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What launched our interest in
acquiringa UAS?

Several years ago,
Tribe realized it had a need for aerial
imagery that was produced more often
than was being provided by the every -
other -year National Agriculture

Imagery Program (NAIP). They flew
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prohibitive. They began looking at
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Unmanned Aerial Systems  (UAS. aka,
UAV, drones), but the technology,
pricing and FAA regulations were not there yet. In the

spring of 2016, the Tribe was offered a modest grant from the
Bureau of Indian Affairs (BIA) to look into acquisition of a UAS
to do a variety of image acquisition tasks such as collecting
ortho -imagery, photogrammetric data and Normalized
Difference Vegetation Index (NDVI) imagery. This began a
six month search of the newest UAS technology. By this time,
there was a | arge market devel
part 107 regulations were also released that summer making
it an ideal time to get into the game.

Selection criteria considered

Since the whole Reservation is over 300,000 acres, it was
impossible to find a small UAS capable of imaging the
amount of acreage they wanted to fly . They settled on
getting the ability to fly as many acres as possible and still
stay within the FAA line -of-sight contact rule. Rotary -style

(o0qucacdpt er 6) UASGs had very |imite
15 minutes), whereas fixed -wi ng UASds only had ¢
motor and often had large wing -spans making them very

energy efficient in the air. The
aloft for up to 90 minutes increasing their acreage coverage

dramatically. The larger of these could also carry more

payload increasing the versatility of the aircraft. By the fall of

16i Trigl GiSdiad made thershoigerptithet WASUSA A A

Tempest . It had a wingspan of 9 feet and could carry nearly

9 pounds for well over an hour on a single battery. This gave

the capability of acquiring imagery on close to 600 acres per

flight gathering both RGB ortho -imagery and near -infrared

imagery simultaneously.

Legal Preparations

Tribal GIS knew they had to comply with the FAA

regulations. For commercial UAV use, they would have to

apply fOr a Section 333 United States Department of Transportation

Exemption to fly their UAS

on the Reservation. But

during the filling process, Federal Aviation

they found out that the Administration

FAA Part 107 UAS rules had https://www.faa.gov/u

been released so the

exemption was not

needed. North I daho Coll ege, in

approved in -classroom training for the Part 107 licensing.
Tribal GIS staff signed up, took the course and passed their
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Legal Preparations continued...

FAA exams, and are now licensed Small UAS Remote Pilots . On the FAA UAS website, they
could quickly register their new UAS and then proudly place the serial number on it. The last
step was insure the UAS and all sensors with an

insurance company specializing in UASG6s.

Training, Data Processing and Mission Planning

So what does it take to get flying and to capture the data
the Tribe was looking for? No one in the GIS Program
had a background in Remote Control (RC) aircraft flying,
although one member had had a career in aviation in a previous life. Thus, they had
to have training in using the Mission Planner
software that is used by the UASG6s autopilot. Th
the autopilot how the UAS will take off, land and grid
collection areas. They had to learn how to conduct
maintenance on the UAS and all related equipment
and how to handle emergency flight procedures.
individual images that were taken during a flight. They knew about ~ Pix4D , the UAS industry
standard for image processing, but they already had the suite of ESRI GIS software products
in their office and were looking for a tighter integration with the ArcGIS environment.
Knowi ng t Deohe2NEaf Rised the Pix4D image processing engine under the hood,
they were confident this software would be adequate for their processing needs. ESRI
support has helped them along the way and they have been able to generate high
quality and understandable data that can now be shared on their  Portal for ArcGIS ina
web mapping application.

Acquisition of the Aero Systems West X8

During Coeur doAlene Tri be Temfestsconddctedgh herd r ai ni ng with their
Systems West (ASW) in Morgan Hill, California, they realized that using the ~ Tempest

for training was not the best use of its time. ASW offered to sell one of its relatively

i nexpensi ve us e dX8ftothenTribd i 8sé as,a trainere It uses the same

autopilot and flight software as the Tempest . So operationally, it is very similar to the

Tempest . In the event of a ohard | anding,o6 its foam airframe is
replace (available at Walmart!) and by swapping the internal components, it can
quickly be back in service. They have been using it for improving their fly -by -wire (stabilized manual mode) skills, in

particular, their landing approaches, a vital maneuver in some emergencies.

Hyperspectral Data Collection

Remote sensing techniques have the ability to identify soil properties for both environmental and agricultural purposes.
Hyperspectral sensor data has been -
used for over a decade to help e o R o
researchers detect chemicals and heavy

metals. For future decision -making,

targeted cleanup and on -going

maintenance and rehabilitation efforts in

our wetland areas, Tribal GIS acquired a

hyperspectral sensor attached toa DJI

Matrice M600 Pro  UAS that can scan

large sections of land to determine

where runoff starts and where

contaminated areas are located. The

hyperspectral sensor collects vast

amounts of images per flight. This would

quickly fill the Tribeds curren
capabilities. To meet the demand of the

incoming sensor data they had to acquire

a higher storage capacity server and tape libraries.
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