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Objective

The objective of this project is to develop a tool that informs the
design of quadrupedal robots using the knowledge gained from
previously built CISCOR robots.
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Primary Market
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Secondary Markets
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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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Assumptions

% [Complete by April 2023

L_.___li [Using MathWorks Software

V[Focus on 5-bar Quadrupedal Robots
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Stakeholders

CISCOR

* Dr. Shayne McConomy
e Dr. Jonathon Clark
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Stakeholders

CISCOR

« Dr. Shayne McConomy
e Dr. Jonathon Clark

FAMU-FSU College of Engineering
 Dr. Christian Hubicki (Robotics Expert)
 Dr. Patrick Hollis (Modeling and Simulations Expert)
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Stakeholders

CISCOR

« Dr. Shayne McConomy
e Dr. Jonathon Clark

FAMU-FSU College of Engineering
 Dr. Christian Hubicki (Robotics Expert)
 Dr. Patrick Hollis (Modeling and Simulations Expert)

General Stakeholders
 Other educational institutions
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Current Work

Relevant Readings in Robotics and Vehicle Design

« Dynamic Similarity and Scaling for the Design of Dynamical
Legged Robots — Bruce Miller and Jonathan Clark

 Hybrid Low-Order Modeling for Conceptual Vehicle Design —
Robert Mau
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Current Work

Relevant Readings in Robotics and Vehicle Design

« Dynamic Similarity and Scaling for the Design of Dynamical
Legged Robots — Bruce Miller and Jonathan Clark

* Hybrid Low-Order Modeling for Conceptual Vehicle Design —
Robert Mau

Software On-Ramp
« MATLAB Simulink
« User interface design research
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Performance Specifications
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Climbing
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Swimming

FAMU-FSU 4,

Department of Mechanical Engineering Michael Dina ~f° Engineering



Payload
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General Classification

Coaxial 5-bar
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General Classification

Quadruped
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Additional Needs

E Use previous robot performance data
> J
( 2
|||. Produce visual comparison graphic for critical targets
- J

Customer Wants

a Produce Bill of Materials for developed model
P <
Ygm, | Develop simple parametric models
D Y )
4 )
@* Utilize physics engine for robot simulation
N J
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Functions Hierarchy Chart

Simulation

Outputs Modeling
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Functions Hierarchy Chart

Database User Defined

Accept old Update Model Stores old Accepts
parameters & with the new parameters & general robot
performance information performance characters

Performance
Specifications
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Functions Hierarchy Chart

Provides and Produces a Displays an
saves target graphic for Information
catalog comparisons dashboard
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Functions Hierarchy Chart

Outputs

Provides and Produces a Displays an
saves target graphic for information
catalog comparisons dashboard
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Functions Hierarchy Chart

Outputs

Provides and
saves target
catalog

Generate a
Bill of

Materials

Department of Mechanical Engineering
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model
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graphic for
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simple block

Michael Dina

Populate
parametric
CAD Model
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Generate
dynamic
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Functions Hierarchy Chart

Modeling

Calculates
critical targets
based on user

Inputs

Department of Mechanical Engineering

Populate Generate
parametric simple block
CAD Model model

Michael Dina

Generates
dynamic model
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Functions Hierarchy Chart

Simulation

Populate
parametric
CAD model

Department of Mechanical Engineering

Generate
simple
block model

Michael Dina

Generate

dynamic
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Cross Functional Matrix

Outputs Modeling

Calculates critical
targets based on
user inputs

Populate
parametric CAD X X
Model

Generate simple
block model X X

Generate dynamic
model X X
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Future Work

Read relevant publications
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Future Work

Read relevant publications

Targets and Metrics
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Future Work

Read relevant publications
Targets and Metrics

Concept Generation
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Future Work

Read relevant publications
Targets and Metrics
Concept Generation

Final Selection
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