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RESEARCH AT KANSAS STATE UNIVERSITY

Students and faculty at KSU enjoyed conducting researchsiit commonly
referred to as Unmanned Aircraft Vehicles (UAVS) or drones.
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Dr. Deon van der Merwe and Dr. Kevin Price
demonstrating autonomous flight to the news
media in July of 2013.




Azuan FLIGHT™




ECONOMIGMPACT OF UAS

A More $13.6 billion in the first three years

A $82.1 billion between 2015 and 2025 I ﬁ,'

A More than 34,000 manufacturing jobs

A More than 70,000 new jobs in the first three years

A An anticipated 103,776 new jobs by 2025

A Tax revenue to the states exceeding $482 million in the first 1
years following integration (2013025)

A Every year that integration is delayed, the United States loses
more than $10 billion or $27.6 million per day that UAS are nc

Integrated into the NAS
A The majority of UAS will be used in the agricultural industry

Statistics per Association of Unmanned Vehicle Systems International (AUVSI) 2013 Report



BASIC PRINCIPLES OF REMOTE SENSING
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Natural color image of soybean



BASIC PRINCIPLES OF REMOTE SENSING

Examples of blue, green, red and near infrared (NIR) wavelength
Images.

INFRARED

NIR cannot be seen with our eyes, but it can be detected
with sensors.



Creating a Normalized Difference Vegetation Index (ND\
Red
NIR Wave?ength
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ADVANTAGES OF AN AERIAL PERSPECTIVE

What a farmer, crofgcout or insurance What a farmer, crop scout, or insurance
adjuster see$rom outside the corn field. adjuster sees from within the corn field.

R

| Irrigated corn
near Garden
City, Kansas



GEORECTIFIED ORTHOMOSAIC
OF SURVEY ZONE

Map-quality image products that allow agronomists
and farmers to identify problem areas in their
fields, such as diseases, insect infestations, nutrient
deficiencies, and water stress. These images can
also be used to identify areas where replanting is
necessary early in the growing season.

GEORECTIFIED NDVI MAP
OF SURVEY ZONE

The Normalized Difference Vegetation Index

(NDVI) is useful for identifying problem areas

in fields, often with better contrast than a color

infrared image.

NDVI MANAGEMENT ZONES

NDVI is used to create management zones into
which different treatments will be applied. The
Shapefile Format is compatible with most farm

management software packages.

SPATIAL RESOLUTION (PIXEL SIZE):
10 inches

FILE FORMAT:
GeoJPEG/GeoTlFF

OUTPUT PRODUCTS:
Natural Color (Red, Green, Blue) or
Color Infrared (Near-Infrared, Green, Blue) Image

SPATIAL RESOLUTION (PIXEL SIZE):
10 inches

FILE FORMAT:
GeoJPEG/GeoTIFF

OUTPUT PRODUCTS:
NDVI Image (Single Band)

SPATIAL RESOLUTION (PIXEL SIZE):
10 inches

FILE FORMAT:
Shapefile

OUTPUT PRODUCTS:
NDVI Management Zones in Shapefile Format




UNMANNED AIRCRAFT SYSTEMS

A Aircraft (Fixed Wing and Multirotor)
A Cameras (Visible, NIR, Thermijltispectral, Hyperspectril
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OF AERIAL ROBOTI

| MUItirdtor

Fixed Wing

Multirotor systems are appropriate for small scale and research operations under 10 acres.



DJI S1000 with gimbal and camera

Dlsadvantage of

multirotors: you cannot _
cover Iarge areas (a fe Advantage ofmultirotors: you can have a

',acreg per f||ght) gimbal and can carry a heavier payload
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RoboFlightRF70: A True Aerial Mapping Systerr




MANNED AIRCRAFT

Our company is committed to collecting and
processing quality remotelgensed data, whether
it be from unmanned aircraft, manned aircraft, or
satellites

Cessna pod camera mount

Aerial imagery,
collection with a Cessn
aircraft



WHY BOTHER WITH DRONES WHEN WE HAVE SATELLIT

A Very high temporal resolution (repeat frequency) (vs. 16
days for Landsat 8 imagery)

A Can collect data more easily between cloudy periods

A Spatial resolution (pixel size) (30 meters for Landsat 8 vs.
down to 1 cm for UAS)

A Cost may be less ($640 for a scene ofrfidier RapidEye
iImagery vs® $2-4/acre for UAPH



Landsat 8 Imagery
StudyField in SW Colorado
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Color Infrared Image Comparisons (Landsat 8 vs. Cessna)

June 23, 2014 June 26, 2014

Cessna (10.0 inch pixel
(25 cm pixels)

Landsat 8 (9%oot pixel9
(30 m pixels)
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Subset area fodémonstration
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Subset area ommagery ofCenter Pivot
CIR NDVI

Landsat 8
Imagery
(30 m pixels)

Cessna
Imagery = =
(25 cm pixels) = -

) Farmers using precision agriculture
e B CRAVE this level of detalil. $AgPixel




Winter Wheat (UAS vs Cessna vs Satellite

5.0 m pixels

1.0 inch pixels

Low NDVI High NDVI

$AgPixel



Selected Applications of Aerial Imagery In
Agriculture and Natural Resources

$AgPixel
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TOMATO STAND COUNT IN
NORTHERN CALIFORNIA




Tomatoes
Crop Density Assessment

Within the accuracy assessment areas:
2,335 plants delineated
10.5%less than capacity
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Computer Enhanced Image

Healthier
Soybeans

Drought Stressed  Herbicide
Drift




