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https://www.youtube.com/watch?v=3XQnjmMeIbc
https://view.hangar.com/Hangar-Team/Alameda-County/index.html

Types of Drone Operation

* Public operation * Civil operation
— Local, state, federal — Commercial
government * Businesses, Educators (flight training)
— Certificate of authorization * Part 107 remote pilot license
(COA) * Register each aircraft
— Part 107 remote pilot license — Recreational
* Hobbyists, Educators (outreach, allied
fields)

 Don’t need remote pilot license

* Must operate under community based
safety guideline

e Register pilot



https://www.faa.gov/uas/faqs/
https://www.faa.gov/uas/getting_started/fly_for_work_business/
https://www.faa.gov/uas/resources/uas_regulations_policy/media/interpretation-educational-use-of-uas.pdf
https://www.faa.gov/uas/resources/uas_regulations_policy/media/interpretation-educational-use-of-uas.pdf
https://www.modelaircraft.org/files/105.pdf
https://www.faa.gov/uas/getting_started/model_aircraft/

Civil Operation Regulations under Part 107

Registration * Register each aircraft * Register pilot

Pilot * Atleast 16 year old to get license * Atleast 13
* Must pass Part 107 initial aeronautical
knowledge test (at least 14 years old)
* \etted by Transportation Safety
Administration

Operating * Aircraft must be less than 55 lbs
e Visual line of sight
e Under 400 feet
* Daylight operation only
* Fly slower than 100 mph
* Do not fly over people, emergencies, or sporting events
* Research airports and airspace



https://faa.maps.arcgis.com/apps/webappviewer/index.html?id=9c2e4406710048e19806ebf6a06754ad

O | fly below 400 feet

O | always fly within visual line
of sight

| FLI

O I'm aware of FAA airspace
requirements: faa.gov/go/uastfr

O | never fly over groups of people

O | never fly over stadiums and
sports events

| never fly within 5 miles of an
airport without first contacting
air traffic control and

airport authorities

O | never fly near emergency
response efforts such as fires

O | never fly near other aircraft

FLY SMART, FLY SAFE, AND HAVE FUN!

/ \‘\.’.

O | never fly under the influence

PRE-FLIGHT CHECKLIST







Starting a Drone/UAS Program?

* Things to consider:

— Liability issues

— Area(s) of focus

— Campus Policies
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— Hardware (UAV, Sensor), Software



https://jrupprechtlaw.com/drone-law-educators-k-12-schools-universities
https://palomaruas.weebly.com/
https://goo.gl/SgGESo
http://dronecenter.bard.edu/state-and-local-drone-laws/
https://www.directionsmag.com/article/6943
https://www.directionsmag.com/article/7028
https://www.directionsmag.com/article/6854
http://velodynelidar.com/vlp-16.html

DRONE DATA ANALYSIS




DRONE ANATOMY

Take o look at the basic components of a drone.

FLIGHT CONTROLLER
Imtarprats input from onboard sensors and
ragulates spead steering ard cameras

1ACKE HUR | GRAPHC
MAKETINE.CIM | SDURCE

.

GPS MODULE

PUSHER PROP ‘
Cantra-rokating
propeliers that

gliminata motor

torques

ELECTROMIC SPEED
CONTROLLER

STANDARD PROP
Propellers that pull the drone through tha air

MOTOR

BOOM
Short booms are easier to manauver,
while long booms are mora stable

MAIN BODY
Houses battary,

avionics, camaras

and sersors

RADID RECEIVER

BATTERY
Usudly a ithium
polymer battary

GIMBAL

Lsualy a brushless alectric type, which IS
mara afficient, rellabla and quiet

Rotating mourt that provides stabilization
and poirts Cameras or sensors

CAMERA
LANDING GEAR

Image source: https://hilite.org/56595/recent-updates/drone-zone/
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https://hilite.org/56595/recent-updates/drone-zone/

Examples of Drone Sensor/Camera

1. Passive: Color (RGB) camera

2. Passive: Thermal infrared sensor (FLIR Duo R)

3
gamma ray ultravioll:
X-ray ‘visible . microwave
- 1
shorter wavelength s longer wavelength
higher frequency el S — i lOwer frequency
higher energy lower energy

Image modified by Wing Cheung, Original image: https://imagine.gsfc.nasa.gov/science/toolbox/emspectrumi.html

3. Passive: Multispectral sensor (RedEdge)

4. Active: LiDAR (Velodyne Puck)



https://www.micasense.com/sensorcomparison/
http://velodynelidar.com/vlp-16.html
https://www.flir.com/products/duo-r/
https://imagine.gsfc.nasa.gov/science/toolbox/emspectrum1.html

UNSUPERVISED CLASSIFICATION WITH
DRONE MULTISPECTRAL DATA
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Concept

UNSUPERVISED LEARNING

High reliance on algorithm for raw data, large expenditure on manual review for review
for relevance and coding
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Raw Data Algorithm Automated Manual
Clusiers Review

E-Discovery Concepts: Machine Learning Hudson | LecaL

Automated grouping and classification of similar pixels into
distinct classes Get
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Exercise #1

e Download instructions and data at:
http://bit.ly/uastep1401 y

DOWNLOAD ALL



http://bit.ly/uastep1401

ASSESSING VEGETATION HEALTH WITH
DRONE MULTISPECTRAL DATA




This is a web mapping application comparing
the aerial photo (left) of Palomar College's
Arboretum with its Normalized Difference
Vegetation Index (NDVI) processed image
(right). The NDVI images were captured
using the 3DR Solo quadcopter equipped
with MAPIR NDVI camera. The images were
processed using PhotoScan, ImageJ, and
ArcMap.

The legend for interpreting the pixel values
(colors) seen in the NDVI photo can be found
here.

Image credit: Mark Bealo, Wing Cheung
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http://arcg.is/1LLevS

Concept

rfored Vil * Normalized Difference
“\ !°% / Vegetation Index

(NDVI)
* (NIR-RED)/(NIR + RED)
* Healthy: absorbs RED,
reflects NIR

e Other indices (Hunt et al.,
2013)

Image source: https://earthobservatory.nasa.gov/Experiments/ICE/panama /panama_ex 2.php

(0.50-0.08) (04-030) _,
(0.50+0.08) 04+030)



https://earthobservatory.nasa.gov/Experiments/ICE/panama/panama_ex2.php
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=2161&context=usdaarsfacpub

Exercise #2

e Download instructions and data at:
http://bit.ly/uastep1402 y

DOWNLOAD ALL



http://bit.ly/uastep1402

CREATING DIGITAL HEIGHT MODEL
WITH LIDAR AND POINT CLOUD DATA
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http://palomar.maps.arcgis.com/home/webscene/viewer.html?webscene=ad4aa8a508bd49a28a56f6aac951df23

3D OBJECT
@

|dentical Feature
Points

CAMERA MOVEMENT
>

Concept

The ‘magic’ of photogrammetry

Image source: Austin Mason (Carleton College), Jay Cassano (Fast Company)
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https://skfb.ly/DyCn
https://thehaskinssociety.wildapricot.org/resources/documents/tutorials/photogrammetrywithphotoscantutorial.pdf
https://www.fastcompany.com/3047045/in-the-wake-of-isis-3-d-scans-are-saving-iraqs-cultural-heritage

Exercise #3

e Download instructions and data at:
http://bit.ly/uastep1403 y

DOWNLOAD ALL



http://bit.ly/uastep1403

About UASTEP

Unmanned Aircraft System operations Technician Education Program

www.uastep.org

Objective: Prepare qualified UAS operators and
entrepreneur for the workforce

e Academic Programs (Certificate, Associate’s Degree)

* Professional Development Workshops
* Business Competencies and Internships for Students
* Summer Academies and Outreach
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http://www.uastep.org/
http://www.curricunet.com/palomar/reports/program_report.cfm?programs_id=1671
http://www.curricunet.com/palomar/reports/program_report.cfm?programs_id=1672

JULY 6TH
San Diizgo, C

SPACE IS LIMITED, REGISTER NOW!
WWW.PALOMARUASWEEBLY.COM



*Not an actual service*
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