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Purdue University Cooperative Extension SernigaV Initiative

1 The Purdue Universitgooperative Extension Service UAV Initiative started if7 20th
Specialists conducting fieldvel research and expanded in 204Bh funding support from Dr.
Jason Henderson tacquireUAVs for Educators across the state. The initial group was
comprisedof 17 Educators and has since grown to over twenty Educators and several
Specialists.

9 This report covertJAV related work conducted throughout the state of Indiavach of our
early work was related directly to corn and soybean production, with morentestrides into
public safety, animal agriculture, natural resowsceonservation, and new UAV technology
application and evaluation.

9 DisclaimerAll material presented is for educational purposes only. Reference to commercial
products or trade names imade with the understanding that no discrimination is intended and
no endorsement is implied. Use of commercial and/or trade names does not imply approval or
constitute endorsement, nor does it imply discrimination against other similar products. No
respansibility for any actions undertaken as a result of this document is assumed.

9 Itis the policy of the Purdue University Cooperative Extension Service that all persons have
equal opportunity and access to its educational programs, services, activitielalittes
without regard to race, religion, color, sex, age, national origin or ancestry, marital status,
parental status, sexual orientation, disability, or status as a veteran. Purdue University is an
Affirmative Action institution. This material mag lavailable in alternative formats.

Purdue University Extension Unmanned Aerial Vehicles Website:

https://extension.purdue.edu/uav/

1 A website dedicated to practical uses of UAVs (drones) focusing on IA&kgmeulture, Row
Crops, Diversified Crops;field Conservation, Marketing, Natural Resources, Public Safety,
Structural, and Turf.

Thank you to all Extension stakeholders who participated in these projects throughout Indiana by
allowing us to engge with them and their businesses and communities to gather this information to
share with others.
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UAV Initiative
Community Activities

Building stronger communities by leveragidgV
technology in innovative ways.

7 7 PURDUE  cunin

UNIVERSITY



CourthouseWindow Inspectionusing a Thermal Camera
Mark Carte - Agriculture and Natural Resourcdsducator BlackfordCounty¢ Precision Agriculture
Coordinator

Objective:

The custodian for the Blackford County Courthouse recently contacted me to discuss doing an
inspection on the courthouse with a dronetold her that would be no trouble as she wanted to see if
there was hail damage on the roof and any other issues. | scheduled the flight for a day late in August
2021 with assistance from Austin Pearson, ANR Tipton County and Grace Marshall, ANRatkfnd B
County. The flight took about 1.5 hours using RGB atiteliial cameras

Observations:

The images showed many places on the roof that had significant hail damage, chimneys that did not
have wire mesh over them to keep birds out, and a ¥@wdows that have lost seal (middle window in
the left arch pictured).

Why is this important?

The county is currently in negotiations with their insurance company to get the roof replaced. They are
planning on getting wire meshstalled on the chimneys. Further inspection of the windows from the
inside revealed that all the windows found were installed improperly several years before being held in
by one screw each. The windows are scheduled to be replaced and sealed properly.
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Leaking Window Investigation at the Courthouse
Bryan Overstreet, Agriculture & Natural Resources Educator, Purdue Extendasper County

Objective:
The local commissioners asked for a flight to be conducted at the local courthouse to tigtanchine
the cause of a leaky window into an office when it rained.

Observations:

We were able to locate leaky windows on the sec@iodr of this courthouse using a UAV. We found

that a clogged gutter was the culprit.is possible to see the issue letzoomed in image. In this

instance it is a digital zoom (as opposed to an optical zoom) of the larger image. One positive of the
stock drones is their cameras are high enough resolution that digital zooms can still be very useful for
identifying issuesrad they are not as pixelated as inferior cameras while still being reasonably
inexpensive (especially when considering costs of this resolution even a few years ago).

The digital zoom showing the
plugged downspout and leaking
gutter (the smoking an).

Why is this important?

A UAV was a faster, safer, and more ezféctive alternative to human climbing in identifying this
problem.This was completed by using the standard drone right out of the box. It required no additional
software or hardware, meaning no additional cost to the original drone cost except time.

Extension
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Solar Farm Installatiorr Old Fence Removal
Adam Shanks Agriculture and Natural Resources Educator, Clinounty

Objective:

The Clinton County Area Plan Commission reached out needing some tetpdimgon a 1700 acre

solar farm proposed in Clinton County. The application for permits noted the remios@veral fence

rows within the project area to streamline installation and maintenance. The APC was concerned about
just allowing these fence lines to be removed in case they influenced wildlife traffic patterns or opened
up areas for surface water tmove where it had not previously. | utilized the drone to quickly look at
aerial views of the fence lines, and provided those to the APC.

Observations:

Upon review of the images, we were able to look extensively at each fence row proposed for removal

2SS gSNB f221Ay3 F2N gAfREAFS KI oA GNP £G NiINBSTSAO |
native species that could be detrimental to remove. There was also a potential to change surface water
movement in areas where fence rows are reradv

Why is this important?
In summary, the review showed no reg
detriment to wildlife or plant species if the
fence rows are removed. Most wer
Of  aaAFASR a aaONX
feel will enhance the value of the farm bf
having them removed. After review, it waj
agreedby APC to allow the fence rows to bf
removed during construction of the sol
farm.

Extension
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Henry County Expo Center
Justin Cumy - Agricultureand Natural Resources Educatdiay County

Objective:

The Henry County Commissioners and Council made an d@otiation of 1 million dollars toward the
construction of a new County Fairgrounds. This was the birth of the Henry County Expo Center. | was
approached by members of the Henry County Expo Board and a representative of the County
Commissioners about utiing the UAV for recording footage of the Expo project so as to help showcase
it to the community.

Observations:

| recorded videos angictures ofthe Henry County Expo Center posted them to their social media
pages.

A still portion of a video shaturing the initial construction of the Expo Center.

Why is this important?
These aerial videos helped to breathe life into the project and spur fundraising efforts toward the
construction of the Henry County Expo Center.
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Henry County Stella€Communities Grant application
Justin Cumy - Agriculture and Natural Resources Educator, Jay County

Objective:

In 2019 the Henry County Council and Commissioners approached me about using a UAV to record
images of county that they could use in theiel&r Communities grant application video. The Stellar
Communities Grant was a joint effort between the City of New Castle and Henry County.

Observations:

Mark Carter of Delaware County and | recorded a series of videos highlighting the treaddess\of

County, such as Westwood Park, Broad Street, Memorial Park, and the Indiana Basketball Hall of Fame.
UAV technology enabled us to show a perspective that would have been otherwise unattainable. With
the grant application being submitted in video foout recorded videos served as an excellent

backdrop to the story being told by community stakeholders. This served as an excellent opportunity for
Purdue Extension to showcase our capabilities within the community as well as it being an excellent
networking opportunity.

Bl S

The Indiana Basketball Hall of Fame. A Henry County treasure.

Why is this important?

The county government expressed their deep gratitude at our involvement and it led to building
stronger relationships with officials thaenefitted the whole of Purdue Extension Henry County. Henry
County did not win the top prize grant we were pursuing but finishéd@ of all applicants. The

process while not ultimately successful helped the county to shape a vision and a path fomézon
development that has benefitted the community greatly since.

11
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Lais McCartney Agriculture and Natural Resources Educator, Hancock County

Objective:
A series of flights have been used by the Hancock @dvdaster Gardener Association to map various
areas of their demonstration gardens at the Extension office at 802 Apple St. Greenfield, IN 46140.

Observations:

The image shows an overhead view of a garden. This is just one example of the eight gardeassthat
imaged. It is possible to see different plants in the garden and even becomes simpler to identify weedy
areas that may require attention. When the flowers are in bloom it is very aesthetically pleasing to see
all the colors from the air.

Why is this important?

This helped the Master Gardeners to publicize their plants for their annual plant sale used to raise funds
for college scholarships amgt excited about their nine different gardemsichserve as an outreach

for the local communityThey were also able to utilize a stitched overview mapped to place into their

new educational kiosk for people who come to the gardens to learn more about the plants in the
gardens.

12
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UAYV Initiative
Conservation Activities

Protecting our environmentsing UAVsas a
management tool in @onservation minded industry

13
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Allen County River Survey Documentation
Bill Horan- Agricultureand Natural Resources Educator, Wells County

Objective:

The Allen County Soil and Water Conservation Se{8MéCD) received a grant to survey several streams
to monitor water quality. As a part of this grant, they were asked to provide aerial photos of the streams
being sampled as a part of the sampling documentation. As the nearest Purdue Quad Squad member, |
was asked to assist with this project.

Observations:

I met with the SWCD staff and we visited 5 streams where sampling was being performed, and used our
UAV to get photos of the sampling site and 500 feet ofdineam in each direction from the bridge /

site.

Allen County SWCD river sampling.

Allen County river, being sampled as
part of water quality grant.

Allen County stream and field, which were
part of photo documentation for grant.

Why is this important?

This assistance to our fellow agriculture agency helped them to meet the requirements of their stream
sampling grant, and saved them from the need to hire a professional photographer to accomplish this
task.

o ey
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Lais McCartney Agriculture and Natural Resources Educator, Hancock County

Objective:

A flight to demonstrate the placement of the raingarden that was created during a rainsdeairday
workshop was useful to share with local commissioners to get permission to work on the county
property. This flight also showed the low spots and justified the placement of the raingarden to
participants of the class.

Observations:

This flight also showkthe low spots and justified the placement of the raingarden to participants of the
class. The image below was used to determine the raingarden placement by observing drainage patterns
and also get a rough estimate of the area to use when ordering métexal plants.

Why is this important?
The raingarden class was a success, and the runoff has been slowed with native plants being useful to
the local insect and pollinator population.

15
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Jon Charlesworth Agriculture and Natural Resources EducatBenton/Warren Counies

Objective:

Monitoring grassed waterwayis currently conducted by physically walking (or in some instances

driving) along the waterway to look it over. Professionals are looking to see if the wattllcaysthe
agreement regulations, such as not being used to raise a crop and is in goodgaanden. This task can

take several hours and if several waterways need inspected several days to weeks. This work was
conducted to test how well a UAV could perform some inspection tasks and if it would be more efficient.

Observations:

A square section dhe field was flown that collected images of the entire waterway and a map was
created in DroneDeploy. This was then analyzed using tools in the software to measure the distance
from edge to edge of the waterway resulting in the width. An unexpectedtresd the appearance of

the elevation profile and surface length measurement. The elevation profile showed how the surface of
the ground changed across the width of the waterway. The surface length showed the width relative to
the change in the surface fite. Using thesdools, we coulddetermine the situation on the ground.

In the original flight there was a hump in the wo“mmj:mm:} «
elevation profile that turned out to be a patch of - oo
giant ragweed. oo

[ ]

In a later image of a different waterway that had
been mowed it is possible to see how the actual
waterway is shaped.

Why is this important?

This test showed that the UAV could be used to
map a waterway and using some basic analysis tools determingetbidn of the waterway to check if it
was compliant. The biggest limitation to this currently is that the software creates a digital surface
model (DSM) so any vegetation will appear as a rise. Since this work was conducted the software
technology has impneed to allow spline flights, meaning that a programmed flight can be created to
only fly the waterway and will follow the waterway movements. This has even greater potential for this
technology to be used in assessing this conservation structure.

16
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John Scott, Purdue Extensioigital Agriculture Coordinator

Objective:

In collaboration with the Natural Resource Conservation Service (NRCS) Tippecanoe office, we flew
several sites to examine conservation structures, erosion, and weed pressure in wetlands. This flight was
overa newly installed grassed waterway to examihe tvaterway and see what a manual flight could
achieve.

Observations:
Water standing in this newly installed grassed waterway (below) indicates a problem. While several
issues could be at fault, an exact determination requires someone to closely exdmaitie.tHowever,

the UAV is a good tool to offer a snapshot of performance to conservatiohfgtswaterway was not
mapped like the earlier waterway since the purpose of the flight was to manually observe it only for the
conservationists to look at thguality of the installation.

ST

Surface water was present on both the
lower and upper sections of the
waterway. Since this was a new
installation and only minimal rain had
fallen the conservationist was concernec

Why is this important?

Using this imagery, the conservationistsamined the subsurface drainage tile more closely after
harvest and determined that it was efirade and in the incorrect location to properly drain. They
contacted the installer and had the work redone at the ppfocation and gradso the waterway could
function properly for the producer.

17

E PURDUE  cccrsn

UNIVERSITY.



al LIAY3I bSgfte /2yvaAiNHZOGISR 2FiSNI YR {SR

John Scott, PurdueExtensiorDigital Agriculture Coordinator

Objective:

In collaboration with theNatural Resource Conservation Service (NRCS) Tippecanoe office, we flew
several sites to examine conservation structures, erosion, and weed pressure in wetlands. This flight was
over a newly installed WASCOB system conducted while the cash crop wa$eldtfmaking the

WASCOB difficult to reach on the ground). Our purpose was to look for any issues with the system,
check on the planted vegetation, and examine the berms built to create the basins and split up the

slope.

Observations:

Here are views ahree water and sediment control basin (WASCOB) structures, each containing two to
three basins. A WASCOB is designed to control water runoff after a rain. Each structure has a subsurface
drainage system at the lowest point of the basin where the watedgdonce the water reaches the top

of the drainage system, it is discharged through the main tile system. Any sediment in the water settles

to the bottom of the basin, which prevents permanent erosion and reduces pollution in other water
bodies.

Annot & Measurement ‘
) ) O N < &
The elevabn profile onthe | =, =T =
left of the image above A
makes it possible to see e R
overall hillslope as well as | wosww 2o
each individual berm. ievninPronie
i: ’ /\_/\'_/V
Have a conversation about this
annot:::nmv;:tn DéLoneDeploy usersyou
Add a comment a

Visual confirmation of a riser that became
unattached to the subsurface drain below.

Why is this important?

It was revealedo the conservationists that the WASCOB was functioning properly. The berms were in
place and at a proper height. It was noted that several risers installed at the bottom of timeHzek

fallen over and needed repaired. This informatled to the conserationists planning to return and
maintain the structure after the cash crop was harvested.
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John Scott, Purdue Extensioigital Agriculture Coordinator

Objective:

In collaboration with the Natural Resource Conservasenvice (NRCS) Tippecanoe office, we flew

several sites to examine conservation structures, erosion, and weed pressure in wetlands. This flight was
over fields with erosion concerns by the conservationists. Our purpose was to look for any erosion and
attempt to gauge its severity across the landscape.

Observations:

This flight was conducted over a series of about four or five fields to manually look for signs of sall
erosion by waterDue to the nature of the flight the fields were not mapped, the conséowigts
wanted to follow the erosion paths from the areas first noted to their sources. Most of these flights
were video recorded so they could be replayed later.

Why is this important?

Using this imagery, the conservationists ltasversations with the landowners and/or producers to
consider erosion mitigation practices. As a direct result of this work some of the fields had grassed
waterways installear different tillage practices were implementéd reduce the erosion
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Jarred Brooke; Purdue Extension Wildlife Specialist
John Scott, Purdue Extensioigital Agriculture Coordinator

Objective:

In collaboration withvy Tech Lafayettéhe Natural Resource Conservation Service (NRigf@canoe
office, Tippecanoe SWCD, Wabash River Enhancement Corporation (WREC), and Purdue University
ExtensiorWildlife Specialist, Jarred Brooke; we flew a DJI AgradRI frost seed a native mix of
grasses and forbes to a feacre mound at the Ivifech Farm PloTThe mound was made using soil from
digging a nearby retention pond and until this application had been left alone. The purpose of this
activity is to create a native plant wildlife habitat.

Observations:

This flight was conducteid late &Anuaryduring a snow squall but the UAV handled the elements well

and the fresh snowfall allowed us to monitor the spread pattern on the ground. Due to UAV

malfunctions and the seed quality issues, spreathegfour acres took about seven hours. Regarding

GKS YIfFdzyOlAazya Iy StSOGNRBYAO LINI FlLAEtSR GKIG y
overrode the error and were able to conduct the flight. This only worked since we had a static hopper

gate opening. If we would have needed to adjust ttopper gate opening we would have had to wait

F2NJ GKS LI NIGaAdP wSIFNRAYyI GKS aSSR ljdzr t AGex RdzS G2
flow well through the hopper (even with a 4:1 mixture of pelletized lime as a carrier). This caused errors
where the UAV sensors showed it as empty wiileas still half full or bettefbridging was the issue

here as the sensor is toward the bottom of the hopper and the seed remained at the top).

Visual confirmation of the spread pattern.
Even with someomplications the spreading
was a succes®hoto credit: Jarred Brooke

The drone in action spreading seed on the
hillside of the mound.

Why is this important?

The application had some complications but was ultimately a success. This was thstémtadd will

be followed up over the next few growing seasons to monitor plant performance as the habitat grows
and takes hold. Our work does show that drones can be used to apply native plant seeds to small areas
under less than ideal conditions succedigf This work also allows seeding over areas that a traditional
ground rig might not reach safely as the terrain is no longer a constraint.

20
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Mark Carter- ANREducator, Blackford CountyPrecision Agriculture Coordinator
Jeff Byer ¢ Superintendent, Davis Purdue Agriculture Center
John Scott, Purdue Extensioigital Agriculture Coordinator

Objective:

Aerial application of cover crops is a practical method to apply cover crops in their seeding window
(early fall) whereggroundbased equipment might not be viabl€his results in cover crops often being

flown on by airplanes but they still have limitations especially along end rows, tree lines, and waterways.
We engaged in several demonstrations to test if a UAV couldvimbéeoption for applying cover crops,
including several sidby-side comparisons.

1 Project 1:Purdue Extension Blackford County and Davis Purdue Ag Center teamed up to try
applications of cereal rye following corn and an oats/radish following soybeans

1 Project 2: Purdue Extension and Boone County SWCD collaborated using several different mixes
comparing drilled (posharvest) and aerial (prbarvest).

1 Project 3:Purdue Extension WHIN and Ivy Tech Lafayette collaborated using cereal rye and hairy
vetch folowing corn and soybeans.

Observations:

1 Project 1:.The DJI AgradG-1Pspreader drone applied S@s/acre of cereal rye and oats/radish
G2 020K O2YY2RAG& ONRLAO® ¢ KS IldNgpparOdpacity2 ya ¢ SN
which would spread a , = z
little less than half an
acre per flight. Five
acres of each crop was |
flown on over several
flights. Cover crop
establishment was
successful by visual
observation of growing
vegetation after crop
harvest occurred. &l
biomass samples were
collected. More field
research is being
developed beginning 2022.

1 Project 2: This demonstration plot isl8-acrelongterm noill, cover crop plot located at the
Boone County, IN Fairgrounds. In August 2021 the UAV was used to seed four seed mixtures
determined by the Soil and Water Conservation District partners into standing soybeans. These
mixtures were oats/rap/hairy vetch, annual ryegrass/crimson clover, oats/oilseed radish, and

21
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cereal rye. Rates used were the same thate
later used for drilling (so a little low for aerial
application) due to seed constraints. The UAV
applied each mix in a strip flying davand back.
After harvest the strips adjacent to the UAV
applied cover crop were drilled with the same [
cover crops at the same rate. The center of theff &
field was left without any cover crop to serve ag
a control area. Prérost observations showed
the drilled cover coming along well, while the
aerial applied cover was struggling to ron
existent.

Project 3:Collaborating with Ivy Tech as part of the Wabash Heartland Innovation Network
(WHIN), Purdue Extension has participated in an NRCS funded projenglabkiterseeding
cover crops, aerial cover crop
application with a drone, and w5
postharvest drilling cover crops. |
Cover crops used were a cereal
rye/hairy vetch and cereal
rye/crimson clover mix applied
at 70Ibs. product/acre aerially.
The rates were uglly 4050
pounds/acre for the interseeding
and drilling. A section was left |
that had no cover crops planted |
as well to monitor any
difference. The entirdield is
longterm notill.

This was followed through the next spring (sp 2021) where the aeridieapgver crop
performed better than the posharvest drilled, but never caught up to the interseeded cover
crop. Due to the success of the seeding it was repeated in fall 2021 and expanded from 4 acres
to 8 acres.

Why is this important?

It is possible tause a UAV to seed cover crops but not likely practical yet, especially for larger acreages.
Most of our demonstrations are conducted on a smaller scale (4, 8, or 10 acres) and it takes a day or
more (810 hours) to complete. This may be an option for demareas that get flooded to prevent

weed pressure however. We also have used a lot of cereal rye which has a high application rate. Using
more legumes with a lower application rate would greatly increase our efficiency. Moisture also appears
to be criti@al for the success or failure of aerial application when comparing to drilled. When
broadcasting the seed is on the soil surface and exposed, without moisture the viability seems to
degrade quickly.

E) PURDUE
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UAYV Initiative
CroppingSystems

UAVs for Scouting, Mapping, Spraying, and Improving
Safe and Efficient Management on the Farm

23
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New Field Evaluation
Ashley Adairg Purdue Extension Organic Agriculture Specialist (Fordgriculture and Natural
Resourceg&ducator, Montgomery County)

Objective:

These flights were intended to assist in helping the farmer crop scout two newly rented fields. These
fields are countyowned land, within the city limits of Crawfordsville, IN, and the county commissioners
had alscexpressed interest in better understanding the challenges that faced the property. Flights were
conducted very 21 weeks depending on weather conditions and need.

Observations:

hyS FTAStIR 06a6Sai FAStREOD o6l a AVKSAFSRI RREKLEREdzYR
Creek and a forest strip between the field and the creek. Damage to soybeans was more prevalent early

Ay GKS aSlhazyeo ¢KS 2G0KSNJ FAStER 6aa2dziK FASERELD g

management (or lack therdpas an alfalfa hay field.

%%

Figure 1. West field showing groundhog burrows
marked with blue dots,-64-19. Eleven burrows are
marked and were grounttuthed once during the
season.

Figure 2: South field showing Candbistle
infestation areas, @.4-19. Image shows roughly
circular growth habit of each individual Canada this
colony. Thistle patches overlap the south strip of theg
field, which was still managed for alfalfa hay in 201
Alfalfa hay area is harboring apulation which is
propagating itself by seed into other areas.

Why is this important?

Conditions in the fields identified through UAV scouting informed management decisions for future
years in these fields. While groundhog control could not be implgetktin the west field due to its
location within city limits (no firearms can be used for control based on city ordinance), yield reduction
and input choices/rates were adjusted to reflect an economic optimum in the field. Canada thistle
control was prioitized for as early in the season as possible in the south field, with an understanding
that the level of infestation will require a patient mujtear mitigation effort.
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Southern Indiana Winddamage in Corn
Hans SchmitzAgriculture and Natural Resources EducatBigseyCounty

Objective:

| was contacted by a farmer to fly a field with suspected wind damage and lodging in corn just prior to
tasseling. A recent storm event had affected a known area of the field, but the extent of local damage
remained unknown.

Observations:

| was abldo fly approximately 200 acres, observing that minor, recoverable wind damage existed in

small areas of most fields, but one particular hybrid was nearly completely lodged, with greensnap just

above the ear leaf node. Crop insurance was then contactdd fNS f A ST ® 2 A0K GKS T N
we flew the field two additional times during the growing season, with one flight being observed by the
f20Ff O22LSNIGAGSQa AYyGSNya a | LINI 2F GKSANI 4N

—=

Why is this important?

As aresult of these flights, a farmer was
able to recuperate some income through
crop insurance, training was conducted off
local cooperative interns, and
identification of one local variety as
particularly susceptible to lodging was
completed.

25

Extension

Lt



Northern IndianaWind Damage in Corn
Andrew Westfall- Agricultureand Natural Resources Educator, White County

Objective:

On July 1%, 2020 a severe storm passed through White County, Indiana causing widespread damage,
including crop damage attributed to wind and h&hortly after a farmer contacted me about

conducting some UAV flights over a field that was severely damaged. He was interested in seeing what
the field looked like from the air, and to compare images collected to what the crop insurance adjuster
determined about crop loss.

Observations:

Still and stitched imagery of the field were collected on 7/28, 8/13 and 9/8. Mote the picture below
that the farmer switched varieties approximately half way through the field. The variety more
susceptible to windlamage was also used for the border rows throughout the figlslo note the

portion of the field that was protected by a windbreak of trees and buildings in the northern panhandle
part of the field.

Field from the Southwest, 7/28/2020

In theforeground it is possible to see
the damaged corn. In the backgroun:
to the right it is possible to see
standing corn. These are two
separate hybrids.

This orthomosaic map was created k
flying the field withan autonomous
flight program. The images were
taken and stitched together to show
the complete status of the field. The
lighter brownish areas within the fielc
boundary are the areas were wind
impacted the crop.
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Plant health stitchednagery
from 8/13/2020

Plant Health >

10.1 acres 55.3 acres

PaAy3a GKS atflyd 1SFEGKE YL FSFEGdzZNBE 2y 5N
acres (+ 2 acres) was severely damaged by wind.

The plant health feature uses an index called Vightfeospherically Resistant Index (VARI) to app
a color palate to the map. In this case the red areas are the damaged areas and the green/yellc
areas are healthy.

Why is this important?

Accurate crop damage assessments can be determined with aAmang the 3 flights, midugust
aSSYSR (2 0S GKS aa¢gSSiG aLrRraé F2NIFy | OOdzNI GS |
images were thrown off by the crop canopy still closing and leaves beginning to drop naturally,
respectively. It shouldlso be noted that hybrid selection played a huge role in withstanding high winds.
[Fadgfer GKAAa OlFasS KAIKEAIKGA | O2ydAydzZSR RSYI YR
farmer noted that the insurance adjuster determined crop loss by ghjlgiwalking the field.
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Acreage Determination for Planter Skips
Austin Pearson Agriculture and Natural Resources Educator, Tipton County

Objective

The Purdue Extensiehipton County Office was contacted by a row crop producer inquiring about
unmanred aerial vehicle flights for their corn fields as they had widespread spring 2021 planter issues.
Purdue Extensioifipton County flew 431 acres (17 total fields) using DroneDeploy to map fields post
harvest to estimate acreage impacted by the equipmentfaraction so that the producer could

approach the equipment dealer about potential compensation.

Observations

After an initial test flight, it was determined that aerial imagery and gwstessing with DroneDeploy
could detect the planter skips as wedl astimate the total acreage impacted by planter skips. Planter
skips were easily identifiable as bare soil could be observed due to the lack of corn residue. A flight
report for all 17 fields was generated with orthomosaic imagery from the flightgi{el), annotated
imagery with polygonsHigure 2, and Microsoft Excel was utilized to calculate total acreage impacted
within the fields.

Figure 1: Orthomosaic Imagery Figure 2: Orthomosaic Imagery with Polygons

Each polygon was assigned a numerical vatigute 3 and was

used to document the area within Microsoft Excel. Total acreage
was then calculated accounting for each polygon. In this example,
there were a total of 37 planter skips withthis 38acre field, most
occurring near the end rows. It was determined that this field had a
total of 2.03 acres of planter skips, which impacted 5.34% of the
field. Assuming normal yields of 200 bushels per acre and a corn
market price of $6.00 per busl, that would equate to a potential
yield loss of $2,436 from this field alone.

Figure 3:Numbered Polygons
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When observing another field, it was noticed that the skipping issue was
not subject to the end of the field. In this field, a planter skip nearly
encompassed the entiregth of the field Figure 4. This particular skip
accounted for 0.6 acres in the Hgre field. Similar features were seen in
10 of the 17 fields.

All of the fields had skips near the end rows, which would suggest a
planterstop/start issue. The producer noted that at times the planter
monitor would indicate that the planter was planting backwards.
Technicians visited the farm to attempt to work out the bugs, but could
not fix the issue onsite. The producer had no choicetbwontinue
planting the remainder of their corn crop.

Figure 4: Long Planter Skip
All data from each of the fields are

reported inFigure 5 Five of the _ Planter Skip % of field
. . . Field Total Acres (Acres) impacted
fields had planter skips in excess of
. 1 10 0.44 4.40
one acre. Planter skips ranged from
0.01-2.58 acres. Planter skips were . - 0.7 s
i : P 3 11 0.85 7.73
estimated to be14.§ ac.res outoof 2 0 001 0.05
431 total a(_:res, which is 3.43% of c 60 141 535
total acres intended to be planted. e 1 0.75 6.82
This is may seem insignificant, but / 16 0.61 3.81
this directly impacts the producer 8 ’/ 0.11 1.57
economically. Similar to the previous ° >0 201 4.02
example, assuming yields of 200 10 25 0.12 0.48
. 11 41 1.11 2.71
bushels per acre and a gmaprice of 5 " 028 Tce
$6.00 per bushel the potential yield : :
. . 13 11 0.61 5.55
loss for all 17 fields was estimated tc
e 14 24 0.98 4.08
be $17,760. It is important to note
hat this estimate was not shared o o7 258 5
t _ 16 6 0.14 2.33
with th.e producgr, b.ut used for e 33 503 c 32
potential Extension impact. e e - -
Average/field | 25.35294118 |  0.870588235 3.611601676

Figure 5: Planter Skip Results

Why is this important?

In summary, the use of unmanned aerial vehicles to quickly determine acreage impacted by planter

skips was successful. Not only did it save time from manually measuring all skips, but it also helped guide
the producer to estimate potential economic losgesm the issue. Our internal estimates of economic

loss of $17,760 using assumptions of 200 bushel per acre yield and $6.00 grain price. The producer was
ANF GSFdzf FT2NI OEGSyarzyQa STFF2NI 2y (GKA& LINR2SO0
potentially resolving the issue.
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Cornfield streaks
Mark Carte - Agriculture and Natural Resources Educator, Blackf@alnty¢ Precision Agriculture
Coordinator

Objective

This cornfield was flown in summer of 2018 as part of the Infield Advantage program. The grower
signed up a 3@cre field which was continuous to another 400 acres of corn. The corn was 9 feet tall
and tasseled.

Observations

After showing the produgr the flight, we noticed that there were horizontal lines equal distant apart.

We deduced that the lines were a plugged knife on his 28% applicator. All 400 acres were the same as
the outside round on one side was lacking nitrogen due to that plugg#el. kn

Why is this important?
There was nothing that could be done to fix the situation in that growing season, but the producer
learned that he needed to clear all the lines on the 28% applicator in between fields.
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Lais McCarney - Agriculture and Natural Resources Educator, Hancoourity

Objective:
A flight to demonstrate the drone to a local farmer to learn the capabilities and mapping aspects
included in the software.

Observations:

Three maps were generatedn RGBOrthomosaig¢ a plant health (VARI), and an elevation map. It is
possible to see that in the lower areas (blue in the bottom map) the crop stand or canopy was weak
(brown in the RGB or red in the plant health).

Elevation

Why is this important?
The producer was able to cfinm a weed issue in some lelying areas and also liked seeing the
elevations. He may be interested in a UAV class in the future.

Lt
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INField Advantage flight Greene Co
Bob Bruner Agriculture and Natural Resources Educator, Clay/Owen Counties

Objective:

The purpose of this flight was to assist the farmer in determine the quality of his developing crop in a
problem field (Fig. 1). Several flights were performed between June and July of that year, with the most
obvious issues visible in midily. As thémages demonstrates, a clear pattern of differing plant health
correlated closely with different topographical features (Fig. 2) in the landscape.

Observations:

As the landscape elevation lowers on a neitksouth trajectory, ridges become more promirien

features as the land shifts towards a nearby body of water. The plant health analysis (Fig. 3) shows that,
as the topography varied along those ridges, crop development experienced a significant impact. This
means that growers can use information gatbe through UAV technology to plan for problems in field
guality more efficiently.

Figure3. Plant health
corn field. analysis of field.

Figurel. Orthomosaic image ¢ Figure2. Topographic map ¢
corn field in Greene County.

Why is this important?

By examining details such as elevation shifts and changes in the land structure, both natural and man
made, drones can serve a purpose in planning not only during the growing season, but also before
planting by looking at the interéion of water movement, land structure, and crop development.
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Corn Flame Weeding on Organic Grain Farm
Ashley Adairg Purdue Extension Organic Agriculture Specialist (Fordgriculture and Natural
Resources Educator, Montgomery County)

Objective:

Purpose of flightsOne 15acre portion of an organic corn field was flown for a grower who acquired a
new 16row flame weeder. The goal of the flights was to show corn stress response, based on leaf color
change, before and after the passage of the flame=der. Flame weeders are fueled by propane and
produce anywhere from 500,000 to 1 million BTUs for a very short period of time to weeds as the
equipment travels through the field at3 mph.

Observations:

Flights were conducted during a time periode&dirning for the farmer involved, so strips of the field

were flamed over the course of a few days during the flights and at different thermal output. Corn was
approximately V6 at this time. A Double 4K sensor was used to generate plant stress datheublby/t
algorithm. Because of the piecemeal nature of flaming the field, some strips of corn in the field show

RFEYIF3S FNRY GKS FtlYS 6SSRSNIgKAES 20KSNER R2y Qi o

drone flights to show the recovery of corn ptarover time.

An image of the flame weeder. It uses &
500 gal propane tank to fuel the flame ¢
a modified toolbar. Temperatures are in
the thousands (F) and icing of the fitting
can be problematic on humid days.

Corn plantshowing damage o
lower leaves from one pass of
flame weeder.
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