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Abstract

High-definition mapping will be a cornerstone in the advancement 
of geospatial technology, particularly in the realms of autonomous 
driving, urban planning, and precision agriculture. HD maps are highly 
comprehensive representations of the physical world, capturing 
information at a centimeter-level accuracy, far surpassing the capabilities 
of traditional mapping methods. This precision is crucial for functions 
that demand real-time, reliable, and detailed environmental data. This 
white paper explores the reasons why HD Mapping is essential for ADAS, 
the role of geospatial map layer inputs, the necessary geospatial layers, 
challenges in obtaining these layers, and how advanced techniques can 
overcome these challenges.

HIGH-DEFINITION MAPPING: 
THE CORNERSTONE 
AUTONOMOUS DRIVING
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ADAS includes various electronic systems 

designed to aid drivers in driving and 

parking functions, thus improving overall 

road safety. HD Mapping provides highly 

detailed and accurate representations 

of the driving environment, which are 

necessary for the operation of ADAS. 

Geospatial map layer inputs, including 

precise geographical data, play a crucial 

role in creating these HD Maps, enabling 

the sophisticated functionalities of ADAS.

Introduction

1. Precision and accuracy

HD maps offer a level of detail and accuracy much greater than conventional maps. They include information such as lane markings, road 

curvature, gradient, and other critical road attributes, which are essential for ADAS to function reliably.

The necessity of HD mapping for ADAS
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2. Real-time data and updates

ADAS relies on up-to-date information to 

make informed decisions. HD Maps can be 

updated in real-time, providing the latest 

information about road conditions, traffic, 

and potential hazards.

3. High-level environmental awareness

HD Maps provide vehicles with a 

comprehensive understanding of their 

surroundings, enabling ADAS to anticipate 

and react to dynamic driving conditions, 

such as road closures, traffic jams, and 

adverse weather conditions.

4. Improved navigation and localization

Precise localization is crucial for ADAS. HD 

Maps provide precise positioning evidence, 

helping the vehicle navigate complex 

environments, such as urban areas with 

tall buildings or densely forested regions 

where GPS signals may be weak.

5. Safety and reliability

HD Maps provides detailed information 

that improves the safety and dependability 

of ADAS. Collision avoidance, adaptive 

cruise control, and automatic parking 

technologies rely on reliable map data to 

function properly.

1. Data collection

Geospatial map layer inputs are gathered 

from various sources, including:

• Satellite imagery providing broad-area 

coverage, helping update large-scale 

geographical features.

• LiDAR to capture detailed 3D data of the 

environment

• GPS to get precise location information

• Cameras and sensors for visual and 

environmental data

2. Data processing

The collected geospatial data is processed 

to create HD Maps. Key steps are as follows.

• Integrating data from multiple sensors 

to improve accuracy and reliability

• Machine learning-based analysis and 

classification of data to identify road 

features and anomalies

• large-scale data processing and real-

time updates facilitated by cloud 

computing

Geospatial Map Layer Technological Framework of HD Mapping
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3. Essential geospatial map layers

HD Maps consist of multiple layers, each 

serving a specific purpose:

• Base layer contains fundamental 

geographic information such as roads, 

buildings, natural features and aesthetic 

layers

• Localization layer provides data for 

precise vehicle positioning

• Planning layer offers information for 

route planning and navigation

• Perception layer includes detailed data 

on road signs, lane markings, and traffic 

signals

• Prediction layer contains predictive 

information about road conditions and 

potential hazards
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2. Adaptive cruise control 

With the use of HD Maps, ACC systems can 

predict traffic signals, curves in the road, 

and other factors. This makes acceleration 

and deceleration smoother and improves 

fuel economy and passenger comfort.

3. Automated parking

HD maps assist automated parking 

systems by offering precise information 

about parking spaces, obstacles, and 

the surrounding environment, enabling 

accurate and safe parking maneuvers.

4. Collision avoidance

ADAS relies on HD maps to detect 

potential collision scenarios by identifying 

road hazards, pedestrian crossings, and 

other vehicles, allowing for timely evasive 

actions.

1. Lane keeping assistance

HD maps offer a level of detail and accuracy much greater than conventional maps. They include information such as lane markings, road 

curvature, gradient, and other critical road attributes, which are essential for ADAS to function reliably.

Applications of HD mapping in ADAS

5. Traffic sign recognition

HD maps enable vehicles to recognize and interpret traffic signs accurately, ensuring compliance with traffic rules and enhancing road safety.

There are obstacles to overcome in terms 

of cost, real-time updates, data ownership, 

localization, and system safety in obtaining 

geospatial map layers for HD mapping in 

ADAS. It can be costly to gather data; it is 

imperative to provide real-time updates; 

and data ownership and aggregation 

present competitive challenges. To 

overcome these obstacles and provide 

precise and trustworthy HD mapping for 

ADAS, the industry must work together 

and be innovative.

• Accuracy and completeness: Ensuring 

that geospatial data is accurate and 

complete can be challenging due to

Challenges in obtaining geospatial map layers
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Using cutting-edge methods is necessary 

to overcome obstacles in obtaining 

geospatial HD map layers for ADAS. We 

can handle the challenges involved in 

obtaining precise and current map layers 

by utilizing state-of-the-art technology 

and creative methods. By overcoming 

challenges like data integration, quality 

control, and real-time updates, these 

cutting-edge methods guarantee that 

ADAS systems have access to dependable, 

high-definition geographic data. We can 

improve the effectiveness and efficiency 

of generating geospatial HD map layers 

for ADAS through ongoing research and 

development, which will ultimately lead 

to safer and more intelligent driving 

experiences.

• Advancements in sensor technology, 

such as improved LiDAR and high-

resolution cameras, can enhance data 

accuracy and reliability.

• Machine Learning and AI can improve 

data processing and analysis, enabling 

more accurate identification and 

classification of road features.

• Leveraging cloud computing can 

facilitate the processing and storage 

of large volumes of geospatial data, 

enabling real-time updates and 

scalability.

• Advanced data fusion techniques can 

integrate data from multiple sources, 

improving overall accuracy and 

completeness.

• Developing and adhering to 

standardization protocols can 

streamline data integration and ensure 

consistency across different data 

sources.

Overview

In this case study, we explore a real-time 

use case demonstrating the significance 

of HD mapping for ADAS and the essential 

role of geospatial inputs. This case centers 

on the implementation of HD mapping in 

a metropolitan area to improve the safety 

and efficiency of a public transportation 

system's autonomous buses.

Background

A bus fleet that is entirely driverless is 

being introduced into a crowded city by 

a public transportation firm. Improving 

rider satisfaction overall, cutting down on 

accidents, and increasing transportation 

efficiency are the main goals. The 

authorities require precise and real-time 

HD maps integrated with ADAS.

Challenges

• Complex urban infrastructure with 

crowded cityscape includes intricate 

road networks, frequent traffic signals, 

and various pedestrian zones.

• Navigating this environment safely 

requires accurate lane-level guidance 

and reliable obstacle detection.

• There are diverse traffic situations; the 

city experiences heavy traffic, frequent 

roadworks, and temporary closures

• Real-time updates to HD maps are 

essential to reflect these changes 

instantly.

• Safety and compliance guaranteeing 

that the self-driving buses adhere to 

traffic laws and safely pass pedestrians.

• When faced with unanticipated 

impediments or traffic signs or signals, 

the system must be able to detect them 

and react appropriately.

Solution

HD mapping for ADAS requires a variety 

of data sources, including high-resolution 

LiDAR, camera, GPS, and IMU, satellite, 

aerial photogrammetry, and current map 

data, as well as real-time traffic and road 

condition data, semantic information, 3D 

models, and sophisticated AI processing. 

All these inputs work together to 

guarantee the production of an accurate, 

dependable, and current HD map, 

improving the functionality and security of 

ADAS systems. The solution involved the 

following key components:

Overcoming challenges with advanced techniques

Case study: The necessity of HD mapping for ADAS and the vital role of geospatial inputs - 
autonomous vehicles for a metropolitan city

   variations data sources and collection 

methods.

• Real-time updates: Maintaining up-

to-date maps in real-time requires 

continuous data collection and 

processing, which can be resource 

intensive.

• Sensor limitations: LiDAR and cameras 

may have limitations in certain weather 

conditions or environments, affecting 

data quality.

• High computational requirements: 

Processing large volumes of geospatial 

data requires significant computational 

resources and advanced algorithms.

• Integration and standardization: 

Integrating data from various sources 

and ensuring standardized formats can 

be complex and challenging.
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Output 
Generation

Delivery and 
Deployment

Maintenance 
and Updates

Combining various inputs involves a 

meticulous process of data collection, 

alignment, integration, and advanced 

analysis. The output is a highly accurate 

and detailed HD map tailored for ADAS, 

delivered through compatible data 

formats, APIs, cloud services, and onboard 

storage. Continuous updates and client 

feedback ensure the maps remain precise 

and reliable, enhancing the performance 

and safety of ADAS systems.

Ensures the accuracy 
and relaibility of the HD 
map 

Field surveys and 
validation checks are 
performed to con�rm 
the accuracy of the 
mapped data, 
calibrating sensors and 
correcting errors as 
needed. 
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Accuracy

Calibration

• Autonomous vehicles/buses equipped 

with LiDAR, cameras, and GPS systems 

surveyed city streets, collecting 

comprehensive geospatial data.

• The data helped create detailed HD 

maps with centimeter-level accuracy.

• These maps were integrated with 

transport authority’s ADAS platform to 

guide the autonomous buses.

• A robust pipeline was established 

to integrate real-time data, ensuring 

the HD maps reflected current road 

conditions, traffic patterns, and 

temporary changes.

• The ADAS utilized HD maps to provide 

precise lane-level guidance, obstacle 

detection, and traffic sign recognition.

• Predictive analytics enhanced the 

system’s ability to anticipate and 

respond to dynamic road conditions.

Implementation

Combining inputs and delivering HD mapping for ADAS



External Document © 2024 Infosys Limited

 º Enhanced navigation accuracy of 

autonomous buses improved lane-

keeping and accurate navigation 

through complex urban environment.

 º Increased safety, particularly in locations 

with a high pedestrian traffic volume. 

Real-time updates and accurate 

mapping considerably decreased the 

danger of collisions and guaranteed 

adherence to traffic laws.

HD mapping and the vital role of 

geospatial inputs in enhancing ADAS 

functionality. By integrating high-

resolution geospatial data, real-time 

updates, and advanced data processing, 

the autonomous vehicle fleet can achieve 

significant improvements in navigation 

accuracy, safety, and operational efficiency. 

This success underscores the critical 

importance of HD mapping for ADAS 

in complex urban environments and 

demonstrates the transformative potential 

of geospatial inputs in autonomous public 

transportation.

Results

Conclusion

Machine learning techniques for denoising and outlier removal & classification algorithms

 º Operational Efficiency with 

deployment resulted in improvement 

in bus punctuality and a reduction 

in operational costs due to fewer 

navigation errors and delays.

 º With the consistency and safety of the 

autonomous bus service, it led to higher 

passenger satisfaction and increased 

ridership.
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HD Mapping and geospatial map 

layer inputs are indispensable for 

the advancement and functionality 

of ADAS. They provide the detailed, 

accurate, and real-time data necessary 

for safe, efficient, and enjoyable driving 

experiences. as technology continues 

to evolve, overcoming the challenges 

in obtaining geospatial layers through 

advanced techniques will further enhance 

the capabilities and reliability of ADAS, 

paving the way for the next generation of 

intelligent and autonomous vehicles.
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