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Team Introductions

Milton Bouchard Michael Dina Onoriode Onokpise Jackson Raines Zachary Shapiro
Modeling Engineer Systems Engineer User Interface Engineer Testing Engineer Testing Engineer
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Sponsors and Advisor

C LS COR

CENTER FOR INTELLIGENT SYsTEMSs, CoNTROL, AND RaoBOTICS

v
il

Dr. Jonathon Clark Dr. Patrick Hollis Dr. Shayne McConomy
Sponsor Advisor Sponsor
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Objective

The objective of this project is to develop a software tool that
expedites the design and construction of quadrupedal robots. The tool
will use the knowledge gained from robots previously built at CISCOR.

| (@) FAMU-FSU 5
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Key Goals

x [Develop a tool to assist new quadrupedal robot development

‘ ﬂ {Return critical parameter values

R [Reduce development time

N N

E [Act as a database of knowledge for robot development J

ER ‘» FAMU-ESU 29
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Key Goals

x [Develop a tool to assist new quadrupedal robot development

‘ ﬂ {Return critical parameter values

R [Reduce development time

N N

E [Act as a database of knowledge for robot development }
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Starting Motor Model - Simple

RHex
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Two Phases - Blighte

Low Torque

High Speed I

High Torque
Low Speed

\ @R FAMU-FSU  5¢

7 Engineering
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Speed-Torque Curve
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Primary Scope

|

-L. [Complete process from the input to the output }
E {Focus on ET-Quad database J
--‘

maw | Set framework for improvement and future complexity

s (@R FAMU-FSU o
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Primary Scope

|

-L. [Complete process from the input to the output J
E {Focus on ET-Quad database }
--‘

== | Set framework for improvement and future complexity
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Targets and Metrics

Inputs Modeling

Outputs Additional

W B, SATE 7
"I\ (@) FAMU-FSU
of ((ZCAEAYz 42
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Concept Generation

Brainstorming Forced Analogy




Medium Fidelity

MATLAB Textbox Simscape Model MATLAB GUI with
information
Dashboard

Y

Racing Car
Game Selection

y ) FAMU-FSU 44
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High Fidelity

@

MATLAB to MATLAB GUI System
Simulink with Dropdowns Composer GUI

\ @) FAMU-FSU e

7 Engineering
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Concept Selection

TE
SIS, D -

WL L @

of (PyEiyz
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Final Selection

g
. B2 .8, 2, 08 5 8 8 O
i 11
i
& 'Iﬁr—
|
. o System Composer GUI
2|
- o}
i ~—| Accepts constraints from user in the form
— X=| of performance characteristics
L]
. - Attach Simulink models to specific
n:m 125% Vricizain fu n Ctlo ns
Department of Mechanical Engineering Michael Dina ) FAMU-FSU 47
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Software Architecture

Visible

N o

\&°
R \%’o
Q\
I I BN I N N ---->--------
E Pe I’I@ﬁ?l(i@’o Show
Q@&?@ﬁbns Targets

System P

Composer | % Results

Run Analysis

Simulink

I SALE O3
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Of (= CARNESZ 48

Department of Mechanical Engineering Michael Dina -k (G Engineering




System Composer Architecture

System
Composer

Torque
5 fm( g‘%‘: FAM U_ F SU 49
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System Composer Architecture

System
Composer

Torque
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First Functional GUI

Total Robot Mass (kg)

Submit and Run

Department of Mechanical Engineering

Results

No-load Speed (RPM) |

1445

Stall Torque (Nm) |

6.076 |

Power (W)

Milton Bouchard

2195

FAMU-FSU

/ Engineering
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Results

Total Robot Mass (kg) NOSORG.SPSG it iy I 1445 |
| 5
Stall Torque (Nm) | 6.076
( Submit and Run ]
h Power (W) | - - 2195 ]
Department of Mechanical Engineering Milton Bouchard y FAMU-ESU 55
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System Composer Interface

Battery *a
< SDT505SimpleMotorModelBatteryModule

Motor iC
< SDT505SimpleMotorModelPowerOutput220119 >

220119 >

MotorSpecs B> > MotorSpecs

Leg Lengths
< SDT505SimpleMotorModelLegDemux >

FAMU-FSU &5
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-20119 > _20119 >

\

[> MotorSpe

Specs l>>

e

This medel is currently commented out to avoid complications when

running the other models.

—1 !
—— -

—1 !

RP

Asymmetiic 5-Bar




Simulink Motor Model

L ) y —> 4.547

Stance Torque

N N T

flight_freq e »| outnoloadspeed

A

— P stance_freq ]

.

Flight Torque

Torque Computation stance_torque

NolLoad Speed for Power

468.7

no load speed

—

flightftorque' [
2.75 1

““Ng Load Spéed.in RPM

stance_freq __;

Stall Torque —# stall torque

Stride Frequency ‘

P flight_freq

4.583 Stall Torque and No Load Speed Computation »| outstalltorque

Stance Frequency

1

2 - * » 6.875 o :MotorS_pecs > 135
M o

2 O

Flight Frequency Power

Power Computation

Frequency Computation

o p@ MotorSpecs . power

» out.power

FAMU-FSU
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P stride_freq— > -

stance_freq “

flight_freq i

1 4.547
>

Stance Torque

A N T

Flight Torque

Torque Computation

2.75

Stride Frequency

L

— striﬁ%;freq .4':, ;

Stance Frequency

[ oers

Frequency Computation

Department of Mechanical Engineering

Flight Frequency

stance_torque NolLoad Speed for Power
flight_torqué | .
- 11 ““Ng Load Speed.in RPM

stance_freq

flight_freq Stall Torque

——Pp outnoloadspeed

468.7

no load speed

» _11

—®

Stall Torque and No Load Speed Computation

Milton Bouchard

stall torque

p| out.stalltorque

:MotorSpecs »

2

135

Power Computation

Power

¢+ p@ MotorSpecs . power

—>

out.power

FAMU-FSU &6

Engineering



P stride_freq— > -

stance_freq “

flight_freq i

1 4.547
>

Stance Torque

A N T

Flight Torque

Torque Computation

2.75

Stride Frequency

L

— striﬁ%;freq .4':, ;

Stance Frequency

[ oers

Frequency Computation
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Flight Frequency

stance_torque NolLoad Speed for Power
flight_torqué | .
- 11 ““Ng Load Speed.in RPM

stance_freq

flight_freq Stall Torque

—p out.noloadspeed

468.7

no load speed

» _11

—®

Stall Torque and No Load Speed Computation

Milton Bouchard

stall torque

p out.stalltorque

135

:MotorSpecs »

2

Power

Power Computation

¢+ p@ MotorSpecs . power

_——» outpower
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P stride_freq— > -

stance_freq “

flight_freq i

1 4.547
>

Stance Torque

A N T

Flight Torque

Torque Computation

2.75

Stride Frequency

L

— striﬁ%;freq .4':, ;

Stance Frequency

[ oers

Frequency Computation
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Flight Frequency

stance_torque NolLoad Speed for Power
flight_torqué | .
- 11 ““Ng Load Speed.in RPM

stance_freq

flight_freq Stall Torque

——Pp outnoloadspeed

468.7

no load speed

» _11

—®

Stall Torque and No Load Speed Computation

Milton Bouchard

stall torque

p| out.stalltorque

:MotorSpecs »

2

135

Power Computation

Power

o » @ MotorSpecs . power

—>

out.power

FAMU-FSU &g
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Simulink Battery Model

MotorSpecs . power '—|—
>

7.298

4 cells

out.amphour4

o
o
w
®

Time

0.8

Department of Mechanical Engineering

5 cells

out.amphourb

Milton Bouchard

!
[e]
[e2]
[9)]

out.amphour6

6 cells

417

out.amphour?

7 cells

out.amphour8

3.649

8 cells

FAMU-FSU
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MotorSpecs . power @——

7.298

4 cells

h 4

out.amphour4

5.838
‘ L out.amphourd

5 cells

p»| out.amphour6

4.865

| 4
1 >
Time
| g
0.8
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6 cells

p{ out.amphour?7

417

7 cells

p| out.amphour8

3.649

8 cells
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MotorSpecs . power @

7.298

4 cells
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out.amphour4

5.838
‘ L out.amphourd

5 cells

p»| out.amphour6

4.865

| 4
1 >
Time
| g
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6 cells

p{ out.amphour?7

417

7 cells

p| out.amphour8

3.649

8 cells
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Simulink Leg Length Model

Department of Mechanical Engineering

struct

> 1 > 1
RR
1 > 1
5-Bar
»1c 1
RP
P 1O 1

Milton Bouchard

Asymmetric 5-Bar

FAMU-FSU
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RR

> 1 1

5-Bar
struct

> 1 1)
RP

> 1 1D

Asymmetric 5-Bar
Department of Mechanical Engineering Milton Bouchard : FAMU-FSU 63

) Engineering



Expenses

Budget Report

Project funding comes from $500
provided by CISCOR

—

Total ;: $500

\ @R FAMU-FSU ¢4

W/ Engineering
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Expenses

Budget Report

Spent : $96

=

Left : $404

Compact Bench Scale
$96 (19%) spent purchasing a scale to
weigh robot parts

B Spent OLeft

% FAMU-FSU &

N Engineering
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Database Creation

Department of Mechanical Engineering Jackson Raines

4 Total robot mass
v Used for verification

L4 Leg mass, battery mass,

and sensor package mass
« Help with mass budget
I/ Battery Mass
v Used for linear
approximations
K4 Motor mass
v Used for verification

TR ALE UN
TR & vie 2\ -
O J\n"t

W’ Engineering
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Model Validation

The tool eco&nts sf izerdtiopatityf roex e tis &y

Inputs

Accepts general robot
characteristics

Accepts performance

specifications

1 Binary

1 Binary
]

| l

0

Strongly Agree Agree Neutral Disagree Strongly Disagree

2 FAMU-FSU 47
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Model Validation

The toolhdxellsrabtpsitdakere reasstallotiber stéowrattbosexpect it
4 to

‘Outputs g

Produces and stores critical .
1 Binary
targets catalog
l

Strongly Agree Agree Neutral Disagree Strongly Disagree

4 ) FAMU-ESU 68
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Model Validation

| feel confidentin the results the tool provides

Modeling |

Calculatecritical targets based

: 1 Binary
on user input
2
| I
0
Strongly Agree Agree Neutral Disagree Strongly Disagree

4 ) FAMU-ESU 69
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Model Validation

For a robot with a total body mass of 7.5kg:

Stall Torque
Torquerequired at joint +10% HErgn @
B Error
18.35 Nm 20.401¥0 Margin of Error
Model Predicted Actual
Department of Mechanical Engineering Jackson Raines vy sy FAMU-ESU 70

W’ Engineering



RoboForge

File Help
Start = Database Browser  Robot Design Deliverables

Welcome to the RoboForge Demo

Default Project
(ETQuad 2023)

(AR AR L) L\ ————

\ FAMU‘FSU 71
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File Help

Start Database Browser Robot Design Deliverables

I
|

—

| ‘ ‘ New Project

Welcome to the RoboForge Demo |

Default Project
(ETQuad 2023)

Tot | 2

L

---1..L

‘

Cenves ron InTeLuoEnT Syarems, Conrro, ano Rosomncs

BRI N FUTTTTVIN —
5
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File Help
Start Database Browser Robot Design Deliverables

I
|

Welcome to the RoboForge Demo
. = =
N l'”.‘{b: -

-1!

New Project

Default Project
(ETQuad 2023)

EREBRS TN T —
)

r * ey,
SENEOR - {5
" X L /

Centem rom InTeLLoENT Syarems, Conteoy, ano Rosorncs

R FAMU-FSU 4
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Database Browser

File Help

Department of Mechanical Engineering

Start

Database Browser

Robot Design Deliverables

Create, view, and load robot databases.

Available Databases Details
Cverview
Mew Database Load Database Export Database { Restore Defaults ] [ Save Selection ] [ Next

Onoriode Onokpise

FAMU-FSU

Engineering
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Database Creator

New Robot Database

Flease provide the relevant data.

General

Body Attributes

Motor Attributes

Description

Body Length (cm)
Body Width (em)

Body Height (cm)

e—
Stall Torgue (Nm)
o s (5

Leg Attributes

Mechanical Characteristics

Image Select File

Leq Length (cm)
Leg Width (cm)

Leg Thickness (cm)

Physical Characteristics

Battery Attributes

Tatal Mass (kqg)

Single Leg Mass (kg)
Sensor Array Mass (kg)
Siride Frequency (1/s)

Runtime (5)

Save to File

FAMU-FSU 5

Onoriode Onokpise . .
Engineering
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New Robot Database

Flease provide the relevant data.

General Body Atiributes Wotaor Attributes
Body Length (cm) 1 Motor Mass (ka)
Fobot Mame
Body Width {cm) 1 Stall Torque (Nm)
Description Body Height (cm) 1 Mo-load Speed (rpm)
Leg Attributes Mechanical Characteristics
Leq Length (cm) 1 Campening (M*s/m)
Leq Width (cm) 1 Stiffness (M/m)
Leq Thickness (cm) 1
Image [ Select File ]
Physical Characteristics Battery Attributes
— Total Mass (kg) 1 Capacity (mAh)
L .
Single Leg Mass (kag) 1 Battery Mass (ka)
AN Sensor Array Mass (ka) 1
Siride Frequency (1/s) 1
[ Zave to File ]
Runtime (s) 1

FAMU-FSU

Engineering
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New Robot Database

Flease provide the relevant data.

General Body Atiributes Wotaor Attributes
Body Length (cm) 1 Motor Mass (ka)
Fobot Mame
Body Width {cm) 1 Stall Torque (Nm)
Description Body Height (cm) 1 Mo-load Speed (rpm)
Leg Attributes Mechanical Characteristics
Leq Length (cm) 1 Campening (M*s/m)
Leq Width (cm) 1 Stiffness (M/m)
Leq Thickness (cm) 1
Image [ Select File ]
Physical Characteristics Battery Attributes
— Total Mass (kg) 1 Capacity (mAh)
L .
Single Leg Mass (kag) 1 Battery Mass (ka)
AN Sensor Array Mass (ka) 1
Siride Frequency (1/s) 1
Zave to File ]
Runtime (s) 1

FAMU-FSU

Engineering

Department of Mechanical Engineering Onoriode Onokpise










File Help

Start Database Browser Robot Design Deliverables

Create, view, and load robot databases.

Available Databases Details

ETQuad Database: ETQuad

Available Nodes: body. leg, motor, battery

Description: Quadrupedal robot designed by CISCOR, Spring 2022.
Date Modified: 07-Mar-2023 20:28:25

Overview

New Database Load Database ] ( Export Database ] [ Restore Defaults ] [ Save Selection ] [ Next ]

FAMU-FSU g,
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File Help

Start Database Browser Robot Design Deliverables

Create, view, and load robot databases.

Available Databases Details

r ETQuad Database: ETQuad

Available Nodes: body. leg, motor, battery

Description: Quadrupedal robot designed by CISCOR, Spring 2022.
Date Modified: 07-Mar-2023 20:28:25

Overview

New Database Load Database ] ( Export Database ] [ Restore Defaults ] [ Save Selection ] [ Next ]

FAMU-FSU g3
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File Help

Start Database Browser Robot Design Deliverables

Create, view, and load robot databases.

Available Databases Details

ETQuad Database: ETQuad

Available Nodes: body. leg, motor, battery

Description: Quadrupedal robot designed by CISCOR, Spring 2022.
Date Modified: 07-Mar-2023 20:28:25

Overview

New Database Load Database ] ( Export Database ] [ Restore Defaults ] [ Save Selection ] [ Next ]

FAMU-FSU g,
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File Help

Start Database Browser Robot Design Deliverables

Create, view, and load robot databases.

Available Databases Details

ETQuad Database: ETQuad

Available Nodes: body. leg, motor, battery

Description: Quadrupedal robot designed by CISCOR, Spring 2022.
Date Modified: 07-Mar-2023 20:28:25

Overview

New Database Load Database ] ( Export Database ] [ Restore Defaults ] [ Save Selection ] [ Next ]

FAMU-FSU  gs
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File Help

Start Database Browser Robot Design Deliverables

Create, view, and load robot databases.

Available Databases Details

ETQuad Database: ETQuad

Available Nodes: body. leg, motor, battery

Description: Quadrupedal robot designed by CISCOR, Spring 2022.
Date Modified: 07-Mar-2023 20:28:25

Overview

New Database Load Database ] ( Export Database ] [ Restore Defaults ] [ Save Selection ] [ Next ]

FAMU-FSU g
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Robot Design

File Help
Start Database Browser Robot Design Deliverables

View your imported robot, assign paramenters, and scale your robot as needed. Run modeling functions to recieve mass and power reguirements for your current scale.

Sketch View Scaling Rules
Total Body Mass (kg) Scaling Factor
751
15
10
Body Length (cm) 5 Moator Power (W)
4313 0 0 Modeling
= = Run Modeling Functions
Body Width (cm) -10 Stall Torgue (Nm)
-20
25 IMass Budget
Body Height (cm 25 No-load Speed (RPM.
y Height (cm) 0 10 20 30 40 50 E { )
8.89 X 7500 Motors 205 |og
Legs 76 (%
Leg Length {cm) Leg Width (cm) Leg Thickness (cm)
_ Batteries 14.3 %
231 2 0.5
Chassis 57.7 %

Log

(22-Mar-2023 21:50:48) New Project Started.
(22-Mar-2023 21:50:52) Database "ETCQuad.mat’ loaded

Export Log

Previous ] [ Save Selection ] [ Next ]

FAMU-FSU g

Onoriode Onokpise . .
Engineering
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File Help

Start Database Browser Robot Design Deliverables

“View your imported robot, assign paramenters, and scale your roboi as needed. Run modeling functions to recieve mass and power requirements for your current scale.

Sketch View

Scaling Rules

Total Body Mass (ka)

751
18
10
Body Length (cm) 51 Motor Power (W)
4318 ot 0
= -5t
Body Width {crm) -10 ¢ Stall Torgue (MNm)
24.13 15 | 1.7
_2|:| L
Body Height -25 MNo-load Speed (RPM
LiolEll oD o 10 20 30 40 B e e
5.89 X 7500

Leg Length (cm) Leqg Width {cm) Leg Thickness (cm)
231 2 0.5

Scaling Factor
| 1

Modeling

Run Modeling Functions

Mass Budget

Motors 20.5 |og
Legs 7.6 (%
Batternies 14.3 %

Chassis BT.T %

Log

(22-Mar-2023 21:50:48) New Project Started.
(22-Mar-2023 21:50:52) Database "ETCuad. mat’ loaded.

Export Log

Previous ]

[ Save Selection ]

| Next |

Department of Mechanical Engineering

Onoriode Onokpise

FAMU-FSU

Engineering
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File Help

Start

Database Browser

Robot Design Deliverables

“View your imported robot, assign paramenters, and scale your roboi as needed. Run modeling functions to recieve mass and power requirements for your current scale.

Sketch View

Scaling Rules

Total Body Mass (ka)

Scaling Factor

7.51 | 1
151
Body Length (cm) 51 Motor Power (W)
4318 ot 0 Wodeling
o -5}
= Run Madeling Functions
Body Width {crm) -10 ¢ Stall Torgue (MNm)
_2|:| L
i -25 Mass Budget
Body Height (cm) o 10 -0 20 40 _ Mo-load Speed (RPM)
8.89 X 7500 Motors 20.5 |og
Legs 7.6 (%
Leg Length (cm) Leqg Width {cm) Leg Thickness (cm)
- Baiteries 14.3 %
231 2 0.5
Chassis BT.T %
Log
(22-Mar-2023 21:50:48) New Project Started.
(22-Mar-2023 21:50:52) Database "ETCuad. mat’ loaded.
Export Log
Previous ] [ Save Selection ] [ Mext

Department of Mechanical Engineering Onoriode Onokpise
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File Help
Start Databass Browser Robot Design Deliverables
Wiew your imported robot, assign paramenters, and scale your robot as needed. Run modeling functions to recieve mass and power requirements for your current scale.
Sketch View Scaling Rules
Total Body Mass (kg) Scaling Factor
202.8 | 3|
40
[ submit | | Reset |
20
Body Length (cm) Motor Power (W)
129.5 or D Madeling
== =y Run Modeling Functicns
Body Width {crm) _an |t Siall Torque (Nm)
-60
Body Height -80 No-load Speed (RPM LEEE oL lIT
ody Height (cm) 0 20 40 60 80 100 120 1ag No-oad Speed (RPM)
26.67 x 003364 Motors 20.5 |5g
Legs 7.6 (%
Leg Length (cm) Leqg Width {cm) Leg Thickness (cm)
— - Baiteries 0.5 (%
893 G 1.5
Chassis T1.4 %
Log
(22-Mar-2023 21:50:48) New Project Started.
(22-Mar-2023 21:50:52) Database "ETCQuad. mat' loaded.
(22-Mar-2023 21:56:02) Scaling factor of 3 has been applied.
Export Log
Previous ] [ Save Selection ] [ Mext ]
Department of Mechanical Engineering Onoriode Onokpise
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File Help

Start Databass Browser Robot Design Deliverables

Wiew your imported robot, assign paramenters, and scale your robot as needed. Run modeling functions to recieve mass and power requirements for your current scale.

Sketch Wiew

Scaling Rules

Total Body Mass (kg)

Scaling Factor

202.8 | 3|
40
[ submit | | Reset |
20
Body Length (cm) Motor Power (W)
129.5 or D Madeling
== =y Run Modeling Functicns
Body Width {crm) _an |t Siall Torque (Nm)
-60
. -20 Mass Budget
Body Height (cm) o -0 a0 &0 a0 100 120 140 Mo-load Speed (RPM)
2667 X 0.08364 Motors 20.5 |og
Legs 7.6 (%
Leg Length (cm) Leqg Width {cm) Leg Thickness (cm)
— - Baiteries 0.5 (%
893 G 1.5
Chassis T1.4 %
Log
(22-Mar-2023 21:50:48) New Project Started.
(22-Mar-2023 21:50:52) Database "ETCQuad. mat' loaded.
(22-Mar-2023 21:56:02) Scaling factor of 3 has been applied.
Export Log
Previous ] [ Save Selection ] [ Mext ]
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File Help
Start Databass Browser Robot Design Deliverables

Wiew your imported robot, assign paramenters, and scale your robot as needed. Run modeling functions to recieve mass and power requirements for your current scale.

Sketch View Scaling Rules
Total Body Mass (kg) Scaling Factaor
202.8 | 3|
40
Submit Reset
(Sume ] [Reset )
Body Length (cm) Motor Power (W)
129.5 or o Madeling
== =y Run Modeling Functicns
Body Width {crm) _an |t
60 |
Body Height (cm) -80 = sl o
26.67 Motors 20.5 |og
Robot Architecture Legs =r--
Leg Len
Batternies 0.5 %
Running System Composer Chassis | 71.4 %

Log

(22-Mar-2023 21:50:48) New Proje
(22-Mar-2023 21:50:52) Database '
(22-Mar-2023 21:56:02) Scaling fal §

Export Log

Previous ] [ Save Selection ] [ Mext ]
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File Help

Start Database Browser Raobot Design Deliverables

Wiew your imported robot, assign paramenters, and scale your robot as needed. Run modeling functions to recieve mass and power requirements for your current scale.

Sketch Wiew Scaling Rules
Total Body Mass (kqg) Scaling Factor
751 | 1
151
Body Length (cm) 5r Mobor Power (W)
4313 ot 231.8 Modeling
=T Run Modeling Functions
Body Width (crm) -10 ¢ Stall Torgue (MM}
_2|:| L
; 95 Mass Budget
Body Height 25 No-load Speed (RPM
ody Height (cm) 0 10 20 a0 40 5p To-load Speed (RPM)
889 X 481 8 Motors 20.5 |og
Legs 7.5 (%
Leg Length {cm) Leg Width (cm) Leg Thickness (cm)
= Batteries 14.3 |%%
231 2 0.5
Chassis 7. T %

Loag

(22-Mar-2023 22:01:23) Database "ETCuad. mat’ loaded.
(22-Mar-2023 22:01:32) Scaling factor of 3 has been applied.
(22-Mar-2023 22:01:34) Robot scaling restored to its initial state.
(22-Mar-2023 22:01:37) Simulink analysis initialized.
(22-Mar-2023 22:01:43) Simulink analysis completed.

Export Log

Previous ] [ Save Selection ] [ Mext ]
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File Help

Start Database Browser Raobot Design Deliverables

Wiew your imported robot, assign paramenters, and scale your robot as needed. Run modeling functions to recieve mass and power requirements for your current scale.

Sketch Wiew Scaling Rules
Total Body Mass (kqg) Scaling Factor
751 | 1
151
Body Length (cm) 5r Mobor Power (W)
4313 ot 231.8 Modeling
=T Run Modeling Functions
Body Width (crm) -10 ¢ Stall Torgue (MM}
_2|:| L
; 95 Mass Budget
Body Height 25 No-load Speed (RPM
ody Height (cm) 0 10 20 a0 40 5p To-load Speed (RPM)
889 X 481 8 Motors 20.5 |og
Legs 7.5 (%
Leg Length {cm) Leg Width (cm) Leg Thickness (cm)
= Batteries 14.3 |%%
231 2 0.5
Chassis 7. T %

Loag

(22-Mar-2023 22:01:23) Database "ETCuad. mat’ loaded.
(22-Mar-2023 22:01:32) Scaling factor of 3 has been applied.
(22-Mar-2023 22:01:34) Robot scaling restored to its initial state.
(22-Mar-2023 22:01:37) Simulink analysis initialized.
(22-Mar-2023 22:01:43) Simulink analysis completed.

Export Log

Previous ] [ Save Selection ] [ Mext ]
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File Help

Start Database Browser Raobot Design Deliverables

Wiew your imported robot, assign paramenters, and scale your robot as needed. Run modeling functions to recieve mass and power requirements for your current scale.

Sketch Wiew Scaling Rules
Total Body Mass (kqg) Scaling Factor
751 | 1
151
Body Length (cm) 5r Mobor Power (W)
4313 ot 231.8 Modeling
=T Run Modeling Functions
Body Width (crm) -10 ¢ Stall Torgue (MM}
_2|:| L
; 95 Mass Budget
Body Height 25 No-load Speed (RPM
ody Height (cm) 0 10 20 a0 40 5p To-load Speed (RPM)
889 X 481 8 Motors 20.5 |og
Legs 7.5 (%
Leg Length {cm) Leg Width (cm) Leg Thickness (cm)
= Batteries 14.3 |%%
231 2 0.5
Chassis 7. T %

Loag

(22-Mar-2023 22:01:23) Database "ETCuad. mat’ loaded.
(22-Mar-2023 22:01:32) Scaling factor of 3 has been applied.
(22-Mar-2023 22:01:34) Robot scaling restored to its initial state.
(22-Mar-2023 22:01:37) Simulink analysis initialized.
(22-Mar-2023 22:01:43) Simulink analysis completed.

Export Log

Previous ] [ Save Selection ] [ Mext ]
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Deliverables

File Help

Start Database Browser Robot Design Deliverables

Bill of Materials

Motor Panel
Motor Power (W) 2318
Mator Mass (kg) 1536
[ Link to Adequate Motors ] E
Battery Panel

4 Cell 5 Cell 6 Cell 7 Cell & Cell

Battery Capacity (mAh) 7518
Batey wegnte) | 0]
Battery Voltage (V) I:I

[ Link fo Adequate Eafteries ] E

Previous

FAMU-FSU g
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File Help
Start Database Browser Fobot Design Deliverables
Motor Panel
Motor Power (W) | 231.8 |
Motor Mass (kg) | 1.536 |
Link to Adequate Motors ‘ EJ
Battery Fanel
4 Cell 5 Cell G Cell 7 Cell 8 Cell
Battery Capacity (mAh) | ?51.8|
Battery Weight (g) | 0]
Battery Voltage (V) | 0
‘ Link to Adeguate Eatteries ‘ EJ
| Save Values |
Previous
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File Help
Start Database Browser Fobot Design Deliverables
Motor Panel
Motor Power (W) | 231.8 |
Motor Mass (kg) | 1.536 |
Link to Adequate Motors ‘ EJ
Battery Fanel
4 Cell 5 Cell G Cell 7 Cell 8 Cell
Battery Capacity (mAh) | ?51.8|
Battery Weight (g) | 0]
Battery Voltage (V) | 0
‘ Link to Adeguate Eatteries ‘ EJ
| Save Values |
Previous
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File Help
Start Database Browser Fobot Design Deliverables
Motor Panel
Motor Power (W) | 231.8 |
Motor Mass (kg) | 1.536 |
Link to Adequate Motors ‘ EJ
Battery Fanel
4 Cell 5 Cell G Cell 7 Cell 8 Cell
Battery Capacity (mAh) | ?51.8|
Battery Weight (g) | 0]
Battery Voltage (V) | 0
‘ Link to Adeguate Eatteries ‘ EJ
| Save Values |
Previous
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Products zres;

!

~

o9 00 .
T T :
i
COMPACT MOTOR
DRIVES
(73) (2706)
All (2706)

() maxon DC motor (1395)

PARAMETER
Price ($) ~
Length {mm) o
No load speed (min-1) ~
Commutation ~

Department of Mechanical Engineering

additional results zo4

ooo
GEAR CONTROLLER
(2643) (94)

—  FILTER

O maxon EC motor (739)

Power (W)

Mumber of autoclave cycles

Mominal torgque (mNm)

C Reset all

Zachary Shapiro

G

SENSOR

(219)

O Configurable (572)

ACCESSORIES

(202)

Diameter (mm)

Speed constant (m in~? M)

Mominal Voltage (W)
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File Help
Start Database Browser Fobot Design Deliverables
Motor Panel
Motor Power (W) | 231.8 |
Motor Mass (kg) | 1.536 |
Link to Adequate Motors ‘ EJ
Battery Fanel
4 Cell 5 Cell G Cell 7 Cell 8 Cell
Battery Capacity (mAh) | ?51.8|
Battery Weight (g) | 0]
Battery Voltage (V) | 0
‘ Link to Adeguate Eatteries ‘ EJ
| Save Values |
Previous
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File Help
Start Database Browser Fobot Design Deliverables
Bill of Materials
Motor Panel
Motor Power (W) | 231.8 |
Motor Mass (kg) | 1.536 |
Link to Adequate Motors ‘ EJ
Battery Fanel
4 Cell 5 Cell G Cell 7 Cell 8 Cell
Battery Capacity (mAh) | ?51.8|
Battery Weight (g) | 0]
Battery Voltage (V) | 0|
‘ Link to Adeguate Eatteries ‘ EJ
| Save Values |
Previous
. . : FAMU-F
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File Help
Start Database Browser Fobot Design Deliverables
Bill of Materials
Motor Panel
Motor Power (W) | 231.8 |
Motor Mass (kg) | 1.536 |
Link to Adequate Motors ‘ EJ
Battery Fanel
4 Cell 5 Cell G Cell 7 Cell 8 Cell
Battery Capacity (mAh) | ?51.8|
Battery Weight (g) | 0]
Battery Voltage (V) | 0|
‘ Link to Adeguate Eatteries ‘ EJ
| Save Values |
Previous
. . : FAMU-F
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All Products ~

a

Login

My account

All Products »»  Lithium Batteries Information + Contact Us

LiPo 860mAh Packs

These MaxAmps LiPo batteries are 860mAh (milliamps) or .B6Ah in capacity.
As with all our LiPo pouch batteries, they are assembled in the USA by our
Battery Builders here at MaxAmps.

Slider Filter

~ VOLTAGE

7.4 - 14.8
7.4 14.8

~ WATT HOURS (WH)

6 - 13 LiPo 860 352P 11.1v Saddle Battery Pack LiPo 860 252P 7.4v Saddle Battery Pack

5114.99

599.99

5 Praducts

LiPo 860 452P 14.8v Battery Pack

579.99
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File Help
Start Database Browser Fobot Design Deliverables
Bill of Materials
Motor Panel
Motor Power (W) | 231.8 |
Motor Mass (kg) | 1.536 |
Link to Adequate Motors ‘ EJ
Battery Fanel
4 Cell 5 Cell G Cell 7 Cell 8 Cell
Battery Capacity (mAh) | ?51.8|
Battery Weight (g) | 0]
Battery Voltage (V) | 0|
‘ Link to Adeguate Eatteries ‘ EJ
| Save Values |
Previous
. . : FAMU-F
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File Help

Start Database Browser Fobot Design

Previous

Department of Mechanical Engineering

Deliverahbles
Motor Panel
Motor Power (W) | 231.8 |
Motor Mass (kg) | 1.536 |
Link to Adequate Motors ‘ EJ
Battery Fanel
4 Cell 5 Cell G Cell 7 Cell 3 Cell
Battery Capacity (mAh) | ?51.8|
Battery Weight (g) | 0]
Battery Voltage (V) | 0
Link to Adeguate Eatteries ‘ EJ
Save Values
Zachary Shapiro
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Department of Mechanical Engineering

| *RobotBOM - Notepad —
File Edit Format View Help

Bill of Materials

e EEEEEEEEEEEE EEEEEEEEEEEEEE
Motor Properties:

Motor Power (W): 2.31

Motor Mass (g): 1.53

R R E SR EEEEEE R EEEE EEE EEEESE E
4 Cell Battery:

Battery Capactiy (mAh): 7.51
Battery Weight (g):

Battery Voltage (V):

e E RS EEEEEEEEEEEEEEEE EE EEEE T
5 Cell Battery:

Battery Capactiy (mAh): 6.01
Battery Weight (g):

Battery Voltage (V):

Ln 18, Col 16 100%  Unix (LF) UTF-8
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Lessons Learned

g [Software documentation difficulties }

\g
‘:_/i {Project documentation J

Q [Properly defining scope while mitigating ambition }

y (@) FAMU-FSU 409
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g [Software documentation difficulties }
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‘:_/i [Project documentation }
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Lessons Learned

g [Software documentation difficulties }

\g
‘:_/i {Project documentation J

Q [Properly defining scope while mitigating ambition }
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Suggestions for Improvement

Additional Database Creation
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Suggestions for Improvement

Additional Database Creation

Improve and Update Models
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Suggestions for Improvement

Additional Database Creation
Improve and Update Models

Enhance User Interface
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Suggestions for Improvement

Additional Database Creation
Improve and Update Models

Enhance User Interface

Sensitivity Analysis
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Suggestions for Improvement

Additional Database Creation
Improve and Update Models

Enhance User Interface

Sensitivity Analysis

¢

Design Optimization

gy FAMU-FSU
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Linkedin Profiles

Milton Bouchard Michael Dina Onoriode Onokpise  Jackson Raines Zachary Shapiro
Modeling Engineer Systems Engineer  User Interface Engineer Testing Engineer Testing Engineer
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