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DESIGN BRIEF

PrOjeCt Title Dehydration’s Influence on Soccer Performance

Client Priority Designs

Full-service, product development consultancy firm

Capabilities in research, prototyping, engineering, soft & hard good
design

100 S Hamilton Rd, Whitehall, OH 43213

Overarching Goal Dehydration is a progressive depletion

of bodily fluids that occurs when the rate at which fluid losses exceeds
fluid intake. Specifically, fluid intake is a single component of
dehydration, amongst an interconnected system that alters
psychological stimulus within a soccer player. That mental shift
influences the player's mental capacity and perception on performing
the actions necessary in soccer. This results in the player making
physical adjustments in an effort to accommodate the strain. Therefore,
the overarching objective of this project shifts towards improving
player's fluid intake tendencies in an effort to alleviate the
psychological burdens and the physical side effects in turn.



Specific Objectives

(i) Dehydration rates are highest amongst players, prior to a match. This is
the time period in which to improve fluid intake; to ensure players reach
homeostasis during the peak of the match.

(i) Prior to a match, during warm ups, players spend the vast duration of
the time on the field. To counteract this, allow players to hydrate while
away from the sideline.

Outcomes

(i) The development of a wearable product that intervenes with soccer
player's pre-match hydration tendencies, while they are on the field
during warm ups

(i) The development of a wearable product that informs players on the
proper fluid intake methods.



PRIMARY RESEARCH METHODS

A 10 question survey was released towards
active college and highschool soccer players.
The questions were broken down into 3
categories: player's knowledge,

attitude, behavior.

For example, "How often do you drink during
warm ups?” is a behavior based question. While,
"How much fluid do you feel you should intake
during 20-30 mins prior to physical exericse?” is a
knowledge based question.



SURVEY Example
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PRIMARY RESEARCH METHODS

Ethnographic style observations were implemented in order to gain
a better understanding on the discrepancy regarding players not
drinking enough during warm ups. Some of the notable
observations were about:

- drink duration

- types of warm up exercies

- substutation patterns

- most frequent points of contact (ball/other players)

Specifics :

- 9 separate observation periods over the course of 4 weeks

- Each session lasted between 90 to 120 minutes

- Evaluated 5 different college soccer teams (men’'s & women'’s)
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ETHNOGRAPHIC STYLE

OBSERVATIONS

Subject: Otterbein University Women's Team - Division Il college program
Date: 92372022

@Tpm

Total Team Members: 30 players
Temperature: 52 degrees fahrenheit
Clear skies

Warm Up Observations:

Staried Observations 11 minutes before the game
Both sides hawe 3 water jug and 3 set of small water bottles (Likely 8)
Some players brought personal water bottles
Saationery drills like:
- Juggling
- Long ball passes
- Triangls passes
- Shaot drills within the 15 yard line

Instances players reached for water bottles: 10 (1 recumrencs)
Dwration of drinks:

- Drink 1: 2.3 seconds

- Drink 2: 2.8 seconds

- Drink 3: 3.2 seconds

- Drink 4: 2.2 seconds

- Drink §: 3.8 seconds

- Drink &: 1.2 seconds

- Drink 7- 0.8 seconds

During The Game:

48 minute hahles

All of the bench players stand on the sideline rather than sitting on the bench.

Bench Players (taken drinks of water)
- Drink 1: 2 Seconds
- Drink 2: 1 second (same player as drink 1}

13 Minutes into the first half ... 0 active players have substituted or gone to the
sideline for water

3 bench players are warming up on the edge of the sideline 28 minutes left into the first
half. They are stretching and doing short sprints

Example
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DESIGN CONJECTURES

Design Conjectures were a series of initial
iIdeation sketches. They served as a way of
releasing pre-disposed biases. By drawing
out intial, potential solutions, it

allowed for me to evaluate any holes in the
research.

This conjecture addresses the feasibility of
rehydrating while on the soccer field, during
play. Based on initial survey results, the
availability of fluids did not appear to be a
major contributing factor of pregame
dehydration. Rather from the initial
ethnographic style observations, it
appeared to be a connection to the ability
to achieve proper fluid intake.



RESEARCH PHASE Example 1 of 3
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DESIGN CONJECTURES

This conjecture pertains to dehydration
prevention. It is widely accepted that extreme
outdoor environments (e.g. humidity, heat)
may lead to excessive sweating and ultimately
dehydration. Rather than fluid intake, this was
an attempt to utilize a cooling system to lower
internal body temperature.



RESEARCH PHASE Example 2 of 3
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DESIGN CONJECTURES

This conjecture aimed at providing direct
rehydration method. Since the there is no
possible way to rehydrate with skin contact
(due to its iImpermeable nature and the
process of stratified squamous epithelium),
an in-game solution would require

the wearable to provide fluid directly towards
the mouth.



RESEARCH PHASE Example 3 of 3
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IDEATION METHOD

C-K Mapping is a theory derived from an
engineering perspective. When

applied to design, it is possible for it to be
used as a method of concept ideation.

In this method, there exist two spaces:
Concept Space, Knowledge Space. The
K-space exist ideas of logical status,
meaning these idea are proven to be true.
The C-space withholds ideas that aren't
necessarily untrue, they simply have not
been proven true or unture. Depending
on which space you ideate from, it can
inform gaps within the other.

Method developed by:
A. Hatchuel and B. Welis

This first C-K Map addressed the role
external temperature played in a player's
dehydration status.



C-KMap Example 1 of 2

Concept Space

AXOO
<00 X

A wearable garment to be used by
soccer players during warm ups, in

order to prevent dehydration

Experiential Goals:

Easy to wear and take Player's reach
off when it is time for homeostasis during
the game to start the peak of the match

Players shift their
behavior to drinking
8 0z, 20-30 mins
prior to a match

A modular suit with a
series of patches that
allow for cooling or
weights in order to
increase the intensity
of warm ups.

A modular suit with a
series of holes that
allows you to put on
the necessary heating
or cooling patches

Awarm up penny that
has a series of small
weighted implements
for even weight
distribution, that either
cool or heat up
when needed

Important to convey how
this relates to dehydration
because it is not necessarily,
directly resulting in players
drinking more.




IDEATION METHOD
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These two concepts, derived from the
C-K Map 1, were modular body suits
that allowed for cooling attachments to
be placed in any area of the body
experiencing overheating or excessive
sweating.

22 O O O



C-KMap 1

Ideations

However, a solution adressing external
temperature was outside of the project's
scope. The reason being, there is
significant complexitiy in assigning a
specific percentage of contribution that
temperature plays in a player's
dehydration status.
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IDEATION METHOD

The second C-K Map focused on how

to influence player’s fluid intake habits.
Ensuring that player's drink the proper
amount of fluid appeared to be the one of
the more intervenable dehydration
contributors. This is due largely to the fact
that it is dependent on user behavior.



C-KMap Example 2 of 2

Concept Space

AX0O0
~0O 0O X

A wearable garment to be used by
soccer players during warm ups,

in order to change player's fluid
intake habits

Experiential Goals:

Prevents athletes from Esychologice:l( .

- improvement (nof
being dehydrated thinking about thirst or
when the drinking water and

: more focused on
match begins the game)

Players shift their
behavior to drinking
8 0z, 20-30 mins
prior to a match

Arm band that tracks
how much you've
drank before the game

Same LED monitor
idea except
incorporated into a
warm up penny so
that teammates and
coaches can see if
you've been drinking
enough fluid

- development of a simple system being on
the field means they can't check an app

- too many factors involved with dehydration.
It would be difficult to monitor all of them
and accurately read their contributing
percentages. Therefore it would be better to
monitor fluid intake before a game

Questions | should be asking:

- how will the garment tell that the person is
drinking

- can a light system be sewn into a penny




IDEATION METHOD
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These two concept, derived from C-K
Map 2, were fluid intake monitors that
keep track of the player’s status.




Visually indicating the player's fluid itake
status would also allow for those around
them, coaches or other players, to hold each
other accountable. This ultimately was the
direction used as a basis for later ideation.

Ideations
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IDEATION METHOD

Perspective Shiftis a design method
that promotes design decision making
based on different hiearchies of needs.
There are six perspectives that each
priortize a unique set of qualities.

This iteration of the perspective shift
method illustrates a system design
between a scrimmage vest and a
water bottle that monitors a player’s
fluid intake status. It is necessary for an
individual to consume 8 oz of fluid
20-30 minutes prior to a match. The
water bottle synchronizes to the vest.
When liquid is released from the nozzle,
it informs the vest's meter to go up until
it reaches said 8 oz.

This served as the final direction of the
project.

Method developed by:
P. Gauthier and S. Proulx



Perspective Shift Example
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2D Thumbnails Scrimmage Vest
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The project’s ties to hydration meant that the
vest's shillouette should reflect the organic,
loose nature of liquid. For that reason, sharp
angles and diagonal lines were avoided.

Directly above was the initial scrimmage vest
design that would later be prototyped and
tested. At this stage the indicator was on the
front and back of the best.



AESTHETIC EXPLORATION

ETA
al -

34




2D Thumbnails Revision Scrimmage Vest

After a series of revisions, the branding marks were
placed suddely on the front and back of the design.
Additionally the meter was embedded only on the back
of the pinnie for others to see. Subsequently an audio
indicator was installed for the player to know their own
status.

To ensure that the indicators’ components aren’'t harmed
during cleaning, a seperable pouch was designed to
withhold the electronics. The pouch is attached using
zippers on both sides of the shoulder blades.
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AESTHETIC EXPLORATION
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The waterbottle was designed to fit
the current sports bottle market. It is a

standard 32 oz spray bottle that can be
used in a team setting.



Watterbottle

2D Thumbnail Sketches
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AESTHETIC EXPLORATION

The waterbottle was designed to fit

the same visual brand language of the
scrimmage vest. That meant the design
needed to include three distinct
sections with suddle brand marks.
Additionally, a protion of the vest's

curvature was applied to the water
bottle as well.



3D Sketches Watterbottle

o000
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BRANDING EXPLORATION

The branding would also serve as the
visual indicator for the player's fluid

intake levels. For that reason, the icon was
desgined to show upward progression.



2D Thumbnails Primary Logo 1 of 3

‘ Half Elipse (Hollow) Half Elipse (whole) O .

Elipse (Hollow) Elipse (whole) Oval (Hollow) Oval (whole)

1] [ORSa

Triangle (whole) Triangle (Hollow)

Rectangle 1 & 2 Rectangle 3 Elipse
(Rounded) (Rounded) (Segmented)
Triangle + Elipse  Triangle + Rectangle Rectangle Triangle Circle + Circle
(Hollow) (Segmented) (Segmented) (Segmented + Whole)






2D Thumbnails
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BRANDING EXPLORATION

The primary logo is an abstraction of a
ripple effect through water, a nod to the
idea that drinking fluid will have a
similar effect on your body and
ultimately performance. The secondary
logo is an owe to the three stages of the
monitoring system



2D Thumbnails Primary Logo 3 of 3

Primary Logo Secondary Logo
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SCENARIO
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TIMELINE

Design SI0I
Problematic Timeline

Intervention |

Les:

Proper Fluid intake (20-30 min period)
Warm Ups |




Problematic Example

>oint Mitigate the decrease
in skill and physical
 symptoms of intensity during the
discomfort second half
Game

Ability fo achieve
homeostasis during
the match



50

ADVANCED

PR!




OTOTYPING



52

PATTERN DEVELOPMENT

A pattern is a industry standard

template from which the necessary fabric
Is traced onto and cut of. Most instances
an existing pattern would be applicable.
However, since this vest is an orginally
design that require components in specific
areas, the pattern had to be designed from
scratch. This meant that it had to be tested
on a series of different body types.



PATTERN 1 Process 1 of 2

23 inches (chest) x 29 inches {length) = Adult Large (sample size)
1 inch =10 inches
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PATTERN DEVELOPMENT

The intial protoype was made using
the first version scrimmage vest. Since
scrimmage vest are one of the more
inclusive aspects to the game, they are
meant to fit a vareity of people. This
ensures that they can be used by an
entire team. For that reason, a local
intramural soccer team at The Ohio
State University, served as the user
testers. This intial prototype was made
from cotton.



PATTERN 1 Process 2 of 2

User Tester 3
Sex: F
Standard Size M

User Tester 5
Sex:M
Standard Size XL
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PATTERN DEVELOPMENT

Members recorded having discomfort:

- tight waistline, meaning it was difficult
to get over shoulders

- uneven fabric clumps along the
shoudler blades



PATTERN 1 Process 3 of 3

Extended curves

5/8th in

5/8th inch

Seam

I
|
|
|
|
|
|
|
|
allowance |
|
|
|
|
|
|
|
|

Maintain 27in




PATTERN DEVELOPMENT
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PATTERN 2

The second prototype utilized 100%
Knit polyester, which is standard for
industry sports wear. The waist and
hiplines were extended dramatically
to allow for easy movement over the
shoulders. The pouch was shortned
to align with the fabric seem line. This
made it easier to sew the zippers into
the back panel.

Process 1 of 3
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PATTERN DEVELOPMENT

Every time there was a color break in
the design, a different panel had to be
cut out and sew to the previous panel in
order to keep the intial form. For every
instance of a color break occured, an
additional 5/8" of fabric had to be
accounted for and added onto the
back end of the panel. This is due to the
5/8" seam allowance. That amount of
fabric is lost under the stitch, meaning
5/8" would be lost at every color break,
if unaccounted for.

Other notable aspects to the sewing
process:

- Arolling foot was used in order to
better grip the knit polyester

- Clips were used instead of pins in
order to hold the knit polyester in place
without damaging it.



PATTERN 2 Process 2 of 3
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PATTERN DEVELOPMENT

The zipper had to be sewn into both
the back panels and the pouch. This
required the back to divided into three
different panels despite being the same
color. The panel shapes were dermined
by the shape of the pouch. This was
necessary to enure the zippers aligned
on both sides of the back panel.



PATTERN 2 Process 3 of 3
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BACK END
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The final 3D model, for the sports bottle,

were created in the program, Solidworks.
Afterwards, the model was imported into
the rendering program, Keyshot 10.
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2
2S SOLIDWORKS

@ KeyShot

by Luxion
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RENDERING PROCESS

This is a screenshot of the 3D modeling
process, done in Solidworks. The model
is made up mostly of surface sweeps
and cuts. Utilizing this modeling
method, made it possible to develop
the curvature previously sought after
during the sketching ideation phase.



WATERBOTTLE Process 2 of 3
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RENDERING PROCESS

This screenshot of the rendering
program, Keyshot 10, showcases the
3d model after the proper materials and
color nodes have been applied. After
incorperating dynamic lighting set ups
and clean backgrounds, renders were
made of the varying aspects of

the water bottle.



WATERBOTTLE
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RENDERING PROCESS

The final 3D model, for the scrimmage
vest, were created in the program,
Clo3D. Afterwards, the model was
imported into the modeling and
rendering program, Blender.






RENDERING PROCESS

S ~ -
NN

LTSI

Clo 3D is a modeling program de-
signed specifically to model fabric and
other soft goods.
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Scrimmage Vest Process 2 of 4

There exists both a 2D and 3D space.
The 2D space is where the model is
designed. The model are based on 2D
pattern design. These patterns are then
simulated onto a 3D figure and act in
the manner of the fabric assigned.



RENDERING PROCESS

Edit 3D Garn A Hello, mattturn Y sIMULATION

Library n 1.p1 Object B
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Scrimmage Vest Process 3 of 4
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RENDERING PROCESS

This screenshot of the program,
Blender, showcases the scrimmage
vest once the proper fabric textures and
color palettes were applied.
Additionally, Blender can run renderings
on the Cycles Engine which makes for
more realisitic, adverstiment-like,
images, with the proper lighting set up.



Scrimmage Vest Process 4 of 4

Select
[ Jut-JCH

Camera Perspective

User Perspective
(1) Collection | Plane.001 (1) Collection | Plane.001
Rendering Done
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