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Objective

The objective of this project is to develop a tool that aids In the
design of quadrupedal robots using the knowledge gained from
previously built CISCOR robots.
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Secondary Markets
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BostonDynamics

Oregon State
University
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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
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Key Goals

x [Develop a tool to assist new quadrupedal robot development

‘ ﬂ {Return critical parameter values
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Functions Hierarchy Chart

Inputs
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Starting Motor Model - Simple
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Two Phases - Blighte

Low Torque >
High Speed

High Torque
Low Speed
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Velocity Profile
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Torque Required
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Speed-Torque Curve

wno load

Angular Velocity (rpm)

Torque (Nm)
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Speed-Torque Curve
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Targets and Metrics

Inputs Modeling

Outputs Additional
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Targets and Metrics

Inputs

Accepts general robot
characteristics

Accepts performance

specifications

1 Binary

—
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1 Binary
¢
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Targets and Metrics

&

Outputs

Produces and stores critical
targets catalog

Calculatecritical targets based

on user input

1 Binary

S_trongly Disagree Neutral Agree =iy
Disagree Agree
1 2 3 4 5
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Targets and Metrics

Modeling

Calculatecritical targets based

1 Binary

on user input
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Targets and Metrics

Additional

Timeto order 15 min
Forcerequired at the foot +10%

Torquerequired at joint +10%

Department of Mechanical Engineering Jackson Raines

Time
Margin of
Error

Margin of
Error
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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
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Medium Fidelity - MATLAB Textbox

AL ooy - T — =
Inputs Outputs
Link Lengths |Battery Size | Motor Mass
Payload 5_
Run time 4
Speed | 3]

Comparison with Historical Data

Number of Legs 2

MATLAB Textbox

0 0.2 D4 06 0.8 1

MATLAB App focused on textbox input with visual results relayed to users
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Medium Fidelity - Simscape Model

HipConnector

Rear Left Leg

FootConnector

Simscape Model

Simscape app which allows the user to create dynamic models
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Tallahassee, FL Weather Conditions
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Medium Fidelity - Information Dashboard

MATLAB GUI with
information Dashboard

Idea to have a similar MATLAB app with a dashboard to display info to the user

Department of Mechanical Engineering
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Medium Fidelity - Racing Car Game

Standard

Racing Car Game

© Nintendo, 2018 Selection

Robot characteristics selected like Mario Kart components with visual comparisons
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High Fidelity

@

MATLAB to MATLAB GUI System
Simulink with Dropdowns Composer GUI
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High Fidelity - MATLAB to Simulink

File Edit View Tools Add Help

% O ERIERe YOIL LR i
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b Simulink R =
bi_"“" e ‘ Column View: |BlockDataTypes v | Show Details 3 of 5 object(s) ¥
[ Base Workspace = ,
i @&mutinkﬁmmp!e Mame | BlockType tDataTypeStr Min  OutM .
@ Configurations P Multiplier Inherit: Inhent via intemal rule 1 1] D
E, Model Workspace | |43 seope
¥ ,a External Data I O Speed
MATLAB to
Simulink

Custom MATLAB variables which affect a running Simulink model
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High Fidelity - Dropdowns

4] MAILAB App

Outputs  Inputs
Leg Lengths | Motor Curve | Battery Size | Mass Gait [walking v
LegType [RR v |
Payload |2 ]
Runtime 1 |
Title
3
> 05
MATLAB GUI
. with Dropdowns
0 0.2 0.4 0.6 08 1

MATLAB GUI with dropdown inputs with clear, predefined options for robot features
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High Fidelity - System Composer
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Comparative relations formed using user input functions and targets
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Concept Selection
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Binary Pairwise Comparison

Development Time

[o][0)
1010

Department of Mechanical Engineering Onoriode Onokpise

Sh_iég SATE 03
o N e‘s ll"';ﬂ o
ol (22 \n‘:t 63

W’ Engineering




House of Quality
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Pugh Chart
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Pugh Chart

MATLAB
to Simulink

©)

MATLAB GUI with System
Information Dashboard Composer
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Analytical Hierarchy Process

B A

Department of Mechanical Engineering

sl

Onoriode Onokpise

ALE UN
sv ohe */‘_ﬂ -
O 1‘\.“‘t

W/ Engineering

67



Final Selection

g
. B2 .8, 2, 08 5 8 8 O
i 11
i
& 'Iﬁr—
|
. S 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 Onoriode Onokpise ) FAMU-FSU 68

/ Engineering



Future Work

Practice System Composer
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Future Work

Practice System Composer

Continue user interface prototype
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Future Work

Practice System Composer

Continue user interface prototype

Analyze SLIP model

5'(5'"30%
< &7 L 9 IAMU'I SU
¥of 2Oz 71

Department of Mechanical Engineering Onoriode Onokpise W) Engineering




Linkedin Profiles

L% - 2g m) R

Milton Bouchard Michael Dina Onoriode Onokpise  Jackson Raihs Zachary Shapiro
Fabrication Engineer Mechatronics Engineer Systems Engineer  Testing Engineer Materials Engineer
E% EI%‘- : [=]

SATE 03
e R IAMU'I SU
O l‘wm"t 72

Department of Mechanical Engineering Onoriode Onokpise . Engineering




