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Abstract
Supervoxels serve as a more natural and compact representation of 3D point clouds,

allowing segmentation operations to be performed on regions rather than scattered

points. Most current supervoxel segmentation methods rely on random sampling of

representative seed points to generate supervoxels with fixed resolution. However,

when seed points fall on the object boundary, erroneous growth of supervoxels may

occur, leading to over-segmentation or under-segmentation issues. Additionally, the

fixed resolution cannot adapt to different scenes. To address the issues in the

concave-convex segmentation algorithm for supervoxels, this paper proposes a

multi-feature fusion segmentation method based on an energy function. First, ideal

seed points are selected based on the mean curvature of the local neighborhood.

Then, an energy function incorporating normal and color information is employed

to generate supervoxels and exchange boundary points. Finally, an entropy function

based on the dimensional feature information of the local neighborhood is con-

structed to assist in computing the normal vectors of the supervoxels. The experi-

mental results show that the generated supervoxels align more closely with object

boundaries and exhibit high robustness across different scenes. Among the three test

datasets, the segmentation method proposed in this paper outperforms other region-

growing methods in terms of precision, recall, and mean intersection over union.
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Review article

Research and modelling of fiber
deformation mechanism of 3D
four-direction preform under
compression loading

Baolong Mei , Jiuzhi Dong, Hongqing Ren, Jian Geng and
Xiuming Jiang

Abstract

In order to investigate further the compaction characteristics of the three-dimensional four-direction preform of

carbon/carbon composite, a model of three-dimensional four-direction numerical preform at the micro-scale was

established using the programming language in Python based on the ABAQUS simulation platform more realistically

to reflect the micro-structure of the preform. A model of three-dimensional fiber numerical growth was built to

describe the changes of fiber bundle cross-section under compressive load considering the random distribution, deflec-

tion, bending and the physical characteristics of fibers not penetrating each other in three-dimensional space. In addition

to exploring the characteristics of the fiber bundle compaction process in the inter-laminar dimension, the interaction

between laminated fibers of the preform was analyzed; the method of finite element was employed to construct a

compaction model of the three-dimensional four-direction preform; the deformation of inter-laminar fibers under

compressive load was studied by the numerical simulation method; the nonlinear mapping relationship between com-

pressive load and compaction height consistent with the preform compaction experiment was obtained. The results

demonstrated that the deflection coefficient of the numerical model was 0.32, which was most consistent with the actual

result.

Keywords

Three-dimensional four-direction preform, compaction characteristics, micro-scale, finite element, numerical

simulations

The three-dimensional (3D) four-direction preform
adopts the moulding method of soft-hard mixing of
carbon fiber and carbon fiber rigid rod (hereinafter
referred to as carbon rod). The carbon rods are
arranged in a regular triangular equidistant arrange-
ment perpendicular to the horizontal plane. The
carbon fibers are stacked in layers in three directions
of 0�, 120�, and 240�, which are laid horizontally
between vertical carbon rods and preformed by a pres-
surized and dense process. Compression, as a crucial
process in the moulding process of the preform, directly
determines the moulding density of the preform and
affects its moulding quality. It can also establish a
micro-structure model that truly reflects the compac-
tion morphology of fibers of the preform while being of
great significance to the follow-up process design,
matrix penetration, and mechanical performance calcu-
lation and prediction.

As the fiber bundle is composed of multiple fibers,
the morphological change in each fiber leads to the
various forms of the fiber bundle, and the internal mes-
ostructure must be different in different states. At pre-
sent, the research on the microscopic structure model
of fiber assembly is mainly divided into a computer
simulation and numerical simulation methods. For
example, Wang and colleagues1,2 first proposed the ‘dig-
ital unit chain’ method, which was utilized to discretize
the yarn into digital node elements with a certain
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Abstract
Adeep reinforcementQ learning algorithm (DRQN) based on radial neural network is proposed to
achieve path planning and obstacle avoidance formobile robots in complex ground environments
with different types of obstacles, including static and dynamic obstacles. Firstly, the path planning
problem is represented as a partially-observedMarkov decision process. Steering angle, running
characteristics, and other elements are introduced into the state-action decision space and the greedy
factor is dynamically adjusted using a simulated annealing algorithm,which improves themobile
robot’s environment exploration and action selection accuracy. Secondly, theQ-learning algorithm is
improved by replacing theQ-table structure with anRBFneural network to enhance the
approximation ability of the algorithm’s function values, and the parameters of the implicit layer and
theweights between the implicit and the output layer are trained using the dynamic clustering and
least-meanmethods respectively, which improves the convergence speed and enhances the ability of
mobile robots to handle large-scale computation. Lastly, the double rewardmechanism is set up to
prevent themobile robot fromblind searching in unknown environments, which enhances the
learning ability and improves path planning safety andflexibility at the same time.Different types of
scenarios are set up for simulation experiments, and the results verified the superiority of theDQRN
algorithm. Taking the 30 * 30 complex scene as an example, using theDQRNalgorithm for path
planning reduces the values of distance, turning angle, and planning time by 27.04%, 7.76%, and
28.05%, respectively, compared to the average values ofQ-learning, optimizedQ-learning, deep
Q-learning, andDDPGalgorithms, which can effectively improve the path planning efficiency for
mobile robots in complex environments.

1. Introduction

With the rapid development of artificial intelligence technology, the environment-sensing ability and the degree
of unmanned autonomous control ofmobile robots are constantly being improved [1]. Technological research
in unmanned aerial vehicles (UAV) and unmanned surface vehicles (USV) aremoremature [2], and have been
widely used in terrain reconnaissance [3] and underwater exploration [4]missions in different environments.
Groundmobile robots aremostly used in indoor environments, such as logistics andwarehousing [5], and
industrial production [6] environments, and partially applied to autonomous driving in outdoor structured
roads [7]. The research on groundmobile robot technology in complex environments needs to be improved.
Path planning is theway to complete tasks in complex environments formobile robots, and it is necessary to
achieve an optimal collision-free path from the initial position point to the target position point based on
evaluation criteria such as traveling distance, number of turns, and planning time in obstacle environments.
Path planningmethods can be divided into two categories based on environment information, location point
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Status of research on parametric
methods for the reconstruction
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for virtual fitting
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Abstract

Purpose –This paper reviews the pros and cons of different parametricmodelingmethods, which can provide
a theoretical reference for parametric reconstruction of 3D human body models for virtual fitting.
Design/methodology/approach – In this study, we briefly analyze themainstreamdatasets ofmodels of the
human body used in the area to provide a foundation for parametric methods of such reconstruction. We then
analyze and compare parametric methods of reconstruction based on their use of the following forms of input
data: point cloud data, image contours, sizes of features and points representing the joints. Finally, we
summarize the advantages and problems of each method as well as the current challenges to the use of
parametric modeling in virtual fitting and the opportunities provided by it.
Findings –Considering the aspects of integrity and accurate of representations of the shape and posture of the
body, and the efficiency of the calculation of the requisite parameters, the reconstruction method of human
body by integrating orthogonal image contour morphological features, multifeature size constraints and joint
point positioning can better represent human body shape, posture and personalized feature size and has higher
research value.
Originality/value – This article obtains a research thinking for reconstructing a 3D model for virtual fitting
that is based on three kinds of data, which is helpful for establishing personalized and high-precision human
body models.

Keywords Virtual fitting, Parametric model reconstruction, Two-dimensional images, Feature size,

Joint points

Paper type Literature review

Introduction
The production and sale of clothing apparel have gradually become digitalized and intelligent
with the development of network technology. Virtual fitting technology plays an important
role in the clothing industry due to its characteristics of visualization and personalization.
It offers the intelligent fitting of clothing for customers so that they can select appropriate
styles and models of clothing, where this reduces the rate of return of items purchased
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