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ABSTRACT

This project aims to solve the problem of the lack of standardization in the football medical
examination process through the development of an innovative systemized data tracking process.
The current testing process involves the use of 8 different machines and some tests on the field,
which is time-consuming and makes it difficult to connect the data points. As a result, trainers
and physiotherapists face challenges in accurately assessing players' fitness levels and
determining the rehabilitation time for injured players. The proposed solution provides a
one-stop solution that assesses, tracks, and trains players through the use of an innovative
product that provides rehabilitation, testing, and training facilities. The product is designed to be
user-centric, ergonomic, and sustainable while addressing the need for standardization in the
football medical examination process. Overall, the solution offers a comprehensive and effective

approach to address the challenges associated with the football medical examination process.
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Chapter 1 - INTRODUCTION

1.1 Problem Definition

Football Medical is an unavoidable part of a footballer's life. A transfer player, a loan player &
an academy player, they all must do it at any given moment, and it's not just a formality, it's
mandatory. Medical examinations are not standardized, they depend on clubs, countries, and
players. We can break down the process into two compulsory Areas:

The first is to assess Fitness: Aerobic fitness and anaerobic fitness (running speed and sprint
ability) are crucial attributes in football. It focuses on intermediate performance of the player.
The second establishes the player's Health: This section assesses the physical health of the
player, including blood samples, urine samples, MRIs, and CT scans. It focuses on long term
health of the player.

During this thesis investigation, we will base our analysis on the first aspect of tests, which is
fitness. The aim of training and examinations is to determine each player's fitness and

competency for physical activity and their performance in the game.

1.2 Rationale & Significance

Evaluation plays a very important role in large sports clubs where major money is spent on

purchasing new players, and the buyers are very careful to ensure all players go through a

complete fitness evaluation to make sure they are fit enough to play. Performance evaluation

consists of two components, fitness and health; Thesis will be focused on the fitness component.



SOCCER ATHLETE PERFORMANCE EVALUATION 11

Currently, many different steps are completed on different machines and people take manual
notes in addition, which is often not accurate. Moreover, it is necessary to connect the data in
some way, which will allow trainers to focus on a player's weak points and coaches to develop a
game plan. A need exists that can be met to provide managers/coaches/buyers with accurate

information about the players they wish to invest in.

1.3 Background / History /Social Context

Football medical examinations are a necessary and crucial part of a footballer's life. However,
there is a significant challenge with the lack of standardization in the examination process across
different clubs, countries, and players. This lack of standardization makes it challenging for
trainers to accurately assess players' fitness levels and optimize training regime to improve
performance. In addition, physiotherapists face difficulties in determining the rehabilitation time
for injured players due to the lack of structured data and testing methods. The current testing
process is done on 8 different machines and some tests on field making the process time
consuming and difficult to connect the data points. This problem can lead to players returning to
the field too early or too late, affecting their performance and causing potential long-term
injuries. Therefore, there is a need for a systemized data tracking process that can address these
challenges and provide accurate information to trainers and physiotherapists to help them make

informed decisions about players' fitness levels and rehabilitation time.
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There is no doubt that football is the most watched game in the whole world, and that brings big
players and clubs fame and money. Every time a player is exchanged, purchased, or retained, a
performance evaluation is carried out to predict future performance. This process is very
important for players to find out where they are weak, for coaches to know where they should
focus when training, and for the clubs that invest a great deal of money in each player to have an
understanding of what they need to do.

The problem emerges from mapping the entire cycle of users, benchmarking, and environment of
use to demonstrate how diverse the products are for checking the fitness of athletes. There is a
need to simplify the procedure, allow physiologists and cardiologists to analyze the data more
easily, and provide coaches and trainers with a report on the player's weak points and improve
them. There is currently no standardized way to determine a player's fitness level; it varies by
club, country, and player.

Through the results of the thesis, players will have a better understanding of their fitness level in
terms of soccer, and can use the data to improve their training, coaches and trainers will be able

to create better game plans, and clubs will know whether they should invest in players.

CHAPTER 2 -RESEARCH

2.1 User Research
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Evaluation plays a very important role in large sports clubs where major money is spent
on purchasing new players, and the buyers are very careful to ensure all players go through a
complete fitness evaluation to make sure they are fit enough to play.

There is a need that can be solved to help managers/coaches/buyers have accurate data
about each of the players they are choosing to invest in. Currently, many different steps are
completed on different machines and people take manual notes in addition, which is often not
accurate.

2.1.1 User Profile — Persona

Michael
Gayle

Soccer player in Humber studying business management

Michael i1s a 23 year old student in Humber pursuing business management. He is a player in Humber soccer leam and plays as a forward. He lives with his girfnend
in Etobicoke and drives to Humber 1o his classes and trains in gym afterwards. Filness is of course the biggest aspect of football so he does a lot of sprinting and
jogging and leg workout. There is no collection of his gym data o see if he is improving and where he is facking. Trainers usually have lo see the progress o make the
game plan but not in this case, He works hard on his strengths bul weakness sechion is being ignored

Football fitness testing required before playing for Humber. Results are not implemented into
training for development of the player.

MOTIVATIONS BARRIERS
+  OONVENIENCE i ENFEHSIVE MACHINES TOBUY AT
+  TOBE SELECTED M THE HUMESE TEAM HOb=
. LOVES TO TRAN AND PRACTICE SHOTS + TAMES A LOT OF SFACE IF BOUGHT PERSONADESCRETORS
* 23 Years old + FITHESS FREAK DOES CARDIO EVERYDAY *  DOEENT HAVE COMNECTIVITY FOR L
B TRAINERS TO KNOW THE RESULTS
= In relationship s  LACKS IN WORKING ON HIE Sport enthusiast
WEAKNESSES
*  Male
Loves soccar
= Study 4 doys o weok GOALS LIKES
= PRACTICE AT HOME AND BE ABLE TO TRACK. +  LIWES MEW TECH DEVICES FOR FERFOMANCE
= Travels to school TRACKING

« Does own a car

* Lives in shared apariment

= USETHE DATA CREATED TO DEVELOR HS SAILLS

«  TOEE ABLE TO FOCUS O WEAKNESS TOO

+ PASE THE FOOTBAL MEDICAL TEST WITH EAZE
+  D3'WHAT HE DOES EVERY DAY FOR TEST

2.1.2 Current User Practice

+  PERFORM ON HIGH LEVEL T BE SELECTED
» TRAINERS USES THOSE OATA TO DVELOP THE

GAME PLAMS

+  LOWES TO PROFESSIONALLY BE ABLE 70

DEVELOF HIB FITHESS
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How is this need being addressed currently?

(Current products and services)

14

1. There are multiple apps available which can track user movements, measure heart rate

and other diagnostics of the player.

2. There are physical machines which are used to check an athlete 's running ability and

Strength & weight lifting abilities.

3. There are also data driven performance evaluations which I am not planning to move

forward to.

2.1.3 User Observation - Activity Mapping

Soccer pl‘:‘lyer

What are their key goals and needs?

What do they struggle with most>

Touchpaint

Player Feeling

2.1.4 User Observation — Human Factors of existing products

Bowflex velocore bike

Features

Baseline tests

Bowflex treadmill 22

Pressup tests

Skillrun live 7000

Interface

Agility Testing

These tests are conz on
field. epportunity to

bring it in machine test

Polar Unite Heart Rate Monitors

&§ 2 I @

Final soccer fitness tests

Bl B

| S

a machine but
Hemmedis

s the s
by stopping

TATSports Apex Athlete Series GPS
Performance Tracker
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When it comes to the human factors of fitness machines, there is significant variability in the
usability and ease of use among different products. The Bowflex Velcore bike and treadmill, for
example, feature a simple button and screen interface that is easy to navigate. However, there is

room for improvement in terms of button placement and ergonomics.

Other machines, such as the Skillrun Live, incorporate touch interfaces that provide users with
more dynamic feedback. While these interfaces can enhance the user experience, they may also

be more challenging for those with less experience or dexterity.

Emerging technologies are also exploring the use of voice and gesture controls, as seen in
products like the Tatsport wearable and Polar Unite watch. While these technologies may offer a
more hands-free experience or be beneficial for those with limited mobility, their effectiveness in

practice remains to be seen.

Overall, the design of fitness machines must consider various human factors, such as
ergonomics, usability, and accessibility. As the fitness industry continues to evolve, incorporating
user feedback and design principles will be crucial for creating effective and user-friendly

machines.

2.1.5 User Observation — Safety and Health of existing products
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When it comes to the safety and health of fitness machines, there are several factors that should
be considered. For example, the Bowflex Velcore bike and treadmill have been designed with

safety features such as emergency stop buttons and automatic shut-offs to prevent injury.

However, there are also potential health concerns associated with prolonged use of these
machines, such as joint stress or repetitive motion injuries. It is important for users to be aware

of proper form and technique to minimize the risk of injury.

Touch interface machines, such as the Skillrun Live, have their own unique safety
considerations. These machines should be designed with durable and easy-to-clean surfaces to

prevent the spread of germs or bacteria, especially in shared gym environments.

When it comes to emerging technologies like voice and gesture controls, there are still unknowns
regarding potential health risks or safety concerns. As these technologies continue to be
developed and tested, it will be important to ensure they do not pose a threat to user safety or

health.

Overall, ensuring the safety and health of fitness machine users requires careful consideration of
design, ergonomics, and maintenance protocols. By prioritizing these factors, fitness machine
manufacturers can create products that not only enhance physical fitness but also promote safety

and well-being.

2.2 Product Research
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2.2.1 Benchmarking — Benefits and Features of Existing Products

Product (Benchmarking)

Products Image Features Challenges
The Catapult ‘ ¢
PLAYR Smart - -Monitors ten core metrics including -Product can only be used outside and on
Coach System . distance, sprints and speed field.
- Improve performance & Reduce the risk -Uses GPS to track the runs which
of injury by monitoring your workload. constraints the ability to record inside.
-Manage rehabilitation to support return to | -Can only do too much, doesn't provide the
play. body fat ratio or oxygen recovery metric
plus has no cardiac metrics too.
- Develop coach to player communication
with Catapult One.
-Unique to Catapult, Movement Profile
quantifies the physical load from
multi-directional movements.
STATSports
Apex Athlete GPS Performance Tracker allows athletes to | -Product can only be used outside and on
Series GPS track game data live using 14 different field.
Performance metrics. Using the tracker app, access stats
Tracker for heart rate, max speed, total distance, -Uses GPS to track the runs which
number of sprints, time in red zone and constraints the ability to record inside.
more.
-Can only do too much, doesn't provide the
Wireless syncing sends information directly | body fat ratio or oxygen recovery metric
to your chosen device. You'll have the plus has no cardiac metrics too.
ability to compare your stats with other
Apex users worldwide.
APEX
ATHLETE Real-time performance data at your -Product can only be used outside and on
SERIES GPS fingertips to help you become fitter, faster field.
PERFORMA and perform at a higher intensity.
NCE TRACK -Uses GPS to track the runs which
USR Increase your max speed and sprint constraints the ability to record inside.
EDITION capacity, and test yourself against the pros.

-Can only do too much, doesn't provide the
body fat ratio or oxygen recovery metric
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plus has no cardiac metrics too.

Polar Unite Get personalized daily workout guidance to
Heart Rate inspire you, 24/7 heart rate and activity -Product can only be used outside and on
Monitors tracking to motivate you, and automatic field.
sleep and recovery applications to help you
understand your body better. It’s time to live | -Can only do too much, doesn't provide the
life to the fullest: every shape, every size, body fat ratio or oxygen recovery metric
every step of the way - everybody, unite! plus has no cardiac metrics too.
MRI,CT and Not the area of focus Not the area of focus
ultrasound
machines
NordicTrack
EXP 7i -NordicTrack EXP 7i Treadmill features a -expensive plus need membership.
Folding 7" (17.8 cm) full colour smart HD
Treadmill - touchscreen -it can only work inside
iFit Enabled
-iFIT® enabled for interactive training -doesn't do metrics for oxygen level and
sessions, streaming global and studio class | cardiac level.
workouts and connected fitness tracking
-30-Day iFit membership included
-3.0 CHP smart-response motor
-Tread Belt: 20" x 60" (50.8 x 152.4 cm)
-FlexSelectTM cushioning & Automatic
trainer control
Seimen's Not the area of focus Not the area of focus
Healthineers

=

Skillrun live
7000

Designed to train the pillars of athletic
conditioning and performance, Skill Run is
a treadmill like no other. Developed
side-by-side with academic and research
institutes, professional trainers and athletes,
it takes performance training to new
heights.

expensive plus need membership.
it can only work inside

doesn't do metrics for oxygen level and
cardiac level.
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Bowflex f The Treadmill 22 is our top-of-the-line
treadmill 22 < cardio experience that provides the expensive plus need membership.
coaching, motivation, and variety you crave
{ to keep you immersed in your fitness it can only work inside
journey.
doesn't do metrics for oxygen level and
cardiac level.
Bowflex
velocore bike Track the metrics you lean on most. expensive plus need membership.
e Time it can only work inside
e Interval*
e Distance (km or miles) doesn't do metrics for oxygen level and
e (Calories cardiac level.
e Burn Rate (calories per minute)
e Heart Rate
e (adence
e Resistance
Benefit Table
Keyword Frequency
Comfort 8
Resistance 7
Activity Tracker 6
Communication 5
Feature table
Keyword Frequency
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Modularity 8
Heart Rate 6
Treadmill 6
Jump Test 5

2.2.2 Benchmarking — Functionality of Existing Products

Functionality benchmarking was carried out to determine common functionality amongst the
product grouping as well as market differentiation.

Characterizing the functionality was carried out using the data set collected for the features,
selecting most common features, and comparing two features in an x-y graph.

When it comes to functionality, the existing products in the market offer a range of features and
capabilities. The Catapult PLAYR Smart Coach System and the STATSports Apex Athlete Series
GPS Performance Tracker are both designed to track an athlete's performance during training and
games, providing valuable data for analysis and improvement. The NordicTrack EXP 7i Folding
Treadmill - iFit Enabled and Bowflex treadmill 22 offer a variety of workout programs, incline
and speed adjustments, and heart rate monitoring. The Skillrun live 7000 takes things a step
further with its interactive coaching platform and adjustable running surface. MRI, CT, and
ultrasound machines offer advanced diagnostic capabilities for medical professionals. The Polar
Unite Heart Rate Monitors track heart rate, sleep, and fitness activity, while the APEX
ATHLETE SERIES GPS PERFORMANCE TRACK USR EDITION provides advanced metrics
for outdoor and endurance sports. Seimens Healthineers also offer a range of medical imaging
equipment and solutions for healthcare professionals. Overall, the functionality of the existing

products varies widely based on their intended use and target market.
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A Fitrsss Functionality (Features)

Testing
Ability

\J
Functionality Reflects the requirement or purpose of the design Size of the
Which in turn comes from Human needs and wants. machines

>

Takeaways

- There is no connectivity between the machines.

- All the tests are currently done separately. There are hardly 3 tests which can be covered
together.

- Half tests are done inside and the other half are done on the ground. Which loses the Data
connectivity.

2.2.3 Benchmarking — Aesthetics and Semantic Profile of Existing Products

2.2.4 Aesthetics
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The Catapult PLAYR Smart Coach System: The design of this product is sleek and modern, with
a focus on functionality rather than aesthetics. The color scheme is primarily black and white,
with the occasional use of bright colors to highlight important information.

STATSports Apex Athlete Series GPS Performance Tracker: This product features a simple,
minimalist design with a focus on functionality. The color scheme is primarily black and gray,
with occasional pops of bright color.

APEX ATHLETE SERIES GPS PERFORMANCE TRACK USR EDITION: This product has a
similar design to the STATSports Apex Athlete Series, with a focus on simplicity and
functionality. The color scheme is primarily black and gray.

Polar Unite Heart Rate Monitors: This product features a simple and elegant design, with a focus
on ease of use. The color scheme is primarily black and white, with occasional pops of color.

MRI, CT and ultrasound machines: These machines typically have a clinical and sterile design,
with a focus on functionality rather than aesthetics. The color scheme is often white or gray.

NordicTrack EXP 7i Folding Treadmill - iFit Enabled: This product features a sleek and modern
design, with a focus on functionality and ease of use. The color scheme is primarily black and
gray, with occasional pops of color.

Siemens Healthineers: This company offers a range of medical equipment, including diagnostic
imaging and laboratory diagnostics. The design of their products is typically clinical and
functional, with a focus on ease of use.

Skillrun live 7000: This product has a modern and sleek design, with a focus on functionality and
user experience. The color scheme is primarily black and white, with occasional pops of color.
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Bowflex treadmill 22: This product features a modern and sleek design, with a focus on user
experience and functionality. The color scheme is primarily black and white.

Bowflex velocore bike: This product has a modern and minimalist design, with a focus on
functionality and ease of use. The color scheme is primarily black and white, with occasional
pops of color.

Overall, the aesthetic and semantic profile of these existing products varies depending on the
specific product and industry. However, many of them share a focus on functionality and ease of
use, with simple and modern designs that prioritize user experience.
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Overall Form

Bowflex velocore bike

g

Bowflex treadmill 22

L

-

Skillrun live 7000

Z

Styling and Aesthetics

Polar Unite Heart Rate Monitors

24

TATSports Apex Athlete Series GPS
Performance Tracker

Shape Linear Box Box Round Various
Style General Bike Modern Minimalistic Modern Body wear
Balance Straight Top balance Top balance Hand balance Symmetric
Pattern Bars Treads Treads Rubber Fabric
Box Aesthetics (Form)
Round Linear
< >

Various
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Design Takeaways

a) Product mostly is in the form of Linear and box.
b) Style is modern yet minimalist.

c¢) The balance is symmetrical in most cases.

d) Sustainability must be mixed with construction.

2.2.4 Benchmarking — Materials and Manufacturing of Existing Products

The Catapult PLAYR Smart Coach System and the STATSports Apex Athlete Series GPS
Performance Tracker are both made of durable plastic and silicone materials that are designed to
withstand the rigors of athletic training. The Polar Unite Heart Rate Monitors are made of

lightweight plastic and rubber materials that are comfortable to wear during workouts.

The MRI, CT, and ultrasound machines are made of high-quality materials such as stainless steel
and medical-grade plastics that are easy to clean and maintain. Siemens Healthineers also uses

advanced materials in their medical equipment to ensure accuracy and precision.

The NordicTrack EXP 71 Folding Treadmill - iFit Enabled and the Bowflex treadmill 22 are both
made of sturdy metal frames and high-quality rubber belts that provide a comfortable and safe
workout experience. The Bowflex Velocore bike also uses high-quality metal and plastic

materials in its construction.
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Skillrun Live 7000 features a sleek and modern design that incorporates high-quality materials
such as carbon fiber and aluminum. This not only makes the machine durable and long-lasting,

but also aesthetically pleasing.

Overall, these companies prioritize the use of high-quality and durable materials in their products
to ensure the safety and satisfaction of their customers. They also employ advanced

manufacturing techniques to ensure precision and accuracy in their products.

2.2.5 Benchmarking — Sustainability of Existing Products

The Catapult PLAYR Smart Coach System: The company claims that the PLAYR system has a
low environmental impact, as it is made from sustainable and recyclable materials. They also

have a program for recycling the devices at the end of their lifecycle.

STATSports Apex Athlete Series GPS Performance Tracker: The company claims that their
product is designed to last for years, reducing waste and carbon footprint. They also use

eco-friendly materials and manufacturing methods.

Polar Unite Heart Rate Monitors: The company uses sustainable and recyclable materials in the

manufacturing of their products. They also have a take-back program for recycling their devices.
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NordicTrack EXP 7i Folding Treadmill - iFit Enabled: The company has made efforts to reduce
their carbon footprint by using sustainable materials and energy-efficient manufacturing

processes. They also have a program for recycling their products.

Skillrun live 7000: The company claims that their product is made from sustainable and

eco-friendly materials, and they use energy-efficient manufacturing processes.

Bowflex Treadmill 22: The company has made efforts to reduce their carbon footprint by using
sustainable materials and manufacturing methods. They also have a program for recycling their

products.

Bowflex Velocore Bike: The company claims that their product is made from sustainable
materials and uses energy-efficient manufacturing processes. They also have a program for

recycling their products.

Siemens Healthineers: The company has implemented several sustainability initiatives, including
reducing their carbon emissions, using renewable energy sources, and promoting sustainable

product design and recycling programs.

MRI, CT, and Ultrasound Machines: Many manufacturers of medical imaging equipment have
made efforts to reduce their carbon footprint by using energy-efficient manufacturing processes,

reducing waste, and promoting sustainable product design.
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Overall, it appears that many of the companies producing fitness and medical equipment have
made efforts to reduce their environmental impact through the use of sustainable materials,

energy-efficient manufacturing processes, and recycling programs.

2.3 Summary of Chapter 2

Existing products in the market offer a wide range of features and capabilities, with a focus on
functionality and ease of use. Products such as the Catapult PLAYR Smart Coach System and the
STATSports Apex Athlete Series GPS Performance Tracker track an athlete's performance
during training and games, while NordicTrack EXP 71 Folding Treadmill - iFit Enabled and
Bowflex treadmill 22 offer a variety of workout programs and heart rate monitoring. Medical
equipment such as MRI, CT, and ultrasound machines provide advanced diagnostic capabilities.
The aesthetic and semantic profile of these products vary based on their intended use and target
market. Many companies have made efforts to reduce their environmental impact through the use
of sustainable materials, energy-efficient manufacturing processes, and recycling programs.
Overall, functionality remains a top priority for these products, but sustainability is also

becoming increasingly important.

CHAPTER 3 —-ANALYSIS
3.1.1 Needs/Benefits Not Met by Current Products
Some of the machines used in testing athletes, such as MRI and CT machines, are large and

expensive, taking up a significant amount of floor space. These machines are designed for
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specific types of tests and cannot perform multiple tests. This means that a facility may require
multiple machines to accommodate all the necessary tests, further increasing the space required

and the cost of the equipment.

In addition to the physical limitations, each machine may have a different way of tracking data,
which can make it challenging to analyze and compare results across tests. For example, one
machine may provide information on muscle mass, while another may provide information on
bone density. Without a way to easily compare and analyze this data, it can be difficult to provide

useful insights to athletes, trainers, and physiotherapists.

The process of switching between machines can also be time-consuming, as athletes may need to
be moved between different rooms or facilities. This can be particularly challenging when testing
is required during a busy training or game schedule. Overall, the current machines used for
testing athletes can be inefficient and may not provide the necessary data needed for optimal

training and recovery.
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3.1.2 Latent Needs
Immediate :
AT Latent Needs Wants/Wishes
Needs
Speed of the tests Marketing- Latent Need Marketing- Incipient Needs
The clubs need to know the product There is currently no product which
Addressing all major 8 tests at one does all for them. Clubs wishing to
stop Breakthrough Products have a complete fitness testing
Players need to be marked on for the product.
Connecting thie tenks lis e 860 product so that clubs can invest in it
. . Unanticipated Experience
Physiological need- beauty It could be bought by gyms and training
centers as well Psychology- they want to eliminate
Fast paced and easy to setup number of people finishing up the
testing job and limit it to one or
none.

3.1.3 Categorization of Needs
Efficiency: There is a need for a more efficient testing process that can accommodate multiple
tests on one machine, reducing the amount of floor space required and eliminating the need to

switch between different machines.

Data management: There is a need for a standardized data tracking system that can be used
across all tests and machines. This will enable easy analysis and comparison of data, providing

useful insights for players, physiotherapists, and trainers.
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Portability: There is a need for machines that are portable and easy to move around, allowing for

testing to take place at various locations, such as on the field, in the gym, or at a training facility.

User-friendliness: There is a need for machines that are easy to use and understand, so that

players, physiotherapists, and trainers can perform the tests without requiring extensive training.

Cost-effectiveness: There is a need for a cost-effective solution that does not require a significant
investment in new equipment or technology. This will ensure that the solution is accessible to a

wide range of organizations, from amateur sports teams to professional clubs.

3.2 Analysis — Usability

Method

Method used in the usability testing was the 1 to 1 scale model and interview with 90™ percentile
male and 45" percentile male. The test was conducted using ground as a reference point for the
player which is supposed to be 12" high from the ground. The result generated was to emphasize

on the pain points and feelings of the player while performing exercises.
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Analysis

This s the journey of a What changes for them?
Soccer player Outcome

Soccer player go through the fitness testing for pre season and Describe how the life and environment of the

throughout the season to check overall body composition and customer changes once they used the product or

endurance level. service.

What are their key goals and needs? What are they able to do now?

toimprove
Pass all the Rokpowthel on their Ableto New UI/UX get help with
strength and experience S
tests performance experience training
weakness new things
on pitch
What do they struggle with most? What can they finally avoid doing?
Avoid doing
ACL injuries MCL injuries Lo testing all Avoid Injuries
Pressure
machine
performance
What tasks do they have? What changed in my environment?
N " clear data
Baseline tests Ftress, Training New regrading

testing equipment
5 them

3.2.1 Journey Mapping

A User Journey Map / User Experience Map was generated from the first user observation (big

picture)

The main pain points related to usability can be seen in figure 2.
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Journey Steps.
Fitness testing phase

Actions

Soccer player follow the testing
procedure. agility testing, V02
max testing, Bleep testing

Needs and Pains

Soccer players wants to pass
the test. they want to avoid any
possibilities of injuries due to
their weakness, they want to
tackle it after knowing the
results

Touchpaint

players interact with each
machine as primary user. they
touch points can be hands,
feat and knee.

Player Feeling

how is the player feeling
throughout the testing
process,

Backstage

Opportunities

What could we improve or
introduce?

Process ownership
Who is in the lead on this?

Baseline tests

Doy tar

Currently baseline
tests also has 3

3.2.2 User Experience

Pressup tests

these tests have
metrics set to pass

Agility Testing
ok vty

0 Thew

o A i

ey s
fomand P

posiser

These tests are
done on field.
opportunity to

Final soccer fitness tests

but physio takes
the sample by hand

User interaction was carried out to determine common interface practices in the product
category. Characterizing the functionality was assessed by benchmarking using the data set
collected for the features, selecting most common features, and comparing two features in an x-y

graph.

Done on a machine |
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Bowflex velocare bike Bowflex treadmill 22
L
v ;
Features

Buttons ® *
Screen * *
Touch Interface *
Voice/Gesture *

Voice/Gesture

TATSports Apex Athlete Series GPS

Skillrun live 7000 Polar Unite Heart Rate Monitors Pt aance Tracker
i ’ .l‘
Interface
* * *
*
*
Buttons
Functionality (Features)
l@e
f

Screen

= 4

<

Design Takeaways

v
Touch

Interface
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a) Button
b) Screen
c¢) Touch Interface

d) Gestures, voice activated

3.3 Analysis — Human Factors

The human factor is an important consideration in the analysis of any system or process. In the
case of the current testing process, it is likely that human factors play a role in the inefficiencies
and limitations of the system. For example, the need for multiple machines may be due to the
fact that each machine is designed for a specific test, which could be attributed to a lack of

collaboration between designers and end-users.

Additionally, the requirement for switching between machines may be due to a lack of
user-centered design, as the process of switching machines is likely to be time-consuming and
interruptive to the workflow of trainers and physiotherapists. The data tracking system may also
be difficult to use or unintuitive, leading to errors and inefficiencies in data collection and

analysis.

Overall, improving the human factor in the testing process would require a focus on
user-centered design principles, collaboration between designers and end-users, and an emphasis

on usability and ease-of-use in machine design and data tracking systems.
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3.3.1 Product Schematic —Configuration Diagram

Tests Covered _ N\
Bench Press ) - T
Squat Test E NN\
Push Up Test £ f |
Jump Test Q
Plank Test N \ y
Range of movement l/ \ __
Monitoring Screen

,—-> V02 Max Machine

”, T ——————> RunningBelt

Tests Covered
V02 Max Test

Speed test

Bleep test/ yo-yo test
T-test

Jeltech
Cushioning System

Double Motor

Weight test

Proposal 1
Body fat Calculation

One Stop Solution
Package Details

Ricky Saluja

3.3.2 Ergonomic —1:1 Human Scale Study

Literature review:

A study of ergonomics must be conducted to understand the positions of the players when
performing all eight major testings on two machines at once. V02 max testing, T-tests, speed
tests, and bleep tests were conducted on one side of the machine, while bench pressing,
weighted squats, pushups, and jump tests were performed on the other side. Additionally, there

were four minor tests conducted with the surface plan of the machines, which include plank
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tests, weight and body fat calculations, and range of motion. To perform the tests, one-to-one
scale scratch models must be constructed to gain an understanding of how a product will

interact with the players.

Methodology:

The study consisted of two parts: one composed of 4 agility tests on a running machine and the
other of 4 muscle and strength tests on a resistance machine.

An ergonomic study of the fitness testing station can provide insight into how to size the product
to be able to accommodate both male and female soccer players in the 100th percentile and
50th percentile. Moreover, the purpose of the study was to learn how to position the monitoring
screens for the players and the coaches/trainers/physiotherapists. In order to understand how
the major touching points are distributed, the running station was represented with cardboard to
understand the over diameter for the 360 degree run and the height study was done in the gym
with preexisting fitness equipment. Again, resistance machine tests were conducted on the
cardboard piece laid on top of the bench, which was viewed as a ground unit to determine the

length and height measurement was conducted on preexisting machines in the gym.

Tests conducted on the running machine

Test 1 V02 Max test
Test 2 T-test
Test 3 Speed test

Test 4 Bleep test / yo yo test
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Tests conducted on the resistance machine
Test 1 Bench Press
Test 2 Weighted Squats
Test 3 Static Jump
Test 4 Pushup test
Results:

Running Machine:

Study subjects , in this case 6 feet male (90th percentile) and 5 feet 6” Male (40th percentile)
were chosen to represent the average height of male and soccer players respectively. The
required overall diameter of the circle came out to be 62” As seen in (fig1,2) . The diameter for
the running platform accommodates a running surface of 45”x 42” which is wider than the width
of the traditional treadmills that can be seen in gyms. It was to ensure that the player is feeling
comfortable and secure running in all directions. This extra width supports the monitoring screen
outside of the diameter which also takes visual space so it was important to have that extra
width inside the circle. The stepper outside of the tread diameter extends by 8.5” as the player
has to step both feet to suddenly stop against only one step on each side in a traditional
treadmill. The posture remains the same in all tests on running as the activity being done by the

user is running either in 1 direction or 3 different directions.
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The parts were divided in 2 color schemes to represent the 2 different sets of machine coming

together.

Orange was used for running machine

Green was used for resistance machine

B T B T T T R D TR i S L L T

(Fig-1) (Fig-2)

Both users are accommodated in the same square space with different height measurements and
weight as seen in (Fig-3). Users remain centered when running which makes sure the player does

not step outside of the running area with the sensor on the body.
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(Fig-3)

Height of the running machine is based on the traditional treadmill which is tested in the gym.
The height includes the machinery and jel tech and the rotation machine for the screen holder.
Screen Height is also an important factor as it follows the player when running around in
different directions. The dimension taken while facing the screen with 45 degree angle for both

40th and 90th percentile male was 72 top.

Resistance machine:
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Study subjects again, 6 feet male (90th percentile) and 5 feet 6” Male (40th percentile) were
chosen to represent the average height of male and soccer players respectively doing all the 4
major tests for muscle and strength. The minimum length required to accommodate 90th
percentile male was 95”, considering the player height will be bigger too in some cases the set
length of the resistance training was set to 98” platform as seen in figure-4. The length was able
to accommodate 45th percentile male and 90th percentile male performing bench press, squats
test, push up test and static jump test comfortably on top of gel tech bed as seen in

figures-5,6,7,8,9.

(Fig- 4) showcasing 90th percentile male doing bench press from top view
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(Fig-5) showcasing 90th percentile male doing bench press from side view

P 2

(Fig-5) showcasing 40th percentile male doing bench press from Top view
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St

(Fig-6) showcasing 90th percentile male doing squat test from side view

(Fig-7) showcasing 90th percentile male doing pushups from side view



SOCCER ATHLETE PERFORMANCE EVALUATION 44

(Fig-8) showcasing 40th percentile male doing pushups from side view

s

(Fig-9) showcasing 90th percentile male doing squat test from side view
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The platform needs to rise when doing bench presses to accommodate the elbow going down
from the body and for the rest of the tests, the platform sits flat. The platform wish needs to be
24" 1o lift the body from the center and leave the arms hanging. The length of the rising platform
is 50” which is 2” longer than the usual workout bench to accommodate the 100th percentile

male comfortably.

Based on the dimensions collected above, the rough cad model was generated to study
accurate schematic and ergonomics of the player doing all the tests. Cad model was important
to understand the screen size and the height of the model based on traditional gym equipment

as seen in fig 10,11,12.

(Fig-10) showcasing the treadmill and the resistance machine side view
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(Fig-11) showcasing the treadmill and the resistance machine top view

(Fig-11) showcasing the treadmill and the resistance machine % view
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Based on the ergonomic study, the dimensions calculated to accommodate 40th percentile male

and 90th percentile male were proven very helpful. The dimensions were recorded as seen in fig

12.
48.00
' 21.03
g —
— I~ [
| 3 =
£ y \,v &= =N
_— L

©62.00 97.00

(Fig-12) Showcasing the treadmill and the resistance machine dimensions based on ergonomic
study

Analysis of the Running Machine and Resistance machine

Overall, the dimensions for the running machine and resistance machine worked quite well from
the starting. There were changes made to the running machine as initially it started as a square
platform but the result concluded it as circular platform with square cut out where the player
runs. The screen size initially from bottom was 64 which had to be changed to 72” to

accommodate 99th percentile male eye sight.
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The resistance machine width was changed to meet the aesthetic of the running machine. The
required width was 40” initially but as the diameter of the running machine increased, the
resistance machine width was increased to 48 to provide more comfort and achieve the aesthetic
of the design as seen in fig 11. The ergonomic diagram was created using the 1:1 scale study as

seen in Fig 13.

2 2 Ja @2
= o0 0 o 1
<r = o
— —
40.55 48.00
21.03
5 S 3  —
— — |
8 ~|| 2 S © |
™ —
~0
, ' 4 B
6200 | | 97.00

(Fig-13) Showcasing the ergonomics o the player alongside the machine
95th percentile - Man

5th percentile - Female

Limitations and Conclusion

Testing the 1:1 scale model provided a great deal of insight, but it also revealed some drawbacks
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In this study, there were some limitations that may have affected the findings. It was not possible
to test women during the test, which limits the use of the products by men; however, the height
study found that testing any male below the 50th percentile provided some data about female
anatomy. In addition, the original VO2 max machine, which was not available at the time of
study, may present some additional unforeseen limitations.

Overall, the 1:1 ergonomic test was a success, with all eight major tests having been completed.
Consequently, The final dimensions with which the design main schematic works were
finalized.. As well as finalizing the size, shape, and mechanism, the monitor screen design was

also completed.

3.4 Analysis — Aesthetics & Semantic Profile

The aesthetic and semantic profile of the design appears to be modern, innovative, and futuristic.
The use of newly developed technology such as the 360-degree runner and jel tech soft bed
suggests that the design is cutting-edge and advanced. The inspiration drawn from waves and

power, as well as the moon profile, gives the design a unique and distinctive look.

The modular design of the machines also adds to the aesthetic and semantic profile, as it allows
for flexibility and customization in terms of which tests can be performed. The use of modular
components also suggests a focus on efficiency and ease of use, which would be beneficial in a

sports setting where time is of the essence.
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Overall, the aesthetic and semantic profile of the design appears to be well thought out and
aligned with the needs of the users. It combines modern technology and unique design elements

to create a futuristic and innovative product.

3.5 Analysis —Sustainability: Safety, Health and Environment

The design seems to be environmentally sustainable as it saves floor space, which could
potentially reduce the environmental impact associated with the construction and maintenance of
the building. Additionally, it aligns with the United Nations Sustainable Development Goals
(SDGs) 3 (Good Health and Well-Being), 7 (Affordable and Clean Energy), 11 (Sustainable
Cities and Communities), and 13 (Climate Action), which suggests that it could contribute to a

sustainable future.

The use of lean manufacturing methods can also promote sustainability by reducing waste and
optimizing the use of resources. Furthermore, the design's emphasis on safety and health
indicates that it was developed with user well-being in mind. Overall, the design seems to be
environmentally responsible, promoting user health and safety, and may contribute to sustainable

development.

3.6 Analysis — Innovation Opportunity
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The modular attached machines that combine multiple functions in one innovative solution offer
a unique opportunity for the fitness industry. By providing a one-stop solution for fitness
assessment, tracking, and training, it reduces the need for multiple machines, saving both space
and time. The live feedback feature engages players and enables them to track their progress and
adjust their training programs accordingly. This opens up new avenues for personalized and
adaptive training programs that are tailored to individual needs. The innovative design and
incorporation of advanced technology can set a new standard for the fitness industry and create

opportunities for further research and development in the field of fitness equipment design.

3.6.1 Needs AnalysisDiagram

The newly designed product addresses several needs:

Space efficiency: The product solves the problem of taking up too much floor space by

combining multiple machines into two modular attached machines.

Data tracking: The product addresses the need for consistent data tracking by having the same
tracking system across both machines, making it easier to analyze and provide useful data to

players, physiotherapists, and trainers.

Time efficiency: The product reduces the time needed to switch between machines by having

both endurance and muscle/strength tests available in the same location.
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Sustainability: The product aligns with UN Sustainable Development Goals 3, 7, 11, and 13, and

follows lean manufacturing methods, making it a more sustainable option.

Innovation: The product provides a one-stop solution for assessing, tracking, and training, which

is a more innovative approach than using multiple machines for the same purposes.

Overall, the newly designed product meets a variety of needs related to space, data tracking, time

efficiency, sustainability, and innovation.

3.6.2 Desirability, Feasibility & Viability
Desirability:
e Offers a one-stop solution for testing, training, and rehab facilities, which is convenient
for athletes and trainers.
e Provides live feedback during testing and training, making it engaging and interactive for
athletes.
e Has a futuristic and innovative design that incorporates new technologies, which adds to
its appeal.

e Saves floor space, which is a valuable resource in gym and training facilities.

Feasibility:

o The modular design allows for easy customization and maintenance.
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e The use of lean manufacturing methods and sustainable materials makes the product
cost-effective to produce.

e Incorporating multiple testing machines into one design reduces the need for multiple
machines and reduces overall costs.

e The product is designed to fit into a standard gym or training facility, which makes it easy

to implement.

Viability:

The product is aligned with several UN Sustainable Development Goals, which adds to

its viability.

e The product offers a unique and innovative solution to the needs of athletes and trainers,
which sets it apart from other products on the market.

e The design incorporates new technologies, which adds to its potential marketability.

e The product's ability to save floor space and reduce the need for multiple machines can

lead to cost savings for gym and training facilities.

3.7 Summary of Chapter 3— Defining Design Brief
Needs Analysis Diagram: This is a visual representation of the needs that the newly designed
product aims to fulfill. It includes categories such as space requirements, data tracking, time

efficiency, and user feedback.
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Needs Analysis on the Newly Designed Product: Based on the information provided, the newly
designed product meets the needs identified in the Needs Analysis Diagram. It addresses space
constraints, data tracking, time efficiency, and user engagement through a modular design that

combines multiple testing and training functions into two machines.

Desirability, Feasibility & Viability Factors: These are important factors to consider when
evaluating a product design. Desirability refers to whether or not the product is desirable to
potential users, feasibility refers to whether or not it is technically feasible to produce and
implement, and viability refers to whether or not it is economically viable. The newly designed
product is highly desirable to athletes, trainers, and physiotherapists, it is technically feasible to
produce with existing technology, and it is economically viable due to its potential to save space

and streamline testing and training processes.

CHAPTER 4 -DESIGN DEVELOPMENT

4.1 Initial Idea Generation

4.1.1 Aesthetics Approach & Semantic Profile

Figure 18 represents aesthetics and semantics of concept designs of fitness machines which

inclines my design language.
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(Fig.-18)

4.1.2 Mind Mapping

Figure 19 and 20 represents the mind mapping for the soccer tests performed overall and also to

understand the athlete injuries pattern to have better insight of the player.

Heart rate calculator

Push ups
Body fat percentage.
Press up test Baseline tests
505 Agility test
Agility test
Plank test
T test
Hands on walst, legs straight jump
Jump test

Static long jump test
Major Fitness tests for soccer athlete
Running in both direction for each bleep
10, 20, 30 m test

Speed test
Bleep test P

V02 max test
Bench press
Muscle and strength Measure the heart rate and oxygen body use during exercise.

Squat Test
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(Fig.-19)

3 weeks missed from sport

Collision, being tackled, and being blocked. localized tenderness and feelings
Medial collateral ligament (MCL) - of instability

Twisting and turning

Knee swelling
Locking or catching of the knee when you
move it

Major injuries of the soccer players Pain and tenderness along the inside of
the joint
A knee that gives way or feels like it is
going to give when it is active or stressed
in a certain wayg

9-12 months missed from sport
Anterior cruciate ligament (ACL) injuries
Suddenly slowing down and changing direction Tenderness and permanent pain for future
(cutting)
Pivoting with your foot firmly planted.
Landing awkwardly from a jump.
Stopping suddenly.

Receiving a direct blow to the knee or having a
collision, such as a football tackle.

(Fig.-20)

4.1.3 Ideation Sketches
The first idea chosen for further development was building a one stop shop for all the tests.

The concepts can be seen in the following pictures attached.
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IDEA 1
Double Sided Runner +
Muscle Stregth Testing

(Fig.-14)

Figure 14 represents a double sided runner.
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Figure 15 and 15.1 represent one stop solution for all the major fitness tests.
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360 Degree Runner +
Muscle Strength Testing

(Fig-15.1)

Muscle Strength Testing
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Figure 16 and 16.1 represent muscle and strength exercise machine.

(Fig.-16)

IDEA 4
Endurance and agility tester

(Fig.-16.1)

IDEA 4
Endurance and agility tester
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Figure 17 and 17.1 represent body wear technology to record all the main measures for soccer

tests.
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Blood, and heartrate calculator. with oxygen test via masking

(Fig.17)
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4.2 Concepts Exploration

4.2.1 Concept One

Figure 21 and 21.1 represents the development of the endurance testing machine which covers
all muscle and
strength testing of

the soccer player.

Idea-|
RICKY SALUJA
Endurance testing

(Fig.-21)

|dea-|
RICKY SALUJA
Endurance testing

(Fig.-21.1)
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4.2.2 Concept Two

(Fig.-22)

RICKY SALUJA
One stop tests

Idea 2

RICKY SALUJA (Fig.-22.1)

One stop tests

Idea 2
RICKY SALUJA (Fig.-22.2)

One stop tests
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Idea 2 (Fig.-22.3)
RICKY SALUJA
One stop tests

Figure 22, 22.1, 22.2, 22.3 represents the concept 2 which details out the one stop modularity
system to perform all major soccer fitness tests at one spot and modularity brings out the factor

of changing spots for different players if required.

4.2.3 Concept Three

Z AVt ) L[| Idea3
L /4"7\ <5, RICKY SALUJA

Body Wear (Fig.'23)
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(Fig.-23.1)

Figure 23 and 23.1 represents the body wear design with interlocking spine system and many

body specific calculators.
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4.3 Concept Strategy

4.3.1 Concept Direction & Product Schematic One

Plan view designs

Ricky Saluja

Muscle and
strength machine

Ricky Saluja
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Muscle and
strength machine

Ricky Saluja

Muscle and
strength machine

Ricky Saluja
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Product schematic

Tests Covered Tests Covered
Bench Press V02 Max Test
Squat Test Speed test
Push Up Test Bleep test/ yo-yo test
Jump Test T-test
Plank Test

Range of movement

Monitoring Screen 4—‘

Monitoring Screen
V02 Max Machine

Jeltech —> Running Belt
Cushioning System
——> Jeltech
Resistance tech Cushioning System

/ : ) Double Motor
Z

Weight test <—J Proposal 1

Body fat Calculation One Stop Solution
Package Details

Ricky Saluja

4.3.2 Concept Direction &Product Schematic Two

Bl
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PLEX ﬁLEx
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 (MoVEMELur
TEST QELT
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Body Wear

Ricky saluja
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Product schematic

Body tracker d

Core Z |
f

Heart rate calculator 4—‘

Self Tightening weights 4—[

4.4 Concept Refinement And Validation

Tests Covered
V02 Max Test

Speed test

Bleep test/ yo-yo test
T-test

Interlocking modular
Spine system

Plexflex Connector -
Piece
Tracker '-/f._.:x

P

\ Jump Test
Push up test

S

Connector Piece g—————

Connector Piece ¢————;

Speed Tracker €«————

Proposal 2
Body Wear
Package Details

Ricky Saluja

Proposal 1
One Stop Solution

Ricky Saluja

68



SOCCER ATHLETE PERFORMANCE EVALUATION

4.4.1 Design Refinement

ALL DEGREE RUNNER

BASE WITH SENSOR

69

RICKY SALUJA

360 DEGREE RUNNER
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4.4.2 Detail Development

ALL BODY WORKOUT
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RUNNING PLATFORM
«

WEIGHT TESTER

4.4.3 Refined Product Schematic & Key Ergonomic

Tests Covered Tests Covered

Bench Press V02 Max Test
Squat Test Speed test
Push Up Test Bleep test/ yo-yo test
Jump Test T-test
Plank Test

Range of movement

'—p Monitoring Screen

Monitoring Screen

» Running Belt

Jel tech
Cushioning System

Double Motor

Resistance tech

One Stop Solution
Package Details

Jel tech
Cushioning System

Ricky Saluja
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4.5 Concept Realization
the design aims to provide a comprehensive solution for athletes and trainers by combining
multiple testing and training machines into a single, modular system. The design is inspired by

futuristic and organic shapes, with an emphasis on sustainability and innovation.

The design includes two modular machines: one for endurance testing and the other for muscle
and strength testing. Both machines feature advanced technology such as the 360-degree runner

and Jel Tech soft bed, which provide a comfortable and engaging experience for users.

The design also addresses the needs of athletes and trainers by reducing floor space requirements
and providing a single platform for testing, tracking, and training. It aligns with UN Sustainable

Development Goals 3, 7, 11, and 13 and follows a lean manufacturing method.

Overall, the design represents a significant innovation opportunity for the sports industry,
providing a more efficient and effective solution for athletes and trainers. The concept realization
phase will focus on further refining and developing the design to ensure that it meets the needs of

users and can be produced at scale.

4.5.1 Design Finalization
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Design Finalization
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4.5.2 Physical Study Models
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4.6 Design Resolution

Tests Covered
Bench Press
Squat Test

Push Up Test
Jump Test

Plank Test > Bench
Range of movement

Jeltech
‘Cushioning System

Bar holder

|—) Resistance tech

Ricky Saluja
Workout station
Design schematic

Tests Covered
V02 Max Test
Speed test

Bleep test/ yo-yo test
T-test

Jel tech
Cushioning System

Running Belt

; » Weight Test machine
—_—

> Double Motor

JumpTest machine «—— |

Ricky Saluja
Running Platform
Design schematic
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4.7 CAD Development
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4.8 Physical Model Fabrication
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CHAPTER 5 — FINAL DESIGN

5.1 Design Summary

The overall design is a modular attached machine that consists of two parts - the first part
performs five endurance tests, and the second part conducts muscle and strength tests. The
design is inspired by futuristic concepts and incorporates newly developed technologies such as
the 360-degree runner and jel tech soft bed. The overall design aims to solve the problem of
using multiple machines, taking up a lot of floor space, and having different data tracking, which

makes it difficult to analyze and provide useful data to players, physiotherapists, and trainers.

The design is sustainable and aligns with UN Sustainable Development Goals 3, 7, 11, and 13. It
saves floor space of 300 square feet and follows lean manufacturing methods. The product
provides an all-in-one solution for assessing, tracking, and training, including rehab, testing, and

training facilities, providing live feedback, and engaging the player.

The desirability, feasibility, and viability factors have been considered throughout the design
process. The product is desirable as it provides a convenient and comprehensive solution to the
problem at hand. It is feasible as it incorporates existing and emerging technologies and follows
lean manufacturing methods. It is viable as it aligns with sustainable development goals and

provides value to players, physiotherapists, and trainers.

The design brief and concept realization have been considered to ensure the product meets the
desired outcome and specifications. Overall, the design is innovative, sustainable, and provides a

valuable solution to the problem at hand.
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5.2 Design Criteria Met

The design criteria for this project were Enhancement of Human Lifestyle, Human-Interaction &
User-Centric Design, Ergonomics & Human Factors Design, and Sustainability & Social
Responsibility. The newly designed product has met all of these criteria by providing a one-stop
solution for athletes and fitness enthusiasts to assess, track, and train themselves. The product
has a user-centric design that provides live feedback to the user, making it engaging and
motivating. The ergonomic design of the product ensures that the user is comfortable and safe
while performing the tests and training. The sustainability aspect of the product is evident in the
lean manufacturing method and the use of sustainable materials. Moreover, the product aligns
with UN Sustainable Development Goals 3, 7, 11, and 13, further highlighting its social
responsibility aspect. Overall, the design of the product has successfully met all the design
criteria, providing an innovative and sustainable solution for enhancing human lifestyle and

well-being.

5.2.1 Full Bodied Interaction Design

The modular attached machines offer a full-bodied interaction design as they allow the user to
perform a variety of endurance tests, muscle and strength tests, and rehab exercises, all of which
require full-body engagement. The 360-degree runner technology and the jel tech soft bed also
contribute to the full-bodied interaction design by providing a comfortable and supportive
platform for the user to engage with. The live feedback feature further enhances the full-bodied
interaction design by providing real-time data on the user's performance and progress, allowing
for an immersive and engaging experience. Overall, the full-bodied interaction design of your

product offers a unique and effective way to enhance human lifestyle by promoting physical
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activity and providing a user-centric design that considers the human factors and ergonomics of

the user's experience.

5.2.2. Materials, Processes And Technology

Materials: The design incorporates a range of materials such as metals, plastics, and fabrics.
These materials have been carefully selected for their durability, strength, and flexibility. They
have been chosen to ensure the machines are safe and comfortable for users while also being

sustainable and environmentally friendly.

Processes: The machines have been designed using a combination of traditional manufacturing
processes such as molding, cutting, and welding as well as advanced processes like 3D printing
and laser cutting. The design has been optimized for efficiency and sustainability using lean

manufacturing principles.

Technology: The machines integrate a range of advanced technologies to enhance user
experience and provide accurate and reliable data. The 360-degree runner technology and Jel
tech soft bed are some of the notable technologies used. The machines also feature advanced data
tracking and analysis systems to provide personalized training plans and live feedback to users.
The design incorporates wireless connectivity for seamless integration with mobile devices,

making it easy for users to track their progress and stay motivated.
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5.3 Final CAD Rendering
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5.4 Physical Model




SOCCER ATHLETE PERFORMANCE EVALUATION 95

g eve wer




SOCCER ATHLETE PERFORMANCE EVALUATION

evaluer

96



SOCCER ATHLETE PERFORMANCE EVALUATION

97



SOCCER ATHLETE PERFORMANCE EVALUATION 98

5.5 Technical Drawings
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5.6 Sustainability

Introduction:

The design of the modular attached machines for assessing and training athletes has a strong
focus on sustainability. The design brief placed emphasis on creating a sustainable solution that
would align with the United Nations Sustainable Development Goals (SDGs) 3, 7, 11, and 13.
This report will detail how the design of these machines is sustainable, and how it addresses

these SDGs.

Materials:

The materials used in the construction of the machines were carefully selected to ensure they
were environmentally friendly and sustainable. The frame of the machines is made from recycled
steel, which reduces the carbon footprint of the manufacturing process. The upholstery used on

the machines is made from recycled plastic, further reducing the environmental impact. The
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electronics used in the machines are energy-efficient, with low standby power consumption,

helping to reduce energy use.

Processes:

The manufacturing process of the machines was designed with sustainability in mind. The lean
manufacturing method was used to reduce waste and increase efficiency, reducing the impact on
the environment. The machines are also designed for easy disassembly, allowing for parts to be

recycled or reused at the end of their life cycle.

Technology:

The machines utilize the latest technology in energy-efficient electronics, reducing the energy
consumption of the machines. The design also incorporates a data tracking system that collects
data on usage, energy consumption, and performance. This data can be used to identify areas for

improvement and reduce the environmental impact of the machines further.

Sustainability impact:

The design of these machines has a significant positive impact on sustainability. The use of
recycled materials and energy-efficient electronics reduces the carbon footprint of the
manufacturing process and the ongoing use of the machines. The lean manufacturing process
reduces waste, and the design for easy disassembly ensures that parts can be reused or recycled
at the end of their life cycle. The data tracking system can be used to improve the sustainability

of the machines further, identifying areas for improvement and reducing energy consumption.
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Conclusion:

In conclusion, the design of the modular attached machines for assessing and training athletes
has a strong focus on sustainability. The use of recycled materials, energy-efficient electronics,
and a lean manufacturing process has reduced the carbon footprint of the machines, while the
design for easy disassembly ensures that parts can be reused or recycled. The data tracking
system provides an opportunity to improve sustainability further, reducing energy consumption
and identifying areas for improvement. This design aligns with the United Nations Sustainable

Development Goals (SDGs) 3, 7, 11, and 13, providing a sustainable solution for the assessment

and training of athletes.

SUSTAINABLE DESIGN

SPACE SAVING OF MORE THAM 300 SQUARE FEET PER MACHINME.
ALIGMS WITH UN SUSTAINABLE DEVELOPMENT GOALS 3, 7, 12 AND 13.

G000 HEALTH CLMATL
3 ANDWELLBEWE 1 ACTIH
/v D
Design promotes well Responsibly designed Dasigned to use less Responsibly chosen
being of major to use less energy in material in production materials and zero
stakeholders assuring order to power 2 of only 2 machines waste with the
good health to all. machines instead of using post-consumer recycling of parts.
12 different ones. materials.
Lt
. - The design of the product is crafted with lean manufacturing Fercfin LEAN Je
ONE R g principles that aim to minimize waste and enhance production L PRINCLES ,
. : a . efficiency, while adhering 1o the objectives of value, value stream, ¢
STO"P e i filow, pull, and perfection, and promoting environmental sustainability. o

'SOLUTION

O Robotic digital weight

SUSTAINABLY
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O 360 degree runner
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weight rack and cccessories
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O Multi bar holder
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APPENDIX

A Discovery

The discovery of the problem was made through a series of interviews conducted with soccer
players, coaches, and rehabilitation facilities. The goal was to understand their needs and
challenges when it comes to fitness evaluation processes. The interviews were conducted in
person and recorded for reference. The visuals of the interviews have been compiled and
analyzed to extract insights that led to the creation of a design brief. Through these interviews, it
was identified that there is a need for a more efficient, user-friendly, and sustainable fitness
evaluation process that can accommodate multiple tests and provide useful data to players,
physiotherapists, and trainers. The information gathered from the interviews formed the

foundation of the design brief, which guided the development of the final design solution.
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Measure the heart rate and oxygen body use during exercise.



SOCCER ATHLETE PERFORMANCE EVALUATION

Objective:

Planning for an Observation Session

Thesis Topic

How may we improve the performance evaluation process for soccer athletes?

1 Selection of Specific Activity to Observe

(After looking at the overall activity, make a decision on where you are going to focus)

Specific Activity #1:

After Looking at the overall tasks soccer players perform, my focus
will be on the testing phase of the player's fitness ability.

Objective(s):

(Needs Statement)

This will keep the focus on the activities the thesis topic is concerned
with which includes all the muscle and strength testing and agility
testing.

Decision to be Made

(The ‘why’ of doing your observation)

Reason behind doing the observation at testing phase due to lack of
connectivity between different machines and also number of tests can
only be performed outside for now.

Target (individual or group)
Selection criteria used:
age, sex, income, education, location,
specific target, special interest etc.)

Target for this study are soccer players, coach or trainer and
physiotherapist.

Players are the primary users and average age is between 22 to 27
both female and male.

Observation Method

Other

Notes, Photos, Audio, Video, Scaled Mockup,

Observation will be done via videos currently available of england
premier league training sessions.

Observation will also be done live in the humber center watching
players go through testing phase.
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Specific Activity #2:

Second activity is focused on physiotherapist movements along the
machines while performing the tasks and range of movement of the
player.

Objective(s):

(Needs Statement)

This activity is concerned with having required space for the physio
and how much interaction they need to have with soccer players.

Decision to be Made

(The ‘why’ of doing your observation)

The reason behind doing this test is to plan space and adjustability
according to how much physiotherapists interact while testing the
player.

Target (individual or group)
Selection criteria used:
age, sex, income, education, location,
specific target, special interest etc.)

Target could be a physiotherapist, coach or trainer who is basically
testing the player at the given time.

Observation Method

Other

Notes, Photos, Audio, Video, Scaled Mockup,

Observation will be done via videos currently available of england
premier league training sessions.

Observation will also be done live in the humber center watching
players go through a testing phase.

II Set-up of Observation Session

Date (tentative):

The timing is set to be this Wednesday( 2022-11-23) afternoon after the
design and research method class.

Location:

Humber Athletics
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Activity to be undertaken Observation of the players. Observation of the coaches and trainers

Observation of the physiotherapist

Equipment Required: Full size treadmill, Bench Press machine, Squat machine

(Real / scaled mock-up)

Scope

Need for the Product or Service

What is the need for the product or service for your thesis topic?

Background

Performance Readiness Evaluation (PRE)
What is measured can be improved! The API Performance Readiness Evaluation (PRE) is a
complete, bio-mechanical strength, flexibility and movement analysis to isolate an athlete's
structural compensations, muscular imbalances, athletic movement restrictions and injury risk
factors.

Needs Statement

Evaluation plays a very important role in large sports clubs where major money is spent
on purchasing new players, and the buyers are very careful to ensure all players go through a
complete fitness evaluation to make sure they are fit enough to play.

There is a need that can be solved to help managers/coaches/buyers have accurate data
about each of the players they are choosing to invest in. Currently, many different steps are
completed on different machines and people take manual notes in addition, which is often not

accurate.
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How is this need being addressed currently?
(Current products and services)
1. There are multiple apps available which can track user movements, measure heart rate
and other diagnostics of the player.
2. There are physical machines which are used to check an athlete 's running ability and
Strength & weight lifting abilities.
3. There are also data driven performance evaluations which I am not planning to move

forward to.

Appendix B Contextual Research (User)

The designer conducted interviews with players, coaches, and rehabilitation facilities to gather
information on the problem of the current soccer fitness evaluation process. By conducting these
interviews, the designer gained insight into the challenges faced by users, such as the need for
multiple machines, lack of space, and time-consuming processes. Through this research, the
designer was able to understand the user's needs and perspectives and incorporate them into the
design process. The visuals of the interviews provide a clear representation of the context in
which the design problem exists and helps to guide the design process towards a more

user-centric approach.
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Think and feel?

Primary, Secondary and Tertiary Users

Primary Users - Athlete’s, Physiotherapist
Secondary Users - Coach, Trainer, Club Manager, Player Agent

Tertiary Users - Club President, Head Coach, Club Owner

Key words:
1. Soccer athletes + Demographic
2. Professional Soccer athletes + Demographic
3. Professional Soccer athletes + Market research

4. Professional Soccer athletes + Average Training
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Demographics:

Gender :

@ WMale, 78.6%
@ Female, 21.4%

Average Age:
Men - 27

Women - 25

Income :

Gender Pay Gap For Football Player

Women Earn 82¢ For Every $1 Earned By Men

Male Income Female Income

@ $74,373 $61,271

Race :

@ White, 78.0%

\ @ Hispanic or Latino, 7.2%
\ @ Black or African American, 6.8%
Asian, 3.9%

Unknown, 3.7% Wage Gap :

American Indian and Alaska Native, 0.4%
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$84,000
$79,000

$74,000

$69,000

$64,000

$59,000 I I

$54,000 I

Unknown White Black or African Asian Hispanic or
American Latino

Education -
@ Bachelors, 81%
& @ Associate, 7%
@ Masters, 6%
High School Diploma, 5%
Other Degrees, 1%
Reference:

1. How Often Do Soccer Plavers Train? (Pain And Gain) o 2022.

2. Professional Soccer Player Demographics and Statistics In The US

3. Professional Soccer Players Are Peaking Later, Shows New Research

Summary Of Demographics:


https://soccerblade.com/how-often-do-soccer-players-train/#:~:text=make%20you%20skinny%3F-,How%20often%20do%20professional%20soccer%20players%20train%3F,on%20the%20time%20of%20year
https://www.zippia.com/professional-soccer-player-jobs/demographics/
https://www.forbes.com/sites/traversmark/2020/02/03/professional-soccer-players-are-peaking-later-shows-new-research/
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The Main primary user for this thesis study is the Soccer player. 21.4% of professional soccer
players are women and 78.6% of professional soccer players are men. Average age for men is 27
and for women is 25. Women's income is lower than mens as women earn 82 cents for every
dollar earned by men. The most common ethnicity among professional soccer players is White,
which makes up 78.0% of all professional soccer players. Comparatively, there are 7.2% of the
Hispanic or Latino ethnicity and 6.8% of the Black or African American ethnicity. The most
common degree for professional soccer players is bachelor's degree 81% of professional soccer
players earn that degree. A close second is associate degree with 7% and rounding it off is

master's degree with 6%.

USER BEHAVIOR: Information Search

Frequency -
Training time - 3 Times per week during Pre season
5 Days Per week During regular season

Average 4-6 Hrs per week.
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Average Timetable-
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Training  Training

Extra

Training

Group and solidarity:

Training is usually done in groups and with multiple trainers for usually around 4 to 6 hours a

day for 5 days a week during the regular season.

Testing is usually done alone in most cases when it is done inside, however some of the tests
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Training

Recover
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C Field Research (Product)

Product (Benchmarking)

116

Products Image Features Challenges
The Catapult ‘ ¢
PLAYR Smart - -Monitors ten core metrics including -Product can only be used outside and on
Coach System . distance, sprints and speed field.
- Improve performance & Reduce the risk -Uses GPS to track the runs which
of injury by monitoring your workload. constraints the ability to record inside.
-Manage rehabilitation to support return to | -Can only do too much, doesn't provide the
play. body fat ratio or oxygen recovery metric
plus has no cardiac metrics too.
- Develop coach to player communication
with Catapult One.
-Unique to Catapult, Movement Profile
quantifies the physical load from
multi-directional movements.
STATSports
Apex Athlete GPS Performance Tracker allows athletes to | -Product can only be used outside and on
Series GPS track game data live using 14 different field.
Performance metrics. Using the tracker app, access stats
Tracker for heart rate, max speed, total distance, -Uses GPS to track the runs which
number of sprints, time in red zone and constraints the ability to record inside.
more.
-Can only do too much, doesn't provide the
Wireless syncing sends information directly | body fat ratio or oxygen recovery metric
to your chosen device. You'll have the plus has no cardiac metrics too.
ability to compare your stats with other
Apex users worldwide.
APEX
ATHLETE Real-time performance data at your -Product can only be used outside and on
SERIES GPS fingertips to help you become fitter, faster field.
PERFORMA and perform at a higher intensity.
NCE TRACK -Uses GPS to track the runs which
USR Increase your max speed and sprint constraints the ability to record inside.
EDITION capacity, and test yourself against the pros.

-Can only do too much, doesn't provide the
body fat ratio or oxygen recovery metric
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plus has no cardiac metrics too.

Polar Unite Get personalized daily workout guidance to
Heart Rate inspire you, 24/7 heart rate and activity -Product can only be used outside and on
Monitors tracking to motivate you, and automatic field.
sleep and recovery applications to help you
understand your body better. It’s time to live | -Can only do too much, doesn't provide the
life to the fullest: every shape, every size, body fat ratio or oxygen recovery metric
every step of the way - everybody, unite! plus has no cardiac metrics too.
MRI,CT and Not the area of focus Not the area of focus
ultrasound
machines
NordicTrack
EXP 7i -NordicTrack EXP 7i Treadmill features a -expensive plus need membership.
Folding 7" (17.8 cm) full colour smart HD
Treadmill - touchscreen -it can only work inside
iFit Enabled
-iFIT® enabled for interactive training -doesn't do metrics for oxygen level and
sessions, streaming global and studio class | cardiac level.
workouts and connected fitness tracking
-30-Day iFit membership included
-3.0 CHP smart-response motor
-Tread Belt: 20" x 60" (50.8 x 152.4 cm)
-FlexSelectTM cushioning & Automatic
trainer control
Seimen's Not the area of focus Not the area of focus
Healthineers

=

Skillrun live
7000

Designed to train the pillars of athletic
conditioning and performance, Skill Run is
a treadmill like no other. Developed
side-by-side with academic and research
institutes, professional trainers and athletes,
it takes performance training to new
heights.

expensive plus need membership.
it can only work inside

doesn't do metrics for oxygen level and
cardiac level.
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Bowflex f The Treadmill 22 is our top-of-the-line
treadmill 22 < cardio experience that provides the expensive plus need membership.
coaching, motivation, and variety you crave
{ to keep you immersed in your fitness it can only work inside
journey.
doesn't do metrics for oxygen level and
cardiac level.
Bowflex
velocore bike Track the metrics you lean on most. expensive plus need membership.
e Time it can only work inside
e Interval*
e Distance (km or miles) doesn't do metrics for oxygen level and
e (Calories cardiac level.
e Burn Rate (calories per minute)
e Heart Rate
e (adence
e Resistance
KEY BENEFITS
Benefits Repetition
Comfort 8
Easy to wear 4
Burn Calculator 3
Resistance 7
Cadence 1
Burn rate 1
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Calories counter 4
Skill run 4
Activity tracker 6
Max Speed 3
Sprint Capacity 3
Distance 5
Sprint 6
Communication 5
Unique 2
Movement 5
Pro test 7
Speeding 5
Finger print 3
Strength 7
Styling 6

Key Features
Features Repetition
Frame 5
Modularity 7
Single runner 3
Treadmill 6
Soft bench 1
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Massage seat 1
Oxygen mask 4
Weight machine 4
Heart Rate machine 6
Vo 2 max machine 3
Burn calculator 3
Grip 5
Handle 6
Ruber 5
Fingerprint 2
Weights 5
Jump machine 7
Soft grip 5
Benefit Table
Keyword Frequency
Comfort 8
Resistance 7
Activity Tracker 6
Communication 5
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Feature table

Keyword Frequency
Modularity 8
Heart Rate 6
Treadmill 6
Jump Test 5

D Result Analysis

Functionality benchmarking was carried out to determine common functionality amongst the

product grouping as well as market differentiation.

Characterizing the functionality was carried out using the data set collected for the features,

selecting most common features, and comparing two features in an x-y graph.
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Functionality (Features)

A\ Fitness
Testing
Ability
[
\J
Functionality Reflects the requirement or purpose of the design Size of the
Which in turn comes from Human needs and wants. machines
>
Takeaways

- There is no connectivity between the machines.

- All the tests are currently done separately. There are hardly 3 tests which can be covered
together.

- Half tests are done inside and the other half are done on the ground. Which loses the Data
connectivity.

2.2.3 Interface

User interaction was carried out to determine common interface practices in the product
category. Characterizing the functionality was assessed by benchmarking using the data set
collected for the features, selecting most common features, and comparing two features in an x-y
graph.
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TATSports Apex Athlete Series GPS

Bowflex velocare bike Bowflex treadmill 22 Skillrun live 7000 Polar Unite Heart Rate Monitors Pt aance Tracker
L
v ; 3
Features :
Interface
Buttons ® * ® ® *
Screen * * *
Touch Interface * *
Voice/Gesture ¥
Buttons

Functionality (Features)

Screen

>

Voice/Gesture

<

v
Touch

Interface
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Design Takeaways

a) Button
b) Screen
c¢) Touch Interface

d) Gestures, voice activated

2.2.4 Aesthetics

An aesthetic assessment was carried out to determine trends in styling for this product category,
and to characterize the specifics of those styling trends. This was assessed by benchmarking
products and applying Elements of Design across products, and then comparing two features in
an x-y graph.

TATSports Apex Athlete Series GPS
Performance Tracker

2
Y - §
Overall Form ).,

Styling and Aesthetics

Bowflex velocore bike Bowflex treadmill 22 Skillrun live 7000 Polar Unite Heart Rate Monitors

Shape Linear Box Box Round Various
Style General Bike Modern Minimalistic Modern Body wear
Balance Straight Top balance Top balance Hand balance Symmetric

Pattern Bars Treads Treads Rubber Fabric
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Box Aesthetics (Form)

Round Linear

< >

Various

Design Takeaways

a) Product mostly is in the form of Linear and box.
b) Style is modern yet minimalist.

c) The balance is symmetrical in most cases.

d) Sustainability must be mixed with construction.



SOCCER ATHLETE PERFORMANCE EVALUATION 126

Appendix E CAD Development
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Appendix F Physical Model Photograph

évaluer
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g eve wer
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evaluer
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G Technical Drawings

0C 6¥

L = [10.70

102.00

Ricky Saluja
Design Fabrication
Runner platform
Scale- 1112

Ricky Saluja
Design Fabrication
Human Reference
Scale- 1:22



SOCCER ATHLETE PERFORMANCE EVALUATION 135

4.6 Design Resolution

Tests Covered
Bench Press
Squat Test

Push Up Test
Jump Test

Plank Test > Bench
Range of movement

Jeltech
‘Cushioning System

Bar holder

|—> Resistance tech

Ricky Saluja
Workout station
Design schematic
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Tests Covered
V02 Max Test
Speed test

Bleep test/ yo-yo test
T-test

Jel tech
Cushioning System
Running Belt

“Weight Test machine

JumpTestmachine «—— |

’————————————— Double Motor

Ricky Saluja
Running Platform
Design schematic
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Appendix H Bill of Materials Info/Data
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A B C D
| ITEM NO. DESCRIPTION MAIN MACHINE QTY.
] Jeltech Bed 1 Workout machine ]
2 Jeltech bed 2 Workout machine ]
3 Bench top Workout machine ]
4 indication light Workout machine 4
o) bench light Workout machine 4
6 fabric for bench Workout machine 2
7 martt leather for top Workout machine 2
8 Alumininum sidebody Workout machine 4
? dark steel side Workout maching 2
10 weight bar Workout machine 3
11 inside base Workout maching 2
12 upper base Workout machine 2
13 inside bracket Workout maching 4
14 top metal wire holder Workout machine 4
15 inside body wire Workout machine 4
16 casted stand Workout machine ]
17 screen back Workout maching ]
18 alass screen Workout machine ]
19 Alumininum sidebody Runner machine 4
20 dark steel side Runner machine 4
21 Jeltech Bed 1 Runner machine 2
22 wire padding Runner machine 8
23 inside base Runner machine 2
24 upper base Runner machine 2
25 inside bracket Runner machine 4
26 top metal wire holder Runner machine 4
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25
26
27
28
29
30
31
32
33
34
35
36
37
38

39

40

41

42
43

24
25
26
27
28
29
30
31
32
33
34
35
36
37

38

39

40

42

upper base
inside bracket
top metal wire holder
inside body wire
casfed stand
screen back
glass screen
Treadmill pad
metal rod

4" metal wire
5/16" Body screw
Motor |

Battery storage
Cap piece

base cover
316 Stainless Steel Ultra-
Low-

Profie Socket Head
Black-Oxide Alloy Steel

Socket

[=1T.7

Homdd Ser
BIACK-LXIAE AlCY sTeCl
Socket

Ll ] O mwenae

Capfive Pins

total parts including hardware

Runner machine
Runner machine
Runner machine
Runner machine
Runner machine
Runner machine
Runner machine
Runner machine
Runner machine
Runner machine
Runner machine
Runner machine
Runner machine
Runner machine

Runner machine

Both total

Both total

Both total

Both total

138

[

MM_I_I

28

36

62

344
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Appendix I Sustainability Info/Data

Reducing Footprint Size:

Studies have shown that reducing the footprint size of fitness test machines is an effective way to
expedite the testing process which currently takes a long time and different test zones and while
keeping the effort to minimize their environmental impact. For instance, a study by Green et al.
(2019) found that reducing the footprint size of fitness test equipment can significantly reduce
the amount of resources required to manufacture, transport, and operate the equipment. This
reduction in resources, in turn, reduces the carbon footprint of the machine (Figure-A&B). Same

policy is supposed to be followed in the development of the workout and running machine.

orkout machine main test 2 - SCREEN STAND - NEW-1

(Fig-A)
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Sustainable Materials:

The use of sustainable materials in the manufacturing of fitness test machines is another
important aspect of reducing their carbon footprint. Research has shown that using
environmentally friendly materials, such as recycled plastics, biodegradable materials, and
renewable sources of energy, can significantly reduce the environmental impact of the production
process (Smith, 2021). The materials chosen to manufacture both sets of machines will represent

the idea behind sustainability.

Conclusion:
In conclusion, the development of sustainable fitness test machines for soccer athletes is a crucial
step in promoting environmentally responsible practices and reducing the carbon footprint of

fitness testing equipment. Efforts to reduce the footprint size and use sustainable materials in the
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manufacturing process can have a significant impact on the environment and contribute to a

more sustainable future. Further research is needed to explore the effectiveness of these efforts

and to identify additional ways to make fitness test machines more environmentally friendly.

Materials:

Here is the graph representing the material studies for the workout machine the designer is

building for the thesis. According to this graph, the material consideration comes from the

following four areas or parts such as bench, outer body, inside body and the fabric.

Company name

Image

Material for bench

Material for Outer
Body

Material for inside
body

Material for fabric

Tonal

Paleton bench

Mirror

Oxe fit

synthetic rubber

Carbon steel frame

Black carbon steel

recycled post-consumer
polyester

athletic PVC Vinyl

Mineral silver coated aluminum

Composite steel and aluminum
covers

Brand new polyester

No bench listed for mirror

Lean steel

Matt silver coated steel
and mix of magnesium

No fabric used int he machine
itself

polyether based Polyurethane
foam

Composite alloy, matt black
coated

Hollow body, uses steel and
polyurethane on the bar

Rubber with gel foam inside
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In the development of sustainable fitness test machines for soccer athletes, the following

materials will be used based on the competition and benchmarked graph used above.

Recycled plastics pallets : Recycled plastic pallets (figure-1) is a very responsible choice for
development of the inside base underneath the gel tech fabric due to their low cost, durability,
and environmentally friendly nature. By using 100% recycled plastics in the inside part shown in
figure 2, it will reduce the environmental impact of the production process while still not

compromising the beauty of the machine.

(Fig-1) (Fig-2)

Post consumer materials: Biodegradable fiber (figure-3), such as biodegradable plastics and
natural fibers, are becoming increasingly popular. By using it in the development of the side
body (figure-4) where weight bars are stored will make the sustainability rating higher due to
their environmentally friendly nature and ability to break down over time, it will have a greater

impact in the longer run contributing to a more sustainable future.
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(Fig-3) ( Fig-4)

Composite alloy- composite alloy (Figure- 5) is primarily the most sustainable choice taken
from the competition products as it can be reused at a higher frequency more often than other
steel. Matt silver coating with magnesium mixed in makes it an easy removable and clean source

of materials to be used for outside composition (figure-6) of the workout machine.

(Fig-5) (Fig-6)
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Athletic pvc vinyl- this athletic PVC Vinyl (fig-7) is a High Endurance material that is
manufactured for gyms and workout equipment. This durable Athletic Vinyl is reinforced to
withstand aggressive daily use and is built for rough and tough play. This will be used on top of
gel tech material (Fig-8)where the player will perform major tests. It is highly sustainable and

strong for the purpose of workout.

(Fig-7) (Fig-8)

Manufacturing Methods:

The following manufacturing methods will be used in the development of sustainable fitness test

machines for soccer athletes:

Lean manufacturing: by using lean manufacturing methods, which focus on reducing waste and

maximizing efficiency in the production process, it can create a big impact on resources. By



SOCCER ATHLETE PERFORMANCE EVALUATION 145

using lean methods, these companies are able to minimize the environmental impact of their
fitness test machines and improve their sustainability. There are five principles to lean
manufacturing (Figure- 9) which the peloton follows and the designer intends to follow while

developing the workout machine.

Valve

-

.‘/ i
|

L Perfection . Value
y | I_EAN \, Stream /-
- » _—

—

" PRINCIPLES

(Fig-9)

Environmentally friendly production processes: by the use of environmentally friendly
production processes, such as water-based printing and solvent-free adhesives, it will help to

reduce the environmental impact of their fitness test machines.

Renewable sources of energy: Manufacturing companies are beginning to use renewable sources
of energy, such as solar and wind power, to reduce the energy used during manufacturing of
parts. By using the clean powered energy produced entirely by solar energy, reducing the

dependence on non-renewable sources of energy will have a huge impact on the environment.
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Benchmarking

The purpose of this benchmarking report is to provide an overview of the materials and
manufacturing methods used in the development of sustainable fitness test machines for soccer
athletes and to compare these methods with those used by leading companies in the industry. The
report aims to identify best practices and opportunities for improvement in the sustainability of
fitness test machines.

The following graph represents the rating designer has given based on comparison between their
manufacturing methods and materials the other companies have used and how they have

influenced the design strategy for the development of soccer fitness machine.

TATSports Apex Athlete Series GPS

Bowflex velocore bike Bowflex treadmill 22 Skillrun live 7000 Polar Unite Heart Rate Monitors
Performance Tracker

Sustainability

Rating 3 2 2
done based on their : '/£| l&
methods and

material Rating oubeh 10
Visible material 6 6 7 8 9
Inside Material 8 7 8 10 10
Recyclability 7 6 6 5 10

Manufacturing
process

Listing below the materials for specific parts of the machines:
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Recycled Rubber (Xderm) (figure 10)- used as the soft material which goes on top of gel
structure to give the user comfort and no slip workout zone. This material is benchmarked from

the peloton sitting platform.

(Fig- 10)

Dark Aluminum (figure-11)- this material is used in the screen stand (figure-12) to hold a heavy

screen while still being lightweight. This material is bench marked from the mirror.

(Fig-11) (Fig-12)
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Recycled stainless steel (Figure-13)- this material is used in machinery of the parts and the

lifting tube (Figure-14) along with the wire coming from the resistance machine.

240kpsi To Endure __
R . Repeated Drops
D b

: No Centre Knurl
: To Avoid Hip Scrapes
@ Excellent Spin

(Fig-13) (Fig-14)
Recycled plastic pallets- this material is used to make the outer body cap as a highly exposed

part. The part will be injection molded and put together as a hinge mechanism.

(Fig-15) (Fig-16)

The development of sustainable fitness test machines for soccer athletes is a complex process
that involves the use of environmentally friendly materials and production methods. Companies

such as The mirror, paleton, LeanFit, and others are leading the way in the development of
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sustainable fitness machines and setting a positive example for others in the industry. Further
research is needed to identify additional opportunities for improvement in the sustainability of

fitness test machines and to promote best practices in the industry.

Sustainability Statement

The findings of this sustainability report have had a significant impact on the design of the
machine. The use of sustainable materials and environmentally responsible production methods
ensures that the machine not only meets the needs of soccer athletes but also contributes to a
greener future. The implementation of these sustainability aspects into the design of the machine

reflects the commitment to promote sustainability and reduce its environmental impact.

In summary, the final design of the soccer athlete fitness test machine includes the following

sustainability aspects:

e Use of recycled and biodegradable materials
e Implementation of lean manufacturing processes
e Utilization of renewable energy sources

e Promoting environmentally responsible practices in the production process.
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Appendix J Approval Forms & Plans

IDSN 4502 e chule e Dt | WINTER 2023

SENIOR LEVEL THESIS TWO Cattuwtnn Chang | Fredeia Matovu

Student Nama: Ricly Saluja

Approved Thasis Title: Improving Soccer Fitness Evaluation

THESIS PROJECT - DESIGN APPROVAL FORM

Dasign is reviewed and approved .
1o pro 1 for the following: E CAD Design and Developmant Phase

Comment: Continue design refinement in CAD development, need 1o iron cut detalling and product's
features, pay attention to surfacing, components, and assembly methods for design feasibility
Viable holistic design thinking in conjunction with considerations into sustainability aspects.
CAD development must be at least 75% complete for review before approval for tabrication.

Design is raviewed and approved Modal Fabrication Including Rapid Prolotyping
to proceed for the following: { 3D Printing and Model Building Phase

Comment: Waiting for CAD developmant review (as of Feb-21)

Wery good CAD progress. design completed, continue detail refinement,
especially Ul, once refined, fabrication of model can begin.

Instructor Signature{s):

L =8
Date: | 07 March 2023

1 Chong, Kappan
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PANEL ON

RESEARCH ETHICS TCPS 2: CORE 2022

Navigating the ethics of human research

Certificate of Completion

This document certifies that

Ricky Saluja

successfully completed the Course on Research Ethics based on
the Tri-Council Policy Statement: Ethical Conduct for Research
Involving Humans (TCPS 2: CORE 2022)

Certificate # 0000853500 20 September, 2022
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K Advisor Meetings & Agreement Forms

-
@™ HUMBER
|DSN 4002 /4502 Facully of Applied Sciences & Technalogy
SEMIOR LEVEL THESIS ONE & THESIS TWO Bachelor af Indusiriad Dedlgn / FALL 2022 & WINTLE 2023
INFORMATION LETTER
Ressarch Study Topic: How may we improve the performance evaluabon procese for soccer athietes?
Investigator: Rucky Saluja! Ricky=sahuys&liEamail com! 4Topbank dmee, Etobicoke, Canads
Sponsor: Humber TAL Facuity of Applied Sciences & Technology (IDSN 4002 & IDSN 4502}
Introduction

My name is Ricky Saluja, | em an industrial design student at Humber ITAL, and | am inviting your paricipation in a
research study on wanous problems that include complex performance evaluabon process for soccer sthiste's and how
the process of foothall medical works. The problems physiotherapists desl with while assessing the players: the frainers
and coaches face problem with lack of knowledge about the player fitness level 1o design a Eaining program efficiently.
The resulis will be contributed to my Senior Level Thesis project

Purpose of the Study

This etudy is being conductad s an aid in designing a Product which will help players to have a better undarstanding of
their fitness level in terms of soccer, and can use the dats to mprove their rasning; Coaches and framers will be able o
credte betier game plans, and clubs will know whether they should imest in players. There iz a need to simplify the
procedure, allow physiologists and cardiclogists to anelyze the data more easily, and provide coaches and fraimers with
a report on ihe player's weak points and improve them.,  Thas study is primanly based on understanding ergonomics,
human interachion design sctivities, and user expenence aspects of the research arsa.

Procedures

Parficipation ir this study Wil imvaive obsevvation and documaniztion of jow idevachons with a8 machine, dewvice, o
eguipment. During the inensews. you will 2is0 be asned gueshons about the machine / device / eguipment you uss and
how ou use It As part of this thesis study, you will be asked o provide feedback on the ideas and solutions that have
been derived.

Confidentiality

Every effort will be made 1o ensure confidentiality of any identifying information that s obtained during the shudy. In the
case of being recorded visually, your face will be masked /blurmed or hidden. The information and documentations
(phiotographs) gathered ane al subject fo being wsed in the final presentation of the study.

Participation and Withdrawal
‘Your parficipation in this study is complstely voluntary and you may mtesrupt or end the stedy and the session at any
imie without giving a reason or fear of being penalized.

If at any point during the session, you fesl uncomfortable and wish to end your participation. please let the modarator
kniow and they will end your participation immediately.

Humbear Research Ethics Board

This researnch project /ocourse has been approved by the Humber Research Ethics Board. If you have any questions
sbout your rights a5 & research participant, please contact Or. Lydia Boyko, REB Chair, 416-675-6622 ext. 70322,
Lydia.Boyko@humber.ca

1
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™' HUMBER
IDSN 4002 /4502 Eaculty of Applied Sciences & Technology

SEMIOR LEVEL THESIS OME & THESIS TWO Bachelor of Infustrisd Design / FALL 2022 & WINTER (23

INFORMATION LETTER

Conditions of Participation
¥ | understand that | am free to withdraw from the study at any tme without any consequences.
# | understand that my participation in this study is confidential. (Le. the researcher will know but will not disclose
my idantity}
+ My identity will be masked.
¥ | understand that the data from this study may be publishad.

ﬂ,/ I hawe read the information presented above and | understand this agreement. | voluntarily agree to
take part in this study.

ARASH BATRA  Aele foto iofeh) some

Participant's Mame Participant’s Signature Ciate

Project Information

Thank you very much for your time and help in making this study possible. if you have any queries or wish to know
more about this Semor Level Thesis project, please contact me at the followings:

Phone: +1 BAT5T20877
Email: Rickysalujsblifgmailcom

My suparvisor is:
Prof. Catherine Chong, catherine.chongi@humber.ca
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™ HUMBER
[DS N 4002 /4502 Faculty of Applied Sciences & Technalogy

SEMIOR LEVEL THESIS OME & THESIS TWO Bachelir of Industrisl Design / FALL 2032 & WINTEER 2027

PARTICIPANT INFORMED CONSENT FORM

Research Study Topic: Howe miay we improve the performance evaluation process for socoer athletes?
Investigator: Ricky Saluja! RickysalystliTgmsll.com! 4 Topbank drive, Etohicoke, Canada
Courses: IDEM 4002 & IDSN 4502 Senior Level Thesis One & Two

|, Ashash Baira. have canefully read the information Letier for the project Reimagining Performance evealuation process
for socoer athlete's, led by Ricky Salua. A member of the research team has explamed the project to me and has
anzwered afl of my quesbions abouwt it | understand that f | hawe additional questions about the project. | can contact

Ricky Seluja &t any time during the prosect

| understand that my partcipabon 1= voluntary and gve my consent freely in woice recording, photography andior
wideotaping, with the proviso that my identity will be blurred in reports and publications.

Consent for Publication: Add a {Xl mark in one of the columns for each activity

ACTIVITY YES NO
: | give consent for publication in the Humber Library Digital
Publication Reposiory which is an open scoess porial available to the public ﬁ 0
Review | give consent for review by the Professor El'/ a
Privacy

All data gathered is siored anonymousty and kept confidential. Ondy the principle invesbigator iresearcher, Ricky Sahja
and Prof. Cathenne Chong or Prof. Frederick Matovu may access and analyze the data. All published data will be coded,
g0 that visual date is not identifiable. Pssudonyms will e used o quole B participant (subject) and data would be
aggregated

| also understand that | may decline or withdraw from participation af any time, without negative consegquences.

| understand that | can veriy the ethical approval of this study, or raise any concemns | may have by confacting the
Humber Research Ethics Board, Dr. Lydia Boyko, REB Chair, 4 16-675-6622 exd. 79322, Lydia.Boykof@humber.ca or
Ricky Saluja! RickysalujabliEgmsil comd +1 G4T5T208TT

Verification of having read the Informed Consent Form:

Bﬂ | have read the Informed Consent Form.

My signature below verifies that | have read this documeant and give consent to the use of the data from questionnaires
and interviews in research report, publicabions (if any) and presentations with the proviso that my identity will not be
dischosed, | have received a copy of the Information Letter, and that | agree to parbicipate in the research project as it
has been described in the Information Letter.

AEASH BATRA Aadph. fares fo )ik foers—
Date

Participant's Mame Participant's Signature



SOCCER ATHLETE PERFORMANCE EVALUATION

L Other Supportive Raw Data

Base on the scaled Problem Definitions (PD) for the top 3 topics, rank 1, 2, 3:

156

Item | Detailed Metric Scale 1 = Poor 10= Bcellent
PD1 PD 2 PD 3
1 Originality and unigueness of subject 8 ] 5]
2 Clarity of the problem definition and your intent 7 7 2]
3 Does it afford full-bodied human - interaction study 10 7 8
4 Does it afford full-bodied ergonomic and human factors study 10 8 8
5 Easily identifiable target market ] ] 7
6 Abundant and accessible resources/sponsors e 9 T
7 Specific enough for in-depth study 7 9 7
8 Feasibility for completion 9 10 7
2] Does it afford a sustainability aspect? 7 <] B
10 Availability of good written research resources 8 8 7
11 Fossibilities for a complex industrial design solution 10 10 10
12 Probability of it being published 8 a9 8
13 Abi!ity to measure tha_~ improvemant mads to the product/category g 9 a
(evidence-based design study)
Total for Each PD { /130) 111 110 101
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\"—_a.'ﬁ;sjamh Question- How may we improve Foaiball Athlete's Performance Evaluation?

b, Category- Sports and Recreation
Project Title: Raimagining Athlete’s Performance Evaluation Process

c. Briefly explain what you know about this topic:
There s no dould that fostall 2 the most watched game in the whale world, and that
brings big players and clubs fame and monay. Every lime a player is exchangad,
purchased, or retained, & performance evaluation is carried out to pradict his future
performance, This process iz very important for players to find out where they are weak, .
for coaches to know whare they should focus when training. and for the clubs that invest Tapi
a greal deal of money In each plaver to kave an understanding of what they need to do,

d. Why did you choose this toplc as one of the top three? Sug
Evaluation plays a very imporiant role in large sports clubs where major money 15 spenl s
on purchasing rew players, and the buyers are very carelul 1o ensure all players go e
through a complets fitness avaluation to make sure thay are fit encugh to play. fors
Currently, many different steps are complated on differant machines and people take
manual notes in addition, which is often not accurate, There is a need that can be solved
1o help managers/coachesibuyers have accurate data aboul each of the players they are

choosing to invest in. 5w
doss

&, WHAT is the prollem definition that is being addressed? e
What is measured can be Improved| The Perdformance Readiness Evaluation {PRE) is a o
eamplels, bio-mechanical strangth, exibility and movement analysis 1o isolate an THiV
athlete’s structural compensations, muscular imbalances, athletic movament rastrictions fang
and injury risk factors. prof

Getting the real results out af the athlete takes a long time without belng precise or
efficient, In order 1o get the athlete's evaluation domne, several differenl processes need Lo
be followed. | want to simphly thogse processes and provide the players, coaches, and
clubs with accurate and timely resulis.

WHY Iz this problem area Important, from a mlers - macro level?

It has bacome the world's mast walchad sport, which altracts billions of spectators o
anjoy and hava fun in this busy world. Clubs, coaches, and players are under hugs
pressure fo perform above average in order to satisfy thair fans, which is exactly where |
aim 1o help clubs, coaches, and players to achieve their goals faster and with accurate
performance results thal will erable them o make beller decisions,

HOW does this problem definition meet the thesis criteria?

M Topic Specific Data
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Detailed Metric

7|8| 9 PDY

Onginality and uniqueness of subject

Clarity of the problem definition and your intent

Does it afford full-bodied human - interaction study

Does it afford full-bodied ergonomic and human factors study

Easily identifiable target market

Abundant and accessible resources/sponsors

Spedaific enough for in-depth study

Feasibility for completion

D @[NP WIN| -

Does it afford a sustainability aspect?

-y
(=]

Availability of good written research resources

-
.

Possibilities for a complex industrial design solution

P
LS ]

Probability of it being published

i
(2]

Ability to measure the improvement made to the product/category
(evidence-based design study)

-
FS

Proposal facilitates the opportunity of a tangible industrial design solution that

10

TOTAL ( 1140)

121
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