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Dalian University of China and University of Comoros

Scientific Research Project Joint Declaration Agreement

Party A: Dalian University
Party B: University of Comoros

Since 2014, both parties have carried out cooperation in
international talent training and achieved fruitful results.

Given their solid foundation in talent cultivation and scientific
research, as well as their shared demand for research and application of
educational information technology, and in conjunction with the
important initiative of Chairman Xi Jinping of China at the 8th
Ministerial Conference of the Forum on China Africa Cooperation to
build a joint laboratoq between China and Africa, both sides
unanimously hope to .jointly apply for the "Intergovernmental
International Science and Technology Innovation Cooperation" project,
leverage- their respective advantages, and promote scientific and
technological cooperation between the two countries.

If the project is successfully applied, the two parties will conduct
collaborative research work in strict accordance with the contents of the
project proposal, and strictly follow the relevant requirements of their

respective countries.

‘ fan University On behalf of University of




TO:
Ministry of Science and Technology,
People’s Republic of China,

The Comorin Ministry/Department of the Country supports the cooperation on the establishment of
Joint Laboratory on Smart Education technology co-raised by Dalian University and Comorin
University, and acknowledges the Chinese implementing agency to apply for the funding support
from the Ministry of Science and Technology of China through the China-Africa Joint Laboratory
Program.

On approval of the proposal by the Ministry of Science and technology of China after review, The
Comorin Ministry/Department of the Country shall provide necessary support on local research

conditions, joint research activities, etc., to the Comorin University, in order to guarantee the
establishment and development of the Joint Laboratory.
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SCIENTIFIC RESEARCH PROJECT COOPERATION AGREEMENT
Dalian University of China and University of Finance and Economics of
Mongolia
Party A: Dalian University

Party B: University of Finance and Economics

Since 2006, both parties have carried out cooperation in international talent

training and achieved fruitful results.

In view of their respective good foundations in talent training and scientific
research, and the common needs of information technology research and application,
combined with the "Meeting Summary of China-Mongolia Science and Technology
Cooperation Joint Committee” signed in 2018, both sides unanimously hope to jointly
apply for "Intergovernmental International Science and Technology Innovation
Cooperation _project"”, and will give full play to their respective advantages and

promote scientific and technological cooperation between the two countries.

If the project is successfully applied. the two parties will conduct collaborative
research work in strict accordance with the contents of the project proposal. and

strictly follow the relevant requirements of their respective countries.
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T2 RIS A R RS 5L A WK 9 i ik
i A FE 5 SR

FRF2,THELE #H
(LKERSE YR SR AR IT KiE 116622; 2 K#EKSE HEERTRSEE, T K% 116622)

B B UL A A ERBRMFERAE (LIEREER A B AL MFARBLEF @) 5 X P29 %%
FHEAESRATHAFR S EERAREL, EARATY S ARATRET H LHEA+MAARH FHARRAEHEF
wiE s ade sk, HHFERERAGRT RIEERARRF 246 L R Fkags . SoLe4F ddan HR i
FREEFRAIFER LM, EEALAHNEERERRE, pARH FRABE FHERES LA ENELRAMS SR, ¥
HARBERORR, HBEHFRAMGREAZLSHFETLS, ASFAMNGRABL S LREL X RAKZHIKE,
WRERLZHER BHRAS ALK AR ZERA+IBENHF —RRSER, B B HRFENERAT LR T RER
B RBHFEREICHMB S BERXFEIHTRREDLSRK, ZREBRFRAA TR IRXFEASLRZRSE T
& ERA P AL ZBER R R RS AT SRR TR IR A B A IBL — R AU AR,

SR 2 AL 8 Ire) R R IR B A

T E S %S 0961 THRRARED A E % S :2096-000X (2023 )02-0049-04

Abstract: This paper combines pan—computer students” scientific research quality education (including curriculum construc-
tion, project development, incubation of scientific research achievements, etc.) with innovative practice methods of college stu-
dents to carry out educational reform research and summarize practical results. Under the multi-technology environment of "in-
ternet plus", we combine the cultivation of technology and research methods in scientific research fields related to "internet
plus”, and combine the cultivation of scientific quality, the construction of popular science education courses and the practical
methods of innovation and entrepreneurship of college students. We cooperate with enterprises, organize college studio students
to carry out innovative practice work, closely combine representative curriculum contents such as introduction to modern science
and technology, exploration and discovery of the universe, microcomputer principle and interface technology, data structure with
scientific research, make full use of the optimization and reform of curriculum and practice system of related majors in colleges
and universities, and integrate the campus network with the Internet, mobile network and the new generation network technolo-
gy related to "internet plus". Combining with the construction of quality education curriculum resources for college students, the
practice of network teaching and the practice activities of Qinyuan network multimedia college students” studio, this paper tries
to establish a platform for cultivating and training college students’ scientific research quality from an international perspective,

and tries to incubate the scientific r h achi ts of "intemet plus" from it, which is deeply integrated with the inno-

vative practice methods of college students, and incubating a series of achievements of teachers and students.

Keywords: pan-computer major; innovation and entrepreneurship; quality training: practical training; merging
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[1] MSGformer: A multi-scale grid transformer network for 12-lead ECG
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Biomedical Signal Processing and Control 87 (2024) 105499

Contents lists available at ScienceDirect

Biomedical Signal Processing and Control NS i

journal homepage: www.elsevier.com/locate/bspc

MSGformer: A multi-scale grid transformer network for 12-lead ECG
arrhythmia detection
Changgqing Ji*", Liyong Wang ", Jing Qin°¢, Lu Liu¢, Yue Han", Zumin Wang >*

s School of Physical Science and Technology, Dalion University, Dalian, 116622, China

Y School of Information Engineering, Dalian University. Dalian. 116622. China

*School of Software, Dalian University, Dalian, 116622, China

| Heart Centre, Affitiated Zhonyshan Hospital of Dalian University, Dalian, 116001, China

ARTICLE INFO ABSTRACT

Keywords: The clectrocardiogram (ECG) is a ubiquitous medical diagnostic tool employed to identify arrhythmias
ECG that are characterized by anomalous wavelorm morphology and erratic intervals. Current ECG analysis
\1uln-fxt:ale methods primarily rely on the feature extraction of single leads or scales, thereby overlooking the critical
Transformer 1 .

data ob from multiple channels and scales. This paper introduces the Multi-Scale
Grid Transformer (MSGformer) network, which extracts spatial features from limb and chest leads and
employs a multi-scale grid attention mechanism to capture temporal features. The self-attention mechanism-
Dased multi-lead feature fusion approach leverages diverse leads’ perspectives o reflect each lead’s heart’s
comprchensive state and extract unique essential features. Furthermore, MSGformer incorporates a multi-scale
grid atlention [eature extraction strategy that employs multi-head and multi-scale attention mechanisms to
extract multi-scale temporal features from two dimensions. The MSGformer network combines these feature
extraction strategies, resulting in simultaneous capturing of morphological characteristics across different
leads and temporal characteristics within the same lead in ECG. This integration facilitates the effective
detection of morphological abnormalitics and erratic intervals in cardiac clectrical activity. Utilizing the
publicly available 2018 China Physiological Signal Challenge (CPSC 2018) and MIT-BIH electrocardiogram
datasets, the performance of MSGformer was cvaluated and compared to cxisting FCG classification models.
Experimental results demonstrate that MSGformer achieved an F; score of 0.86, while on the MIT-BIH dataset,
it attained accuracy, sensitivity, and positive predictive value of 99.28%, 97.13%, and 97.87%, respectively,
outperforming other current models.

Arrhythmia detection
Multi-information fusion

1. Introduction

The clectrocardiogram (ECG) is a ubiquitous and cost-cffective non-
invasive tool for diagnosing cardiac conditions, which provides vital
insights into the electrical activity of the heart. It records various
cardiac components, including the P wave, QRS complex, and 7" wave,
which depict the depolarization and repolarization process of the atria
and ventricles. With more than 300 million clinical ECG records being
generated worldwide annually, it has become one of the most widely
used and convenient routine diagnostic methods. However, the increas-
ing adoption of wearable ECG monitors can generate up to 100,000
heartbeats per day, which presents a daunting and time-consuming task
for medical experts. Consequently, the development of advanced ECG
analysis methods to cnhance cfficiency and precision is essential to
expedite the diagnosis of arrhythmias.

* Corresponding author.

Traditional LCG classification is a fundamental approach widely
used in the medical field, which involves preprocessing, feature ex-
traction, feature selection, and classifier design [1,2]. However, the
conventional handcrafted feature-based approach has limitations, such
as disregarding spatiotemporal correlation, being sensitive to noise,
and possessing inadequate generalization capability. In recent years,
deep learning techniques have been employed in ECG classification
and have demonstrated great potential in detecting arrhythmias [3-
5]. Nevertheless, deep learning-based methods also have limitations.
Firstly, numerous deep learning models for arrhythmia detection are
designed using single-lead ECG, which may not provide a compre-
hensive description of cardiac activity by monitoring it in different
directions. Secondly, most deep learning-based feature extraction tech-
niques rely on a single-scale feature extraction strategy, which may

E-mail addresses: jeqgood@gmail.com (C. Ji), wangliyong@s.dlu.edu.cn (L. Wang), ginjing@dlu.edu.cn (J. Qin), 101279@yzpc.edu.cn (L. Liu),

hanyuc0220@163.com (Y. [1an), wangzumin@dlu.cdu.cn (Z. Wang).

https://doi.org/10.1016/j.bspe.2023.105499
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Available online 3 October 2023
1746-8094/€ 2023 Elsevier Ltd. All rights reserved.
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Image classification algorithms based on convolutional neural networks

JI Changging"*, GAO Zhiyong’, QIN Jing', WANG Zumin"
(1. College of Physical Science and Technology, Dalian University, Dalian Lizoning 116622, China;
2. College of Information Engineering , Dalian University, Dalian Liaoning 116622, China;
3. School of Software Engineering, Dalian University, Dalian Liaoning 116622, China)

Abstract: Convolutional Neural Network (CNN) is one of the important rescarch dircetions in the ficld of computer
vision hased on deep learning at present. It performs well in applications such as image classification and segmentation ,
target deteetion, ete. Its powerful feature learning and feature representation capabhilitics are inercasingly admired by
rescarchers. However, CAN still have problems such as incomplete feature extraction and overfitting of sample training. ‘Io
address these issues the paper deseribes the development of convolutional ncural networks, classical network models and
their components, and provides methods to solve these problems. By reviewing the eurrent status of rescarch on convolutional
neural network models in image classification, suggestions arc provided for further development trends and rescarch
dircetions of convolutional neural networks,

Key words: Dcep Leaming; Convolutional Neural Network (CNN);  Image Classification;  Feature Extraction;
Overfitting
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Aviation target detection algorithm based on Transformer

JI Changging !, GAO Zhiyong 2, QIN Jing®, WANG Zumin®
(1. College of Physical Science and Technology, Dalian University, Dalian Liaoning 116622, China;
2. College of Information Engineering, Dalian University, Dalian Liaomng 116622, China;
3. School of Software Engineering, Dalian University, Dalian Liaoning 116622, China)

Abstract During these years, deep leaming-based target detection algorithms have been widely used in aerial
image detection tasks. To address the problem that traditional horizontal target detection algoritiuns cannot locate
a large number of densely arranged tilted targets in aerial images, the TF-BBAVectors model algorithm is
proposed to implement the task of detecting tilted targets in aenal images. Firstly, to avoid the network
degradation and other problems caused by deep convolutional neural networks the Transformer structure is used to
build a feature extraction network; secondly, for the problem of densely packed, small-scale image targets, a
multi-scale feature fusion method is used to improve the detection effect; finally, for the problem of tilted target
detection, the tilted targets at arbitrary angles are represented by the bounding box edge-aware vectors. Partial test
regults on DOTA 1.0 and SSDD+ datasets show that the average accuracy of this method is 72.39% and 79.98%,
respectively, which proves the effectiveness of the TF-BBAVectors model algorithm.

Key words deep learning; tilt target; aviation inspection; Transformer
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A Survey of Deep Feature Instance Retrieval Algorithms

JI Changging!, WANG Bingbing?, QIN Jing?, WANG Zhumin?*

1. School of Physical Science and Technology, Dalian University, Dalian 116622, China
2. School of Information Engineering, Dalian University, Dalian 116622, China

3. School of Software , Dalian University, Dalian 116622, China

Abstract: Content-based Image retrieval algorithm (CBIR) aims to find semantically matching or similar images
with query images. It analyzing visual content in a large number of image databases. It is important to obtain
discriminant image representation by feature extraction. With the contimious development of deep learning, the
image feature representation method used in image retrieval has gradually changed. The original extraction method
based on manual features. Now it based on deep features. From the view of the different methods for feature
extraction, review and tracking the latest feature of image retrieval algorithm based on depth. The image retrieval
algorithms based on depth feature are divided into two aspects: depth global feature and depth local feature. The
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