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USGS UAS Implementation Timeline

Emerging Technology Investigations........................ 2004-2008
USGS UAS National Project Office Created................ May 2008
First Systems (Raven) Acquired..............cocveviiieeennnns Aug. 2009
Operator TrainNiNg.......covoeeeiie i eaeeeeans 2009-2010
Operations in the National Airspace......................... March 2011
Acquired New SYStemsS .........coevviiiiiiiiiiie i, October 2015
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Policies: How to Operate in the
United States National Airspace

Certificate of Authorization (COA):

- Authorization issues by the Air Traffic organization to a public operator for a
specific UAS activity on a case-by-case basis.

Memorandum of Agreement (MOA):

- Originally signed Dec. 24, 2013 (updated Sept. 2015) FAA and DOI
- Information Bulletin No. 14-04

- under 1,200’

- line of sight
-5 nm from an airport (control tower)

- 3nm from an airport (published instrument procedures)

- 2nm from an airport (not having published instrument procedures)
_ -2nm from a heliport

- not over people or urban settings

- NOTAM

- VFR weather minimums and allowed to fly at night
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UAS Key Parts
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Past U.S. Dept. of the Interior
UAS Platforms

AeroVironment — Raven RO-11 A

MLB SuperBat
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New U.S. Dept. of the Interior
UAS Platforms

Falcon UAS
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FALCON

Falcon Hover

FALCON HOVER

Pulse Vapor
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Cameras/Sensors

Canon
-a— Powershot
SN2

Existing Sensors:

* Natural Color Video
* Thermal IR Video

Current Enhancements:

* GoProHero3 &4-1080P & 4K HD camera (still frame and video)
* Sony ActionCam — GPS enabled

e Canon SX260HS & S100 — GPS enabled (RGB and IR) - CHDK

* Ricoh GR - no GPS - (need ground control)
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New Sensors

Calibrated Thermal Sensor 5-Channel Multispectral Sensor

MicaSensg¢

Rk o i . : c = "’,_"'-"":'"‘
Blue Red Red Edge Near IR
(480 nm) (560 nm) (670 nm) (720 nm) (840 nm)

5-Band MultiSpectral NDVI



New Sensors

e CO2 Sensors

« (Geomagnetometers

» Hyperspectral Sensors

« Natural Color Higher Resolution
« Telemetry

LIDAR Sensor

Magnetometers

Hyperspectral
Sensor




Geospatial Product Creation
WITH DATA ACQUIRED FROM UAS

Computer Vision — Structure From Motion

16-35 U9-24-12 -
723 -123.5758 433 ft
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Raven UAS Project Beginning to End Short 5min.wmv

UAS Derived Product Examples




UAS Data Production Process

Disseminate
— Manage = — &
Archive
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UAS Data Production Process

Disseminate
&
Archive

%USGS \\{\/ : ) 3 ) ) ji= USGS Home

3 " Contact USGS
science for a changing world 2N m——_ A Search USGS

EarthExplorer

Page Expires In 1:59:00 C

Search Criteria Data Sets Additienal Criteria
4. Search Results : R n (35°17°45'N, 108" 15 07°W) | Options || Overlays
If you selected more than one data set to search, use : gt X e o~ | P B
the dropdown to see the search results for each specific ¥ i I b
data set. i
Hide Result Controls

] Show All Footprints From Current Page
[] Show All Browse From Current Page
[] Add All Results From Current Page to Bulk Download

i =
Compare Browse: Map Overlay v AllScenes w

Browse Opacity: 100%

Data Set

UAS - Ortho - Pilot Project

1 v
Displaying1-30f3 @
Entity ID: PPDEBLCO20130600C260HS03000001

Acquisition Start Date: 2013/06/01
Sensor Name: Canon PowerShot SX260 HS

$edd /7L @O

Entity ID: PPDEBLC0O20131000C260HS03000001
Acquisition Start Date: 2013/10/01
Sensor Name: Canon PowerShot SX260 HS

$dd 7L @O
Entity ID: PPDEBLCO20140300SNNEX703000001

Acquisition Start Date: 2014/03/01
Sensor Name: SONY NEX-7
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Electro-Optical Video of Prescribed Burn
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Infrared Video of Prescribed Burn
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Anaho_movie_model_view.wmv

Elwha Dam Removal and River Restoration
Olympic National Park, Washington

Octon 11 18:28:28

Monitoring sediment volumes eroded from the reservoir
USGS and deposited downstream, where the mobile sediment
can potentially affect salmon habitat.
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Cunon
~a— Powershot
SN230

| Path Profile/Line of Sight @
File PathSetup Display Options Calculate

50 150 ft 250 ft 350 f 4851t

Line of Sight... Cut-and-Fill Yolumes. .. Help

Mapping the spatial extent and elevation of
emergent sandbars along two reaches of the Platte
River for endangered or threatened nesting birds
(least terns and piping plovers)



Mine Inspections
thia -;ﬁirst!
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Mine permit inspections monitoring a range of topics:
water quality, hazardous conditions, terrain topology, wildlife
habitats, erosion, check dams, and post mining land use




Temporal series of
Landslide models
monitoring
geomorphic
processes.




C2C absolute distances[Height Function][k=6]
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Mining Stockpile Volumetric Measurements
Kentucky — 2014
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Lake Havasu, AZ




UAS Data Processing

Color Infrared & Normalized Difference Vegetation Index (NDVI)

Image collected from UAS — Canon SX230 HS — 400’ I

NDVI Low NDVI High
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FAQ What are the Basic Costs?

Cameras

Collect Data Process Data
Sensors

$300-$3,000 $300-$1,200 $25 - $75/hr
<~ ™ —

A

PhotoScan

3D Modeling and Mapping

$6,000

$30,000
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AQ Will We Be Able to Contract UAS Work?
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USGS Home
Contact USGS

science for a changing world Search USGS

USGS Geospatial Data Contracts

COMMERCIAL CONTRACTS

patial Pr n I
Seospatialroductand | USGS Geospatial Data Contracts

USGS Geospatial Liaison T 7= - % The National Geospatial Technical Operations Center (NGTOC) of the

Guide to the GPSC (PDF file) ‘ : N | USGS administers a set of Indefinite Delivery Indefinite Quantity (IDIQ)
A g 8| contracts through a competitive process, which provide a mechanism to

Download the free Adobe e O KK obtain geospatial data services throughout the United States. The

B ; s \ contracts primarily support The National Map, but they are flexible

Reader {
enough to be used by other Federal, State, and local agencies. The

Other Link ‘ SR _'r-' e _' 2 Geospatial Product and Service Contracts (GPSC) is a suite of contracts,
r LINKS o T rANCd S 4 broad in scope, that can accommodate activities related to standard,

nonstandard, graphic, and digital cartographic products. Services

The National Map b T o\ L A e ¥ provided may include: photogrammetric mapping and
\ e A ot | aerotriangulation; orthophotography; thematic mapping (for example,
National Geospatial Technical R T \ 3 FE land characterization); digital imagery applications; IFSAR and LiDAR;
Operations Center PO ik &S 4 S TARY 4| geographic information systems development; surveying and control
‘ e B : acquisition, including ground-based and airborne GPS; and much more.

NGTOC personnel have been providing technical support to digital

cartographic services contracts for over twenty years. This technical

expertise supports the contracting officer services provided by the

Office of Central Region Services, Acquisition and Grants Branch in

Denver, CO. For further information on how the NGTOC can provide
Federal, State, and local agencies with access to these contracts, please send inquiries to gpsc@usgs.gov.

Accessibility Z0)7. Privacy Policies and Notices

Geospatial Product and Service Contracts (GPSC)

USGS




FAQ Can We Cooperate with Universities?

COOPERATIVE ECOSYSTEM

STuDIES UNITS
NATIONAL NETWORK

University

of Colorado




Can We
Cooperate with Universities?

University
of Colorado
Denver

PHOTOGRAMMETRIC ACCURACY OF REAL
TIME KINEMATIC ENABLED UNMANNED
AERIAL VEHICLE SYSTEMS

and Juniger




Can the Data Be Published?

Peer Reviewed Publications:

Special lssue: Advances in Unmonned Aircrat Systems Technology and Applications.

MoNoGraPH RECLAMATION

Ovenvow ond Camrent s Managing Water in the West
of Remole Semslng
Applcaons Rosed

o lnmommed Technical Memorandum 86-68260-13-03

RE MO'HS LY. Aerial Missions with Small
PILOTED Unmanned Aircraft Systems to

AIRCRALT Monitor Sediment Flow and
MSIDLENVES

R Changing Topography Resulting
from the Removal of Dams on the
Elwha River

Elwha River Restoration, Washington
n

The Global Perspective Pacific Northwest Regior

oo Ohwe Nakens P, Dum, O e Pak, Wark
Wk

&

2014/2015
12" EDITION

GREAT PLAINS =USGS

RESEARCH

PHOTOGRAMMETRIC ACCURACY OF REAL ications of Unmanned
TIME KINEMATIC ENABLED UNMANNED

AERIAL VEHICLE SYSTEMS

Adrcralt Systems (UAS) for
Waterbird Surveys

U.S. Geological Survey Unmanned Aircraft Systems (UAS)
Roadmap 2014
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2016 USGS UAS Work

Microclimate Studies

Surface Water Dynamics

Ground Water Surveys
Agricultural Tile Line Surveys
Tamarisk — Ground Water Surveys
Fault Line Surveys

Coastal Erosion

Coastal Cliff Morpholog
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2016 USGS UAS Work
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USGS UAS National Project Office
Contacts 5 - ¥

Title Phone Email

Jeff Sloan UAS Project Manager, Mission Operator, Data Analysis 303.236.1308 jlsloan@usgs.gov
Mark Feller Mission Operator and Data Analysis 303.236.1302 mrfeller@usgs.gov
Mark Bauer Mission Operator and Data Analysis 303.236.1246 mabauer@usgs.gov
Todd Preston Mission Operator and Data Analysis 406.994.5034 tmpreston@usgs.gov
Isaac Anderson Mission Operator and Data Analysis 303.236.5020 ianderson@usgs.gov
Jill Cress Coordination and Software Development 303.236.1248 jicress@usgs.gov
Susan Goplen COA Coordinator and Software Development 303.236.1231 segoplen@usgs.gov
Joe Adams Mission Operator and Data Analysis 303.236.2906 jdadams@usgs.gov
Frank Urban Mission Operator and Data Analysis 303.236.4790 furban@usgs.gov

Bill Christensen USGS Aviation Safey Manager 303.236.5513 wdchrist@usgs.gov

UaS.US@S.g 0V
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