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Introduction



Convenient

Low cost

— Equipment, time, and effort
Consistent environmental conditions
— Testing and monitoring improvement

Free!
— FHWA STIC incentive funds
— Zephyr Drone Simulator
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Select a Drone

Zephyr Drones
s Tl e}? ‘Y{“ = 7
Phantom 3 Phantom 4 Inspire 1 Inspire 2 3DR Solo Syma X5C X-Star
x| | [ | PR B | o0 | |
Bebop 2 Mavic Typhoon Titan AG-6A HD Racer Matrice

.|;'.‘:

Phantom 4

The fourth generation of the Phantom series from
DJI. This quadcopter includes GPS, 3-axis gimbal,
and forward optical collision avoidance. Released
in 2016, the Phantom 4 features a top speed of
20 my/s and flight time of around 28 min.

Change Module

Select Drone
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General

Tutorial ~ Basic Training  The Hill

Obstacle Community
Course Park

Parking Lot Drone Racing

Tutorial
e INING ' The tutorial for Zephyr. Start here if you are a

¢ .' beginner.

thht Path Kidswith  NIST Training NIST Testing
Practice Drones Course Course

ific Scenarios

Bridge
Inspection

Tower Skip @edricks
Inspection

Load Scenario
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Select a Module

Monopole

Columns Columns Around the Cjrcle the Tower Columns Araund

Circle the Tower . Tower
Around the Tower (LOS Signal Feed (LOS Signal (Random Signal
Tower Loss) Feed Loss) Feed Loss)

Lattice

Columns Around the Circle the Tower Columns Around

Columns

Circle the Tower : Tower
Around the Tower (LOS Signal Feed (LOS Signal (Random Signal
Tower Loss) Feed Loss) Feed Loss)

Guyed

2

Columns Around the Cjre eme Tower Columns

; L
Circle the Tower Tower
Around the Tower (LOS Signal Feed (LOS Sjgnm [Random Signat
Tower Loss! Feed Loss) Feed Loss)

the Circle the Tower

(Random Signal
Feed Loss)

the Circle the Tower

(Random Signal
Feed Loss)

Aound the: Gircle the Tower

(Random Signal
Feed Loss)

Circle the Tower

Best Score: N/A

Grade: N/A

Select Module
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GPScm I0COff 1 West b 0088.47 FT 2% 00 ® 405 0000.07 MPH 4 0010.40 FT (8] 08% =
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GPScm IOCOff 1 East b 0239.70 FT 2% 60 @ 505 0000.03 MPH 4 0010.93 FT & 97% =

00:34:82

49 Timed Race

<+ 2\ Complete the
(1.1)
“ obstacle course
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GCL

GPScm IOCOff 1 East b 0188.42 FT Ak g0 5 0000.08 MPH » 0011.38 FT Il 03% =

_1_.7}_ Playground Challenge
20 Slide

30 See-saw 1

40 See-saw 2

50 Dome Outside

6.0 Monkey Bars
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GPSom I0COff 1 South b 0000.19 FT AR 60 @ 05 0000.06 MPH 4 0011.56 FT I 99% =

1.0 Zig-zag

1.1
1.2
13
1.4
1.5
1.6
17
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GPS om I0COff 1 South b 0014.71 FT % 60 © 095:.0000.03 MPH 4 0006.27 FT [ 09% =

. Take off and hover in the-.-

indicated spot at 6.5ft.

# Fly straight out following the
@ arrows closely for 10 meters.
4’ Hold a hover at 6.5ft in
- the center of the ring.

0 " Fly straight back following the
arrows closely for 10 meters.

o) Hold a hover at 6.5ft in
~/ the center of the ring.

6 ' Land the drone as closely as you can
to the center of the starting point.

Collapss Expand
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General

Tutorial ~ Basic Training  The Hill

Obstacle Community

Course Park Parking Lot Drone Racing

TRAINING

thht Path Kids with NIST Training NIST Testing

Y
ard Practice Drones Course Course

Bridge
Inspection

Tower Skip Fredicks
Inspection Editio

Tutorial

The tutorial for Zephyr. Start here if you are a

beginner.

Load Scenario
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Select a Module

Free Fllght & Tutorial

Bridge Module Bridge Module Bridge Module Bridge Module Bridge Module
One Two Three Four Five

Best Score: {0}

Grade: {1]

Free Flight

Select Module
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GPScm IOCOff 1 East b 0254.89 FT A% 0 @ 605 0000.09 MPH 4 0022.30 FT B 97% =
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1.0 Crack
20 Crack
3.0 Crack
40 Crack
50 Crack

e
\ ¢

.

i 'I,‘

NN

o Land and power off the
E e e T T e C
& Colapse ¥  Gopand
T e L
— = - {
= : i




CJCLEMSON

% UNIT V ER S I TY

GPScm IOCOff 14 North b 0197.62 FT % o € 095.0000.03 MPH 4 0036.47 FT [ 04% = ,

b wi
1.0 Crack -

20 Crack
3.0 Crack
40 Crack

50 Crack _, -
6o Land and power off the

A Collapse v Expand
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‘GPScm IOCOff 1 West b 0671.50 FT % 60 @ 095, 0000.03 MPH 4 0075.22 FT ] 91% =

1.0 Crack
20 Crack
3.0 Crack
40 Crack
5.0 Crack

g0 Land and power off the

A Collapse ¥ coad




‘GPScm IOCOff 1 West b 0671.28 FT % 00 @ 005, 0000.03 MPH 4 0075.21 FT & 90% =

1.0 Crack
20 Crack
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General

Tutorial  Basic Training

The Hill - ™Mking Lot Drone Racing

Tutorial

The tutorial for Zephyr. Start here if you are a

¢ .' beginner.

NIST Training NIST Testing
Course Course

Kids with

thht Path
Practice Drones

Tower Skip Fredricks Bridge
Inspection Edition Inspection

Load Scenario
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Standards and Technology L u I I"
‘889 V E R S U.s. Depl:rfmenl of Commerce ASTM NTERMATIONAL

Standard Test
Methods for
Small Unmanned
Aircraft Systems

National Institute of

Standards and Technology
U.S. Department of Commerce

Basic Proficiency Evaluation
for Remote Pilots

TRAVERSE TEST
Right and Left Ovals Around All Three Bucket Stands

10 FT (3 M)
ALTITUDE
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Select a Module

10ft Testing

-
iy
1: ( .-...--§ /)
-

TenFoot TenFootSpiral Ten Foot
Test Recon Test

Ten Foot Ten Foot
Position Test Traversal Test Orbital Test

20ft Testing

Twenty Foot Twenty Foot Twenty Foot

Twenty Foot Twenty Foot
Spiral Test Recon Test

Position Test Traversal Test Orbital Test

30ft Testing

Thirty Foot Thirty Foot Thirty Foot

Thirty Foot  Twenty Foot
Orbital Test ~ Spiral Test Recon Test

Position Test Traversal Test

Ten Foot Position Test
Complete the NIST 10ft Positional lane.

Target S Altitude: 10ft(7-13ft)
Target Time: < 5:00

Best Score; {0}

Grade: {1}

Select Module




CLEMSON

& V E R S

GPS oM I0COff 1 North b 0018.15 FT 2% 60 @ 005 0000.04 MPH 4 0026.67 FT (8] 98% =

00:30:24 4

1. Align and capture
target 1

2. Align and capture
target 1A

3. Align and capture
target 1B

4. Align and capture
target 1C 3
5. Align and capture Y
target 1D

6. Align and capture i
target 2 e
7. Align and capture
target 2A

8. Align and capture
target ZD

(5 A HET d b

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0
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File Edit View History Bookmarks Tools Help

= X

Zephyr Sim X | =%
« C O B n zephyr-sim.com/ad kg © @m0 =
73 CSM3040_Live  £23 CSM3040_Online  §13 CSM3050 £13 ADTSMov £ ADTSDec £, ADTSIANZ2 €% ADTSFEB22 &3 ADTIFEB22 £ ADTSMAR2Z 413 ADTSAPR22 1 ADTIMAY22 #75 ADT Master '@ Zephyr-Sim .3 Courses () Visio [ Other Bookmarks

§. €Zephyr FAQ  News Shop Logout

NIST Test ~
Joe Burgett jmburg@clemson.edu n No Course v
Institution Admin No Module v

Show Reports with Score of "0"

Show Uncompleted Reports Show Highest Score for Each Module

m Clemson University

Select a User Joe Burgett

A Reports: 39

Brock, Tyler
tbrock@scetv.org No. Date Scene Module Score View
HOME . N
BI’OCI(, Jeremy 1 08/21/2021 06:12:28 AM NIST Test Ten Foot Position Test 20720 @
jbrock@safetymedic.net
MANAGE ) 08/03/2021 03:28:23 PM NIST Test Thirty Foot Recon Test 20/20 &
browning, doug
A 3 08/03/2021 09:19:19 AM NIST Test Twenty Foot Traversal Test 20/20 @
dbrowning@walshgroup.com
4 08/03/2021 09:16:24 AM NIST Test Twenty Foot Posjtion Test 20/20 @
ORDERS Bryan, Bryan
bryan.jackson@wsp.com 5 08/03/2021 09:13:49 AM NIST Test Ten Foot Recon Test 20/ 20 @
DOWNLOAD ZEPHYR Burch, Joe & 08/03/2021 09:00:50 AM NIST Test Ten Foot Orbital Test 20/20 @
jburch@horrycountyschoals.net
7 01/16/2022 03:26:19 PM NIST Test Ten Foat Traversal Test 19720 @
<% DOWNLOAD : 8 09/20/2021 08:28:24 AM NIST Test Thirty Foot Position Test 18/ 20 @
Burgett-TEST, Joe 9 08/03/2021 03:14:32 PM NIST Test Twenty Foot Recon Test 18/20 @
’
joe.burgett@sciduc.org 10 08/03/2021 03:11:09 PM NIST Test Twenty Foot Spiral Test 18/20 @
Burnett, Robert 11 08/03/2021 09:06:43 AM NIST Test Ten Foot Spiral Test 18720 &
robert.burnett@uig.net
12 08/03/2021 03:20:47 PM NIST Test Thirty Foot Orbital Test 16/ 20 @&
Byrd, Bethany
babyrd@clemson.edu 13 08/03/2021 03:23:12 PM NIST Test Thirty Foot Spiral Test 12/20 @
Byron, BerI‘I 14 08/03/2027 09:25:32 AM NIST Test Twenty Foot Orbital Test 11/20 @

bbragg@surveyworks.com
Carlson, Scott

Notice. Zephyr-Sim.com uses cookles to provide necessary website functionality, improve your experience and analyze our traffic. By using our
website, you agree to our

3/29/2022



Closing Comments

 Commissioned Study

— Pilot test a FHWA Flight Proficiency
Certification

— Participants / Steering Committee Members

 Access to software
— 10 licenses to all state DOTs at no cost
— Email JMBurg@clemson.edu
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Questions

Joseph M. Burgett, PhD
Associate Professor
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DRONE COURSE FOR PROFESSIONALS www.clemsondrone.com

THROUGH CLEMSON UNIVERSITY



