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[SCrRiE% ]
1. Throughput optimization in backscatter-assisted wireless-powered
underground sensor networks for smart agriculture
SCHRYE:  ScienceDirect,2022-11-12
i EL: Wireless underground sensor networks (WUSNS) using wirelessly-connected
buried sensors enable smart agriculture through real-time soil sensing, timely
decision-making, and precise remote operation. Energy harvesting technology is
adopted in WUSNSs, implying wireless-powered underground sensor networks
(WPUSNs), to prolong the network lifetime. In addition, the backscatter
communication (BSC) technology seems promising for improving the utilization of
resources and network throughput according to preliminary studies in terrestrial
wireless-powered communication networks. However, this technique has not yet been
investigated in WPUSNSs, where channel impairments are incredibly severe. In this
work, we aim to assess BSC’s performance in WPUSNs and evaluate its feasibility
for sustainable smart agriculture. For this, we first conceptualize a multi-user
backscatter-assisted WPUSN (BS-WPUSN), where a set of energy-constrained
underground sensors (USs) backscatter and/or harvest the radio frequency energy
emitted by an above-ground power source before the sensed data are transmitted to a
nearby above-ground access point. Then, we formulate the optimal time allocation to
maximize the network throughput while assuring real-world users’ quality of service
(QoS). Our analysis considers the non-linearities of practical energy harvesting
circuits and severe signal attenuation in underground channels. By simulating a
realistic farming scenario, we show that our proposed solution outperforms two
baseline schemes, i.e., underground harvest-then-transmit and underground BSC, by
an average of 12% and 358% increase in network throughput (when USs are buried at
0.35 m), respectively. Additionally, several trade-offs between the network
throughput, time allocation, network configurations, and underground parameters are
identified to facilitate the practical implementation of BS-WPUSNSs.
e
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3. Recent trends of smart agricultural systems based on Internet of Things
technology: A survey

CHRYE: ScienceDirect,2022-11-04

% Internet of Things (IoT) technology can be used to enhance traditional
approaches by combining advanced technologies with sophisticated methodologies
aiming to boost agricultural production quality and quantity. The global population is
rapidly growing, and the demand for food is rising accordingly. Thus, traditional
agriculture will be unable to fulfill the demands of the crops. This paper aims to
review the state-of-the-art contributions of smart 10T-based agriculture system design
including loT technology which presents the core framework of present and future
agricultural development. Also, the basic structure of the 10T agricultural system is
highlighted including the hardware and the software along with the data processing
components. The potential issues systems are also investigated. The results of
previous works show that the developed agricultural based-l1oT systems can provide
higher accuracy for making the best decision to structure a healthy farm environment.
Consequently, crop production can be increased many folds.
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6. A CNN-based image detector for plant leaf diseases classification

WHRE: ScienceDirect,2022-09-27

% Identifying diseases from images of plant leaves is one of the most important
research areas in precision agriculture. The aim of this paper is to propose an image
detector embedding a resource constrained convolutional neural network (CNN)
implemented in a low cost, low power platform, named OpenMV Cam H7 Plus, to
perform a real-time classification of plant disease. The CNN network so obtained has
been trained on two specific datasets for plant diseases detection, the ESCA-dataset
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and the PlantVillage-augmented dataset, and implemented in a low-power, low-cost
Python programmable machine vision camera for real-time image acquisition and
classification, equipped with a LCD display showing to the user the classification
response in real-time. Experimental results show that this CNN-based image detector
can be effectively implemented on the chosen constrained-resource system, achieving
an accuracy of about 98.10%/95.24% with a very low memory cost (718.961
KB/735.727 KB) and inference time (122.969 ms/125.630 ms) tested on board for the
ESCA and the PlantVillage-augmented datasets respectively, allowing the design of a
portable embedded system for plant leaf diseases classification.
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7. Comparative performance of four CNN-based deep learning variants in
detecting Hispa pest, two fungal diseases, and NPK deficiency symptoms of rice
(Oryza sativa)

SCHRYE:  ScienceDirect,2022-09-09

. Crop production can be significantly increased if stresses are detected at the
earliest possible time to facilitate the implementation of necessary mitigation
measures. This present study aims to evaluate the comparative performance of the
Convolutional Neural Network (CNN) and four pre-trained deep CNN models, for
automatic and rapid detections of Hispa, brown spot, leaf blast, and NPK deficiency
symptoms from public and real field images. Deep learning models were trained
using different public and field datasets combinations. Best accuracy was achieved
for mixed public and field datasets rather than solely field or solely public datasets,
with VGG19 models achieving 91.8% accuracy. Relatively simple structured CNN
was found to predict phosphate deficient leaves with better performance (96%
accuracy) than the other four advanced models, while VGG16 performed better for
leaf Dblast and N deficiency identification. Likewise, ResNet50 could be
recommended among the five models for the Potassium deficient leaf identification,
while for the Hispa pest, VGG19 outperforms the InceptionV3, ResNet50, and
VGG16 models, and was slightly better than the basic CNN. The implication of the
study is enormous considering practical application as it deals with the complex
dataset of pest, disease and nutrient deficiency. This non-invasive way of detecting
different stresses of rice could help farmers in practicing precision agriculture. The
findings from this study could be used to develop a user-friendly interface for the
rapid and inexpensive detection of diseases and nutrition status by farmers, in a
non-destructive way. Similar to rice, various biotic and abiotic stress symptoms in
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other economic crops could also be captured and identified by deep learning
algorithms.
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9. Enhancing classification capacity of CNN models with deep feature selection
and fusion: A case study on maize seed classification

CHRYE:  ScienceDirect,2022-08-20

fi£L: Developing computer-assisted agricultural analysis systems using machine
learning methods is a focused area in recent years. As in every field, it is aimed to
improve the production process and product quality in agricultural applications with
computer-assisted systems. The maize plant is a very important species in terms of
providing sufficient food to the world’s population. The separation process of the
haploid and diploid maize seeds is a critical issue in terms of maize breeding time and
production efficiency. In this study, a haploiddiploid maize seed classification
method is proposed using deep features obtained from convolutional neural networks
(CNN). In the first stage, deep features were obtained from fully connected layers of
different CNN models. Then, the best 100 features were selected by using the MRMR
(Max-Relevance and Min-Redundancy) feature selection method for 1000 features
obtained in each CNN model. These selected features have been fused according to
different combinations of the CNN models. These fused features have been used in
the training and testing stages of a conventional classifier method in the last stage.
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Eventually, according to the experimental results, it was determined that the general
accuracy performance has been around 96.74%. It has been observed that the
proposed approach exhibits high performance in the classification process of maize
seeds.
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10. Data quality assessment and analysis for pest identification in smart
agriculture

SCHRYE: ScienceDirect,2022-08-17

fii%: Deep learning has played a crucial role in the field of smart agriculture and
been widely used in various applications. However, the deep learning models are
constrained by data quality, which means poor data quality and unreliable data
annotation will seriously restrict the performance of smart applications. In this paper,
we proposed two methods to assess data quality, named Bound-DE and Multi-Branch.
In experiments, the IPO6 dataset and the ResNet-18 backbone network were adopted.
The results show that the redundancy of the used public dataset is so large that about
50% of the data can achieve the similar test accuracy. Furthermore, we also analyzed
the high contributive samples and summarized the rules of those selected informative
samples, which is significant for the design of high-efficiency datasets. In summary,
this study guides and promotes the following data-centric research in the field of
smart agriculture.
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11. Anomaly detection in smart agriculture systems

HRE: ScienceDirect,2022-08-05

i %L . This work proposes a new approach for Anomaly Detection in smart
agriculture systems. Through the use of multi-sensor systems and Decision Support
Systems, it is possible to collect, analyze, and process huge amounts of data on
agriculture. This supports the farmer in the decision-making process to optimize the
results in terms of quality and quantity, to avoid waste, and to maximize profits.
However, the use of 10T and intelligent communication technologies can introduce a
number of intentional and unintentional weaknesses and flaws in data and
information management. The research proposes an Anomaly Detection System (a
multi-layered architecture) to mitigate the infrastructure threats in a pro-active way in
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the Smart Agriculture domain. The design of the proposed architecture is based on a
machine-learning algorithmic approach by a multivariate linear regression (MLR)
and a long-term memory neural network algorithm (LSTM). The application of the
Anomaly Detection System was done on a real dataset coming from a smart
agriculture system located in the Apulia region (Italy).
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12. HOB-CNN: Hallucination of occluded branches with a convolutional neural
network for 2D fruit trees

SCHRYE:  ScienceDirect,2022-07-26

i #: Orchard automation has attracted the attention of researchers recently due to
the shortage of global labor force. To automate tasks in orchards such as pruning,
thinning, and harvesting, a detailed understanding of the tree structure is required.
However, occlusions from foliage and fruits can make it challenging to predict the
position of occluded trunks and branches. This work proposes a regression-based
deep learning model, Hallucination of Occluded Branch Convolutional Neural
Network (HOB-CNN), for tree branch position prediction in varying occluded
conditions. We formulate tree branch position prediction as a regression problem
towards the horizontal locations of the branch along the vertical direction or vice
versa. We present comparative experiments on Y-shaped trees with two
state-of-the-art baselines, representing common approaches to the problem.
Experiments show that HOB-CNN outperform the baselines at predicting branch
position and shows robustness against varying levels of occlusion. We further
validated HOB-CNN against two different types of 2D trees, and HOB-CNN shows
generalization across different trees and robustness under different occluded
conditions.
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15. Applying convolutional neural networks (CNN) for end-to-end soil analysis
based on laser-induced breakdown spectroscopy (LIBS) with less spectral
preprocessing

WHRE: ScienceDirect,2022-07-09

% : The high variation of raw laser-induced breakdown spectroscopy (LIBS)
caused by soil heterogeneity seriously reduces the accuracy and stability of the
spectral analysis. Therefore, the conventional chemometrics for spectral analysis
requires seeking an appropriate spectral preprocessing by a trial-and-error method
before modeling, which resulted in a mutable performance. To settle this problem, the
convolutional neural network (CNN), a type of deep learning approach with the
advantage of end-to-end, was applied to predict soil type and soil properties based on
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the non-preprocessed LIBS spectra. The results indicated, when compared to
conventional partial least squares (PLS), that the CNN models presented equal
classification accuracy but they decreased the root mean square error in the validation
set (RMSEV) by 1.48%, 4.97%, 9.56%, 10.05%, and 2.90% for pH, soil organic
matter (SOM), total nitrogen (TN), total phosphorus (TP), total potassium (TK),
respectively. In addition, the CNN models performed better in preventing overfitting
than the conventional PLS combined with various spectral preprocessing approaches.
The multi-task of CNN models also further improved the prediction of TN due to its
capacity to learn inherent structures from spectra. The sensitivity analysis of spectral
variables revealed that the CNN model with the Inception module discovered both the
local and high abstracted features compared with other CNN models. In conclusion,
the CNN architectures showed potential to end-to-end deal with raw soil LIBS
spectra.
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DX [P 1) 55106 78 o 21 240080/ 12.06%; AH [ AE AR 2 FE R HLAL AT HEI# E20.75 m/sAH
XF1.50 m/sfiF-34 55 i 7 o5 R P33 IN3.94% . 7R3 B B S AR AL, AT
FEANFRESE . ASFEREARE BN LI AR W 55 . Jya ik H p DX 800 A7 Bl s B0
G WAETRE, AT AL B SEINE R W AE H FR X 3802 555 SoAH o)A B 45
HIFFE A, RIS A R, FEAT B0 0,50 m/si R T B, X kil AT B
BiRZ-FIME N48.72 om; NIAEAT Bl 7 200 5 55 55 AR e AL L U RE e, A
FIAE=F 8 7 R GEAE H AR X 38030 AT e AT Bk U7 200 58 55 25 4 A2 i o Aff 2 1 S il ik
5, WIeai LN, BN B AR IR H &R 2 H41E 87.20 cm.
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18. Automatic scoring of postures in grouped pigs using depth image and
CNN-SVM

SCHRYE:  ScienceDirect,2022-02-13

$# % : Animal posture is a manifestation of animal behavior, and an animal’s behavior
provides information about their health, welfare, and living environment. In recent
years, machine vision and machine learning technologies have been widely used to
detect individual or group behavior of pigs. The purpose of this study is to use
machine vision and deep learning technologies to recognize and score multiple
postures (standing, sitting, sternal recumbency, ventral recumbency and lateral
recumbency) of pigs under commercial conditions based on depth images. In this
study, the Azure Kinect DK depth camera with a top view was used to obtain the
depth image of pigs, and the target pig image was obtained by GrabCut image
segmentation and watershed segmentation of target object calibration. Then, based on
the characteristics of the image, the convex hull, boundary, and the depth distance of
the shoulder and the hip were obtained. The ratio of the convex hull perimeter to the
boundary and the ratio of the convex hull area to the boundary, as well as the depth
distance of the shoulder and the hip, and the depth distance ratio of the shoulder to
the hip were obtained as the input of the Convolutional Neural Network-Support
Vector Machine (CNN-SVM) classification model, and the model was trained and
tested. In various classifier detection experiments, the performance of our pig posture
classifier for standing posture and lateral recumbency posture was better, with the
area under the receiver operating characteristic (AUC) values being 0.9969 and
0.9967, respectively. However, the performance of sitting posture, sternal
recumbency posture and ventral recumbency posture classifier was slightly worse but
still had good performance: AUC values were 0.9790, 0.9355 and 0.9795,
respectively. The model in this article was used to detect the average postures of pigs


http://agri.ckcest.cn/file1/M00/03/43/Csgk0YfKGI2AW9kgACL8WiiPE-M933.pdf
http://agri.ckcest.cn/file1/M00/03/43/Csgk0YfKGI2AW9kgACL8WiiPE-M933.pdf

in one day (taking the average for eight consecutive days), and it was found that the
proportion of lying postures was higher than other postures (lying postures were 72%,
standing postures were 20%, and sitting postures were 8%). The proportion of
standing postures in the daytime was higher than that in the evening, and lying
posture was the opposite. The proportion of the three lying postures also changes over
time. This study compared the difference of posture recognition accuracy between the
model in this paper (CNN-SVM), SVM and CNN; using the same training data and
experimental data, the accuracy of posture recognition of the three models was
94.6368%, 92.2175% and 90.5396%, respectively. Therefore, the recognition
accuracy of the model in this paper was improved greatly compared with CNN and
SVM.
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