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Abstract

Nowadays, the unmanned aerial vehicles (UAVs) are being developed for many
applications including agricultural monitoring. UAVs can equip with the various sensors and
cameras to monitor the health of plants in terms of water stress, weed densities, nutrient status
and plant diseases. Farmers can use such information to adjust the necessary parameters of their
agricultural processes as well as to address problems before they become more widespread.
This, in tum, results in higher crop yields by using the UAV technology. Maize is an important
agricultural product of Thalland. Maize production plays an important role in the food, feed and
seed industries. In the 2016-2017 crop year, the production of maize was 4.06 million tons from
the planted area of 1.04 million hectares. Conventional methods for monitoring maize health are
costly, labor-intensive, and time-consuming. In this work, we studied the usage of the UAV
technology to monitor the maize height and nitrogen status of maize leaf. Two experimental
studies were set on a maize plot. The first experiment was planted maize on a sloping area for
evatuation maize height. The other experiment was performed with four fertilizer rates ranging
from 0 to 50 kg N rai”’ for assessing nitrogen status of maize leaf. After that, set of photos was
taken by a normal camera and near infrared camera installed in a commercial UAV (Phantom Pro
4). Then, the obtained photos were processed by image registration and three-dimensional data
so-called digital surface model (DSM) was reconstructed. The maize heishts were extracted from
this DSM data and compared with the same data obtained by a conventional method. Results
from image analysis showed that it was a feasible alternative for achieving maize height
information. Moreover, at 55 day after sawing, the result of detected N rate differences in maize
teaf N-status showed that the normalized difference vegetation index (NDVI) had a range of 0.28-
0.35. A positive and linear relationship between SPAD values (hand-held chiorophyll meters) and
the NDVI with R” = 0.70-0.76 is revealed. The work shows the extended applicability of the UAV

technology in monitoring maize health.

Keywords: Maize, Unmanned Aerial Vehicle, Precision Agriculture
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TndiAsany NDVI Ims GNDVI 9gldiuusy Z1den Au wiesdunivan NIR tHaviaianandeiveaie
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o 1 é’ e P °l = £ v = = = ar
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JURBUNTANNT WebODM
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$ sudo apt-get update

nM33uldn sudo apt-get update
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$ sudo apt-get install \
apt-transport-https \
ca-certificates \
curl \
gnupg-agent \

software-properties-common

Han135ulan

$ curl -fs5L https://download.docker.com/linux/ubuntu/epe | sudo apt-key add -

ray et ey e

Cpid et vl g

89



nan135uldn curl -fsSL https://download.docker.com/inux/ubuntu/gpe | sudo apt-key add -

$ sudo apt-key fingerprint OEBFCD88
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wan155ulan sudo apt-key fingerprint OEBFCD88
$ sudo add-apt-repository \

“deb [arch=amdé4d] hitps://download.docker.com/linux/ubuntu \
Sllsb release -cs)\

stable”
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$ sudo apt-get update

e
fi et
:f,

[SIETIETINY (L

. uan1sTuldn sudo apt-get update

$ sudo apt-get install docker-ce docker-ce-cli containerd.io

uan1iiulta sudo apt-get install docker-ce docker-ce-cli containerd.io
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uan155ulan sudo apt-get install docker-ce docker-ce-cli containerd.io

$ sudo docker -v

[EEES LE
b

san155u1A0 sudo docker v
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S sudo docker run hello-world

IR TR
vt laTegt

Ban135ulAn sudo docker run hello-world

$ sudo docker ps -a
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3 ATLE (28000
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pan133ulda sudo docker ps -a
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S sudo apt-get install python-pip
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erdd e
el

IR TR

#an135ulAR sudo apt-get install python-pip
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S sudo apt-get update; sudo apt-get install git

nan133uldn sudo apt-get update; sudo apt-get install it

$ sudo pip install docker-compose
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uan133uldn sudo pip install docker-compose

95



pan153ulAn sudo pip install docker-compose

3 ¢it clone https://github.com/OpenDroneMap/WebODM --config core.autocrlf=input --

FACL-ZTEE 4.9 CFfL-3 228
AT42 30 R RS

Han135uldn git clone https:/github.com/OpenDroneMap/WebODM ~config core.autocr\f=input —
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$ sudo bash webodm.sh start

T teenat
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Han135ulan sudo bash webodm.sh start
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#an153ulén sudo bash webodm.sh start
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