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1 . Field Complete Coverage Path Planning Based on Improved Genetic

Algorithm for Transplanting Robot GE T BBt fE E LK BB Las A
28 &AL

%4: The Complete Coverage Path Planning (CCPP) is a key technology in the field of
agricultural robots, and has great significance for improving the efficiency and quality of
tillage, fertilization, harvesting, and other agricultural robot operations, as well as reducing
the operation energy consumption. The traditional boustrophedon- or
heuristic-search-algorithm-based CCPP methods, when coping with the field with irregular
boundaries, obstacles, and other complex environments, still face many problems and
challenges, such as large repeated work areas, multiple turns or U-turns, low operation
efficiency, and prone to local optimum. In order to solve the above problems, an
improved-genetic-algorithm-based CCPP method was proposed in this paper, the proposed
method innovatively extends the traditional genetic algorithm's chromosomes and
single-point mutation into chromosome pairs and multi-point mutation, and proposed a
multi-objective equilibrium fitness function. The simulation and experimental results on
simple regular fields showed that the proposed improved-genetic-algorithm-based CCPP
method achieved the comparable performance with the traditional boustrophedon-based
CCPP method. However, on the complex irregular fields, the proposed CCPP method
reduces 38.54% of repeated operation area and 35.00% of number of U-turns, and can save
7.82% of energy consumption on average. This proved that the proposed CCPP method has
a strong adaptive capacity to the environment, and has practical application value in
improving the efficiency and quality of agricultural machinery operations, and reducing the
energy consumption.
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2 . Modelling and Control Methods in Path Tracking Control for
Autonomous Agricultural Vehicles: A Review of State of the Art and
Challenges (5 3/)4% F %5 B A2 IR 45 | K RS S5 340 07 2 - TR 5 kR
LFR)

i f: This paper provides a review of path-tracking strategies used in autonomous
agricultural vehicles, mainly from two aspects: vehicle model construction and the
development and improvement of path-tracking algorithms. Vehicle models are grouped
into numerous types based on the structural characteristics and working conditions,
including wheeled tractors, tracked tractors, rice transplanters, high clearance sprays,
agricultural robots, agricultural tractortrailers, etc. The application and improvement of
path-tracking control methods are summarized based on the different working scenes and
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types of agricultural machinery. This study explores each of these methods in terms of
accuracy, stability, robustness, and disadvantages/advantages. The main challenges in the
field of agricultural vehicle path tracking control are defined, and future research directions
are offered based on critical reviews. This review aims to provide a reference for
determining which controllers to use in path-tracking control development for an
autonomous agricultural vehicle.
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3 . European stakeholders' perspectives on implementation potential
of precision weed control: the case of autonomous vehicles with laser

treatment (BRI F) 22AH 538 XI5 HE 2R B3 1) SE IR 1 B vE: DLBOE
LI B 3 BB ERH)

B Je AR — DA R ARO S B, 388 I B R AU PR AR SR S . T
ST PRI IR A T s, S R AR R AR B AR T R BEE BT EE AR K
&, — T E O IR E R St (ALWS) BLLE N AT RS2 1 % g i SR A 1 ] RE A A ok 7
o AR, BT BOEMIVEREIER 2 A, AT IR M R G R NG Tz b o AR
FIR A V0l T ALWSHIR I /1. B %6, WiE 17 RSMALWS K A FIASAS 2 R B IR 2R
XV RNEUE . 45 fh2r. HoR. 3. 3A85 (PESTLE) 407, 3FLAH &K S
RSk B AT . ik, TEVUANE SN BHS (n=55) MRS, 553,
MLz, B (SWOT) 23 BT VPl 1 — R FIRRINF 25 AH OG5 X ALWS ) » PESTLEFISWOT 73 #r
W E IR R B S 3 S 1, DRI ALWS SR S I A TR . N Tz, K %5 b BRI
PRI AT R A Y R ALWS B B B A A T A R I B AN S PR A o o T B 99
T ARBEALWS IR, B (1) R R RAEIS BARPE AR FIEF G R . (2)
PE AR RAGHELO HEIKE o (3) BL78 /0 R A R TR0 22 7 VA AL b 5 76 SR IR
TS« ASOE) Z1Pe T ARG 05 R B NFIHLES 122 AR B AR - ARk %
AR, DL 5K B ALWSAH 9% SR 213

SK¥E: PRECISION AGRICULTURE

KA H#A: 2023-06-12

Eo0'8: 3}

http://agri. ckcest. cn/filel/M00/10/2E/Csgk0GSwsvGAIBIBABepTt01cE0028. pdf

4 ., Autonomous Localization and Navigation for Agricultural Robots in

Greenhouse (R ZE R A B E 25 41

B4 : Agricultural robots are an effective way to solve the increasingly prominent shortage
of agricultural labor. To meet the needs of practical applications, agricultural robots must be
able to locate autonomously and move from one place to another automatically. A
map-based autonomous localization and navigation system for low-speed agricultural robot
in medium-sized greenhouse is developed in this paper. By the perception of on-board
sensors, the developed system can build and update environmental map timely, estimate
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robot's pose precisely, locate and navigate autonomously. To effectively solve the SLAM
problem, RBPF-based nonparametric solution is adopted, and its evolution is also described
systematically and concisely. Relevant tests were carried out in greenhouse and laboratory
corridor respectively to verify the feasibility of the developed system, and the results show
that the autonomous localization and navigation system can not only build consistent
environmental map, but also autonomously plan the moving paths to goal positions. By
taking calibrated landmarks as benchmarks, the performance of autonomous localization is
evaluated, and the corresponding evaluation tests show that the autonomous localization
precision in both environments can reach centimeter level. The centimeter level localization
precision of the developed system can fully meet the requirements of the operations in the
greenhouse. Furthermore, tests shows that the unfavorable environment, such as uneven,
unstructured and illumination uncertain, resulted in lower autonomous localization
precision in the greenhouse than in the laboratory corridor.
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1 . Convolutional Neural Network Model for the Detection of Diseases

and Pests in Coffee Crops (WIHE/EY B ke M KIS ER 19 2 P 28 LAY )

%4l The early detection of diseases and pests in coffee crops by means of artificial vision
and pattern recognition brings with it the ease of inspection and the reduction of crop
losses in coffee plantations. This work proposes a model based on neural networks that is
capable of detecting coffee leaves in an image and also classifies them into the most
common diseases in the Panamanian tropics. The coffee leaf disease classification model is
able to classify the following diseases: Cercospora leaf spot, leaf rust, leaf miner and phoma.
This model obtained an accuracy of 100% and a loss of 1.6 x 10(-5) during the training phase.
Subsequent to the training phase, a validation of the model was performed; during this
phase, an overall accuracy of 90% was obtained for each of the diseases and pests. In future
work, it is desired to implement this architecture in the vision system of the agricultural
robot. The vision system will allow farmers to effectively inspect and manage their crops.
SKYE: 2022 8TH INTERNATIONAL ENGINEERING, SCIENCES AND TECHNOLOGY CONFERENCE,
IESTEC;
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2 . Autonomous Fertilizer Spraying Mobile Robot ( H it JEFE ShH1 2%
A)

M4 The agricultural sector plays an important role in our modern society and demands
the involvement of technology to improve farming methods and crop yield. Farmers mostly
rely on manually operated equipment, and tasks such as spraying fertilizers are performed
by the laborers. It may be cost-effective but can cause serious health issues due to
prolonged exposure to such chemicals. This paper is a simulation-based approach to the
basic design and testing of a mobile robot that can autonomously navigate and spray
fertilizers in a controlled outdoor environment. These robots commonly use a LIDAR sensor,
and wheel encoders for mapping, localization, and navigation; with packages like
Simultaneous Localization and Mapping (SLAM), GMapping, and Adaptive Monte Carlo
Localization (AMCL). The simulation is done using Gazebo and RViz where the environment
consists of three distinct crop strips. The tests done were mainly regarding reliability of the
path planning process and dynamic obstacle detection.
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