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Today’s farmers must grasp a wide range of topics
beyond just planting, including soil composition,
weed management, nutrient requirements, weather
patterns, pest control, disease prevention, equip-
ment use, and climate considerations. Precision ag-
riculture, a tool that allows for the visualization of
data in an agricultural view to help ranchers better
understand their land and how to best supply re-
sources to their land, can be a tool to increase eftfi-
ciency and production to the agricultural industry
as a whole. Precision agriculture can help farmers
“more precisely determine what iputs to put ex-
actly where and with what quantities” (GIS lounge
para. 3). In this proposal we plan to demonstrate
how precision agriculture with the use of Landsat
satellites analyzes the greenness of vegetation us-
ing indices like the Normalized Difference Vegeta-
tion Index (NDVI). Using these tools we can use
drones to collect plant height and plant count, bio-
mass estimates, the presence of diseases and
weeds, plant health and field nutrients, as well as
3D elevation and volumetric data.

BACKGROUND

Precision agriculture entails employing a farming
management approach that involves observing,
measuring, and reacting to temporal and spatial
fluctuations to enhance the sustainability of agri-
cultural production. This method 1s applicable 1n
both crop cultivation and livestock production. .It
provides improved analysis and the discovery
and control of both temporal and geographical
variations in crop production within a field. Pre-
cision agriculture also uses technologies such as
GPS or automation to make farms more efficient.
. Our data 1s gathered through the photogramme-
try software company Pi1x4D. Their analysis of a
crop field in Uceblens, Switzerland 1s the dataset
we used to analyze leveraging precision agricul-
ture for enhanced crop management and yield
optimization.

METHODOLOGY

OBJECTIVES

1.Provide data showing increased crop production due to the use of preci-

sion agriculture.
2. Measure how

production and improve field management
3. Show how yield optimization can be improve fertilization rates using

drone 1magery.

drone 1imagery and NDVI can be used to increase crop
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this dataset.

For this analysis the NDVI index was
sued to measure crop health across a
field. NDVI or the normalized differ-
ence vegetation 1ndex 1s used to quanti-
fy the health and density of vegetation
health and sustainability. NDVI data 1s
gathered using spectrometric data at

- R - ' two bands: red and near-infrared. In this
' . particular dataset the data was gathered

using remote sensors, specifically Se-
quoia a 4.0 1280x960 (Green), Se-

quoia 4.0 1280x960 (Red edge), Se-
quoia 4.0 1280x960 (NIR) camera.
The sequoia camera uses ground con-
trol points to take 1images to analyze us-
ing the NDVI index. The sequoia cam-
era used 716/724 images to calibrate

RESULTS

q > q
< - ~
@ = @

NDVI Index ©

A Wreckeﬁ“ﬂgﬁgﬁeﬁ? S
Chemin o [llo"Tifested Tree=) \ A | chemin 4AS BBint elevation =
ndvi / 455,79 - 532.21
-0.138
-0.137 - 0.332
0.333 - 0.606 |
"> I 0.607 - 0.816
* I 0.817 - 0.873

NDVI Index 3

_____________________________________

2> Plane

0.2 0.4 Miles

Project

llllll
LLUVICTIO VU,

nnnnnnnn

Bd Ecublens 20160803

Processed 4/3/2017 8:24
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Average Ground Sampli

ng Distance (GSD)  10.66 cm /4.19in

Area Covered

0.233 km® / 23.2964 ha / 0.09 sq. mi. / 57.5965 acres

Time for Initial Processi

ng (without report) 06m:58s

| DISCUSSION

The maps shown below (from left to
right) show the NDVI (green), elevation
(multicolor), and infrared of a field 1n
Ecublens, Switzerland. The black trian-
gle represents wrecked machinery on the
field, showing that there 1s a interference
for planting methods. The red square
represents infested trees on the field. The
use of the infested trees 1imagery demon-
strates where not to plant crops. The
NDVI index ranges on a scale from —1 to
1, where negative values represent poor
vegetation rates, where on the other
hand, positive values represent optimal
vegetation rates. Dark green NDVI val-
ues range from 0.817-0.873, with the
lighter greens being —0.128. The highest
elevation values (orange) range from
455.79-532.21 meters, and the lowest el-

evation values (dark blue) range from
-3792.24 to -3792.24 meters.

CONCLUSION

Through our analysis we were able to find data
relating to our discussion that the use of preci-
sion agriculture can be used to enhance both
crop management and yield optimization. The
NDVI index shows where plant health flourish-
€s, causing an increase 1n in crop production.
The biggest perk of optimizing precision agri-
culture through the use of drone 1imagery 1s the
time that 1s saved rather than doing 1t manually.
The time used for processing this data took a
total of 6m and 58s. The time difference for
analyzing data through remote sensing com-
pared to manual inputs 1s astronomical saving
hours 1f not days of labor 1n analyzing ones

property.




