real-Time Navigation, Autonomous Driving,
Sensor Fusion, Vehicle Localization

I. INTRODUCTION

Successful functioning of autonomous or semi-autonomous
vehicles in those areas, where operation is difficult, depends
on versatile navigation systems. In normal terrains (such as
the Ghats) or heavy rainfall areas conventional navigation
system which work best with uninterrupted connectivity
may sometimes fail. And these are the worst-connected
dark spots which face regular road accidents and casualties.
For example, in 2021 India has reported over 150K road
fatalities a large number of which take place in rural and
hilly areas where last mile connectivity is weak ended
coupled with inclement weather conditions. According to
the Ministry of Road Transport and Highways in India, over
60% of road accidents in 2022 occurred in rural and hilly
areas. In regions like the Western Ghats, monsoon rainfall

can exceed 300mm annually, leading to frequent road
blockages and accidents due to poor visibility and slippery
conditions. [1]

This work details the principle of offline mapping and local
sensor-based positioning systems that could be used to
overcome these limitations. Vehicles localize themselves
through a combination of offline map integration with local
sensor data such as GPS, inertial navigation systems (INS)
and advanced computer vision algorithms allowing them to
safely drive into areas or regions where online maps are not
high resolution. The new technologies work to mitigate the
exposed nature of navigation systems across changing
terrain and weather types which often see run-of-the-mill
accidents.

At its heart, the paper aims to show a visualization of where
on the road is the car right now and what lays ahead -
especially in adverse conditions where rain or fog are
undermining driver/vehicle situational awareness. It is a
feature which can be implemented even in mid-range
budget cars as the majority of them come without any
advanced safety features.

e Problem Statement and Technology Gap

According to World Health Organization, it is estimated
that there are as many as 1.35 million road fatalities
worldwide every year [9] and that number should tell us
something about how serious the problem of accidents on
roads across world! This is even more critical in countries
like India, where hilly regions such as the Ghats are
accident-prone zones and pose a great danger during
monsoons when heavy rains create thick fog which can be
lethal if caution isn't taken. In many cases, these accidents
are caused by low visibility conditions at night and/or on
rainy days, slippery roads during a heavy rain or when there
is black ice in colder climates, as well due to the inability of
traditional navigation systems to continue functioning
without continuous connectivity. Current ADAS systems in
high-end vehicles have demonstrated a 20-30% reduction in
accident rates by providing features like lane-keeping
assistance, collision warning, and automated braking.
However, these systems are rarely found in mid-range and
budget cars due to cost constraints.

This is an annoyance felt most in mid-range cars and budget
vehicles - the types that are made by everyone, make up
95% of available models out there. However, these vehicles
generally lack the fancy navigation and advanced safety
tech that you might find in a luxury-grade machine. This
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tech gap puts the drivers of these vehicles at a higher risk
for accidents during low-connectivity periods and inclement
weather.

This system we propose plans to address this gap by fusing
pre-recorded maps with Vehicle Control Units (VCUs) and
acting upon local sensor data. The integration should help
ensure vehicles can continue to navigate accurately and
update road conditions in real time without an internet

No of accidents
Weather

Persons killed

connection. Moreover, reducing the rate of traffic accidents
in difficult road conditions is one advantage that could have
a positive impact on society when integrated into mid-range
budget vehicles. This system is not just limited till Ghats or
high rainfall areas this system can help in regular road in
cities as well.

Il. LITERATURE SURVEY

Persons injured
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Figure 1. Road Accidents by Weather Condition (2021-2022)
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Figure 2: Road accidents by weather condition during 2022

Road weather is one of the most important conditions that
can influence road, because it has an impact on both roads
surface and driver visibility. Heavy rain, thick fog and hail
storms are often associated with high risk driving
conditions as visibility is compromised while the roads
become wet and slippery. On the contrary, one important
trend is observed in data of Indian Roadways Ministry for
2022 i.e. deaths and injured about three-forth were under
sunny/clear weather conditions figure 1 and 2. This year,
16.6% of total road accidents were due to adverse weather
conditions such as rainy and foggy [1].

Infrared Heat Line Detection (IRHLD) system that uses two
thermographic cameras to detect road lines and boundaries
based on the heat from the radiation in them. It is projected
to improve autonomous navigation of vehicles by precisely
detecting lane departures and road borders in low visibility
conditions, such as fog or rain during which conventional
visual systems cannot operate on high term reliability. With
lower computational complexity and the use of thermal
imaging, The IRHLD system streamlines data analysis for

consistent lane-keeping level performance in a wide variety
of environmental conditions. [5]

A new method for winter road condition location and lateral
position of vehicle based on GNSS data via map matching
is presented in the paper. The system architecture designed
to use data from GNSS receiver for the collection of vehicle
position and map matching techniques are applied, which
correspond GPS measures of positioning with digital road
maps in one GIS This will enable automated monitoring of
lateral vehicle position without the need for road surface
visibility, which is a key advantage in winter conditions
when snow and ice can cover up road markings. The
method was shown to effectively detect lateral shifts
resulting from snow accumulation, and the output proved
useful for enhancing vehicle safety as well as ADAS
performance under adverse weather conditions based on
experimental results. [6]

The issue of improving road safety with advanced driver
assistance systems (ADAS) that have been developed to
decrease the likelihood for traffic collisions and improve
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overall driving implementation. The study goes on to cover
several research surveys of ADAS systems using sensors
and machine learning for predictive accident avoidance.
These systems determine high-risk zones using ADAS
alerts, collision reports and analyse the various saetts to
identify temporal patterns that are linked with accidents.
The manuscripts reviewed describe the use of predictive
modelling, feature extraction and data visualisation to
generate actionable insights. Proposed solutions include
simply honing ADAS algorithms, setting up auto
emergency response systems on the same roads this tech is
struggling with and addressing a known blackspot
accordingly. Together, these measures are designed to
minimize accidents per mile; make drivers more aware on
the road and improve safety for roadway users. [7].

I11. OBJECTIVE

A. Explore Pre-Recorded Map Integration with VCU for
Precise Vehicle Positioning and Navigation:

The main topic here is to explore how pre-recorded maps
can successfully be put into the vehicle control unit (VCU).
This includes investigation into the technical aspects of
merging high-definition maps (HD maps) offering, lane
markings and other essentials road geometry details.

Key factors to consider are continuous communication with
the pre-loaded map data so positioning precision is
improved in real-time between VCU. This research seeks to
investigate how the integration of VCU will enable similar
localization performance for pre-recorded maps at VCU and
targets environments where GPS signals could be poor or
even un-available.

B. Exploring methods of training the VCU based on map
data and predicting current road conditions ahead.

This task focuses on methods for training the VCU from
historic map data and real-time sensor inputs. This method
uses machine learning models to track and predict
navigation in combination with existing road structures,
conditions and driver behaviour.

Data fusion approaches that can stitch together information
from GPS, inertial sensors, cameras and radar/lidar are
discussed to give a full picture of what surround the car as
well as predict the state of road ahead.

The purpose is to create algorithms that can predict the
evolution of road geometry, driving traffic and possible
threats in order for wehicles to make well-informed
navigation decisions ahead. Like the distance covered and
the turns took on map by placing a rotary potentiometer at
steering and basic calculation resulting in the current
position of car on map.

C. Evaluate how these Technologies Help in Improving
Vehicle Safety and Reducing Navigation Delays:

This objective evaluates the total effect of incorporating
pre-recorded maps and trained VCU systems on vehicle
safety and navigation efficiency.

Assessment metrics might include improvements in
navigation precision, decreases in accident rates due to
enhanced predictive capabilities and increased efficiency of
route planning and implementation.

In this context, comparative studies can be carried out in
order to evaluate the performance of vehicles equipped with
these technologies respect traditional navigation systems

and show their advantages regarding safety, reliability and
operational cost-effectiveness.

IV. SYSTEMARCHITECTURE

A. Components

IMU (Inertial Measurement Unit) - measures acceleration
and rotation, catalyzing ground dead reckoning positioning
estimation even when GPS signal weak or non-existent.
Odometer: The odometer updates position over time and
tells the aggregate distance covered by a vehicle.

Cameras/LiDARs: Provide current images of the road
environment in order to assist with detecting road edges and
driveable lines autonomously using computer vision
algorithms. [3][4]

Preloaded Map Data: Highly-detailed maps stored onboard
the vehicle with road and location information, as well as
hazards like potholes. CPU/VCU - Onboard system, real-
time data processing, sensor fusion & decision making.
Inputs: Sensor data (IMU, odometer, cameras) Outputs:
Refined vehicle position and navigation system updates.

B. Data Flow
¢ Initial Positioning

GPS Initialization: The nav system in the car starts by
getting what's called an initial location fix from GPS data.
The first step is very important in that it gives the vehicle a
position to which other measurements will be compared.
And if the network doesn’t permit the user to activate GPS
then he can manually position the car on the map.

Online Maps Loading: Pre-recorded maps are loaded into
VCU to give a more comprehensive perspective of the road,
such lane markings intersections, structures.

e Continuous Tracking

Real Time Example of Sensor Fusion: The VCU collects
data from a number of sensors (such as Odometer, IMU and
cameras) in a continuous fashion. This data is combined to
be able to assure where the vehicle's place truly is.

Dead Reckoning: When GPS is blocked (in tunnels, parking
garages or crannies) the VCU uses Dead Reckoning to
estimate position using data from the odometer and IMU. It
calculates the current position of the vehicle by using its
last known location, speed and direction.

e Road Edge Detection

Visual Perception: Cameras on the vehicle capture real-time
road images based on image processing. Computer vision
algorithms process these images to detect lane markings,
road edges and other pertinent features.

Feature Extraction: The processed images are then used to
extract key features such as lane lines, road boundaries and
obstacles. These features are important to keep a driver
from straying out of their lane and coming into contact with
potential dangers.

e Map Matching

Road Edge Comparison: Properties of detected road edges
is compared to pre-recorded map data. Such comparison
contributes to adjust the vehicle's position by matching real-
time observations with features known from a map.

Corrected Using Algorithms: Advanced algorithms correct
any differences between detected features and map data.
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This control makes sure that the vehicle can stay in a
condition even if the environmental conditions may change
or if it is under difficult road layouts.

e Link with Driver display and ADAS

Three layers of real time navigation updates: The VCU
constantly updating driver display with the current position
on a map, expected path in future and any potential hazard.
With these facts in hand, the driver can then take without a
doubt suggested selections with improved situational
attention.

ADAS Improvement: the processed data is likewise fed
returned into the Advanced Driver Assistance Systems
(ADAS) to enhance functions like lane maintaining
assistance, adaptive cruise manipulates; crash avoidance,

and many others. With improved positional data, the ADAS
can intervene more accurately and faster.

e Vehicle Control Unit Training

Use of Odometer Data: The VCU learns drive patterns
related to different road types and conditions based on
odometer data. That training helps the VCU anticipate how
the vehicle should perform in similar situations again.

Also, from the VCU is Predictive Modelling, which
develops models to predict future road features and
conditions. The VCU) then uses this info on next 400m of
the road and prepares itself for safe manoeuvring around
sharp object before it even sees them.

Driver Alerts: The vehicle can inform the driver on
potential future road conditions such as curves ahead, or
steep hills etc giving them time to react.
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.
a A
Odmeter
3 Camera/LiDAR i—
| —
¥ Y
-~ ~ ™
Steering Rotary CPU /Vehicle Control Pre- Recorded
Sensor Unit Maps
N "y A
h 4
 —
Internal M.c asurng Initial Positioning
Umnit
—

Figure 3: System Architecture

In the above figure 3 shows the system architecture and
integration which gives the idea how the entire workflow
will be there.

V. ALIGNMENT OF PRE-RECORDED MAPS
WITH VEHICLE CONTROL UNIT (VCU)

A. Integrating of Pre-Recorded Maps on

e Overview of the HD Maps integration with VCU: HD
maps are digital form of the physical road environment,
which provide detailed information about Road
geometry and its features, e.g., Lane marking Traffic
signs. Loading this level of map data into the vehicle
control unit (VCU) and using it for navigation decisions
requires integration with these maps, such that we can
load them onto the on-board system so that the VCU has
access to all preloaded-map locations used throughout
its decision-making algorithms.

The integration approach will consist of compatibility
with the map data format and processing capabilities
that VCU can perform. The maps need to be filed in a
very quickly accessible and processable format by the
VCU.

Pre-Loaded Maps: How They Improve Navigation
Accuracy

e Better localization: HD maps help give an accurate
reference frame to the VCU system that it can cross-
check sensor data with live lane features. This cross-
checking provides utmost precision in the positioning of
your vehicle, especially when GPS signals may be weak
or spotty.

More maps result in: Redundancy and Reliability - Even if
there is no internet, the car can continue navigating
accurately as a result of pre-loaded maps. The redundancy
is used for recoverability in case of problems to operate
long distances with bad network coverage.

Increased Safety: The VCU could be better able to predict
and respond appropriately with potential events such as
curves, steep hills or intersections due the road condition it
is provided, which results in improving vehicle safety.

B. Training the VCU

¢ Data Integration and Machine Learning Techniques:

Source Data The training of the VCU requires
integrating data from a variety of sources, including pre-
recorded maps, GPS and IMU sensors on the device
itself or relayed independently via Bluetooth as well
odometers and cameras. This is what the data-
integration side gives you--an overall picture of where
each vehicle operates.
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e Machine Learning Algorithms: Advanced machine
learning algorithms such as neural networks to decision
trees are used for the analysis of integrated data. The
algorithms tap into pre-developed vehicle behaviours
and patterns of road conditions in the database as well,
further tweaking VCU decision-making.

Map + Read Sensor Data Training Algorithm

e Supervised Learning: Using labelled datasets where the
outputs (e. g., road conditions, vehicle position) are
known, then VCU can learn patterns and make
predictions by itself One such module is the VCU which
can learn road lane markings, and edges off camera
images map data.

e Reinforcement Learning: Training the VCU through
trial-and-error process, this system rewards itself by
receiving feedback on its actions. In one example: By
trying different makeovers within a complex
intersection, the VCU can learn an optimal path to
navigate through it and understand how well its
performance aligns with that intent.

C. Predicting current road position

e Accurate Vehicle Localization with Sensor Fusion:
This includes sensor fusion, or instantaneously
combining data from a wide array of sensors (GPS;
IMUs; odometry; cameras) to produce better estimates
on where the vehicle is. Every sensor has its own pros
and cons to it, Sensor fusion helps for the limitations of
an individual sensor.

e Kalman Filtering: A technique in various mathematical
applications of sensor fusion to reduce individual
sensors uncertainty, predict and update the vehicle
position. As a result, the Kalman filter provides an
optimal prediction over time because it averages
estimates based on measurements at that current point
and any previous points.

Note: Dead Reckoning Techniques for Position Updates in
Continuity,

Dead reckoning computes the current location of a vehicle
by estimating the distance intermediated from its last
known position, speed, and direction. ("-", Incremental
Updates") Doing so allows the VCU to keep an accurate
idea of where it thinks that vehicle is located, even if we
lose GPS.

While dead reckoning is susceptible to cumulative errors
over time, they can be corrected by periodically cross-
referencing with known positions from the pre-recorded
maps or an occasional GPS fix.

D. Escaping Road textures
Road Feature Detection with Computer Vision or LiDARS

[4].

o Image Analysis: Cameras gathers the real-time images
of road that is being processed using Computer Vision
algorithms to identify significant factors such as lane
markings, edges of roads, signals and obstacles. These
images are then analyzed using techniques such as edge
detection,  object  recognition and  semantic
segmentation.

o Fully adaptable: The VCU is continuously learning the
road environment through real-time image analysis,
which allows it to update its driving logic dynamically

and adapt itself to noticed changes (e.g., construction
work on a lane or unexpected obstacles).

E. Predictive Analytics to Predict Road Conditions:

e Historical Data Analysis: Predictive analytics is the
practice of extracting information from existing data
sets in order to determine patterns and predict future on
road using historical maps, pre-recorded points-of-
interest (POI) or past vehicle drive. This analysis has
helped in forecasting the future road conditions and
prevent any possible hurdles.

e Connected Predictions: Combining information from
existing historical-based predictions with real-time
sensor measurements, the VCU can provide well
informed forecasts for future road conditions. For
instance, VCU can combine map data to know that a
sharp curve is coming then use the vehicle's speed and
steering.

e Driver Alerts: The system can proactively alert the
driver of upcoming road conditions (e. g., sharp turns,
grades or intersections), preparing them to react and
adjust their driving style in time for those changing
conditions.

VI. FUTURE SCOPE

This concept for combining maps that had been recorded in
advance with VCU and local sensor data has the potential to
improve vehicle navigation abilities significantly:

e Predictive Road Analysis: The VCU can be trained to
predict and analyze the road ahead by using machine
learning algorithms along with advanced data analytics.
This would consist in estimating the next road
conditions (a tight corner, a sharp climb or descent) and
determine whether they are compatible with vehicle
speed. If the system senses that entering an orbit at his
speed will not be safe, it can communicate with real-
time to suggest a reduction in speed so she/he safely get
through this diverge. The model can also predict the
road anomalies[8] .

Additionally, better situational awareness - the VCU can
keep learning from new data and improve on its predictive
capabilities. It may be for example based on patterns of
road use, weather conditions and driver behaviour to
improve the accuracy and timeliness with which warnings
are generated. This is beneficial in cases where sudden
changes in the weather or unexpected obstacles may arise,
allowing for a dynamic system to immediately adapt and
provide proper guidance.

Future adaptive cruise control (ACC) systems can be linked
with the system. In conjunction with pre-recorded maps and
local sensors, the ACC (Adaptive Cruise Control) can also
modify a vehicle's speed based not just on its own distance
to another car ahead but also according to the anticipated
road gradient or profile. The combination should extend to
an improved level of driving safety and comfort.

e Vehicle-to-Everything (V2X) Communication: The
system can include V2X technology in the future to
enable vehicle-to-infrastructure and -vehicle
communication. This will extend the scope for
predictive, road and vehicle safety models providing
more data points that further refine navigation & safety
prediction algorithms in an integrated way. [2]
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By expanding what the VCU and map integration system
can do, that improved vehicle safety is pushed even further.
These upcoming advancements help to keep the technology
flexible and resilient, offering a safer driving atmosphere
for all sorts of climate situations.

VII. CONCLUSION

This paper explores the linkage fault for pre-captured maps
with vehicle control unit (VCU) to improve navigation
accuracy and safety of autonomous vehicles. These results
show that the integration of these sensor types greatly
enhances positioning for a wide range of demanding
scenarios, where GPS is either weak or even not available.
The key points indicated the major findings which were:

¢ Improved Navigation Accuracy:

Detailed reference framework the integration of a high-
definition (HD) pre-recorded map into the VCU improves
vehicle localization accuracy. By collectively combining
up-to-the-millisecond sensor readouts, cross-referenced
with the pre-loaded map features in real time sensing
systems establishes a confident geographic location for
when GPS signals are not available.

e Enhanced Safety:

Combining the pre-recorded maps with the VCU allows this
information to be used by the vehicle in predicting sharp
turns, intersections or obstacles ahead. It will also yield a
leap in vehicle safety by enabling reactive changes to
driving style, supplemented with timely warnings that
drivers can react too.

Less Reliance on Real-time Data By relying more heavily
upon precomputed features, the neural network ends up
having a substantial reduction in its need for real time data.
Using pre-loaded maps gives the vehicle less reliance on
real-time internet connectivity which allow for operation
even in areas with poor connections. This backup, is
particularly useful in a country with patchy network
coverage, such as mountainous regions where thousands of
telecom towers and swathes of fibre-optic cables have been
washed away by heavy rains.

o Effective Training of VCU:

The VCU learns from historical map data and machine
learning algorithms to make smarter decisions. By learning
from historical navigation patterns and sensor data, the
VCU can predict future road conditions in order to optimise
its strategies for navigating on roads.

In addition to the localization, efficient sensor fusion and
dead reckoning. By combining sensor fusion and dead
reckoning algorithms, this ensures continuous pseudo
vehicle locational stability. With support of data coming
from multiple types such as GPS, IMUs, odometers and
cameras the VCU is able to deliver a robust solution for
navigation even in GPS-denied environment.

In the end, though, merging pre-recorded maps with a VCU
is an impressive leap forward for on-board navigation and
safety when our vehicles become autonomous. More precise
vehicle positioning, as well our anticipation for what the
road has in store also improves an autonomous driving
system's efficiency and safety. Figure 4 shows the output of
the proposed idea.

Figure 4: End result / Expected Output

REFERENCES
[1] Ministry of Road Transport and Highways, "Road Accident in

India,” Ministry of Road Transport and Highways,
Government of India. Available from:
https://morth.nic.in/road-accident-in-india.

[2] J. Nidamanuri, C. Nibhanupudi, R. Assfalg, and H.
Venkataraman, "A  Progressive  Review: Emerging

Technologies for ADAS Driven Solutions," IEEE Trans.
Intell. Vehicles, vol. 7, no. 2, pp. 123-134, Jun. 2022.
Awvailable from https://doi.org/10.1109/T1V.2021.3122898

[3] Y. Maalej, S. Sorour, A. Abdel-Rahim, and M. Guizani,
"VANETs Meet Autonomous Vehicles: Multimodal
Surrounding Recognition Using Manifold Alignment," IEEE
Access, vol. 6, pp. 29026-29040, 2018. Awvailable from
https://doi.org/10.1109/ACCESS.2018.2839561

[4] K. Lim and K. M. Tuladhar, "LIDAR: Lidar Information
Based Dynamic V2V  Authentication for Roadside
Infrastructure-Less Vehicular Networks," in Proc. 16th |IEEE
Annu. Consum. Commun. Netw. Conf. (CCNC), 2019, pp. 1-6.
Available from https://doi.org/10.1109/CCNC.2019.8651684

[5] P. Marzec and A. Kos, "Road Line Detection by Reflected
Heat Assistant System for Car Navigation," in Proc. Mixed
Design of Integrated Circuits and Systems (MIXDES), 2022,
pp. [page numbers]. AGH University of Science and
Technology, Institute of Electronics, Cracow, Poland.
Auvailable from
https://doi.org/10.23919/MIXDES55591.2022.9838012

[6] R. Hayashi and M. Yagi, "An Observation Method of Vehicle
Lateral Position Based on Map Matching in Winter Road
Condition," in 2023 IEEE 12th Global Conference on
Consumer Electronics (GCCE), Sapporo, Japan, 2023, pp.
979-8-3503-4018-1/23/$31.00, Available from
https://doi.org/10.1109/GCCE59613.2023.10315649

[7] R. Saranya, V. Adarsh, S. Akash, P. Amirthap, S. Dinesh
Ram, and N. Ajay Kumar, "Advanced Driver Assistance
System for Enhanced Road Safety Analysis," in Proc. 2023
International  Conference on  System, Computation,
Automation and Networking (ICSCAN), Chennai, India, 2023,
pp. 1-7, Auvailable from
https://doi.org/10.1109/ICSCAN58655.2023.10395036.

[8] B. Ganguly, D. Dey, and S. Munshi, "An Unsupervised
Learning Approach for Road Anomaly Segmentation Using
RGB-D Sensor for Advanced Driver Assistance System,"
IEEE Trans. Intelligent Transportation Systems, vol. 23, no.
10, pp. 1234-1245, Oct. 2022. Available from
https://doi.org/10.1109/T1TS.2022.3164847

Innovative Research Publication

122


https://morth.nic.in/road-accident-in-india
https://doi.org/10.1109/TIV.2021.3122898
https://doi.org/10.1109/ACCESS.2018.2839561
https://doi.org/10.1109/CCNC.2019.8651684
https://doi.org/10.23919/MIXDES55591.2022.9838012
https://doi.org/10.1109/GCCE59613.2023.10315649
https://doi.org/10.1109/ICSCAN58655.2023.10395036.
https://doi.org/10.1109/TITS.2022.3164847

International Journal of Innovative Research in Computer Science and Technology (1JIRCST)

[9] World Health Organization, Global Status Report on Road
Safety 2018, WHO, Geneva, Switzerland, 2018. Available
from https://www.who.int/publications/i/item/9789241565684.

ABOUT THE AUTHOR

Varad Pramod Nimbalkar is
currently pursuing a Bachelor's
degree in Computer Science and
Engineering at MIT World Peace
University, Pune. He has conducted

\ significant research in artificial
intelligence and machine learning.
His work experience includes a role
‘ as a Data Acquisition Engineer at
Acceleracers Electric, where he
focuses on leveraging Al and ML for

various applications.

Innovative Research Publication 123


https://www.who.int/publications/i/item/9789241565684

	I.   INTRODUCTION
	II.   LITERATURE SURVEY
	III.   OBJECTIVE
	IV.  SYSTEM ARCHITECTURE
	Figure 3: System Architecture
	In the above figure 3 shows the system architecture and integration which gives the idea how the entire workflow will be there.
	V.  ALIGNMENT OF PRE-RECORDED MAPS WITH VEHICLE CONTROL UNIT (VCU)

	VII.  CONCLUSION
	REFERENCES

