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1 . Segmentation and tracking of vegetable plants by exploiting
vegetable shape feature for precision spray of agricultural robots (FI|

BRETRFHER SRIAEDI AT 735 SERER,  SEIURNAHL A8 A RS HESE
)

®i4: For robotic precision spray application in vegetable farms, simultaneous accurate
instance segmentation and robust tracking of plants are of great importance and a
prerequisite for the following spray action. With onboard cameras, agricultural robots can
apply Multiple Object Tracking and Segmentation (MOTS) methods, for instance,
segmentation and tracking of plants. By assigning a unique identification for each vegetable,
it ensures the robot to spray each vegetable exactly once, while traversing along the farm
rows. Conventional MOTS methods, which are mostly designed for tracking pedestrians or
vehicles, usually extract their color and texture features for associating different targets in
consecutive images. However, vegetable plants of the same species normally show similar
color and texture, which leads to degraded performance when conventional MOTS methods
are used. To solve the challenging problem of associating vegetables with similar color and
texture in consecutive images, in this paper, a novel MOTS method that exploits contour
and blob features is proposed, for instance, segmentation and tracking of multiple
vegetable plants. The method takes advantage of the fact that different plants normally
possess different shape contours and blob properties. With images captured on top of them,
these features of the same plant show little difference in consecutively captured images.
Comprehensive experiments including ablation studies are conducted, which prove its
superior performance over two state-of-the-artMOTS methods. Compared with the
conventional MOTS methods, the proposed method is able to re-identify objects which have
gone out of the camera field of view and re-appear again using the proposed data
association strategy, which is important to ensure each vegetable be sprayed only once
when the robot travels back and forth. Although the method is tested on lettuce farm, it can
be applied to other similar vegetables, such as broccoli and canola. Both the code and the
dataset of this paper are publicly released for the benefit of the community: .

SU%: JOURNAL OF FIELD ROBOTICS

RAGTH I : 2023-12-20

ED&:3 3

http://agri. nais. net. cn/filel/M00/03/64/CsgkOWWuSU2AWORdAChOoZKmhRA330. pdf

2 . The Application of Artificial Intelligence and Big Data in the Food

Industry (N T8 eI KE IR R f DI RINA)
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http://agri.nais. net. cn/filel/M00/10/36/CsgkOEFX1k—AYa6rAEgEsNUov1Q980. pdf

3 . Multi-Objective Multi-Picking-Robot Task Allocation: Mathematical
Model and Discrete Artificial Bee Colony Algorithm (5 H #r 2 K1
MMNMEF DI B R 5B HO TR E L)

fij41: With the advent of agriculture 4.0 era, the combination of agriculture and unmanned
technology has promoted the development of intelligent agriculture. However, there are
relatively few studies on the agricultural robot task allocation problem to optimize the cost
and efficiency of smart farms. To make up this deficiency, this paper addresses a
multi-picking-robot task allocation (MPRTA) problem with two objectives of minimizing the
maximum completion time and minimizing the total travel length of all robots. An effective
multi-objective discrete artificial bee colony (MODABC) algorithm is proposed to solve this
problem. At first, a heuristic allocation method based on robot load balancing is designed to
generate high-quality initial solutions. And then, a multi-objective self-adaptive strategy is
proposed to enhance the exploitation and exploration of the algorithm. In addition, a
multi-objective local search strategy for the non-dominated solutions is presented to help
the population find better solutions. At last, extensive experiments based on different task
sizes and robot scales of an intelligent orchard demonstrate the effectiveness and high
performance of the proposed algorithm for solving the MPRTA problem.

SKJ%: IEEE TRANSACTIONS ON INTELLIGENT TRANSPORTATION SYSTEMS
RATH#:2023-12-01

E-0'8:: 3}

http://agri.nais. net. cn/filel/M00/10/36/CsgkOEFX19SAZfGIAB1EdrpEpoQ858. pdf

4 . Crop Identification and Growth Stage Determination for
Autonomous Navigation of Agricultural Robots (MY HLEE N B =51
YEVIR A5 4K B 2 )

4 : This study introduces two methods for crop identification and growth stage
determination, focused primarily on enabling mobile robot navigation. These methods
include a two-phase approach involving separate models for crop and growth stage
identification and a one-phase method employing a single model capable of handling all
crops and growth stages. The methods were validated with maize and sugar beet field
images, demonstrating the effectiveness of both approaches. The one-phase approach
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proved to be advantageous for scenarios with a limited variety of crops, allowing, with a
single model, to recognize both the type and growth state of the crop and showed an
overall Mean Average Precision (mAP) of about 67.50%. Moreover, the two-phase method
recognized the crop type first, achieving an overall mAP of about 74.2%, with maize
detection performing exceptionally well at 77.6%. However, when it came to identifying the
specific maize growth state, the mAP was only able to reach 61.3% due to some difficulties
arising when accurately categorizing maize growth stages with six and eight leaves. On the
other hand, the two-phase approach has been proven to be more flexible and scalable,
making it a better choice for systems accommodating a wide range of crops.
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