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4. Dynamic obstacle detection based on panoramic vision in the moving state of
agricultural machineries

SCHRYE: Computers and Electronics in Agriculture,2021-04-01

% 2 . he manner in which the obstacles around the automatic navigation agricultural
machinery can be detected and identified is of great importance in improving the safety and

operation efficiency of agricultural machineries. This study was based on a panoramic
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camera to rapidly detect the dynamic obstacles around the moving agricultural machinery.
It used the LucasKanade optical flow algorithm to detect the moving obstacles in a
panoramic image. On the basis of the actual farmland operation, background optical flow
dynamic model was established to filter the background optical flow. The noise optical flow
was filtered by combining K-means clustering segmentation algorithm and the variances of
optical flow direction and of optical flow length within clusters. On the basis of the
segmentation clusters, we used an external rectangular box to select foreground moving
object. The principal optical flow direction in the segmentation clusters, and the distance
between clusters determined whether the same foreground moving object was selected.
Subsequently, we placed the corresponding combination processing into use, which can
make the box select the complete foreground motion target. By processing 100 frames of
the images, result showed that the average time consumption of the proposed method was
0.801 s. The accuracy rate of detecting dynamic agricultural machinery was 88.06%, the
accuracy rate of detecting pedestrians was 81.61%, and the overall accuracy rate was
82.93%. Thus, the proposed method could meet the requirements of actual farmland
operations and have a good instantaneity and detection results.
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6. DeepWay: A Deep Learning waypoint estimator for global path generation

RRJE: Computers and Electronics in Agriculture,2021-03-26
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%%, Agriculture 3.0 and 4.0 have gradually introduced service robotics and automation
into several agricultural processes, mostly improving crops quality and seasonal yield.
Row-based crops are the perfect settings to test and deploy smart machines capable of
monitoring and manage the harvest. In this context, global path generation is essential
either for ground or aerial vehicles, and it is the starting point for every type of mission plan.
Nevertheless, little attention has been currently given to this problem by the research
community and global path generation automation is still far to be solved. In order to
generate a viable path for an autonomous machine, the presented research proposes a
feature learning fully convolutional model capable of estimating waypoints given an
occupancy grid map. In particular, we apply the proposed data-driven methodology to the
specific case of row-based crops with the general objective to generate a global path able to
cover the extension of the crop completely. Extensive experimentation with a custom made
synthetic dataset and real satellite-derived images of different scenarios have proved the
effectiveness of our methodology and demonstrated the feasibility of an end-to-end and
completely autonomous global path planner.
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1. Automatic Blossom Detection in Apple Trees using Deep Learning
KRAGIR: IFAC-PapersOnLine
RATHE (] 2021-04-14
% 2. Overcropping in fruit trees results in decreased fruit size, poor fruit quality, biennial
bearing, and reduction in productive life of orchards. Although flowers and fruits are
removed/thinned naturally, they require additional thinning for commercial grade fruit
production. Integration of machine vision system in mechanical/chemical thinning facilitates
automated selective blossom thinning. The primary requirement for automating blossom
thinning is to estimate the blossom density in apple trees under varying background and
lighting conditions. In this work, we implement Mask-RCNN algorithm to perform instance
segmentation of apple blossoms. Different image augmentation techniques were
implemented and their impact on blossom detection were assessed. Experiments were
conducted to achieve optimal values of hyperparameters of the deep learning network
during the training. Implementation of image augmentation was crucial to reduce validation
loss and improve detection accuracy of segmentation algorithm. The proposed system
achieved average precision (AP) of 0.86 in detecting blossoms in test dataset previously
unseen by the network.
B
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2. Block chain Technology in Agriculture Product Supply Chain

RATVR: |EEE

RATHE ] 2021-04-12

i B . Globalized delivery of manufacturing and agricultural production offer renewed

attention to the health, efficiency, and validation of many vital criteria in the food and
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agricultural supply chain. That numbers of food safety and corruption hazards have
generated an enormous need of an efficient traceability solutions which acts as an essential
quality managements tools ensuring to enough product’s safety within the agriculture
supply chain. Block chain is the revolutionary technological method, which provides the
groundbreaking result for commodity traceableness in agriculture and in food supply chains.
Today’s agricultural supplying chains are complicated ecosystems mixing several
stakeholders making it difficult to validate several significant requirements mainly towards
nation of first origin, crop growth phases, quality standards compliance, and vyield
monitoring. This paper proposes a strategy that levitates the block chain and conducts
business operations effectively across the agricultural supply chain for tracking crop prices
and traceability. The proposed framework solution discards the need for trusted centralized
authority, intermediaries and offers records of the transactions, improving efficient science
and safety with high integrity and reliability. All transactions are registered and then stored
in block chain’s unchangeable ledger with linkages to a decentralized le network, thereby
ensuring vary high degree of traceability and transparency in the supply chain ecosystem in
a stable, reliable and in efficient manner.
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3. Large-term sensing system for agriculture utilizing UAV and wireless power transfer
RAGYR: 1EEE

KA ] 2021-02-02

% # . In recent years, in order to improve crop production and quality of agricultural
operations, an “agricultural remote monitoring system” have been attracting a lot of
attention. The existing studies have proposed an agricultural remote monitoring systems
using Wireless Sensor Network (WSN). In the existing system, the environmental
information is collected from a large number of sensor nodes installed in the farm using a
low-power wireless communications (e.g., ZigBee, LPWA). However, in these systems, even
when the low-power wireless technology is utilized, it is difficult to run permanently on
batteries because the battery capacity is not infinity. In addition, in the case of a large-scale
field, a large number of intermediate nodes should be installed in the field, hence the
installation and operation costs are high.On the other hand, a wireless power transfer

technology is evolving and equipment which is capable of supplying power to places dozens
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of centimeters away has been available. In addition, Unmanned Aerial Vehicles (UAV) that
can fly stably for a long time and has a large loading capacity has appeared.Therefore, in this
study, we propose and develop a wide-area sensing system for large-scale farms using a
UAV, a wireless power transfer technology, and an energy-saving short-range wireless
communication system (i.e., Bluetooth Low Energy (BLE)). The UAV flies autonomously to
the location of sensor nodes that are widely installed in the large farm for collecting the
sensor data. Here, the UAV is designed to supply the power to the sensor node to measure
and send the environmental information using the wireless power transfer technology. It
eliminates the need for periodic battery replacement of the sensor node, which reduces the
cost of operating the system.Through the experimental evaluation using the developed
system, it has been confirmed that the UAV can accurately be controlled by the proposed
feedback control to land near the sensor nodes, and that the sensor nodes can be operated
by the wireless power transfer from the embedded system of the UAV.
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3. 2021 2nd International Conference on Computer Vision, Image and Deep Learning
RATIR: AEICHEARZZ L L

RAGESIE]: 2021-04-01

% . 2021 2nd International Conference on Computer Vision, Image and Deep Learning
(CVIDL 2021) will be held on June 18-20, 2021 in Xining, China. CVIDL 2021 is to bring
together innovative academics and industrial experts in the field of computer vision, image
and deep learning to a common forum. The primary goal of the conference is to promote

research and developmental activities in computer vision, image and deep learning and


http://agri.ckcest.cn/file1/M00/02/AF/Csgk0WB9dfWAXocDAEMngpqVUc0174.pdf
http://agri.ckcest.cn/file1/M00/02/AF/Csgk0WB9ch-AF3OTAAS8oZePjlo088.pdf

another goal is to promote scientific information interchange between researchers,
developers, engineers, students, and practitioners working all around the world. The
conference will be held every year to make it an ideal platform for people to share views
and experiences in computer vision, image and deep learning and related areas.
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