Instrumented Baseball

David Adams | Mathew Brown | Riley Ferrer | Yanni Giannareas | Charles Whitaker

TEAM 516



Meet Team 516

David Adams Riley Ferrer Charles Whitaker
Design Mechatronics Manufacturing Systems Test Engineer
Engineer Engineer Engineer Engineer
David Adams

@, FAMU-FSU

Department of Mechanical Engineering I} Engineering




Sponsor and Advisor

Dr. William Oates, P.E.

FAMU-FSU
College of Engineering
David Adams

o TIALE O I]’
HE & qu,(‘ _—
s o AT Y 7%

Nt Engineering

Department of Mechanical Engineering



Project Objective

AT

Develop accurate method of
measurement

Sensors

) L

Maintain the original
characteristics of a ball

Develop technology to
measure dynamic fingertip
forces on a baseball

— Facilitate access to the
gathered data
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Background

Your goal shouldn't be to buy
players. Your goal should be
to buy wins. In order buy
wins, you need to buy runs.
- Michael Lewis, Moneyball

N Z A

T 5o

P SPIN RATE 2881.55 RPM
_ VELOCITY 78.81 MPH
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Assumptions

Ball is safely
caught after
the throw by
a net.

Ball is thrown
in a specific
position.

Device can
be used to
read the
data.
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The device
can be

charged
repeatedly.
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Customer Needs

Device IS
tailored to
detect
forces on
the index

and middle

The device
captures
pressure and
shear forces.
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Device is
tailored to a

4-seam style.
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Functional Decomposition
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Functional Decomposition

Contains

supplied
voltage

Match
moment of
inertia close
to standard

Lock
components
in place

Supports
weight of
components
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Standard Moment of Inertia

91.56 + 5% kgemm?2
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Targets And Metrics

Supplied Voltage

Between 7-12V/
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Targets And Metrics

Plot time-dependent data

Point of
maximum
force

| Between 4 cm? and
5cm?
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Concept Generation

Morphological chart Biomimicry Concept Generation
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Piezoelectric sensor

Raspberry Pi
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Baseplate

Housing

Stickers for indication
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Sphere
RP Pi

Sphere
AR Pi

3D RP
Pt

Multi-
house
AR Pi

Multi-
house
MAT Pi

Sphere
AR Pi
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Custom stitched indicators

Raspberry Pi Potentiometer
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Counterweight 3D-printed Rectangular

housing
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Sphere

Medium Fidelity

Sphere
AR Pi

3D RP
Pt

Multi-
house
AR Pi

j\ MATLAB

Multi-
house
MAT Pi
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Individual housing for

components
~Z Piezoelectric sensors

Force fitted

components ‘/
Data will be'sent to
Counterweight MATLAB for further

_ e analysis
Stickers for indication

&) FAMU-FSU

Department of Mechanical Engineering

&’ Engineering



RPi High Fidelity

3D AR
Pi

3D AR
Pr
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s High Fidelity

3D AR
Pi

3D AR
Pr
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3D-printed housing

Pressure sensors

@

Blue Nano Arduino
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Indentations to grip the ball

\) FAMU-FSU
’ Engineering

Department of Mechanical Engineering 32



Concept Selection

House of Quality Pugh Charts

Yanni Giannareas
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Concept Selection

Most A Most
important important

needs

variables

Sensors tailored for index

and middle finger Applied load sensed (N)

Captures pressure and Area for fingertip

shear forces application (cm?)

Measure forces for a 4- Data-gathering frequency
seam style of pitching (Hz)
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Concept Selection

Difficult to maintain standard MOl
- -
Larger component area required

3D AR Pr m Sphe;ie AR

Plas* = AR Pi 3D AR Pi
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Concept Selection

Sphere AR Pi
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Concept Selection

3D AR Pi Sphere AR
o

Alternative Value

3D AR Pr

Concept Yanni Giannareas
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Prototyping: 1st Iteratio[n

Top view ]

[ 3D-printed housing

+

+

| Side view |
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Prototyping: 1st Iteratio[n

What worked

What didn’t work [

Top view ]

+

+

Side view |

Connection
Sensor didn’t between
fit sensor and

cables
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Prototyping: 2" Iteration

Connection setup without
housing

Testing pressure force
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Testing shear force
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Prototyping: 2"
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Higher readings for higher
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Pressure/Shear applied

Newline
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Clear output
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Prototyping: 2" Iteration

What worked

What didn’t work
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Testing pressure force
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Testing shear force
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Future Work
© Deliverables

Risk Assessment Bill of Materials Spring Plan

Incorporate
Sensor testing Improved housing Bluetooth
with force gauge for sensor fitting component to
capture data
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