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Abstract 
Humanoid robots, unmanned rovers, entertainment pets, drones, and other robots on wheels 

are examples of mobile robots. They differ from other robots in that they can walk around 

freely and have the intelligence to respond and form opinions based on perceptions of their 

surroundings. Mobile robots need a data source, a means of decoding that data, and a means 

of acting (including movement) in order to react to a changing environment. A strong 

cognition system is needed to recognise and adapt to an unfamiliar environment. There are 

currently mobile robots  that can move in a variety of ways, including walking, running, 

jumping, and other actions that are found in biological movement. Robotics-related fields 

such as wheeled mobile robots, legged robots, flying robots, robot vision ,artificial 

intelligence, and others have emerged. These domains draw on a variety of technological 

disciplines, including mechanics, electronics, and computer science. This article explores the 

world of mobile robots, covering the most recent trends. Artificial intelligence, autonomous  

driving, network communication, collaborative work, nanorobotics, amiable human-robot 

interfaces, secure human-robot interaction, and emotion expression and perception are the 

new developments that are leading the way. Additionally, these news trends are utilised in 

other industries, including manufacturing, distribution of commodities, service robotics, 

sports, ergonomics, and medicine. In the upcoming years, these trends will continue to 

develop. 
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Introduction 

One of the scientific topics that is now 

expanding the quickest is mobile robots. 

Mobile robots are capable of replacing  

 

humans in several professions. Numerous 

other industrial and nonindustrial 

applications exist as well, such as those for 

surveillance, planetary exploration, 



patrolling, emergency rescue operations, 

reconnaissance, petrochemical 

applications, industrial automation, 

construction, entertainment, museum 

guides, personal services, intervention in 

harsh environments, transportation, 

healthcare, and so forth. The domains of 

locomotion, perception, cognition, and 

navigation make up the foundation of 

mobile robotics. [1] The solution to 

locomotion issues is to comprehend the 

Kinematics, dynamics, and control theory 

all relate to mechanisms. 

Signal analysis and specialised domains 

like computer vision and sensor 

technology are involved in perception. It is 

cognition's job to analyse the input data 

taking the appropriate measures in 

response to data from sensors accomplish 

the mobile robot's goals. It is in command 

a plan for the control system 

Mobile robots have the ability to move 

autonomously—that is, without the aid of 

outside human operators—in an industrial 

facility, a lab, on the surface of another 

planet, etc. When a robot can decide for 

itself, with the aid of a perception system, 

what has to be done to complete a task, it 

is autonomous. To coordinate all the 

robot's subsystems, it also needs a 

cognition unit or control system. 

LITERATURE SURVEY 

Locomotion 

Locomotion is the first problem that 

mobile robots face. Although their motion 

usually takes place in known, controlled 

environments like a factory, department 

stores, and so on, on other occasions they 

have to move in dangerous, hostile, and 

severe conditions (e.g. the Sojourner robot 

used in the Mars Pathfinder mission to 

probe Spirit and Opportunity landed on 

Mars in 2004, followed by Curiosity in 

2012[8], and Mars in 1997[6]. 

The locomotion system of the robot is a 

crucial component of the mobile robot 

design and it depends not only on the 

medium in which the robot moves (on the 

surface of the Earth, for example, but also 

(e.g., in the air, under water, etc.), but also 

on technical standards such as 

topographical conditions, controllability, 

and manoeuvrability reliability, 

effectiveness, and so forth. Robots can 

primarily walk, roll, jump, run, and shoot 

depending on it. Fly, skate, slide, and 

swim. Depending on how they move 

system, mobile robots fall into the 

following categories: 

1. Fixed (arm or manipulator) 

2. based on land 

a. A mobile robot on wheels (WMR) 

b. A mobile robot with legs that can move. 

c. Tracked slip-and-skid movement the 

hybrid 

3. Airborne 

4. founded in water 

5. Other 

Robot (arm/manipulator) that is 

stationary: 

Industrial robots and manipulators are two 

examples of this category. Base of the 

robot is they are fixed and mostly have an 

end-effector along with an open kinematic 

chain has specialised tools that can handle 

things as well as carry out operations like 

welding, painting, assembling, machining, 

and other processes. robots like this 

include Kawasaki, Comau, Wittman, 

Staubli, Fanuc, Kuka, Abb, and so on. 

Other Gripping mechanisms are crucial in 

stationary robotic systems. Gripping is a 

crucial component of handling, and from 

the start, grasping tools were designed 

primarily to assist humans in 



accomplishing activities, offering remedies 

that tools and prostheses, which can be 

divided into two categories.13 Over time, 

Grabbing devices are now utilised in a 

variety of fields, including industries; 

Agriculture, among other things, and 

numerous robotic hand and finger 

mechanics been developed. Carlos et al. 

provide a comprehensive overview. 

Terra firma robots: 

These fall into the following categories: 

mobile robots on wheels. One of the most 

crucial robot systems is the wheel. 

locomotion, and autonomous intelligent 

vehicles (AIVs) are part of a challenging 

research area in mobile robotics that is 

based on signal-image processing and 

pattern recognition ideas. They are going 

to be crucial in transport, logistics, and 

distribution. Using wheels is simpler than 

using treads or legs, and designing wheels 

is also simpler.When the robot is going 

over flat, unobstructed ground, build and 

programme. They additionally frequently 

cost much less than their counterparts with 

legs. a wheel control less intricate, and 

they damage the surface where they move 

less compared to alternative alternatives. 

        Wheels' primary drawback is that 

they are not very adept at avoiding hazards 

like rocky ground, sharp surfaces or low-

friction zones. There are four basic wheel 

kinds. 

I. Fixed standard wheel: These are 

ordinary wheels with one degree of 

rotation about the contact point, degrees of 

freedom (DOF). 

II. Castor wheel: It rotates around an offset 

steering joint and has two degrees of 

freedom. 

III. Swedish wheel: It revolves around the 

driven wheel axle and has three degrees of 

freedom around the contact point and the 

rollers. 

IV. Technically speaking, it is 

implemented using a ball or spherical 

wheel. 

Knowing the robot's number and type of 

wheels is crucial for modelling the 

kinematics and dynamics. Generally 

speaking, research on wheeled robots tends 

to on. 

Its purpose is to make it possible for all of 

the wheels to stay in contact with the 

ground, especially while the robot is 

navigating uneven terrain. 23 There are 

numerous wheel arrangements for rolling 

robotics, as demonstrated by Campion and 

Chung15, notwithstanding the No drive 

arrangement is ideal that simultaneously 

enhances stability More issues with 

stability exist in robotic bipeds.There are 

further wheel designs, like Laney and 

Hong.24 Moreover, the positioning of the 

wheels and the Additionally,the mobile 

robot's configuration is crucial. 

WMRs can also be divided into groups 

based on their drive systems: 

I. WMRs with differential drives 

II. WMRs in vehicles 

Omnidirectional WMRs, third 

WMRs with synchron drive  

There is no ideal drive system that 

simultaneously maximises stability, 

controllability, and manoeuvrability. Each 

restrictions specific to mobile robot 

applications exist on the design process for 

robots. The issue is simplified to just 

choose taking into consideration the most 

practical drive configuration every 

compromise. 

robots with just one wheel. Robots on 

unicycles only have one fixed or typical 



wheel. The unicycle system is by its very 

nature unstable. both lateral and 

longitudinal Stability controls are required 

concurrently to keep the stance of a 

unicycle.28 robots with two wheels. These 

have two parallel, traditional wheels that 

are identical and attached to both sides of 

the robot.are managed by two separate 

actuators. Additionally, it is believed that 

each wheel is parallel to the ground and 

There is pure rolling and no slipping of the 

wheels on the ground. 29 The vacuum 

cleaner Roomba is a two-wheeled robot 

that is an excellent example of mobility 

modern domestic applications of robotics. 

a robot with three wheels. There are two 

different kinds of three-wheeled robots: 

differentially steered (two driven wheels 

with an additional free turning wheel to 

keep the vehicle balanced) and two wheels 

driven by a motor. a single actuator and 

third-wheel driven steering. bots with four 

wheels. These machines are sturdier than 

compared to its three-wheeled version 

because the Rubio and co.The centre of 

gravity (COG) is situated within the rather 

than a triangle, four wheels. 

Robots based on AIV 

An unmanned aerial robot, or "drone," is a 

device that executes a pre-programmed 

task with or without a human operator. It is 

modelled after how an aeroplane operates 

and takes place without any human 

interaction. the most recent ones can 

currently take totally unrelated to the acts 

of, and landing their managers. At first, 

they were mostly utilised by the military. 

but they quickly grew to include other 

applications. for instance, scientific, 

agricultural, commercial, and leisure, 

distribution, product deliveries, and 

policing and surveillance & logistics, 

aviation, and other topics (see Paul77 for a 

description of "drones" 

underwater robots 

Exploring the oceans and other 

inhospitable underwater regions has long 

been a goal of man. As an The underwater 

vehicle manipulator system, a crucial 

subset of mobile robots, is currently one of 

the most popular study subjects. 78 Many 

tools have been created for this, such as 

robotic devices. One type of submarine is 

Ocean One robot. It is a human-like robot 

that investigates the ocean floor. It utilises 

the finest features of remotely operated 

vehicles 

Perception 

An autonomous mobile robot must learn 

about both its surroundings and its own 

capabilities. This is accomplished by using 

sensors, followed by the extraction of 

pertinent data from the measurements 

made by such sensors .Robotic tasks are 

made possible by the use of sensors. 

localization and positioning operations. 83 

They are also employed in representing 

and mapping.84 Additionally, they are 

quite helpful in other robotic applications, 

like object recognition.85,86 The most 

recent developments in artificial 

intelligence and sensor technology are 

utilised in voice recognition systems, 

which are crucial for replicating human 

talents. 

categorization of sensors 

For data collecting, a robot can make use 

of a wide range of sensors. You can 

classify them as follows: 

the proprioceptive-exteroceptive system. 

b) Active-passive.  

a) Proprioceptive sensors detect internal 

body data. robot, such as wheel load, joint, 

and motor speed angles, battery power, 

and other factors. Exteroceptive sensors 

gather data about the environment around 



the robot, including distances, light levels, 

and sound volume. 

b) Passive sensors assess the surrounding 

environment 

energy coming into the sensor, including 

from microphones, probes for measuring 

temperature and Charge Coupled Device 

cameras with complementary metal oxide 

semiconductors (CCD) or CMOS 

technology. Activated sensors emit into 

the environment, and then gauge the 

reaction. 

brain and nervous system 

A mobile robot's mechanical setup needs 

to be controlled in order to carry out tasks 

and accomplish goals. The three pillars of 

the control system are perception, 

processing, thinking, and doing. 

Information about the surroundings and 

the robot is provided by the perception 

system. itself, as well as how the robot 

interacts with its surroundings. 

After processing this data, the necessary 

commands are given to the actuators, 

which move the mechanical devices. 

structure. Having determined the 

surroundings and the robot's course, When 

a robot's destination or purpose is known, 

its cognitive architecture must plan the 

robot's course of action. to accomplish its 

goals. Consequently, the mental capacity 

of The robot is responsible for making and 

carrying out decisions on the robot makes 

use of to accomplish lofty goals.  

Navigation 

The ability to navigate is the most crucial 

component of a mobile robot's design. The 

goal is to get the robot to move. moving 

from one location to another in a known or 

unknown environment while accounting 

for the sensor values reach the intended 

goals. Therefore, the robot is required to 

rely on its other features, like perception 

the robot needs to obtaining useful data 

from its sensors, localisation the robot's 

position and setup must be known, 

cognitive The robot must determine what 

to do to accomplish its objectives), and 

motion control (the robot must determine 

the forces it must apply to the required 

trajectory by using the actuators). several 

of the mobile robot's inability to follow a 

linear path   

Map-making and localization 

In order for the robot to navigate 

successfully, it must determine its position 

in the workplace. then localization   

Key challenges include perception, motor 

control, and language. when navigating a 

robot. Localization and representation go 

hand in hand. If a robot might be outfitted 

with a precise GPS system  

The localization issue would be fixed. The 

machine would constantly be aware of its 

whereabouts. however, at present time, this 

system is either unavailable or 

insufficiently accurate to use. In any event, 

locating a robot requires more than just 

both its absolute position on Earth and its 

relation to regard towards a goal 

Avoidance of obstacles 

During robot motion, it is necessary to 

prevent collisions between the mobile 

robot and obstacles. Navigation on robots 

is connected to the mobility of a mobile 

robot in the environment (known or 

unknown) to succeed without encountering 

any obstacles. The robot's journey from 

where it is now to the desired destination 

includes figuring out a trajectory. A 

roadmap for the procedure Using sensors 

or another positioning system, determine 

the robot's current location and the 

intended destination. Moreover, a strong 

motion. The planner must be able to 

recognise robot collisions .The challenges 



present in the workplace so that the robot 

can .In order to avoid a collision, the 

object must alter its course or halt. 

Collisions can be avoided using obstacle 

avoidance algorithms. Obstacle avoidance 

and detection are involved. 

CONCLUSION 

The purpose of this article is to offer a 

brief text that helps a comprehensive 

understanding of mobile robots while 

synthesising the available data. 

Navigation, perception, cognition, and 

locomotion are the core components of this 

field. The latest developments, fashions, 

and creative uses are sporadically cited 

throughout the piece, and the most recent 

references are provided for those who want 

to skim over this area. Robots generally, 

and mobile robotics specifically will 

continue to develop throughout the 

upcoming years. 

Artificial intelligence, speech recognition, 

affective human-robot interaction, 

cognitive architecture, and increasingly 

used in specially developed robots for a 

variety of uses, including military defence 

and security, monitoring, risky 

employment, and movement in hazardous 

space exploration, locations. 

The use of mobile robotics in the food 

sector, food processing, pick-and-place 

applications, networking, and collaborative 

work will become more and more 

prevalent. Technological fields will keep 

progressing. 

The way that industries operate is already 

being profoundly impacted by 

technological advancements like 

conversational skills, delivery drones, 

autonomous driverless automobiles, and 

smart factories with robotic co-workers. It 

is anticipated that new platforms and 

systems as well as advanced mobile 

technologies would be widely adopted. 
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