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T FRAIHK
1 .Under-canopy dataset for advancing simultaneous localization and

mapping in agricultural robotics (FEBEA MLALAS A [F25 e r 5 i B

it T RS

AT [ A7 5 b P A4 2 (SLAM) S22l L4 SRt Fe A S R V1 22 8 SR R e ol 7 2
AT DAFE 25 PN R T 5 R 25 A (P IR B A s R e e - AT, AT CAESR B, XLk
A RGEERMN AT R T, Feal2EH A B KREEY: EK (Zea mays)
MK (Glycine max) Wi NI TR S6REAS (AN BE S5 10 e AR AUk 5 350
REMETRELIIAAE, XS IE 2 7 SLAMELYE TR ARG o N T AEIXPPIESS
PGB A IR A ESLAM, FRATTHR H T — DMERA A B . AT iR 0
FELAREE . IMUs. #e\gmbd s FIGPSTN B4, X Legidlik B B AL 88 AAE T KFR
G HAFEA KM B IESALRE . A, BATIENG T LR A5 B4R 15 14 BLAZ T AITSLAM
RGP AN S SR FRATTI BT AL v A s 2R B, SLAMAE AR MY A5k A 1R K it
FUHT 5% o S BIGEE A AEZFREL :https://github. com/ jrcuaranv/terrasentia—dataset.
Sk¥E: INTERNATIONAL JOURNAL OF ROBOTICS RESEARCH
RATH#:2023-11-10
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http://agri.nais. net. cn/filel/M00/03/63/Csgk0WW0bgqAXHquAB210mz706E470. pdf

2 . Optimized Offline-Coverage Path Planning Algorithm for

Multi-Robot for Weeding in Paddy Fields & EZ Y5 ABLE
BRI

f4>: The coverage path planning (CPP) algorithms play a key role in autonomous robot
applications, making area coverage operations efficient and cost-effective. The extension of
coverage path planning algorithms to multi-robot operation is still widely unveiled despite
the cyclical nature of agricultural operations, i.e., comprising repeated actions. The problem
of coverage path planning for multi-robot operations is addressed in this paper. The three
possible forms of multi-robot coverage algorithms evolved from the basic single-robot
coverage algorithm based on the elementary trapezoidal method or zig-zag movements.
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Furthermore, an optimized coverage path planning algorithm for multiple in-row robots
meant to control the weeding in an agricultural field is proposed. The parameters of the
agricultural field are supposed to be known upfront, opening the application of an offline
planning algorithm. The proposed algorithm stands tall in terms of distance covered with no
repeated coverage compared with other possible solutions, nearing the results of single robot
coverage (for which the planning is trivially simpler and there is no coverage repetition).
Online adjustments in the multi-robot area coverage are also considered, and the proposed
algorithm proves to be effective in simulation in this respect as well. The quantitative
evaluation proves that, in the proposed algorithm with a team size of 15( n=15), the average
distance consumed by each robot to cover the field taken for the study is only 65% of that of
the other two algorithms. Also shows increase in the team size (n) leads to a decrease in
consumption. This algorithm provides a solution for the autonomous operation of
multi-robots to cover the fields with static obstacles at a regular pattern which is a common
demand of many agricultural processes.

SkiE: IEEE ACCESS

RATH#:2023-10-05

EDE: 3 F

http://agri. nais. net. cn/filel/M00/03/63/CsgkOWW0b2mAeAyeABqF1-VC3dA166. pdf

3 . Neuromorphic sequence learning with an event camera on routes

through vegetation (£ 5F i B4 A B £ _b 08 F - AE LA T & T
BFFFIEX)

féj4r: For many robotics applications, it is desirable to have relatively low-power and
efficient onboard solutions. We took inspiration from insects, such as ants, that are capable of
learning and following routes in complex natural environments using relatively constrained
sensory and neural systems. Such capabilities are particularly relevant to applications such as
agricultural robotics, where visual navigation through dense vegetation remains a challenging
task. In this scenario, a route is likely to have high self-similarity and be subject to changing
lighting conditions and motion over uneven terrain, and the effects of wind on leaves increase
the variability of the input. We used a bioinspired event camera on a terrestrial robot to
collect visual sequences along routes in natural outdoor environments and applied a neural
algorithm for spatiotemporal memory that is closely based on a known neural circuit in the
insect brain. We show that this method is plausible to support route recognition for visual
navigation and more robust than SeqSLAM when evaluated on repeated runs on the same
route or routes with small lateral offsets. By encoding memory in a spiking neural network
running on a neuromorphic computer, our model can evaluate visual familiarity in real time
from event camera footage.

Sk¥E: SCIENCE ROBOTICS

RATH: 2023-09-27

EPE:E

http://agri.nais. net. cn/filel/M00/10/36/Csgk0GWOcI6AJ8YuACB8moCg77wl22. pdf
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4 . Fusing vegetation index and ridge segmentation for robust vision
based autonomous navigation of agricultural robots in vegetable

farms (- FHEAEEEMN S 2B KRS RN R AN BB 8
E5/0)

fij4: Vision based autonomous navigation is widely used for agricultural robots. However,
factors such as large area of weed, discontinuous crop rows, and differences in ambient
lighting condition during different plant growth stages have brought challenges to
autonomous robotic navigation in farms. This paper presents a vision based method of fusing
vegetation index and ridge segmentation for robust and precise extraction of navigation lines
in lettuce farms. Firstly, vegetation index from the captured image is computed, and farm
ridges are extracted using a semantic segmentation net. Then, vegetation index and ridge
segmentation result are fused to obtain plant segmentation result. Since the method only
needs to segment ridges, it does not need tedious manual labeling of vegetable plants in
pixels to train plant segmentation net, yet provides accurate and reliable plant segmentation.
Secondly, a modified Progressive Sample Consensus (PROSAC) algorithm and a distance
filtering are proposed to fit line using the center points of plants, which effectively eliminates
outliers and extract reliable and accurate center line of the current lane for autonomous
navigation. Comprehensive experiments are carried out to validate the effectiveness of the
method. The results show that the proposed method outperforms the conventional methods
based on only vegetation index or ridge segmentation, by effectively reducing the
interference caused by weeds, irregular branches and leaves, and missing rows. The proposed
method runs at 10 Frames Per Second (FPS), thus satisfies real-time navigation of robots.
Although the proposed method is only demonstrated in lettuce farms, it can be naturally
applied to other vegetable farms, e.g. broccoli and early stage sugar beet farms.

S8 : Computers and Electronics in Agriculture

RATH#:2023-09-25

E-0'8:: 3}

http://agri. nais. net. cn/filel/M00/03/63/CsgkOWWOb—WAB30SAG311ikdaQ2Y447. pdf

BN RERLEWAHRRS RS http: //agri. nais. net. cn/



http://agri.nais.net.cn/
http://agri.nais.net.cn/file1/M00/03/63/Csgk0WWOb-WAB3OSAG3likdaQ2Y447.pdf

