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Introduction and Disclaimer

The purpose of this presentation is to introduce benefits, best
practices and examples of simulation software in online cours
environments.

The research team does not have any affiliation with the
introduced software platforms.

EMBRY-RIDDLE

Aeronautical University



Overview

1.Background and conditions
2. Purpose and integration

3. Examples and best practices
4. Lessons learned and outlook
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Benefits of Simulation Platforms

SIMNETY 4 Awcatt | @ tocation | fConioler | Ground Control Station: TCP 35.194.65.96:1515

Inquiry based learning
Constructivist learning
Creativity
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Benefits of Simulation Platfor

Visualization
Problem solving; and
Challengebased projects
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Conditions and VettingParameters

Availability (region, OS)

Applicability

Download package or browsbased

Onboarding and tutorials

Affordability- Open Source or free trials available?

Affordability- create accounts and purchasing models (e.g. 3
month license)

Integrate in Master Textbook List as course material
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Conditions and Vetting

Coordinate with Academic Technology Dept. for evaluation
Structured process for "request for a tool review" with AT

Utilization as course materiaéxternal to Canvas
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Conditions and Vetting

Activity/assignment creation

Home

Syllabus
Announcements
Modules
Discussions
Grades

People
EagleVision Zoom
New Analytics

Course Evaluation
Administrator

Collaborations
Quizzes
Outcomes
Pages

Files
Assignments
Summary

Item Banks

(-8 SIMNET Introductory Lab

[# Assignment

In this activity, you will become familiar with the SIMNET
workspace and complete a short lab assignment followed by a S I M N E I {

compare/contrast report on the three types of sUAS covered in the
lab.

Before participating in this lab, you should have completed the required reading in the Reading and Resources
section.

Account

You should have a SIMMET account set up as part of the required materials for this course. If you have not
already set up your account and reviewed the introductory video, please do so per the instructions below:

1. Access SIMMET, and complete your user profile,
Mote: If you have not already created your SIMMET account, the directions are provided for you here:
i. SIMMET requires the use of the Chrome browser. Install Chrome = _from Google, if needed.
ii. Create a new SIMMNET account through SIMNET Sien Up. 5
2. Review the SIMNET Tutorial: Quickstart Guide (6:57/YouTube) = to become familiar with SIMMET and its

: L=

features,
Lab

Now that you are familiar with SIMNET, enter the workspace. Perform the following tasks to develop a better
understanding of the capabilities and differences between Multicopter, Fixed-Wing. and VTOL type sUAS:

Load the following aircraft into the SIMNET workspace, and use the values provided by the Performance Pane to
fill the table below.
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The Environment Setting the Scene

Using screenshots and recordings as proof and evidence
Using individual and group activities
Sharing of results and peer review

Creativity fosters the achievement of CLO's
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The Environment Setting the Scene

Using screenshots and
recordings as proof and evidence

Lab

Mow that you are familiar with SIMNET, enter the workspace. Perform the following tasks to develop a better
understanding of the capabilities and differences between Multicopter, Fixed-Wing, and WTOL type sUAS:

Load the following aircraft into the SIMMNET workspace, and use the values provided by the Performance Fane to

fill the table below.

Ajrcraft UAS Type Endurance [minutes] Maximum Range Maximum Speed
[kemn] [k )
H140 Hexacopter Multicopter
Q400 Fixed Wing Fixed-Wing Passed Training Exercise
LAY
Q400 VTOL LAY VTOL

Prepare a one to two-page report that includes the results from the table above and compares the strengths and
weaknesses of each UAS type in terms of performance. Tie this information in with the information presented in
your readings about each UAS type in terms of its unigue capabilities and/or shortcomings.

+]

Training Exercise Passed

Your lab report may include screenshots if desired and does not need to be in APA format with the exception of

references provided at the end. Be sure to review the SIMMET Lab Rubric to understand expectations for your

Exercise: SIMNET Training MC-A-001




Introduction of Simulation Software

LabVIEW
MATLAB and SIMULINK
SIMUAID/LOGICAID/VIVADO

Multisim

SIMNET AERO

WeBots
AutoCAD Fusion
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Simulation Software for Engineering
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LabVIEW

Quadcopter Dynamics and Control

Deploying Real-Time Math with NI LabVIEW
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MATLAB/SIMULINK
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Digital Circuit Simulation Softwar& IMUAID
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Digital Circuit Simulation Softwaré/ivado
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ircuit Simulation SoftwareMultisim
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UAS Simulation Preparation

Allows for effective operation and application of sUAS.
Introduced via our Dept. Of Flight in the sUAS Ops Minor

Supports learning of sSUAS systems and operating requirements as well ¢
navigationatompetencies.

Offers practice on scenarimased modelindpo
Improvestudents'airmanship skills and understanding of coursserial.

*See AIR RT Session "Integrating VR into the Asynchronous Learning
Environment" Dr. Sanders, Ddarcham Dr. Thirtyacre, Mr. Delcastillo
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Simulation Preparation

NIST Check Ride
Advanced Flight Maneuvers
Basic Flight Maneuvers
Basic@lt Training

. A
Control Input Training

Quit

FLIGYO\

Basic flight training. Additional visual | _' 2w ! %}i-)

aids are provided in the form of a
operator pipper and views from above to
provide close observation of drone
attitude changes to control input.

ERUPTSIim was ERAU WW developed. The flight simulator (Unity-

engine) offers training remote pilots of drones/sUAS.
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Simulation Preparation

- Ty

Max Yaw VeloCity (deg/sec)
Max Viehicle PRch/Roll Angle
Dead Jone Ll Stk

Dead Jomne Right SHck

SMOooleng

ERUPTSIim: Works on computer, laptop and in VR

environment (Oculus Quest) and is compatible with

Windows and Mac.
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SIMNET AERO

Drone Simulation on the Cloud




SIMNET AERO

Design, analysis, and simulation of
multicopter, fixeaving, and VTOL
drones.

Configurator create, design and
engineer an sUAS.

Simulato~ sUAS flight simulation
with QGroundControl.

Mission Planning.
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SIMNET AERO

S|MNET A Aircraft @ Location =% Controller Ground Control Station: TCP 35.194.65.96:1515 Presets New Ping & Logout
Viewer Pane 5 Pa 5 ance Editor *
View Tool Display ° Delete

| Position

Design
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SIMNET AERO

SIMNET 4 Aircraft

Works as course material
mn BSUSA

3-month software
license

purchased through the
bookstore
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AutoDesk Fusion 360

AUTODESK
FUSION 360
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AutoDesk Fusion 360

CAD - Computer Aided Design

Portfolio of AutoDesk AUTODESK"

FUSION 360

Tool for object generation, engineering, an
iIndustrial design

Students and educators can get free ene
year educational access to Autodesk
products and services, renewable as long
as you remain eligible.

EMBRY-RIDDLE

Aeronautical University




AutoCAD Fusion 360

Forms

/ /
l‘ /
J

DRONE CHASSIS

Generative Design - Fusion 360

S17eS

Jomts
Actuators
Locomotion

Sensors

A generative CAD-based project exploration
method. It is suitable for complex multicriteria
design problems, where important
performance criteria are incomputable.
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AutoCAD Fusion 360

F autadesk Fusion 350
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Cyberbotics WeBots Robots n Virtual Worlds

Webots:

fast prototyping and simulation of mobile robots

&
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Cyberbotics WeBots Robots n Virtual Worlds

@ Uneven Terrain

@ © & © @ B
@ Worldinfo
@ Viewpoint
@ TexturedBackground
@ TexturedBackgroundLight
@ DEF ELEVATION_GRID Solid
@ Sassafras "sassafras tree(3)"
@ Sassafras "sassafras tree(4)"
@ DEF PLANE Solid
@ Moose "moose"
@ CardboardBox "robot cardboard payloa
@ CardboardBox "cardboard box(1)"
@ CardboardBox "cardboard box(2)"
@ CardboardBox "cardboard box(3)"
@ CardboardBox "cardboard box(4)"
@ Sassafras "sassafras tree"
@ Sassafras "sassafras tree(2)"
@ Sassafras "sassafras tree(1)"
@ Oak "oak tree"
@ Oak "oak tree(2)"
@ Oak "oak tree(3)"
@ Oak "oak tree(5)"
@ Oak "oak tree(6)"
@ Oak "oak tree(8)"
@ Oak "oak tree(7)"
@ Oak "oak tree(4)"

@ Console - All

o

0:01:40:620

- 0.85x

)|

»

»

f ® @ ®

*

@ ...wing/moose_path_following.c

Da@ BO Q& »

X moose_path_following.c

L

il /*

2 * Copyright 1996-2021 Cyberkt
3 *

4 * Licensed under the Apache
5 * you may not use this file
6 * You may obtain a copy of t
7 *

8 * http://www.apache.org/
9 *

10 * Unless required by applica
11 * distributed under the Lice
12 * WITHOUT WARRANTIES OR CONL
13 * See the License for the st
14 =+ limitations under the Lice
i+

16

17 #include <math.h>

18 #include <stdio.h>

19 #include <webots/compass.h>
20 #include <webots/gps.h>

21 #include <webots/keyboard.h>
22 #include <webots/motor.h>

23 #include <webots/robot.h>

24

25 #define TIME_STEP 16

26 #define TARGET POINTS_SIZE 13
27 #define DISTANCE_TOLERANCE 1.
28 #define MAX_SPEED 7.0

29 #define TURN_COEFFICIENT 4.0
30

31 enum XYZAComponents { X = 0,
gg enum Sides { LEFT, RIGHT };
34 typedef struct _Vector {

35 double u;

36 double v;

37 } Vector;

38

39 static WbDeviceTag motors[8];
40 static WbDeviceTag gps;
41 static WbDeviceTag compass;

43 static Vector targets[TARGET_
44 {-4.209318, 9.147717}, {0
45 {-4.394915, -24.550777}, {-
46 {0.175989, -1.784311}, {0

49 static int current_target_ind

50 static bool autopilot = true;

51 static bool old_autopilot = t
bario ot a1 Tewe = 1

Recording at 25 FPS, 1054687 bit/s.

Video encoding stage 1... (please wait)

13th target reached

Video encoding stage 2... (please wait)

INFO: Video creation finished.
1st target reached
2nd target reached
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Cyberbotics WeBots Robots in Virtual Worlds

WeBots is an opersource threedimensional mobile robot simulator.

It was originally developed as a research tool to investigate various control
algorithms in mobile robotics.

minimal knowledge is needed in mobile robotics, in C, C++, Java, Python or
MATLAB programming, and in VRML97 (Virtual Reality Modeling Language).

Freefor download.
ExcellentUser Guide foRoboticslintroduction.
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Cyberbotics WeBots Robots n Virtual Worlds
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Future Outlook

Drone technologies will mcreasmmgly be used as a tool to enhance
teachng and leammng effectiveness.

New software will mcrease student engagement m project-based
learning m STEM education to address programming aspects and
apphcation of UAS for the collection of remote sensmng data.

Additional considerations for faculty trainng and professional
development will be needed to address training on new systems as well
as ongomg changes m policy and regulations.
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L essonsl.earned

Very good feedback from students

Engaging and creative learning environment
Students can explore, trial, and improve

Compare results in the classroom or discussion board

Constructivist learning is an excellent plagiarism prevention.
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Thank you
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