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Abstract

Accurate diagnosis of crop water shortage and scientific irrigation decisions are crucial. A new method of multi-spectral
imaging remote sensing image extraction of tea canopy temperature is proposed, and an automatic processing system of
remote sensing thermal imaging images is established. In this short communication, A UAV (Unmanned Aerial Vehicle) with
multi-spectral sensors used to capture the images. The research results show that the system can efficiently mosaic images
without image gap, and ensure that the soil background is wholly eliminated. This research gives us new methods to set an

intelligent method for precision agriculture, which greatly improves the level of agricultural intelligence.
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Introduction

As the world population increase, inevitably, the demand
for crop production will also increase shortly. Production of
the crop in coming years should be targeted to satisfy the
world population and grow more than 9.7 billion by 2050
[1]. Tea plants (Camellia Sinensis) are mainly grown in China
southwest region with warm, wet, and shaded growing
environments [2]. The UAV platform has the characteristics
of flexibility, vertical take-off. It can be equipped with
infrared thermal imaging sensors to take high-precision
infrared thermal imaging at low altitudes. Remote sensing
images can be used to obtain the canopy temperature to
get the water deficit status of farmland crops and formulate
corresponding irrigation strategies. Although intelligent
image processing methods have tended to be mature, it is
often relatively time-consuming, from image processing to
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temperature extraction. Currently, the research on image
processing mainly relies on applying remote sensing image
processing software such as PIX4D, ENVI, and ArcGIS.

Materials and Methods

This research was conducted in the 5-acre tea field
in cultivated land located at Danyang (32° 1'00"N, 119°4'
00"E) about 60km from Zhenjiang City, Jiangsu Province,
China Figure 1 [3]. It is located in the coastal urban belt and
belongs to the subtropical monsoon climate the tea cultivar
in the field is Mao green tea. The height of the tea tree canopy
is between 0.7m and 0.8m (preferably 0.75m), the soil in the
field is silty loam with a PH of about 5, and the field water
capacity is about 25%. The experimental site is shown in
Figure 1.
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Figure 1: Study map of the experimental sit.
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Intelligent System

Figure 2 shows the design framework of the system,
which deeply integrates the digital twin, the internet of things,
big data, wireless transmission technology, cloud computing,
and automatic control technology to build a physical layer,
a data acquisition layer, a twin model layer, a functional
layer, and an application layer. In addition, it is necessary
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to build the hardware perception and control system of
the digital twin irrigation system from the perspective of
the system level. With the help of various types of sensors
and electrical control methods, the interconnection and
intercommunication of various types of irrigation equipment
in farmland can be realized, so as to carry out unified
information operation, maintenance, and control (Figures
2A- 2Q).
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Figure 2A

Figure 2B

Figure 2: Intelligent system design and on-site field experiment.

Figure 2C

Results and Discussion

This paper randomly selects multiple farmland images
from the image database to verify the effectiveness and
correctness of the algorithm. It can be seen from the
splicing results that the images are stitched correctly, and
there is no gap between the images Figure 2C. The splicing
effect fully meets the practical application requirements
and dramatically improves the splicing efficiency complete
field automatic irrigation control system was built through
the whole system design and the selection of the system
hardware. The canopy temperature can be calculated from
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infrared thermal imaging. Further, establish and quantify
intelligent and efficient irrigation systems benefits and build
precise irrigation technology models and specifications. This
study results could serve as vital reference information for
establishing a workflow and achieved relatively ideal results
through the extensive application of UAV thermal infrared
technology in agricultural water deficit.
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