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Abstract:“Human health and safety are priceless, which puts huge limitations on what a sports competitor can perform without 
harmful consequences: we want to participate in and observe physically strenuous sports, without the risk of physical harm.Robots, on 
the other hand, do not have such limitations and can participate and perform in ways humans can’t.” Progress is constantly being made 
and new applications are constantly coming out in the area of field robotics. The present research article critically reviewed the 
various beneficial uses of robotics in the field of physical education and sports. 
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Introduction 

The Sport is no stranger to technological innovation. Over the years technology and sports science have been working in tandem to 
improve the output of professional and amateur athletes. But as well as transcending the limits of human capability, how else have AI 

and robotics changed the game? 

Sports is an intrinsic part of civilization, but sport as we know it is in for a game changer with artificial intelligence being 
combined with human skill for a new era of sport to commence. Just as art and technology have evolved with our species so has sport. 
Considering that almost overnight after the birth of the car in the late 19th century we had Motorsports, it makes sense that now 
robotics are finding their way into the modern-day sporting competitions. 

 
The future is set to be mind blowing for those who watch and those who participate. Athletes of the future will not simply be 

human, at least not by today’s standards. It is believed that cyborgs, robots, biochemically enhanced humans and humans who have 
legally taken performance enhancing drugs will all combine for a sort of mutated special Olympics for the ultimate sporting and 
species test. Future sports will face many ethical challenges as technology progresses to combine man and machine and genetically 
alter man it raises the question of reality. Faster, stronger, quicker humans will be in place due to the drug trials that will take place to 
get them to the zone they need to be in to compete. Thus, the athlete of tomorrow will be in a completely different category from those 
of today. 

 
The popular saying “health is wealth” gives a large meaning to our life as health is considered the most valuable and precious 

for every individual. Good health means not only a state of absence of disease in the body, but a complete physical, mental, social as 
well as spiritual wellbeing of an individual. 
 

Technology in sports today is a fast-growing field. The desire to move faster, recover quicker and last longer, have led to the 
increased integration of technology into sports. The prevalent fields of today's research and high-tech products are textiles, material 
science and electronics. Through better nutrition and training, the athletes of today are becoming faster and stronger. Old records are 
constantly being broken, and new ones set. While the vast majority of these achievements are likely due to the athelete themselves, 
improvements in sports technology have also played a notable role (1). New sports gear technologies have especially been relevant to 
the sports of rowing, cycling, swimming, tennis and other individual and team games giving rise not only to new records, but also the 
ways in which the sport is played. 

 
The sporting goods industry and research institutions commonly use a combination of human, mechanical,and virtual tests in 

the development of sports equipment. Human, or athlete, testing may provide the most realistic environment but numerous issues such 
as the sample size, variability in performance, number of trials, and data-processing times (2,3) have meant that alternative methods 
are also heavily utilized. Virtual testing, such as finite element modelling, can be classed as a ‘developing technology’ with great 
potential as a cost- and time-effective means of equipment development. However, its current limitations include the geometric 
complexity of what can be modelled, the material properties, and the appropriate boundary conditions (4) Consequently, mechanical 
testing remains an integral part in the development of sports equipment (5-10). Mechanical devices are favoured because of their ease 
of use, controllability, and repeatability potentially over several thousand cycles. However, they are currently limited to only one or 
two linear or rotational degrees of freedom and thus lack bio fidelity in their representation of human movements which are generally 
significantly more complex, e.g., running (10). Virtual testing, such as finite element modelling, can be classed as a ‘developing 
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technology’ with great potential as a cost- and time-effective means of equipment development. However, its current limitations 
include the geometric complexity of what can be modelled, the material properties, and the appropriate boundary conditions (4). 
Consequently, mechanical testing remains an integral part in the development of sports equipment (5-9). Mechanical devices are 
favoured because of their ease of use, controllability, and repeatability potentially over several thousand cycles. However, they are 
currently limited to only one or two linear or rotational degrees of freedom and thus lack bio fidelity in their representation of human 
movements which are generally significantly more complex, e.g., running (10). 

 
An autonomous computer system does not depend on external factors meaning that it works reliably and constantly, 24/7, and 

it can work in danger zones.(11) As a rule, its accuracy is greater than that of a human, and it cannot be distracted either by fatigue or 
by other external circumstances. (12) Work can be standardised and synchronised to a greater extent, resulting in an improvement in 
efficiency and a better control of performance and more transparency in the company. (13) In the decision-making process, 
autonomous systems can be guided by objective standards, so decisions can be made unemotionally, on the basis of facts. Productivity 
gains have so far always led to an improvement of living circumstances for everybody. The same applies for intelligent algorithms. 
Many people have enjoyed Robot Wars for decades now. One day, probably in the late 2030s or 2040s, those remote controlled 
machines will have evolved into android gladiators that will have synthesised emotions, and a (simulated) will to live, so that they will 
give convincing performances in future arenas. Future gladiator fights between androids will be as popular as human gladiators were 
2000 years ago, because our human nature hasn’t changed much at all. In other sports, robots will only make good viewing if they 
either are designed to human-like specifications so that people can identify with them and follow play as if they were human, or if they 
are so spectacular to watch that new variants of sports emerge that only involve robots. Watching 20m high transformers slug it out 
will undoubtedly be fun, as will scaled-up aerial robotic drone racing, with races with small drones flown by humans already very 
exciting to watch.  
 

While people often have reservations about violent sport that may causes injuries, robot fights or boxing matches wouldn’t 
carry the same issues. Few people would worry about a machine needing repair or replacement after a match, so robot boxing might 
greatly increase the sport’s following, offering even greater excitement but without the ethical issues. That might change once 
machines are given consciousness and emotions, but that presumably wouldn’t be allowed if it would jeopardise the sport’s 
commercial attractiveness so will only happen to the extent that society supports. Boxing robots would also have a large role in 
training, offering practice in specific areas where a particular boxer needs improving, as assessed continuously by AI training 
programs. Every club could thus make the very best training available to every member so people would improve faster and the even 
top levels of the sport could reach higher proficiency. Robots boxing against each other would be easier to implement than mixing 
them with humans for training, so we might expect robot-robot boxing around 2030 and their use in training by the mid-2030s (14). 
 
Robotics  

A robot is a programmable mechanical device that can perform tasks and interact with its environment, without 
the aid of human interaction. 
 

Robotics is the science and technology behind the design, manufacturing and application of robots. The word robot was 
coined by the Czech playwright Karel Capek in 1921. He wrote a play called “Rossum's Universal Robots” that was about a slave 
class of manufactured human-like servants and their struggle for freedom. The Czech word robotaloosely means "compulsive 
servitude.” The word robotics was first used by the famous science fiction writer, Isaac Asimov, in 1941. 
 
Drivetrain: Although some robots are able to perform their tasks from one location, it is often a requirement of robots that they are 
able to move from location to location. For this task, they require a drivetrain. Drivetrains consist of a powered method of mobility. 
Humanoid style robots use legs, while most other robots will use some sort of wheeled solution (15).  Robotics is 
an interdisciplinary research area at the interface of computer science and engineering (16). Robotics involves design, construction, 
operation, and use of robots. The goal of robotics is to design intelligent machines that can help and assist humans in their day-to-day 
lives and keep everyone safe. Robotics draws on the achievement of information engineering, computer engineering, mechanical 
engineering, electronic engineering and others. 
 

Robotics develops machines that can substitute for humans and replicate human actions. Robots can be used in many 
situations and for many purposes, but today many are used in dangerous environments (including inspection of radioactive 
materials, bomb detection and deactivation), manufacturing processes, or where humans cannot survive (e.g., in space, underwater, in 
high heat, and clean up and containment of hazardous materials and radiation). Robots can take on any form but some are made to 
resemble humans in appearance. This is said to help in the acceptance of a robot in certain replicative behaviors usually performed by 
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people. Such robots attempt to replicate walking, lifting, speech, cognition, or any other human activity. Many of today's robots are 
inspired by nature, contributing to the field of bio-inspired robotics. 

 
Key Components of Robot 

Most robots arms are replaceable effectors, each allowing them to perform some small range of tasks.The eight main components 
of robot are as follows :  

1. Actuation: Advertisements: 
2. Motors: 
3. Stepper motors: 
4. Piezo Motors: 
5. Air Muscles: 
6. Electroactive polymers: 
7. Elastic Nanotubes: 
8. Manipulation: 

Subsequently, one may also ask, what are the 5 main components of a robot? 
The components of a robot are the body/frame, control system, manipulators, and drivetrain. 
Additionally, what are a few of the main parts of a robotic machine?  
 
The Main Parts of a Robot 

 Control System. At the most basic level, human beings and other animals survive through a principle called feedback. 
 Sensors. 
 Actuators. 
 Power Supply. 
 End Effectors. 

 
Considering this, what are the components of a robot? 

A robot is made up of the very same components. A typical robot has a movable physical structure, a motor of some sort, a sensor 
system, a power supply and a computer "brain" that controls all of these elements. 
Is robot a computer? 
A stand-alone hybrid computer system that performs physical and computational activities. Capable of performing many tasks, 
a robot is a multiple-motion device with one or more arms and joints. Robots can be similar in form to a human, but 
industrial robots do not resemble people at all (17). 
 
Major Fields of Robotics: 

Operator Interface: A robot must be able to communicate with its human controller. The interface is the mechanism of 
communication between the person and the robot. For example, a joystick controller for a video game is an interface used to 
communicate with the game. 
Mobility or Locomotion: Locomotion is how the robot gets from place to place--how it moves in its environment. Mobility 
can be achieved with wheels, legs, fins, propellers, and much more. 

 Manipulators and Effectors: The parts of the robot that interact with objects may touch things, pick them up, place them in  
containers, spray them with paint, and more. Examples include claws, pushers, and mechanical arms and fingers. 
 Programming: Programming is how you talk to a machine. Some forms of advanced programming allow a robot to learn and  
adapt to changes in its environment. 
Sensing and Perception: A robot needs information from sensors to know where it is, to go where it needs to go, and to avoid  
obstacles (18). 
 
Aspects of Robotics Technology 

Different Types of Robots are available today. Which are using to do different tasks in different environments. However, 
three basic things are used to build a military robot and a medical robot(19). 
That means, only one type of equipment in Robotics Technology and the theory is used in the manufacture of all types of robots. 

 Mechanical construction 
 Electronic construction 
 Programming 
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M ech a n i ca l  c on s t ru ct i on : Robotics technology hardware design depends on Mechanical Engineering. All robots design in a 
particular shape and size. So that a specific goal can be achieved. Because you would not want to use a bird-shaped robot for 
swimming in the water. Only a fish-shaped robot can perform this task appropriately. 
 
Electronic construction:Electricity requires operating and controlling a robotic machine. Therefore, electronic mechanisms are also 
found in all robots. A robot equipped with petrol or other fuels also relies on echelons to operate. 
 
P ro g ra mmin g :  To get the robot to do a particular task, first, he has to talk about that task. Only then is he able to do that work. 
Robots are given the necessary instructions to do a particular task through computer programming. Only after this programming, the 
robot becomes intelligent enough to decide when, what and how to do it. 
 
Robots program in three ways (intelligent making process). Remote Control, Artificial Intelligence & Hybrid… 
Types of Robots according to the Mechanism 

 Stationary   Robots 
 Legged Robots 
 Wheeled Robots 
 Swimming Robots 
 Flying Robots 
 Swarm Robots 
 Mobile spherical Robots 

S t a t i on a ry  R ob o t :Such robots fix in one place. They do all their work in one place. The direction of their position and 
movement fixed. And in that position, these make to work. For example, robots that perform welding, drilling and gripping are 
stationary Robots. 
L eg g ed  R ob ot s :  When the grip of wheeled robots became very strong in the world of robots, scientists worked hard to make a 
better alternative instead. So that it has some limitations, it ends. Like a wheeled the robot has to work, it can work only on a flat 
surface. Many Robots have started walking. Such Robots are capable of moving in any environment and on bumpy surfaces. 
Wh ee led  R ob o ts :  Wheeled robots are robots that move on the surface with wheels. Such robots are easier to create, 
programming, and design than legged. But they can only run on a flat surface. 
S wi mm in g  R ob o ts :  The robot fish is a water swim robot. Whose shape and way of swimming is similar to that of a fish. 
Research on Swimming Robots were first brought to the fore by MIT University in 1989. 
F ly in g  R ob ot s :  Flying robots are Robots that are capable of flying. It also has a small size and non-human robots. Which can do 
many things. Such robots are used in search and rescue missions. It can easily find people trapped in any natural calamity in large 
areas of land. 
S wa rm  R o b o t s :  When small robots work together in a large system, it is called swarm robots. A lot of robots that can work are 
based on their interaction with each other and the environment. 
M ob i le  S p h er i ca l  R ob o t s :  Spherical robots are called mobile spherical robots. They move by rolling or sliding on the 
surface. 
 
Robotics and Sports  

Sports are a massive industry dominated by multi-billion-dollar professional teams and league associations. Gaining a 
competitive edge is crucial, and one way to do it is through tech innovation. Until now, AI and robots have proved to be excellent 
drivers of change and will most likely continue to be so in the years to come. Of course, not every change will ‘stick’, and fans will be 
the ultimate judge of what type and how much technology they want in football, basketball, or soccer matches. But if innovation leads 
to more exciting events, fairer referees, and fewer injuries, not many people will object to technology taking sports to a whole new 
level. Robots are transforming sports and helping human athletes do better on the field. 
 
Use of Robots in Sports 

1. Protection:  
In 2010, Dartmouth College coach Buddy Teevens instituted a “no-tackle” policy where players only tackle each other on 

game day, and never in practice. This was to lessen the risk of unnecessary injuries during practice. Instead of tackling teammates, 
players tackle virtual players. 

Mobile virtual players replicate the motion and speed of human players, and are operated remotely. The size, weight and 
movement makes it feel like a player is actually tackling another human, rather than a robotic device. Players can improve their 
tackles without hurting their teammates.   
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Avoiding injury in athletics is nearly impossible, whether you are playing at a professional level or training for a marathon for the first 
time. 

Those who have suffered from sports-related injuries already know the long-term benefits surgery can have on their recovery. 
Thanks to the growing implementation of artificial intelligence (AI) and robotics in sports medicine, surgical procedures are becoming 
more minimally invasive, precise and personalized, resulting in more short-term benefits, too. This includes shortened recovery time, 
allowing many athletes to get back in the game faster than ever. 
Looking to the future, AI and robotics are on track to change sports medicine, and the lives of athletes who experience common 
injuries, for the better. 
 

2. Shorter Recovery Time 
With the introduction of minimally invasive surgical procedures associated with AI and robotics, athletes are almost 

guaranteed faster recovery time. As a result, fewer athletes may be permanently sidelined by injuries, elongating their careers or 
ability to participate in their favorite sport or activity. (20). 

3. Fan Experience 
The team at Satisfi Labs has partnered with venues and stadiums to address fan concerns. Their solutions address problems 

like bathroom wait lines, parking, and even mobile food ordering. No one wants to be that fan who misses the biggest play of the 
game because they were waiting in line to order a hot dog. 

Snaptivity drives fan engagement with its app that uses cameras around the stadium to catch candid reactions from fans. The 
company believes the best photos come from the emotional reactions of a team scoring a goal or saving a shot. AI identifies the fan 
and sends them their best shots, with a branded overlay with results from the game. This creates a memento for fans so they can focus 
on the game, but benefit from the technology. 

4. Robot Officials  
The concept of digital umpires is hotly contested.  Robots aren’t able to accurately call games, and may actually miss more 

calls than human umpires currently do. Players get equally frustrated when an unfair call ends an inning or changes the pace of the 
game, and think a digital solution could provide more accurate results. 

 
5. Robotic Sensors 

Almost every sport is getting into the game of technological enhancements, and some forays have been more successful than 
others. Robot sensor is effective to locket the speed, impact and position of a player during play situations in different games. 
 

6. Playing Robot  
The RoboCup federation was created with the purpose of promoting robotics and AI research. Soccer is played around the 

world, so the development of soccer-playing robots appeals to a wide variety of audiences. The goal: By 2050, a team of autonomous 
humanoid robots will beat human World Cup champions in a game that follows FIFA’s standards. 
It can be applied all most all the games like baseball, basketball, ice hockey,Robo jockey in horse racing, robot sumo, gymnastics, 
boxing etc (21). 
 

7. Sports Training  
Robots can be useful for training purpose. Various sports require specific abilities for better performance, for developing the 

specific sports demands robot can play a very vital role in shaping the athlete for enhancement of performance.Playing with the robot 
using sensors are effective to evaluate the drawback of an athlete and thus, guide the coach to impart the training in the positive 
direction. 
 

8. Robot trainers 
More and more athletes, in order to train themselves, rely not only on flesh-and-blood sports trainers, but also on robotic and 

computer systems that are able to push their skills higher and higher. The tracking technologies, for example, integrated into the 
clothes, allow to gather an enormous quantity of data on the athlete’s movements and posture which, helped by data analysis 
algorithms, coaches can use to identify critical points on the abilities of the athlete and, indeed, the occurrence of risks of injuries or 
the course of recovery following an injury. Other systems test the physical abilities of athletes. Forpheus, for example, is a great robot 
that seems to come out of the movie “the war of the worlds” and that is able to play ping pong: a tireless opponent capable of 
responding blow by blow and that, thanks to an artificial intelligence system and face recognition, can understand if his opponent is 
having problems and then adjust his game accordingly (22). 
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9. Playing Field Preparation 
Automatic guidance system of field robotics and autonomous vehicles usually consists of the following three parts; 

navigation sensors that supply the system with the position of the vehicle and hence the position deviation from target position, a 
steering controller which generates a system specific correction control signal and finally an actuator which is combined with the 
forward movement and steering system of the vehicle to transform guidance information into changes in position and direction 
(23,24). 

 
10. Robo-gym 

The robot training system uses sensors to capture the athlete’s movement in real-time. Based on a bio-mechanical 
musculoskeletal model, RoboGym identifies whether the athlete is working out in the most efficient and ergonomic motion 
range. The direct bio-feedback helps you avoid injuries to your joints. All training data are fed into your own digital twin in 
the cloud, and so they are available for your individual use, anytime and anywhere. The high level of adaptability and 
adjustability of the robot offers an immense variety of training possibilities, which makes your training more comfortable and 
time efficient. The system is developed with the highest focus on safe human-robot interaction. 
 

 
Credit:RoboCup (24). 
Summary of Robotics Technology 

Robotics is the science and technique of design, construction, and Application of Robotics. Working in this field requires 
practical knowledge in many other fields except electronics, engineering, and software. Although the appearance and capabilities of 
Robots are quite diverse, they all have many similarities. 

For example, mechanical movable structures and self-control all take place. The shape of the robotic structure is a human 
Asperger and knows as a pure-motion garland. This garland is its bones, promoters its meat muscles and joints, which give it one or 
more independent dimensions. 

Most Robots are sequential beads, with one chain joining the other - these know as successive robots and are similar to the 
human hand. Other robots use parallel-speed beads in parallel. Under biology, research is going on to create structures by copying 
humans or other organisms. The final link of the beads is some kind of actuator, such as a mechanical hand or welding machine. 

For practical work efficiency, Robots require 'hands' to lift, repair, or destroy objects. These hands are often the last link, 
called end effectors, on the Robotics Arms. Mostly these robotics hands are isolated. So that they can be changed according to work 
(19). 
 
Conclusion 

In the not-too-distant future, human coaches will be replaced by AI-powered robots designed to crunch the data being emitted 
by your wearables. Your Robo-coach will be able to give you a personalised and accurate training programme. With a data-led fitness 
plan, you can focus your training on where you need it the most, and know what areas to avoid to prevent injury. At least that’s the 
hope of many researchers working in the sport tech field. 

We’re not quite there yet, but progress in related areas does look promising. For instance, robots are already helping sporting 
production team source relevant historic reels. They’re helping anti-doping boards catch cheats.The importance of robots in sports is 
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massive. Robots, if properly developed, can take sports entertainment to the next level. At this stage, their contributions and 
involvement in sports haven’t been all that massive. Nevertheless, there are positive signs for a better day. 
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