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1. Abstract 

The Internet of Things is a global vision which connects the Internet with new technology in 

our everyday lives. Another aim of the Internet of Things is to enable efficiency in our 

everyday lives using ‘smart objects’ to perform everyday tasks. The Internet of Things aims 

to create a global wireless network connection throughout our everyday lives to fulfil this 

ambition. Future visions of the Internet of Things include Smart Cities which interact with 

their inhabitants and surroundings. 

The Internet of Things uses Radio Frequency Identification technology which is used for 

tracking and identification purposes. To do so, a chip is insert into an everyday object, 

transforming it into a “smart object” as a building block for the Internet of Things. 

The Internet of Things is already very prominent in our daily lives. “Real-Time” bus displays 

have been introduced in a lot of cities and towns across the world which aim to make the 

commuters travel more efficient. As well as this, digital screens display to drivers the number 

of available parking spaces in certain car parks or cities which can save both time and money 

for the driver. 

Whether you were aware of the Internet of Things or not prior to this report, the Internet of 

Things has been surrounding you for the last number of years, and it only seems to be getting 

bigger by the day. 

 

2. Introduction 

The Internet of Things (IoT) combines the internet and emerging technologies such as near  

field communications, real time localization, and embedded sensors – letting us transform 

everyday objects into smart objects that can understand and react to their environment 

(Kortuem et al, 2010). The Internet of Things represents a global vision in which the Internet 

extends into the real world embracing everyday objects – transforming them into “smart 

objects” (Mattern et al, 2010). ‘Radio Frequency Identification’ is sometimes described as the 

backbone for this ‘Internet of Things’. 

Matthew Trotter described the use of Radio Frequency Identification (RFID) as an important 

building block for the Internet of Things. RFID technology is an ID system that uses 

small radio frequency identification devices for identification and tracking purposes 

(techtarget 2010). An RFID tag allows the object to wirelessly communicate certain types of 

information and truly smart objects will be embedded with both an RFID tag and a sensor to 

measure data (Thrasher, 2014). 

According to Gubbi et al, “The next wave in the era of computing will be outside the realm of 

the traditional desktop. In the Internet of Things paradigm, many of the objects that surround 

us will be on the network in one form or another”. In this report we will discuss how the 

Internet of Things is rapidly modernising the world of sport, changing it from how we know 

it today. The question is, is it for the better, or for the worse? 

 

 

 

http://searchmanufacturingerp.techtarget.com/definition/RFID
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3. Internet of Things in Sport 

3.1 Background 

Before the Internet of Things, sport was a very different pastime. People attended sporting 

events in the masses and it was classed as a ‘social gathering’. In the present day and age 

however, the need to attend these events is in decline. The introduction of statistics tracking 

in sport has changed the way we view these games – before, after and throughout. Live score 

updates on apps and social media have made sporting events more accessible for those who 

cannot attend such events, whatever the reason may be.  

The introduction of the Internet of Things in sport has also influenced the way athletes train 

and monitor their bodies. Training has become more productive and efficient with athletes 

using fitness monitors such as ‘Fitbit’ to identify the areas which they need to work on. These 

stat trackers also decrease the likelihood of injury with athletes knowing when to take breaks 

and when they are most likely to inflict injury upon themselves. 

In sports such as motorsports, stat tracking has become a vital part of the athlete’s success. 

The ability of having a team of professionals relaying information to the driver during the 

race – as seen in Formula 1 – has completely changed the way the sport is competed. Stats 

such as tire wear, weather forecasting, engine heat and even monitoring other cars 

performances can vastly improve the teams own drivers performance. 

 

3.2 Internet of Things and Fitness 

One of the most prevalent ways we see the internet of things being used in sports is in the 

sector of personal fitness. Wearable fitness trackers have become very popular in the last 

couple of years with unit sales expected to reach 7.1 million units in Western Europe in 2015 

alone, according to statista.com. It's clear to see that the internet of things is starting to make 

its way into every aspect of our lives. People are becoming increasingly aware of their health 

and how they can improve it and the modern, tech-savvy person would look for the latest 

gadgets and wearable tech that can improve their own health. 
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3.2.1 Fitness Trackers and the Technology behind them. 

Much of the technology used in fitness trackers is almost microscopically small, so the user 

can wear them on their wrist. Most of them contain an accelerometer which measures the 

start and end of a motion, and its intensity, against the three axes.  "A regular accelerometer 

used in Jawbone UP! consists of two electrically charged plates and a small counterbalance 

in-between. When the sensor is still, the counterbalance is located right in the middle. 

However, once you start moving, the counterbalance moves from one plate to another and the 

sensor registers the motion (Intersog, 2015). Many fitness bracelets and activity trackers also 

contain an optical heart-rate monitor. The way these work is by shining a small LED and an 

optical sensor receives the light that bounces back. As blood absorbs more light, changes in 

light level are recorded and this data is translated into heart rate. This process is called 

photoplethysmography. Fitness bands are also able to measure how much sweat the user is 

producing. This is done using a device called a galvanic skin response sensor. These work by 

measuring the electrical conductivity of the skin. As sweat is a conductor of electricity, the 

sensor is able to tell how much sweat is being produced by how conductive the skin. This is 

helpful as it can warn the user when they should take a break from exercising or when they 

are capable of doing more. Even basic thermometers are used in fitness trackers. They can 

provide valuable information, for example they can tell when the wearer is in danger of 

overheating or, if their heart-rate is not rising accordingly, if they are in danger of falling ill. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: How photoplethysmography works (Embedded Lab, 2012) 
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All of this data is good to have, but it needs an efficient way of being presented which is 

where the internet of things comes in. Most fitness trackers come with Bluetooth technology 

and a downloadable app for your smartphone which allow you to view all of the data 

recorded by the device. The Fitbit app shows the user how many steps they have taken, how 

far they have walked, how many calories they have burned, how far they have ran, what they 

weigh, and how many calories they have eaten, among other things (Mashable, 2015) But it 

isn't just you who can see your statistics, many apps also have leader boards so you can see 

your friends' data and data of other people in your locale. You can see how many far your 

friends' have ran in a certain day, which gives fitness tracking a sense of competition. Some 

apps also show you popular running and walking routes in your area and also provide leader 

boards of the quickest times taken to complete the route. In this way, the internet of things is 

helping fitness tracker users all over the world connect with each other. Companies can also 

gather user's data anonymously which can lead to better city planning, such as the 

construction of new walking paths based off data collected showing popular walking routes. 

The internet of things in personal fitness doesn't just help the users but also the wider 

community. The potential of using other crowdsourced data in the future to further improve 

people's quality of living is tremendous and gives one great hope too.  

 

3.2.2 Examples of Fitness Trackers. 

One company producing wearable fitness trackers is Fitbit. They are widely regarding as one 

of, if not the, leading brand in the field. In 2014 their revenue surpassed 745 million USD 

(Statista, 2015). As internet of things technology becomes more profitable and more common 

place, more companies are starting to branch out and start making wearable fitness trackers. 

The value of the internet of things really becomes apparent when one sees the prices the 

leading brands are selling their products for. Fitbit's flagship product, the Surge Ultimate 

Fitness Super Watch is currently being sold for more than 140 GBP on amazon.co.uk. But as 

the market becomes more flooded, more companies are making more budget friendly 

versions. Chinese company, Xiaomi, are currently selling the Xiaomi Mi model for 9.48 GBP 

on amazon.co.uk. So everyone really can afford to buy a piece of this technology that is set to 

become hugely important in the very near future. 

Even well established, existing companies have recognised the potential in the internet of 

things in regards to personal fitness and are adding their technologies to give them the edge in 

the field. Satellite navigation systems manufacturer Garmin have their own fitness tracker. 

The Garmin Vivoactive is a wearable fitness tracker that tracks the wearer's movement using 

GPS technology that the company already has available. 

Figure 2: Garmin Vivoactive (James Stables, 2015) Figure 3: The FitBit Force (Sarah Tew/CNET, 2013) 
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3.2.3 The Future Of General Fitness and IoT 

It is clear to see that the personal fitness side of the internet of things in the area of sport is a 

large part of the field. There is a lot of investment in this area currently and this is helping to 

bring the internet of things further into the lives of everyone. There is a huge amount of 

potential in this field and with advancements in technology it is not hard to see this becoming 

one of the most prime examples of what internet of things technology allows us to achieve in 

everyday life in the very near future. 

 

3.3 The Internet of Things and Ball Sports 

One of the fastest growing areas in regards to the Internet of Things within sports is 

undoubtedly ball sports. Some of the world's most played and watched sports are in this area. 

Whether it is at professional level or for the common consumer we are starting to see a lot of 

innovation already in the early days of the IoT in ball sports. The technology is being used to 

help improve athletes, teams and also to help involve the fans of the sport. With huge 

companies like Intel, Sony, Adidas and Zepp (an IoT specific company) and with the IoT 

sector expected to be valued at 25 billion by 2025 (Kennedy, 2015) we know for sure that this 

is going to be a thriving industry.  

3.3.1 Consumer Products 

The Internet of Things allows us to collect and exchange data from devices embedded with 

technology such as sensors and network electronics. These type of technologies are now 

being put into objects that have always have been used in ball sports such as football, 

basketball, tennis the list goes on. The products we have researched in this section are aimed 

at the basic consumers but can also be used by professionals. These types of products allow 

the user to collect the data after they have used it in their practice or during a match. The user 

can then go back on their data and analyse it to find out which areas they need to improve on. 

The Sony Smart Tennis Sensor (see figure 1 below) is a small clip-on attachment that you put 

on the bottom of your racquet to collect data. The device collects and sends all of your data 

after your tennis matches to an app which is downloaded when you purchase the product. The 

data is then displayed on a graphical interface within the app. An interesting feature available 

on this app is the video sync option. It allows you to record your match by video and then 

sync up the data collected. This adds another level to analysing your data as you get to see in 

real time the stats from in play. 

 

Figure 4: The Sony Smart Tennis Sensor attached to a racquet (Bertucci, 2014) 
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The second product we researched was the ShotTracker product for use in basketball. The 

user attaches a smart sensor to the rim of hoop. They then slip a smart wrist attachment into 

their wristband or shooting sleeve. The sensors then send the data once again to an app on the 

user’s phone. Some examples of the data shown would be how many shots they made, the 

speed of their shot and if the arc of their shot is right or not. The user can use this data then to 

help identify their strengths and weaknesses in the game. The app also provides different 

types of workouts that can help to improve the user’s skills and abilities. 

 

 

 

 

Figure 5: ShotTracker product and app followed by a flowchart on how the products works. (Shot-

Tracker,2015) 

    

3.3.2 In Professional Ball Sports. 

For professional athletes and premium sports teams the difference between winning and 

losing can be marginal. New IoTs products can be used specifically to help bridge this gap. 

There are many products on the market for professional teams, even the ones we talked about 

previous are being used by them. The product we researched in detail is the Viper Pod, which 

is made by the company STATSports, who are based in Dundalk. Formed in 2007 by Seán 

O’Connor and Alan Clarke (Kinsella, 2013). It is used by many professional teams from the 

premier league, other names include Juventus, Barcelona and the IRFU use it heavily. We 

will go into more detail on this device in section of Sports Analytics.  

The IoTs in ball sport can not only be used in helping the teams involved but there have been 

technologies already developed to help the match officials in games and the governing bodies 

over the games like FIFA for example in football. Goal line technology is the area we 

researched within football. In real time situations where there are high stakes on the line it is 

crucial that the match officials make the correct decision. Goal line technology allows this. 
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For many years this type of technology has been used in sports like tennis and cricket but it is 

only recently after cries from teams and fans that this technology has been brought to use in 

professional leagues in football. There are numerous types of goal line technology but we 

narrowed ours down to two. Firstly we looked at Cairos GLT system which is a technology 

developed by Cairos Technologies and Adidas. It “utilises an electronic system which has 

sensors embedded inside the match ball as well as electromagnetic strips buried under the 

goal. The whole process takes less that one second.” (Conway, 2011) Once the computer has 

determined that the ball has crossed over the line it sends an encrypted message to the watch 

of the referee giving the answer. One concern of having the ball embedded with sensors 

would be that it would affect the weight and feel of the ball for the player but Cairos 

Technology have stated that this does not affect the balls weight so it will be as if the player 

is using a non-chip implanted football.  

 

 

Figure 6: An Adidas football with implanted Caoiro chip. (Wikipedia) 

   

The second type of goal line technology we looked at was Hawkeye. We went with this 

technology because it is slightly different to the Cairo in regards that there is no chips 

implanted, instead high speed cameras are used. Also because this technology is used within 

the GAA. Hawkeye is being used in many sports like tennis, snooker and GAA as mentioned 

previously. Hawkeye is also used in many high profile football leagues across the world. 

Hawkeye works by having multiple high speed cameras pointing towards the pitch which in 

turn triangulates and locates the balls position and flight. When the ball does cross the goal 

the cameras will know this because of the ball tracking and it will then send a signal to match 

officials indicating the goal is correct. 

Upon researching the use of hawk eye we found that Intel have teamed up with Arizona State 

University and Dublin City University to help bring the world’s first Internet of Things 

stadium with Croke Park. It will be used as a hub for trial and innovation since there is no 

real areas to test new IoTs technologies or ideas in a real market. This will help bridge the 

gap between research and the market. Some ideas that could be tested within the stadium 

would be monitoring the traffic in and around the stadium, apps used to help see if there is a 

queue at the food stands or even what the stadiums microclimate is. There will be huge 

development in this area with a testing area like Croke Park. 
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3.3.3 Sports Analytics. 

One huge area where we will see the Internet of Things excel is in sports analytics. For 

professional teams having quantifiable data to help excel their team will be crucial in the 

future. As previously mentioned the Viper Pod is made by Irish company STATSports and it 

is being used by many teams across the globe. We researched its use in Rugby because it is 

being used by many teams such as Leinster, Munster and the IRFU. The Viper Pod is a GPS 

tracking system that is the size of a match box and it runs on AA batteries. Along with a 

small heart rate monitor that is attached around the players chest. These two devices collect 

numerous amounts of data from the player whether it be during a match or training sessions. 

Some types of data being collected would be maximum speed, distance and area covered, 

dynamics stress load, high metabolic load (the number of decelerations and accelerations 

made at a top speed) and the player’s heart rate. This data can be viewed in real time or 

downloaded to a computer after a training session or match. This data can be used to help see 

if the player is making an impact in a game or not. Each player since they all have completely 

different roles, their position is put into a certain zone or category which the computer 

analyses what the most important data to look at is. For example for a scrum half you would 

look at the acceleration and deceleration between rucks but for a winger you would look at 

them covering large distances at high speed on the wings of the pitch at certain times of the 

game. So just because the winger isn't accelerating and decelerating after each ruck the viper 

pod knows the role of the winger and it will highlight the most important data. This shows the 

major customizability of the Viper Pod. A crucial area which the Viper Pod excels is with 

preventing injuries or catching them early on. The dynamic stress load for example will tell if 

the player is favouring one leg over another showing that they may have a slight twinge in 

one leg that could lead to an injury. England’s worlds sevens rugby team claim that their soft 

tissue injuries are down eighty percent because of this feature (Fong, 2013). The heart rate 

monitor will also show if the player’s heart is higher than normal which could predict that the 

player is coming down with an illness even days before they feel the symptoms. These 

prevention of illness and injuries will help professional teams immensely in the future. The 

accelerometer within the Viper Pod also collects the G force measured from tackles and the 

top speed of a player at a given time so there is talks of implementing the data into the 

jumbotron at matches so whenever there is a big hit or try scored it is shown on the screen to 

help with fan interaction and immerse them in the game. 

 

 

 

 

 

Figure 7:The viper pod by STATSports and 

the vest included to fit the device. (Killian, 

2014) 
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3.4 Internet of Things within Action Sports 

In 2015, action sport has never been more popular, by comparison to ball sports, they are 

consistently in ‘action’ so to speak. Gaelic football for example sees only an average of 

‘’46% of action – inclusive of added time’’ (Carroll, 2011) when all the stoppages were taken 

into account. Action sports such as surfing, cycling or motorsport are an alternative for many 

who never found much excitement in ball sports and it sees the action sports industry grow at 

a substantial rate every year due to the technology that makes these sports much more 

accessible. These forms of sport generate the most amounts of data and there is now a vast 

supply of devices which track, analyse and display this data, most of which relies on motion 

sensors and GPS tracking. 

3.4.1 IoT in surfing/snowboarding. 

Two of the most difficult sports to master would be surfing or snowboarding however both 

are as exciting as each other and with that comes a desire to record your actions. Mostly this 

is done via the ever popular GoPro HD Hero cameras, which are regarded as ‘’the world’s 

most versatile camera’’ (GoPro, 2013). However there are many new devices which track 

data whilst surfing/snowboarding that can work in conjunction with GoPro’s or by 

themselves. What is being realised is that now, it is becoming easier and easier for any 

normal person to drastically improve how they surf due to the advanced technologies that 

they use. 

One such piece of technology is Trace. Launched in June 2015, Trace is a tracking device for 

these action sports which can track data such as speed, airtime, distance and even calories 

burned. (Walker, 2015) However one of the most impressive features is the ability to connect 

to your GoPro to automatically clip and edit your video, with colour correctioning abilities 

along with providing an interesting data overlay on the video. Surfing icon, Jordy Smith 

considers the ‘technology and analytics of Trace’’ as ‘’next level’’ The device was tested in 

May 2015 by Huntington High School surf team, who competed in the world’s first ‘digital 

surfing contest’ in which contestants are judged solely on the data collected. (Smith, 2015) 

Figure 8: Trace Video Data Overlay with GoPro 
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Oakley, one of the world’s leading manufacturers of eyewear released a goggle for 

snowboarders which can display various pieces of data to the snowboarder even their location 

right in front of their eyes as they go along. It allows the wearer to navigate resort maps, see 

jump analytics, speed and altitude, control their soundtrack and locate friends on the slopes 

who also have the Oakley Airwave goggles or the Recon Engage App on their smartphone 

(Grasso, 2014). In 2014, Oakley Airwave 1.5 was released with even more functionality, 

working in conjunction with the Garmin VIRB elite action sports camera and a specially 

designed app which allows the goggle to give a live heads-up video display. Both the camera 

and goggles connect wirelessly. 

 

3.4.2 IoT in Cycling 

Cycling, whether professional or not, is one of the most popular and exciting forms of sport 

in the world. Due to its accessibility and health benefits, the cycling industry has exploded in 

the past five years. However, professional cycling has received heavy criticism for the 

amount of high profile winners of races such as the Tour De France that have been stripped 

of their titles due to doping. However, with the help of technology, we now see a peloton of 

riders which are mostly clean, however are gaining on their rivals due to IoT technologies to 

help how they train, race and even how they rest. The coverage of these cycling events has 

become much more interesting to fans too, as we are provided with a giant mass of data right 

in front of our eyes on the television however, the amount of this data and the manners in 

which it is presented only increases each year 

In the 2015 Tour De France, Dimension Data, a Silicon Valley tech company placed weather-

proof GPS transponding devices in the saddles of all the 198 riders in the peloton. This 

revolutionised how fans could follow the tour as this provided real-time analytics on 

individual riders such as speeds, positions and most crucially, gaps between groups of riders, 

Figure 9: The Inside display unit of Oakley’s Airwave Goggles. 
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information which previously relied on the position of television motorbikes following such 

groups. This was proving to be not completely accurate however, the transponders have 

amended this. A mobile ‘Big Data Truck’ processed between 4 and 6 million records of data 

per stage with the help of technicians and displayed the data on a beta website which attracted 

over 600,000 visitors during the 3 week long race. The success of the initiative has seen 

Dimension Data sign a five-year deal with ASO, the owners of the Tour de France as their 

official technology partner. 

 

Team SKY cycling is one of the most successful professional cycling teams of all time and 

are one of the most technology influenced teams in any peloton. Their general manager, Dave 

Brailsford is a firm believer in the concept of ‘Marginal Gains’, the continuous improvement 

of the team bit by bit, however with the new technology the team are using to become faster 

and stronger, he believes they are now entering an era of ‘Marginal Gains 2.0’. They are 

combining nearly ‘pervasive sensor data and time series analytics’ to achieve ‘unparalleled 

granularity of analysis’ (Payne, 2015). Power meter devices attached to the crank arms can 

calculate power outputs, feeding this data straight to the team who can advise riders when to 

push and how much they should be pushing. The use of such advanced technology explains 

Chris Froome’s suspicious superiority over most riders, which was previously believed to be 

a result of the use of banned substances. 

 

 

For any keen cyclist, they also have an option that will provide detailed analysis of their own 

data produced while cycling. Strava is a smartphone training app for iOS and Android 

platforms which uses the phones GPS capabilities to track statistics like speed, position and 

elevation gained. All this data is collected basically in your pocket and is available for you to 

see after a ride. A key feature of this is the creations of ‘segments’ on a route by riders so that 

once anybody on that segment using Strava will have their time for that segment recorded 

and placed on a leader board. This allows a rider to compare themselves to others, their 

friends and maybe even pro cyclists who also use this app. This feature motivates people to 

strive for KOM’s (King of the Mountain) on segments, pushing them harder and making 

them stronger riders as a result. 

 

 

Figure 10: Dimension Data Transponder Figure 11: SRM Power Meter on Crank Arm 
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3.4.3 IoT in Motorsport 

Motorsports, and its various sub-disciplines provide some of the most exhilarating thrills to 

be found in the world however, with all the high paced action comes a monumental amount 

of data which makes some forms of Motorsport the perfect platform to test some of the latest 

IoT sensor based devices. 

 Modern formula 1 cars are some of the most advanced pieces of technology in the world. 

Using hundreds of highly accurate sensors, a pit-crew can obtain and analyse huge amounts 

of data about the cars performance, from g-forces to temperatures in places such as the engine 

and tyres. This is all transmitted via radio link to the team, who can relay it back to the team 

base half-way round the world. At the team base, this data is again analysed by teams of 

technicians, one team may work on the engine timing, another team on braking, however they 

can generate a simulation of the race which is run during the night and they develop a race 

strategy which is sent back to the team at the racetrack. 

 

 

 

 

 

Tyres are by far the most important piece of any race car. As they are your only point of con-

tact between you and the road, a good set of rubber is required. This has led teams to invest-

ing large sums of money on more sets of tyres for each race, however this had to be regulated 

to ensure a reasonable level of fairness to the smaller, less wealthy teams. Each set of tires 

had to be logged to ensure each team were only using a set amount per race. Tyre allocation 

logging was one of the most logistically challenging aspects of the BTCC but in 2009, Dun-

lop and Datalinx developed a tyre with an RFID tag on it so that when a car enter the pit lane, 

it is scanned, transmitting information about the tyre batch and ensuring only the allocated 

tyres are used. There is scope for further opportunities through this, data like this could be re-

leased to fans, providing real time information on how many laps tyres have done, or even the 

type of tyre fitted. This would help fans understand why a certain driver is pushing harder or 

slowing down. 

Figure 12: Formula 1 Network System Figure 13: Communications Team in the Pitwall 
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Similar to Strava, TrackAddict is a smartphone app for Android and iOS platforms which an-

ybody can install and obtain telemetry about their driving whilst on a track day for example. 

Using the GPS location services on your phone, the app can monitor your driving, tracking 

lap times, braking severity and cornering speeds. You can also use the phones camera func-

tion or link a GoPro camera to provide a video with data overlay, providing somebody with 

feedback on driving lines and uploading data to a live telemetry display. 

 

 

4 Conclusion 

Throughout the research we conducted, it is clear that the Internet of Things is completely 

transforming the world of sport as we know it. From fitness sensors to stat trackers to fantasy 

sports leagues, the Internet of Things has it all. With every passing day, sport is being 

modernised, and from our research, we believe it is for the better. 

The Internet of Things changes the way we approach everyday tasks, changing our daily 

lives in unimaginable ways. With the Internet of Things, the future is looking bright for a 

‘smart’ future, filled with these ‘Smart Objects’. Not only do these objects make our lives 

easier, but also send our generation into a new era of technological advances. Technology 

has come a long way in the last couple years, and the Internet of Things has had a huge role 

to play in such advances. 

Throughout our research we have discovered that with the help of the Internet of Things, 

fitness has become easier to track preventing injury and increasing gains for top athletes in 

the world of sport. The worlds of sports such as Formula 1, Soccer, GAA, Tennis, Athletics 

Figure 14: TrackAddict Video Overlay Display 
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and more have changed significantly with the Introduction of the Internet of Things and 

RFID technology. 

In conclusion, it is clear that the Internet of Things has greatly improved our daily lives along 

with the world of sport. It is also clear that the Internet of Things is becoming more involved 

in our lives as the years go on, and it looks to be continuing that way for the foreseeable 

future. 
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