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Design and implement of solar system based on wireless image sensor

FENG Jianzhao, XIAQ Deqgin, HU Yueming, XIAQ Kehui, YAQ Jintao
[Qllh'p' of Mathematies and Informatics, Smth China Agreulteral University , Guangehou F10642 , China)

Abstract: [ Objective JPower supply determines the Lifecyele of wireless sensor node. This study aims at
maximizing the life of the node thmough mtegrated software and hardware design. Method ] Based on in=
dependent research and development of wireless image sensor nodes, The total power consumption of the
node was estimated according to the formula, the capacity of lead-acid battery was calculated. The solar
panels were designed according to the battery capacity and the intelligent solar charge controller was
designed scconling to solar panel and battery parameters. [Result IThe valve controlled and sealed high—
energy lead-acid battery with 100 Ah capacity and 12 V mted voltage, and monocrystalline silicon solar
panels with 10 W power, 17 ¥V output voltage, 0.5 A output current and 540 mm x 350 mm size for the
nedes were chose to achieve the solar power supply system. [Conclusion]The solar power supply system

can perform long<term, stable and reliable work in the wireless image sensor nodes.
Kev words dwireless image sensor: node ;solar power supply system: solar panel design
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Design and Implementation of Soil Moisture Sensor Network Node
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*(Key Laboratory of Key Technology on Agricultural Machine and Equipment (South China Agricultural University)

Ministry of Education, Guangzhou 510642)

Abstract A remote operating and controlling, low-cost wireless frequency moisture sensor (WFMS)

is designed in accordance with frequency domain measurement principle proposed by Hilhorst,
integration of soil moisture and water depth measuring function. It can conduct wireless computing
and transportation, especially for accurate monitoring and management of water in the rice fields. The
sensor includes four parts: sensor acquisition module, processor module, communication module and
power supply module. Sensor calibration experiments indicate that this sensor used in the paddy soil
moisture over 30% to 8cm of water depth is within the measurement error of no more than 5% for soil
moisture, and for the 1—8 cm of water depth measurement error is less than 0. 5cm. Sensor cost is

less than the similar products about 20% in our country.

Key words wireless sensor networks; moisture sensor; software and hardware design; sensor node
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3.1. Remote sensing detection algorithm for apple fire blight
based on UAV multispectral image
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Remote sensing detection algorithm for apple fire blight based on UAV
multispectral image

Deqin Xiao™®, Yonggi Pan™", Jianzhao Feng %",
N
‘Lol].cgc of Matfwmatics and Informanics, Sourh Chine Agriculnmral University, China
Kq’!nbommrywbnm.ﬂ.ylﬂl.hn’nl Techmology in Tropical Soury Ching Ministry of Agricudsre and Bural Affaies, Ching
Deparmene of Agriodnral md Blolomcal Pennsyhvamia Seate Unfeersity, Unteersicg Fark, FA T6802, US54
4mmsmmumew:hmd:—mmn¢m|’mr—n Bigleraille, PA 17307, UEA

Jianjun Yin *®, Youfu Liu™", Long He "

ARTICLEINFO ABSTRACT

Keyworids:

Apple Fire Blight

Unmasned aerial weticle (UAV)
Multispectral image

Remote sensing

Apple fire blight iz 2 commen dizeace that serioudly damages the growth of apple trees. [t iz wrgent to detect the
severity difference and spatial distribution of its infection in time and scourately. I this study, we used the DJI
Marrice 200 mult-rotor UAV equipped with the MicaSense RedBdge M multizpectral camera to obmin the
mdtizpectral images of appls tres canopies. Then, based on the Mind Redundancy Maxd Relevance
(mBRMR) algorithm, we selects] the Ratio Vegetation Index (BVT), Anthocyanin Reflectance Index (ARI) and
Triangalar Vegetation Index (TVI) from 20 candidate vegetation indices as the optimal frasure combinationa.
And then we use the isolation forest (iPorest) alporithm to detact the abnormal values, The samples with the
abnormal values removed were uzed az input to construct apple fire blight detection models uzing decizion treea,
Random Forest (RF) and Support Vector Machine (SWM) classification algorithms, respectively. The resules dhow
that the overall accuracy of the BF model reaches 94.0%4, which iz 6.0% and 10.0% higher than the SVM model
andl the decizion tree model, respectively. The Kappa cosfficient of the BF model iz 0904, which iz the highest
among all models, and the omisgion error and commission error are ako the omalles: For healthy samplea,
dlightly infected samplas and serioualy infected samples, the cmission arror and commiztion smor were 0, 7,699,
13.34%, 7.14% and 90996, 0, recpectively. The research results prove the feasibility of UAV mult-zpectral
remote senzsing images to detect apple fire blighe

1. Inooductdon

Fire blight iz caused by Erwinia amylovora (Ea), which iz considered
a quarantine organism and has been placed on the A2 EPPO quarantine
lizt (Radunovie et al., 2015). In addidon, fre blight is one of the most
devastating bacterial diseases of apples, pears, papayas and other
Fosaceae especially in the first 10 years after orchard es@blishment
(Johnzon et al, 2016). The pathogen enters the plant through namral
openings such as nectariez or via wound locadons on succulent aerial
components of the plant. Once inside the host plane, the bacteria wsually
‘multiply in the apoplast of parenchyma cells and z=ttle in active growth
buds, which subzequentdy induces the ive necrosis of the
infected plant tssue (Gaucher et al., 2013). Fire blight iz difficult to
control az the pathogen can infect all host tssues at different dmes
during the season (Santander and Bicsca, 2017). Ooze dropleis con-
raining a mixture of bacterial cells and exopolyzaccharides can emerge

from infected tizsues and can spread the dizease between plants (Slack
et al, 2017). Rain, wind, insects, birds, and orchard workers are
impaortant vectors in spreading the fre blight diseaze within and be-
tween orchards and their surroundings (Zhao et al, 2019 Infected
flowers and leaves wilt rapidly and then tum brown. In most cazes, the
wilted flowers and leawve: remain attached to the tree, giving the
impression of burning. Therefore, the name of the diseaze is derived

Apple iz one of the most widely planted fruit trees in temperate re-
gions. It has a sweet and crizp tasee, juicy flezh and strong volatile aroma
components (Flee et al, 2019). However, apple tree dizeazes cause 50%
to 60% of vield loss every year, and fire blight is one of the most commeon
dizeasez of apple trees, causing significant loss of it producton by
infecting the fruit aml rootstocks of the mee(Jarolmasjed et al., 2019).
The regular vizual inspection of the orchard by inspectors has long been
an important part of the fre blight conmol smategy. If the inspector

* Corresponding author at College of Mathematics and Informatics, South China Agricultural University, China.

B-mail addresses: deginwi@

httpe: /doiorg/10.1016/j.compag 3022 107137

oran edu o (D. Xiao), kingchivifocan sdu.om (J. Pengl.

Received 30 December 2021; Received in revized form 29 Apeil 2022 Accepted 10 Juns 2022

Availabls opline 23 fune 2022
0163-1659,C) 2022 Elsevier B.V. All rights resarved,
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