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Abstract of publication
Multi-Criteria Decision Making for PLM Maturity Analysis based on an Integrated
Fuzzy AHP and VIKOR Methodology
Abstract:
A wide range of product lifecycle management (PLM) maturity models are
proposed to assess the relative position of companies on their road to complete
PLM implementation. However, it is a tough job for the company to dynamically
evaluate the gradual process of PLM maturity by using existing values and
accurately make decisions of improving PLM maturity by selecting the optimum
alternative. A fuzzy PLM components maturity model (PCMA) is presented to
build the internal logical relationship between maturity levels and existing values
that can automatically predict the unknown PLM maturity levels. A fuzzy
AHP–VIKOR methodology is used to make a decision among option PLM
strategies. The weights of the criteria are determined by fuzzy pairwise
comparison matrices (PCM). The weights of alternatives with respect to criteria
are calculated by fuzzy VIKOR. The fuzzy AHP–VIKOR is a compromise
solution and has the ability of transfer subjective and implicit linguistics into
objective and transparent data. A numerical example illustrates and clarifies the
running steps of the proposed methodology.

Keywords:Eco-designPLM maturity modelsfuzzy VIKORfuzzy AHPgroup
decision makingpairwise comparison matrices

A 3D Dual Path U-Net of Cancer Segmentation Based on MRI
Abstract:
Nasopharyngeal Carcinoma (NPC) is one of the most common malignant tumors
in China. However, the cancer's region is subtle, variability and irregular. In the
traditional diagnostic way, clinicians' diagnosis relies on manual delineations
which are time consuming and require rich prior experience. Recently, the deep
learning architecture of U-Net and Dual Path Network (DPN) apply well in the
biomedical segmentation and nature scene respectively. However, U-Net cannot
extract abundance texture information from the data and DPN cannot utilize the
information of shallow layer and deep layer closely. Moreover, both of them are
applied on the slices of images instead of 3D images directly, which discard the
anatomic context in 3D spatial domain. Consequently, this paper proposed a
novel 3D convolutional network-Dual Path U-Network (DPU) which integrates
U-Net and DPN to segment the cancer's region of NPC automatically. The
experiment on the MRI dataset of NPC patients has shown that the DPU is more
successful than the corresponding 3D version of U-Net and DPN in the field of
3D biomedical image segmentation automatically.

Keywords—3D Convolutional Neural Networks; Image Segmentation;
Magnetic Resoance Imaging



Fusing multi-scale information in convolution network for MR image
super-resolution reconstruction
Abstract:
Background
Magnetic resonance (MR) images are usually limited by low spatial resolution,
which leads to errors in post-processing procedures. Recently, learning-based
super-resolution methods, such as sparse coding and super-resolution convolution
neural network, have achieved promising reconstruction results in scene images.
However, these methods remain insufficient for recovering detailed information
from low-resolution MR images due to the limited size of training dataset.
Methods
To investigate the different edge responses using different convolution kernel
sizes, this study employs a multi-scale fusion convolution network (MFCN) to
perform super-resolution for MRI images. Unlike traditional convolution
networks that simply stack several convolution layers, the proposed network is
stacked by multi-scale fusion units (MFUs). Each MFU consists of a main path
and some sub-paths and finally fuses all paths within the fusion layer.
Results
We discussed our experimental network parameters setting using simulated data
to achieve trade-offs between the reconstruction performance and computational
efficiency. We also conducted super-resolution reconstruction experiments using
real datasets of MR brain images and demonstrated that the proposed MFCN has
achieved a remarkable improvement in recovering detailed information from MR
images and outperforms state-of-the-art methods.
Conclusions
We have proposed a multi-scale fusion convolution network based on MFUs
which extracts different scales features to restore the detail information. The
structure of the MFU is helpful for extracting multi-scale information and making
full-use of prior knowledge from a few training samples to enhance the spatial
resolution.
Keywords: Super-resolution reconstruction;Multi-scale information fusion;
Convolution network; Magnetic resonance imaging

Hesitant extension of fuzzy-rough set to address uncertainty in classification
Abstract: Although fuzzy rough sets have been considered as a powerful theory to
handle real-valued data with uncertainty, fuzzy rough sets based algorithms
reached their limit of conveying hesitation information in the processes of making
classification decision. Hesitant fuzzy set plays an important role in handling
hesitant and uncertainty information. Thus, the fusion of hesitant fuzzy set and
fuzzy-rough set is then explored and also applied it into the task of classification.
The contributions of this paper include: 1) A dimensionality reduction of hesitant
fuzzy sets by investigating the equivalence relation between hesitant fuzzy
elements is studied. 2) A new definition of upper and lower approximations of the
hesitant fuzzy rough set is given by studying the hesitant fuzzy similarities



between hesitant fuzzy elements. 3) A hesitant fuzzy rough sets nearest neighbor
(HFRNN) classification algorithm is proposed.The experiments show that the
classification algorithm of HFRNN outperforms the existing algorithms of FRNN,
VQNN, SNN and ASNN in classification accuracy and execution time.

Keywords: Hesitant fuzzy rough nearest neighbor, hesitant fuzzy-rough set,
similarity measure, equivalence relations

Super Resolution Reconstruction of Brain MR Image Based on Convolution Sparse
Network
Abstract: In order to recover high resolution image from their corresponding
low-resolution counterparts for MR Images, this paper has proposed a super
resolution reconstruction method to recover the low-resolution MR images based
on convolution neural network. Based on the proposed network, the convolution
operation and non-linear mapping are employed to adapt MR images naturally
and leaning the end-to-end mapping from low/high-resolution images. On one
hand, convolution operation is natural for image processing; on the other hand,
non-linear mapping is helpful to explore the non-linear mapping relationship
between low resolution and high resolution images and enhance the sparsity of
feature representation. The experiments have demonstrated that the proposed
convolution sparse network has the ability to restore the detail information from
low resolution MR images and achieve better performance for super resolution
reconstruction.


