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5. Digital image analysis estimates of biomass, carbon, and nitrogen uptake of winter
cereal cover crops

SCHRYE: Computers and Electronics in Agriculture,2021-03-27

%35 . Over-wintering cereal cover crops contribute to greater cropping system sustainability
by reducing risk of erosion, adding carbon (C), and sequestering inorganic nitrogen (N)
between fall harvest and spring planting of annual crops. Carbon and N pools can be
measured by manual sampling and laboratory analysis of roots and shoots. However, this is
expensive and unscalable to field levels. This study aimed to (1) determine relationships
between shoot biomass and total biomass, C and N uptake of winter wheat (Triticum
aestivum L.), cereal rye (Secale cereale L.), and triticale (X Triticosecale Wittm.); and (2)
develop models to estimate shoot biomass using green cover (%) from digital images. Shoot
and root biomass, C, and N uptake of cover cropped fields were determined by destructive
sampling within rectangular quadrats (97.8 x 20.3 cm) in fall 2011 prior to snowfall (58 fields)
and spring 2012 prior to termination (30 fields). In addition, shoot biomass and digital
images (top view of crop canopy taken at shoulder height) were collected in fall 2013 and
spring 20122014 (266 quadrats) using four different cameras (Canon, Nikon, Apple iPhone,
Motorola Droid) for a total of 589 images. Four approaches were evaluated to estimate
green cover: (i) estimation from “Canopeo” software; (ii) RGB color space with a set cutoff;
(iii) the Lab color space with fixed adjustment of the “a” channel per camera; and (iv) the
Otsu thresholding method applied to the “a” channel of the Lab color space. Shoot biomass
ranged from 37 to 2657 kg DM ha-1 and was linearly correlated with total biomass (R? =
0.99), total C (R?=0.99), and total N (R? = 0.92), independent of species or season. The Otsu
method best estimated shoot biomass from green cover (R? = 0.66; green cover ranging
from 10 to 70%). This method also reduced differences among cameras and the influence of
lighting conditions on green cover estimations. Exponential models for shoot biomass

estimation from green cover (%) determined with the Otsu method had the highest R? for
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cereal rye (R? = 0.79), followed by triticale (R* = 0.54), and wheat (R? = 0.52). We conclude
these models, combined with linear equations to predict total biomass, C, and N uptake
from shoot biomass can be used to estimate the same from imagery. Additional research is
needed to validate models across more locations, different growth stages, and to expand
across a larger range of green coverage.
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7. Astudy on the use of UAV images to improve the separation accuracy of agricultural
land areas

SCHERJE: Computers and Electronics in Agriculture,2021-03-23

% # . Classifying satellite images with medium spatial resolution such as Landsat, it is
usually difficult to distinguish between plant species, and it is impossible to determine the

area covered with weeds. In this study, a Landsat 8 image along with UAV images utilized to
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separate pistachio cultivars and separate weed from trees. To use the high spatial resolution
of UAV images, image fusion was carried out through the high-pass filter, wavelet, principal
component transformation, BROVEY, IHS, and Gram Schmidt methods. ERGAS, RMSE, and
correlation criteria were applied to assess their accuracy. The results represented that the
wavelet method with R?, RMSE, and ERGAS 0.91, 12.22 c¢cm, and 2.05 respectively had the
highest accuracy in combining these images. Then, images obtained by this method were
chosen with a spatial resolution of 20 cm for classification. Different classification methods
including unsupervised method, maximum likelihood, minimum distance, fuzzy artmap,
perceptron, and tree methods were evaluated. Moreover, six soil classes, Ahmad Aghaei,
Akbari, Kalleh Ghoochi, Fandoghi, and a mixing class of Kalleh Ghoochi and Fandoghi were
applied, and also three classes of soil, pistachio tree and weeds were extracted from the
trees. The results demonstrated that the fuzzy artmap method had the highest accuracy in
separating weeds from trees, differentiating various pistachio cultivars with Landsat image
and also classification with combined image and had 0.87, 0.79, and 0.87 kappa coefficients
respectively. The comparison between pistachio cultivars through Landsat image and the
combined image showed that the validation accuracy obtained from harvest has raised by
17% because of the combination of images. The results of this study indicated that the
combination of UAV and Landsat 8 images affects well to separate pistachio cultivars and
determine the area covered with weeds.
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1. AgriSegNet: Deep Aerial Semantic Segmentation Framework for loT-assisted Precision
Agriculture
KA : IEEE
RATRE ] 2021-04-05
i #: Aerial inspection of agricultural regions can provide crucial information to safeguard
from numerous obstacles to efficient farming. Farmland anomalies such as standing water,
weed clusters, hamper the farming practices, which causes improper use of farm area and
disrupts agricultural planning. Monitoring of farmland and crops through Internet-of-Things
(loT)-enabled smart systems has potential to increase the efficiency of modern farming
techniques. Unmanned Aerial Vehicle (UAV)-based remote sensing is a powerful technique
to acquire farmland images on a large scale. Visual data analytics for automatic pattern
recognition from the collected data is useful for developing Artificial intelligence
(Al)-assisted farming models, which holds great promise in improving the farming outputs
by capturing the crop patterns, farmland anomalies and providing predictive solutions to
the inherent challenges faced by farmers. In this work, we propose a deep learning
framework AgriSegNet for automatic detection of farmland anomalies using multiscale
attention semantic segmentation of UAV acquired images. The proposed model is useful for
monitoring of farmland and crops to increase the efficiency of precision farming techniques.
B
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2. Unmanned Aerial Vehicles in Smart Agriculture: Applications, Requirements, and

Challenges
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RATHE ] 2021-01-06

5 %: In the next few years, smart farming will reach each and every nook of the world. The
prospects of using unmanned aerial vehicles (UAV) for smart farming are immense.
However, the cost and the ease in controlling UAVs for smart farming might play an
important role for motivating farmers to use UAVs in farming. Mostly, UAVs are controlled
by remote controllers using radio waves. There are several technologies such as Wi-Fi or
ZigBee that are also used for controlling UAVs. However, Smart Bluetooth (also referred to
as Bluetooth Low Energy) is a wireless technology used to transfer data over short distances.
Smart Bluetooth is cheaper than other technologies and has the advantage of being
available on every smart phone. Farmers can use any smart phone to operate their
respective UAVs along with Bluetooth Smart enabled agricultural sensors in the future.
However, certain requirements and challenges need to be addressed before UAVs can be
operated for smart agriculture-related applications. Hence, in this article, an attempt has
been made to explore the types of sensors suitable for smart farming, potential
requirements and challenges for operating UAVs in smart agriculture. We have also
identified the future applications of using UAVs in smart farming.
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3. 2021 2nd International Conference on Internet of Things, Artificial Intelligence and
Mechanical Automation

KAGYE: GSRA

KA ] 2021-04-01

% B . The previous First International Conference on Internet of Things, Artificial
Intelligence and Mechanical Automation (loTAIMA 2020) was successfully taken place on

July 10-12, 2020 in Hangzhou, China. All accepted papers has been published by Journal of
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Physics: Conference Series and has been indexed by EI Compendex and Scopus. It's our
great pleasure to invite you to join us for the 2021 2nd International Conference on Internet
of Things, Artificial Intelligence and Mechanical Automation (loTAIMA 2021), which will be
held on May 14-16, 2021 in Hangzhou, China. IoTAIMA 2021 will provide a forum within the
international academic and engineering community in the field of Internet of Things,
Artificial Intelligence and Mechanical Automation. The annually-held IoTAIMA conference
aims to gather professors, researchers, scholars and industrial pioneers all over the world.
IoTAIMA is the premier forum for the presentation and exchange of past experiences and
new advances and research results in the field of theoretical and industrial experience. The
conference welcomes contributions which promote the exchange of ideas and rational
discourse between educators and researchers all over the world. The organizing committee
of conference is pleased to invite prospective authors to submit their original manuscripts
to loTAIMA 2021.
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http://agri.ckcest.cn/filel/M00/02/AF/CsgkOWB9kFeAUI4gAANQ_WznRKg445.pdf

4. 2021 International Conference on Sensing Technology and Applications (ICSTA 2021)
RATIR: AEICHEARZZ I

RATETIA]: 2021-04-01

i #: The 2021 International Conference on Sensing Technology and Applications (ICSTA
2021) will be held on April 23 to 25, 2021 in Chengdu China. The meeting focused on the
research fields of "Sensing Technology" and "Sensing Applications". The aim is to provide a
common forum for researchers, scientists, engineers and practitioners throughout the
world to present their latest research findings, ideas, developments and applications in the
area of sensing technology, to explore the development path of ecological civilization
construction, and to cope with new opportunities and challenges.
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http://agri.ckcest.cn/file1/M00/02/AF/CsgkOWB9j16ANpPwWAA-IBiJNWLw185.pdf
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