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Abstract

Autonomous vehicles (AV) increase safety while consuming less energy, fuel, and reducing traffic-
related pollution. We'll create a Terrain Globetrotter Bot from scratch. An RP Lidar is interfaced with
an RP Lidar in the front top portion of a Terrain Globetrotter bot, which has a straightforward
construction and uses the ROS (Robotic Operating System) software library of version ROS Kinetic
/ Melodic. This low-cost mapping bot has capabilities like SLAM (Simultaneous Localization and
Mapping), which can not only create a map of the environment using Lidar scans and Matlab's
Robotic Operating System Software package to communicate with ROS in the Raspberry Pi via ROS
Network Configurations, but also other features like asking the user to select the destination, path
planning to safely reach the destination, and then gathering the necessary small resources. The
objective of the project is to build a completely autonomous robot that can map its environment and
avoid impediments. A chassis with tracks, two motors, a lidar, a compass, and a Raspberry Pi can be
used to achieve this. The work given here is a mini-project that is taken up as a part of the curriculum
completed by electronics and communication engineering students in the second year of the
electronics & communication engineering department at Dayananda Sagar College of Engineering in
Bangalore.
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1. Introduction

Autonomous cars are a quick application of studies on self-sufficient expert systems in freightage.
They may also be referred to as driverless cars or self-driving autos. The first self-sufficient cellular
robotic expert system recorded was Shakey the robotic (1965-1973). It developed through the
Synthetic Intelligence Centre (SIC) at Stanford Research Institute (SRI), becoming capable of
observing the environment, pondering navigation, and planning. A well-known product, Turtle Bot,
uses the navigation and SLAM technologies that are ideal for home care robots. It also has various
variations based on features and structure. The robot has a gyro, Kinect sensors, a lidar, and a laptop
with a mapping feature [2]. The Raspberry Pi was used to perform the same mapping for localization
and navigation, and ROS software packages were used to connect Matlab to the Raspberry Pi [3].

2. Robot operation system

The Robot Operating System (ROS) is a collection of software libraries used to create robotic
applications. It also includes various algorithms and a selection of development tools. [4]. Since ROS
is open source and works with all operating systems, we may access the ROS bot from Matlab by
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utilising the Robotic Operating System Software package. [5]. Simultaneous Localization and
Mapping, or SLAM. Starting with a simple example, consider Google Map, which contains a
complete route around the entire planet. SLAM mapping is similar to that portion [6]. Similar to this,
each person is located on that map using their Latitude and Longitude utilising GPS (Global
Positioning System) [7]. Another illustration is the ability to simultaneously map and localise utilising
the SLAM algorithm and Lidar to map the environment [8].

3. LIDAR

LIDAR, which stands for Light Detection and Ranging, uses light in the form of a laser pulse to
identify obstacles and measure their distances [9]. Adding safety-censorious behaviours, a completely
autonomous vehicle may be expected to travel to a specific area without any presumption of being in
authority with the driver. It is feasible to map the entire environment using laser scans, which contain
ranges, angles, cartesian coordinates, and the number of the value obtained, by continuously getting
ranges throughout the environment with accurate angle differences between each range. There are
numerous classifications for LIDAR based on the physical and scattering processes and platforms.
Lidar is one of those 360 degrees that has significant applications [10].

4. Robot navigation system

Autonomous navigation holds a lot of promise because it offers a wide range of applications that go
far beyond a self-driving car. Numerous applications for this technology exist, including parcel
delivery, mail delivery, and even considerably more sophisticated uses like mining, access to
dangerously isolated locations, and exploration [11]. On the other hand, search and rescue prototypes
for the water and air environments are also made using this technology. Since human mistake is to
blame for more than 90% of traffic accidents [13], the use of automated cars on a regular basis will
result in a considerable improvement in land transportation safety concerns. The current generation
of fully electric vehicle prototypes for transportation of people and goods already incorporates
mapping technology based on 2D and 3D lidar sensors, as well as a number of cameras positioned all
around the vehicle that enable a real-time interpretation of the surroundings based on machine
learning [14].

5. Algorithm development

Algorithms that enable the efficient use of this technology with fewer resources must be developed
or improved. In order to map the position of the vehicle and avoid obstacles in real time, this article
focuses on the design and implementation of an autonomous prototype whose navigation system is
based on a Laser Imaging Detection and Ranging (LIDAR) sensor to generate an environment bi-
dimensional reconstruction. The prototype also has a GPS module, an electronic compass, and several
proximity sensors. The Raspberry Pi 3 B platform integrates all of these components, enabling the
development of several engineering-focused applications. These sensors were characterised in terms
of accuracy and precision to integrate them in the best way and reduce navigation errors because their
good operation is essential to the navigation of the prototype.

6. Six types of vehicle autonomy

2. There are six tiers of vehicle autonomy, according to the Society of Automotive Engineers (SAE)
[15]. No automated systems 2) Driver support (3) Some automation Four) Conditional automation 5)
A lot of automation 6) Complete automated Our prototype is made to comply with level 5 (high
automation) requirements because it only needs human input when setting its goal.

7. Objectives & Scopes
Terrain Globetrotter Bot has the ability to make a 2D map of fixed items. It is unable to produce a
dynamic object map. It is only beneficial for researching land surveys and can only gather a certain
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number of samples. In order to identify knowledge gaps for successful experimentation, this study
article aims to evaluate the body of existing literature on lane sensing and tracing for ADAS. The
document compares and analyses the best algorithms for lane sensing and tracing, examines the
unique datasets that were used to validate the algorithms, and examines the metrics that were applied
to measure their effectiveness. The review identifies and groups the three types of lane recognition
and tracing algorithms now in use: function-based, mastery-based, and model-based, offering an
organised manner to comprehend the fundamental concepts of lane sensing and tracing algorithms in
the literature. A few copyrights used by automakers are also compared to well-known developing
commercialization operations in this industry in those three groups. Despite this, it is impossible to
conduct a thorough review of all patented works due to the large number of patents that universities,
research institutions, and automakers have been granted. the restrictions of the investigation. By
highlighting recent developments in lane identification and tracking for ADAS as well as the
obstacles that will need to be overcome in the future for dependable lane sensing and monitoring
systems, this structured review is likely to be helpful to researchers working in this subject. The
format of this review paper's outline is as follows. The method used to review the literature is
surveyed in the second stage. A thorough overview of the available literature on lane sensing and
monitoring algorithms is presented after a thorough explanation of the sensors utilised in ADAS. The
conclusions of the fifth segment are presented after the discussions of the fourth phase.

8. Proposed Approach

A Raspberry Pi 3 B CPU serves as both the brain and a communication node in the prototype control
system. All of the signals from the sensors are received by this microprocessor, which then analyses
and merges them into the navigation system to determine the route. As shown in Fig. 1, the output
data is additionally provided to the vehicle engines for commissioning. The prototype features two
different kinds of sensors: proximity sensors, which let the car interact with its surroundings and
prevent collisions, and geolocation sensors, which let it determine its location in real time and
determine the path using a navigation system.

9. Conclusions, Recommendations and Next Steps

This study aimed to demonstrate the potential of LIDAR for autonomous mapping and navigation.
The system used in this study can be used as a starting point for the implementation of commercial
machinery like an autonomous vacuum or forklift. Despite the fact that the current design is restricted
to lower-quality components, we were still able to create fairly accurate maps and drive the robot
precisely inside them. The system will be multithreaded in order to shorten the time it takes to scan a
room and choose a path. In the near future, we aim to have included a mechanism for the robot to
move more freely than only performing 90 degree turns. All things considered, we believe that this
project has been a wonderful conclusion of what we have learnt while earning our degrees in
electronics and communication engineering.
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