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Welcoming Address
On behalf of the conference committees, we are pleased to welcome you to 2019 4th International
Workshop on Pattern Recognition (IWPR 2019) and 2019 International Conference on Modern Educational
Technology (ICMET 2019), which will be held in Nanjing, China, during June 28-30, 2019, sponsored by School
of Information Science and Engineering, Southeast University, China.
In recent years, pattern recognition has become a hot research branch thanks to the recent advances of
machine learning driven by big data. In light of the fast-paced advancements in pattern recognition taking
place all over the world, it is of great interest to keep an eye on the state-of-the-art research and
development and to facilitate collaboration in multidisciplinary research areas.
IWPR was established in 2016 and was successfully held in Tokyo, Japan (2016), Nanyang Technological
University, Singapore (2017), Jinan University, China (2018). In the last three years, IWPR attracted attendees
from more than 15 countries. It was praised for the richness of its social networking, was widely recognized
for its continuous adaptation to emerging technical trends, and attracting numerous industry and academic
players.
ICMET 2019 aims at creating a meeting point for researchers and practitioners that from both China and
abroad to exchange ideas in the domain of modern education and related topics with its prospective
application in the various interdisciplinary domains of engineering, including not only technological issues
but also social issues.
2019 Nanjing Conferences will be composed of 6 oral sessions, 1 poster session, 3 Keynote Speeches
delivered respectively by IEEE&IET Fellow, Prof. Yiu-ming Cheung, Hong Kong Baptist University, Hong Kong;
Prof. Jin Wang, Valdosta State University, USA and Prof. Xudong Jiang, Nanyang Technological University,
Singapore; 3 Plenary Speeches given by Prof. Li Li, Nanjing University, China; Assoc. Prof. Chuan Zhang,
Southeast University, China and Assoc. Prof. Ahmed Abdelgawad, Central Michigan University, USA and 1
Invited Speech given by Assoc. Prof. Pljonkin Anton Pavlovich, Southern Federal University.
Finally, we would like say thank you to all of our conference committees for always being supportive to
the conferences, our participants, for coming to Nanjing during your busy schedule to share your knowledge
with us. We hope our conferences will prove to be intellectually stimulating to you as to us.
Hope you will enjoy the conferences, the food, the hospitality, and the beautiful and charming
environment of Nanjing!

Conference Organizing Committees
Nanjing, China
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Instructions
Registration Guide:
Arrive at the Conference Venue→Inform the conference staff of your paper ID→Sign your name on
the Participants List→Check your conference materials.

Checklist:
1 receipt, 1 name card, 1 printed conference abstract, 1 lunch coupon, 1 dinner coupon, 1 computer
bag, 1 USB stick (paper collection).

Devices Provided by the Conference Organizers:
Laptops (with MS-Office & Adobe Reader)
Projectors & Screen
Laser Sticks

Materials Provided by the Presenters:
PowerPoint or PDF files

Duration of Each Presentation:
Regular Oral Session: 15 minutes of presentation including 2-3 minutes of Q&A

Notice:
*Certificate of Listener can be collected in the registration counter.
*Certificate of Presentation can be collected from the session chair after each session.
*The organizer will not provide accommodation, so we suggest you make an early reservation.
*One best presentation will be selected from each session. The best one will be announced when
each session ends and will be awarded by the session chair after each session in the meeting room.

Contact Us:
IWPR 2019: Ms. Penny P. L. Gan

ICMET 2019: Ms. Ching Cao

E-mail: iwpr2016@vip.163.com

E-mail: icmet_conf@126.com

Tel: +86-13290000003

Tel: +86-28-86256789

Website: http://www.icopr.org/

Website: http://www.icmet.org/
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Agenda Overview
Friday, June 28, 2019
Arrival Registration——Conference Check in and Materials Collection
10:00-16:00

Venue: Lobby 1F, Jiulonghu Hotel
Address: 中国江苏省南京市江宁区苏源大道 77 号
(No. 77, Suyuan Avenue, Jiangning District, Nanjing, China)

Saturday, June 29, 2019
Keynote Speeches
Venue: Friendship (至友厅)—2F
08:40-08:45

Opening Remarks
TBA
Keynote Speech I

08:45-09:25

Speech Title: Clustering on Imbalanced Data
IEEE&IET Fellow, Prof. Yiu-ming Cheung, Hong Kong Baptist University, Hong Kong
Keynote Speech II

09:25-10:05

Speech Title: Data Mining in Education: A Predictive Model for Student Success
Prof. Jin Wang, Valdosta State University, USA
Keynote Speech III

10:05-10:45

Speech Title: Sematic Scene Segmentation with Shape-Variant Context
Prof. Xudong Jiang, Nanyang Technological University, Singapore

Group Photo and Coffee Break

10:45-11:00
Plenary Speech I
11:00-11:30

Speech Title: Software Define Silicon (SDSi) and Its Application Research on Digital
Signal Processing and Deep Learning
Prof. Li Li, Nanjing University, China
Plenary Speech II

11:30-12:00

Speech Title: Baseband Design and Implementation for 5G and Beyond
Assoc. Prof. Chuan Zhang, Southeast University, China
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Lunch

12:00-13:00

Venue: Dragon Wave 1F (龙腾厅)

Parallel Sessions
Venue: Friendship (至友厅); Peace (至平厅); Harmony (至和厅)—2F
<Friendship (至友厅)>
Plenary Speech III

Speech Title: How the Internet of Things will Change our Future Education
13:00-15:30

Assoc. Prof. Ahmed Abdelgawad, Central Michigan University, USA
Session 1: Computer Aided Education
Presentation Papers: WR0018 WR0019 WR0022 WR0023 WR0016 WR0036 WR0017
WR0015
<Peace (至平厅)>
Invited Speech

Speech Title: Project-based learning as an effective method in education
13:00-15:20

Assoc. Prof. Pljonkin Anton Pavlovich, Southern Federal University, Russia
Session 2: Education Technology
Presentation Papers: WR0032 WR0026 WR0011 WR0029 WR0028 WR0030 WR2004
WR0037
<Harmony (至和厅)>

13:00-15:30

Session 3: Machine Learning and Applications
Presentation Papers: WR023 WR036 WR016 WR047 WR1001-A WR060 WR059
WR0025 WR007 WR042

Coffee Break

15:30-15:45

<Friendship (至友厅)>
15:45-18:15

Session 4: Pattern Recognition and Classification
Presentation Papers: WR006 WR012 WR015 WR019 WR002-A WR035 WR050
WR055 WR008 WR041
<Peace (至平厅)>

15:45-18:30

Session 5: Computer Vision
Presentation Papers: WR010 WR011 WR021 WR005 WR022 WR025 WR030 WR039
WR053 WR003 WR024
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<Harmony (至和厅)>
15:45-18:30

Session 6: Data Analysis
Presentation Papers: WR018 WR026 WR027 WR004 WR028 WR029 WR049 WR052
WR0004-A WR0006 WR0034

14:00-16:00

18:30-20:00

Poster Session: WR013 WR0002 WR0003 WR0021 WR0020 WR0012 WR0013
WR0014 WR0024

Dinner Banquet
Venue: East Hall 2F (东大厅)

Sunday, June 30, 2019
Optional One Day Tour in Nanjing / Onsite registration cannot be accepted.

Conference Venue
九龙湖宾馆 (Jiulonghu Hotel)
Address: 中国江苏省南京市江宁区苏源大道 77 号
(No. 77, Suyuan Avenue, Jiangning District, Nanjing, China)
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Introduction of Speakers
IEEE&IET Fellow, Prof. Yiu-ming Cheung, Hong Kong Baptist University,
Hong Kong

Speech Title: Clustering on Imbalanced Data
Abstract: In many practical problems, number of data form difference classes can be quite imbalanced,
which could make the performance of the most machine learning methods become deteriorate to a
certain degree. As far as we know, the problem of learning from imbalanced data continues to be one
of the challenges in the field of data engineering and machine learning, which has attracted growing
attentions in recent years. However, most of the researches in the area focus on supervised learning,
and imbalanced data clustering in unsupervised environment has yet to be well studied. In this talk, we
will first formally describe and compare the class imbalance problem on supervised and unsupervised
learning setting. Then, we describe the key challenge of the problem of clustering on imbalanced data,
which is called uniform effect. Accordingly, we have proposed a solution called SMCL for this problem.
The advantages of SMCL are three-fold: (1) It inherits the advantages of competitive learning and
meanwhile is applicable to the imbalanced data clustering; (2) The self-adaptive multi-prototype
mechanism uses a proper number of subclusters to represent each cluster with any arbitrary shape; (3)
It automatically determines the number of clusters for imbalanced clusters. Finally, some challenging
problems in this topic are explored as well.
Biography: Yiu-ming Cheung received Ph.D. degree from Department of Computer Science and
Engineering at The Chinese University of Hong Kong in 2000. He joined the Department of Computer
Science in Hong Kong Baptist University (HKBU) in 2001, and became a full professor since 2012. He is
an IEEE Fellow, IET/IEE Fellow, British Computer Society (BCS) Fellow, Fellow of the Royal Society of Arts
(RSA), and IETI Distinguished Fellow, as well as the recipient of “Chu Tian Scholars” in China. His research
interests include machine learning, pattern recognition, image and video processing, and optimization.
He has published over 220 articles in the high-quality conferences and journals, including IEEE
Transactions on Pattern Analysis and Machine Intelligence, IEEE Transactions on Neural Networks and
Learning Systems, IEEE Transactions on Information Forensics and Security, IEEE Transactions on Image
Processing, IEEE Transactions on Knowledge and Data Engineering, IEEE Transactions on SMC (Part B),
and so on. His co-authored work on multi-modal optimization won the championship in the
competition of Multi-Niche Optimization held in CEC’2015 --- a flagship international conference on
Evolutionary Computation. Moreover, he has been granted one Chinese patent and two US patents. In
particular, selected from 1000 new inventions and products of 700+ competition teams from 40
countries, he was awarded two most prestigious prizes: (1) the Gold Medal with Distinction (i.e. the
highest grade in Gold Medals) and (2) Swiss Automobile Club Prize, in the 45th International Exhibition
of Invention, Geneva, Switzerland, on March 29-April 2, 2017, in recognition of his innovative work.
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Also, he was the Gold Award Winner of Hong Kong Innovative Invention Award in the Seventh Hong
Kong Innovative Technologies Achievement Award 2017. In addition, he won the Gold Medal with
Congratulations of Jury (i.e. the highest grade in Gold Medals) and the Award of Excellence from
Romania, respectively, at the 46th International Exhibition of Inventions of Geneva 2018. Prof. Cheung
was the recipient of 2011 Best Research Award in Department of Computer Science, HKBU, the recipient
of Best Paper Awards in SEAL’2017, ISICA’2017, ICNC-FSKD’2014, and IEEE IWDVT’2005, respectively,
and the recipient of 2017 IETI Annual Scientific Award. He is the Founding and Past Chairman of IEEE
(Hong Kong) Chapter of Computational Intelligence Society, and the Chair of IEEE Computer Society
Technical Committee on Intelligent Informatics. Furthermore, he has taken the key positions in several
top-tier international conferences, e.g. Senior Program Committee Member of IJCAI-ECAI’2018, Area
Chair of ICDM’2017 and ICDM’2018, Program Committee Chair of WI’2012 and IAT’2012, Organizing
Committee Chair of WI’06, IAT’06, ICDM’06, etc. He has served as the Guest Editor / Associate Editor in
several prestigious international journals, including: IEEE Transactions on Neural Networks and
Learning Systems, IEEE Transactions on Cybernetics, Pattern Recognition, Neurocomputing, and
Knowledge and Information Systems: An International Journal, to name a few.
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Prof. Jin Wang, Valdosta State University, USA

Speech Title: Data Mining in Education: A Predictive Model for Student
Success
Abstract: We study the application of Data Science in Higher Education Administration. Important
student variables that predict retention rate are investigated. Detailed predictive models for student
success will be discussed.
Biography: Dr. Jin Wang is a Professor of Operations Research and a Director of the Data Science
Lab at Valdosta State University, USA. He received his Ph.D. degree from the School of Industrial
Engineering at Purdue University in 1994. His research interests include Data Mining, Machine
Learning, Big Data, Modeling and Optimization, Supply Chain, Portfolio Management, Computer
Simulation, and Applied Statistics. He has more than 30 years collegiate teaching experience at
Purdue University, Florida State University, Auburn University, and Valdosta State University. Dr.
Wang has been active in professional research activities. He has authored or co-authored many
research papers in the referred journals and conference proceedings. He was invited as a keynote
speaker and the conference chair for several Data Science, Big Data, Management Science, and
Education conferences. He is an editor-in-chief and department editor of the research journals. He
has participated as a principal investigator or co-principal investigator in several research projects
funded by federal or industrial agencies, including the National Science Foundation, General Motors,
and the National Science Foundation of China. He was invited as a panel member at the National
Science Foundation Workshop. Dr. Wang also served as a consultant for financial firms. His analytical
mixture of normal method for simulating market data and the two-stage portfolio optimization
algorithm have made a great impact in both academic field and finance industry.
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Prof. Xudong Jiang, Nanyang Technological University, Singapore

Speech Title: Sematic Scene Segmentation with Shape-Variant Context
Abstract: Context is essential for semantic segmentation. Due to the diverse shapes of objects and
their complex layout in various scene images, the spatial scales and shapes of contexts for different
objects have very large variation. It is thus ineffective or inefficient to aggregate various context
information from a predefined fixed region. In this speech, I will present a scale- and shape-variant
semantic mask for each pixel to confine its contextual region. To this end, a novel paired convolution
is proposed to infer the semantic correlation of the pair and based on that to generate a shape mask.
Using the inferred spatial scope of the contextual region, a shape-variant convolution is controlled
by the shape mask that varies with the appearance of input. In this way, the proposed network
aggregates the context information of a pixel from its semantic-correlated region instead of a
predefined fixed region. Furthermore, this work also proposes a labeling denoising model to reduce
wrong predictions caused by the noisy low-level features. Finally, I will show the state-of-the-art
performances achieved by the presented techniques on six public segmentation datasets.
Biography: Prof. Xudong Jiang received the B.Sc. and M.Sc. degree from the University of Electronic
Science and Technology of China, and received the Ph.D. degree from Helmut Schmidt University
Hamburg, Germany. From 1986 to 1993, he worked as Lecturer at UESTC where he received two
Science and Technology Awards from the Ministry for Electronic Industry of China. He was a recipient
of the German Konrad-Adenauer Foundation young scientist scholarship. From 1993 to 1997, he was
with Helmut Schmidt University Hamburg, Germany as scientific assistant. From 1998 to 2004, He
worked with the Institute for Infocomm Research, A*Star, Singapore, as Senior Research Fellow, Lead
Scientist and appointed as the Head of Biometrics Laboratory where he developed an software that
achieved the fastest and the second most accurate fingerprint verification in the International
Fingerprint Verification Competition (FVC2000). He joined Nanyang Technological University,
Singapore as a faculty member in 2003 and served as the Director of the Centre for Information
Security from 2005 to 2011. Currently, Dr Jiang is a tenured Association Professor in Nanyang
Technological University. Dr Jiang has published over 120 research papers, including 20 papers in top
IEEE journals: TPAMI, TIP, TSP and SPM, which are well-cited on Web of Science. He is also an inventor
of 7 patents (3 US patents).
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Prof. Li Li, Nanjing University, Nanjing, China

Speech Title: Software Define Silicon (SDSi) and Its Application Research
on Digital Signal Processing and Deep Learning
Abstract: Li Li is now a professor of VLSI Design Institute, School of Electronic Science and
Engineering, Nanjing University, Nanjing, China. She is the Vice President of School of
microelectronics. She is also the vice president of Nanjing Integrated Circuit Industry Association. She
is also honored to be the national scientist training object of “333 Project” and the leading talent of
“Six Talent Peak” in Jiangsu Province. Dr. Li is a member of Circuits & Systems for Communications
(CASCOM) TC of IEEE CAS Society. She received the B.S. degree and Ph.D. degree from Hefei
University of Technology, Hefei, China, in 1996 and 2002 respectively. Her current research interests
include VLSI design for digital signal processing systems and artificial intelligence, reconfigurable
computing and multiprocessor system-on-a-chip (MPSoC) architecture design methodology. She has
presided over more than 20 national and enterprise entrusted scientific research projects, published
more than 100 academic papers, and obtained 14 national invention patents.
Biography: Li Li is now a professor of VLSI Design Institute, School of Electronic Science and
Engineering, Nanjing University, Nanjing, China. She is the Vice President of School of
microelectronics. She is also the vice president of Nanjing Integrated Circuit Industry Association. She
is also honored to be the national scientist training object of “333 Project” and the leading talent of
“Six Talent Peak” in Jiangsu Province. Dr. Li is a member of Circuits & Systems for Communications
(CASCOM) TC of IEEE CAS Society. She received the B.S. degree and Ph.D. degree from Hefei
University of Technology, Hefei, China, in 1996 and 2002 respectively. Her current research interests
include VLSI design for digital signal processing systems and artificial intelligence, reconfigurable
computing and multiprocessor system-on-a-chip (MPSoC) architecture design methodology. She has
presided over more than 20 national and enterprise entrusted scientific research projects, published
more than 100 academic papers, and obtained 14 national invention patents.
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Assoc. Prof. Chuan Zhang, Southeast University, China

Speech Title: Baseband Design and Implementation for 5G and Beyond
Abstract: This talk focuses on Advanced Baseband Processing Circuits and Systems for 5G and
beyond: an emerging research field enabling 5G and beyond from theory to practice. By committing
itself to the emerging techniques of baseband processing circuits and systems, this talk means to
bring a synthesized source and wide view of recent progress and existing challenges in this particular
but very important research area, including: 1) algorithm and code construction for baseband
processing; 2) algorithm and implementation co-design; 3) architecture and implementation
optimization for baseband; and 4) artificial intelligence (AI) for 5G baseband. The tutorial will identify
technical challenges and recent results related to 5G and beyond applications such as Internet of
Things, Autonomous Vehicles, Robotics and UAVs, and Smart Buildings and Cities.
Biography: Chuan Zhang is now an associate professor of National Mobile Communications Research
Laboratory, School of Information Science and Engineering, Southeast University, Nanjing, China. He
received B.E. degree (summa cum laude) in microelectronics and M.E. degree (summa cum laude) in
VLSI design from Nanjing University, Nanjing, China, in 2006 and 2009, respectively. He received both
M.S.E.E. degree and Ph.D. degree in Department of Electrical and Computer Engineering, University
of Minnesota, Twin Cities (UMN), USA, in 2012. His current research interests include low-power highspeed VLSI design for digital signal processing and digital communication, bio-chemical computation
and neuromorphic engineering, and quantum communication. Dr. Zhang is a member of Seasonal
School of Signal Processing (S3P) and Design and Implementation of Signal Processing Systems
(DISPS) TC of the IEEE Signal Processing Society; Circuits and Systems for Communications (CASCOM)
TC, VLSI Systems and Applications (VSA) TC, and Digital Signal Processing (DSP) TC of IEEE Circuits
and Systems Society. He serves as the Secretary of the 7th Committee on Science and Technology –
Information Division, Ministry of Education, China.
Dr. Zhang received the Excellent Bachelor Dissertation Award of Nanjing University in 2006, and the
Excellent Master Dissertation Award of Jiangsu Province in 2009. He received the Three-Year
University-Wide Graduate School Fellowship of UMN in 2009, and Doctoral Dissertation Fellowship
of UMN in 2012. He has been selected by the first Innovative and Entrepreneurial Doctoral Talent
Program of Jiangsu Province in 2014, Outstanding Young Faculty Teaching and Research Support
Program of Southeast University in 2016, and the first Young Scientific Talent Lift Program of Jiangsu
Province in 2017. He received the Leike Excellence in Teaching Award of Southeast University in 2016,

18

the Qingyun Sun Excellence in Teaching Award of Southeast University in 2017, and the UniversityWide Excellence in Teaching Award of Southeast University in 2017.
He is also a (co-)recipient of Best Paper Award of IEEE Asia Pacific Conference on Circuits and Systems
(APCCAS) in 2016, Best (Student) Paper Award of IEEE International Conference on Digital Signal
Processing (DSP) in 2016, (three) Excellent Paper Awards and Excellent Poster Presentation Award of
International collaboration Symposium on Information Production and Systems (ISIPS) in 2016 and
2017, (two) Best (Student) Paper Awards of IEEE International Conference on ASIC (ASICON) in 2015
and 2017, the Best Paper Award Nomination of IEEE Workshop on Signal Processing Systems (SiPS)
in 2015, Excellent Master Dissertation Nomination of the Chinese Institute of Electronics in 2017,
Excellent Master Dissertation Award of Jiangsu Province in 2009, (three) Excellent Bachelor
Dissertation Award of Jiangsu Province in 2015 and 2016, (seven) Excellent Bachelor Dissertation
Award of Southeast University in 2015 and 2016, (two) Excellent Bachelor Dissertation Award of
Nanjing University in 2015 and 2016, the Merit (Student) Paper Award of IEEE Asia Pacific Conference
on Circuits and Systems (APCCAS) in 2008.
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Assoc. Prof. Ahmed Abdelgawad, Central Michigan University, USA

Speech Title: How the Internet of Things will Change our Future
Education
Abstract: Internet of Things (IoT) is the network of physical objects or “things” embedded with
electronics, software, sensors, and network connectivity. It enables the objects to collect, share, and
analyze data. The IoT has become an integral part of our daily lives through applications such as
public safety, intelligent tracking in transportation, industrial wireless automation, personal health
monitoring, and health care for the aged community. IoT is one of the latest technologies that will
change our lifestyle in the coming years. Even, IoT will change our education in many different ways.
Students can learn more deeply and IoT will help them to choose their own personal learning system
without any troubles. In addition, IoT will make it possible to increase the students’ interest toward a
new subject. Even, we as faculties start to change our curriculum to teach our students the IoT
technology, so they can be ready for future jobs.
Biography: Dr. Ahmed Abdelgawad received his M.S. and a Ph.D. degree in Computer Engineering
from University of Louisiana at Lafayette in 2007 and 2011 and subsequently joined IBM as a Design
Aids & Automation Engineering Professional at Semiconductor Research and Development Center.
In Fall 2012 he joined Central Michigan University as a Computer Engineering Assistant Professor. In
Fall 2017, Dr. Abdelgawad was early promoted as a Computer Engineering Associate Professor. He is
a senior member of IEEE. His area of expertise is distributed computing for Wireless Sensor Network
(WSN), Internet of Things (IoT), Structural Health Monitoring (SHM), data fusion techniques for WSN,
low power embedded system, video processing, digital signal processing, Robotics, RFID, Localization,
VLSI, and FPGA design. He has published two books and more than 78 articles in related journals and
conferences. Dr. Abdelgawad served as a reviewer for several conferences and journals, including IEEE
WF-IoT, IEEE ISCAS, IEEE SAS, IEEE IoT Journal, IEEE Communications Magazine, Springer, Elsevier,
IEEE Transactions on VLSI, and IEEE Transactions on I&M. He severed in the technical committees of
IEEE ISCAS 2007, IEEE ISCAS 2008, and IEEE ICIP 2009 conferences. He served in the administration
committee of IEEE SiPS 2011. He also served in the organizing committee of ICECS2013 and 2015. Dr.
Abdelgawad was the publicity chair in North America of the IEEE WF-IoT 2016/18/19 conferences. He
was the finance chair of the IEEE ICASSP 2017. He is the TPC Co-Chair of I3C'17, the TPC Co-Chair of
GIoTS 2017, and the technical program chair of IEEE MWSCAS 2018. He was the keynote speaker for
many international conferences and conducted many webinars. He is currently the IEEE Northeast
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Michigan section chair and IEEE SPS Internet of Things (IoT) SIG Member. In addition, Dr. Abdelgawad
served as a PI and Co-PI for several funded grants from NSF.
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Assoc. Prof. Pljonkin Anton Pavlovich, Southern Federal University,
Russia

Speech Title: Project-based learning as an effective method in
education
Abstract: Some trends and vectors of a changing educational process are considered herein. An
analysis of the learning process at universities by the example of several techniques is given in the
paper. Some issues of the integration of new educational methods into the classical education of
students are discussed herein, too. A scheme of the educational process with the use of the effective
techniques the of students’ project-based learning at universities is discussed. Some examples of the
project-based solutions for individual courses are given in this article. An appropriate analysis of the
proposed project-based learning technique effectiveness from the point of view of acquiring new
competencies and real experience in team work by students is offered in the paper.
Biography: Dr. A.P. Pljonkin received PhD degree from Southern federal university, Institute of
computer technologies and information safety (Russian Federation). The dissertation topic is
synchronization in the quantum key distribution system. He received a Master of Science degree in
2012 year in the direction of “Telecommunications”. Dr. A.P. Pljonkin has received the qualification of
Engineer (2010 year) in the specialty of “Secure communication systems”. Currently Dr. A.P. Pljonkin
works as an associate professor in Southern federal university, Institute of computer technologies
and information safety, Information security of telecommunication systems department. Head of
ICTIS project office. Director of SFU Indian-Russian scientific He is deputy head of “Quantum
Cryptography” research laboratory. Where research is conducted in the field of quantum
cryptography and quantum key distribution systems. He is a lecturer in the following disciplines:
“Decision-making in the context of information conflicts”, “Quantum communication and
cryptography” and “Secure telecommunications”. He has published more than 50 research papers
(including Methodological developments) in Journals and International Conferences of high repute
including IEEE, AIP, Scopus, ACM, Web of Science, etc. Dr. A.P. Pljonkin is member of IEEE and IEIE.
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Session 1: Computer Aided Education
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13:00-15:30
| Venue:
Friendship
(至友厅)>
✓
Please
note no food
or drink
is allowed
in the room.
13:00-13:30

Plenary Speech III
Assoc. Prof. Ahmed Abdelgawad, Central Michigan University, USA

Speech Title: How the Internet of Things will Change our Future Education
Abstract:

Internet of Things (IoT) is the network of physical objects or “things”

embedded with electronics, software, sensors, and network connectivity. It enables
the objects to collect, share, and analyze data. The IoT has become an integral part
of our daily lives through applications such as public safety, intelligent tracking in
transportation, industrial wireless automation, personal health monitoring, and
health care for the aged community. IoT is one of the latest technologies that will
change our lifestyle in the coming years. Even, IoT will change our education in many
different ways. Students can learn more deeply and IoT will help them to choose
their own personal learning system without any troubles. In addition, IoT will make
it possible to increase the students’ interest toward a new subject. Even, we as
faculties start to change our curriculum to teach our students the IoT technology, so
they can be ready for future jobs.
WR0018

An Empirical Study of Incorporation of Augmented Reality into Civic Education

13:30-13:45

Wei Zheng, Yan Zhou and Yi Qin
China University of Geosciences (Wuhan), China
Abstract: This paper attempts to examine the effectiveness of educational
application of augmented reality into civic education class. 166 college freshmen
students were investigated in a randomized field teaching experiment to determine
the statistical difference between the traditional teaching mode and new one which
connects AR course materials to civic education course with academic emotions,
learning strategies and environment as research variables. As suggested by the
results of Independent test and Pearson correlation, we found that students’ positive
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academic emotions in the class with AR based teaching materials increased with
more self-regulated learning strategies adopted and improved classroom
environment. The study has implications for the development of civic education
curriculum, which encourages the incorporation of today’s AR technology into civic
education.
WR0019

Ethical Thinking of Driverless Cars

13:45-14:00

Guiqin Li, Yang Li, Zhiyuan Gao and Feng Chen
Shanghai University, China
Abstract: In recent years, the ethical issues of driverless cars have become more and
more serious. The reason is that when an accident occurs, the subject of judgment
is transformed into a smart operating system by a traditional driver, and the
program operating system is intuitive and deterministic compared to human
thinking. This paper starts from the ethical dilemma of driverless cars and analyzes
the causes of ethical problems. Author gives three principles to solve some ethical
problems: the principle of consciousness transformation, the principle of
randomness,

and

the

principle

of

law-based

compliance.

Through

the

transformation of consciousness, we can give more development space to the new
thing of unmanned driving, and then reduce the existing ethical problems through
technological advancement. The principle of randomness and the principle of lawbased compliance are the principles that must be followed when the unmanned
technology has not developed to the perfect stage. The principle of randomness
solves the problem of class differentiation, and the law can reduce the ethical
problems arising from the responsibility.
WR0022

A measuring System of Teacher-student Interaction in Classroom

14:00-14:15

Lianzhen Liu, Wei Liu, Zijian Fan and Jing Xu
Huazhong University of Science and Technology, China
Abstract: The measurement on teacher-student interactions plays an important role
in the area of teaching evaluation, which is conducted manually by the observers in
the traditional classroom observation. Recently, some measuring systems were
proposed to detect and record the human behaviors in classroom. However, these
work focus more on detect and recognize individual body actions rather than
meaningful measurement on their temporal relationship. In this paper, we take the
simplest case of teacher-student interaction as our target, i.e., teacher orally instruct
students, and develop a measuring system to detect the students’ body response to
the teacher’s oral instructions. Kinect device is adopted to detect the student’s body
gesture, and voice recognition technique is used to recognize the content of
teacher’s instruction. In order to detect one specified student behavior from the time
serial of gesture data flow, an improved DTW schema is proposed. Experiments
demonstrate that this technical prototype can effective identify the student’s
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response behavior and provide a quantified measurement on this simple teacherstudent interaction.
WR0023

Bibliometric Analysis of Wearable Devices and Their Applications to English

14:15-14:30

Education
Li Cheng and Jigang Yao
Beijing University of Posts and Telecommunications, China
Abstract: This paper reports a study investigating the trends and hotspots of
wearable devices (WDs) research using the software of Citespace. A total of 4,423
research articles (2008-2017) were retrieved from Web of Science, an online service
offering access to multiple databases of academic and scientific disciplines. The
study employed CiteSpace III to do a systematic and quantitative analysis of the WDs
literature. Results show that wearable devices have been used in many fields
including materials, biomedicine and telecommunications. In the field of English
education, two trends have been identified. One is the use of WDs in a virtual
reality/augmented reality classroom or language lab and the other the integration
of smart devices with mobile learning. With the innovations in materials, information
technology and social networks, WDs will provide more effective services to learners
of English. It is anticipated that due to their increased Internet connectivity,
improved usability, reduced costs and increased reliability, there will be more and
more pedagogical opportunities for educators to use wearable devices in English
education in the future.

WR0016

The Optimization of the Topology of MOOC Educational Network Based on

14:30-14:45

Attraction of the New Added Courses
Aiyuan DUAN, Yang LIU and Jiachi CHEN
Huazhong University of Science & Technology, China
Abstract: With the rise of“Massive open online course” (MOOC), there are increasing
new courses in the education network platforms, which plays a crucial role in the
formation and development of MOOC educational network system. However, there
are some phenomena of blindly developing MOOC in the practical work. One MOOC
educational network is studied as a case, where 9 level-I courses, 46 level-II courses
and 230 level-III courses are selected. an improved gravity model is introduced to
calculate the attraction between the courses in the MOOC educational network. As
network optimization and evolution are interrelated, no optimization exists without
evolution. Systemic optimization analysis is necessarily based on the analysis of the
topology evolution analysis of the MOOC educational network. The evolution
process of MOOC educational network topology, based on the attraction of courses,
is a complex dynamic process. There are many rules and mechanisms that have
impact on the evolution process. The fundamental theories of complex network
models are studied, and a topology evolving model of MOOC educational network
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is developed with comprehensive consideration of the attraction and node degree
of MOOC. Computer simulation of the topology evolution process of the MOOC
educational network is carried out applying the proposed model algorithm, and a
topology evolution graph of the MOOC educational network based on the attraction
of MOOC is formed. Analysis of the network topological evolution supports the
research on the topology optimization of MOOC educational network. The basic
network parameters of a new network with the same nodes and network structure,
but different average degree, may be obtained by changing the code of the
evolution model. Furthermore, the optimal average degree of the network topology
is selected after analyzing the network parameters of each network. The optimal
average degree of the network topology is taken as an average degree of the new
MOOCs in a certain MOOC educational network. Network topology parameters of
the new MOOCs with the same average degree but different node degree are added
in the analysis. The study shows that compared with the initial network, the network
topology improves in terms of all basic statistics and the network becomes more
effective when the degree of attraction of the new MOOC is set at 100, which shows
that the network is optimized. As a result, the new MOOC is selected to join in the
MOOC educational network.
WR0036

Faculty Prediction of Pakistani Institutions by using Convolutional Neural Network

14:45-15:00

(CNN)
Samina Kausar, Xu huahu, Muhammad shahid Iqbal, Muhammad Yasir Shabir, Zhu
Wenhao and Muhammad Raheel
Shanghai University, China
Abstract: In machine learning field, the total number of teachers’ prediction is a
challenging task. In this article, we used a convolutional neural network (CNN) to
predict the future need of total working teachers in Pakistani schools and colleges.
Time series data from 1982–2017 have been used and data is related to different
types of institutes, like primary, middle and high schools, inter and degree colleges,
the data were collected from National Bureau of Statistics of Pakistan, and the
output of total number of working teachers was 1,000 units. The results have shown
good accuracy and findings suggested to increase the working staff. Thus, the
government needs to introduce new policies for teachers to improve the number of
teachers. This proposed method is applicable for developing countries (like third
world countries) and they can compare the number of teachers with increasing
number of students. Hence, some new policies can be introduced to increase the
working faculty in the current scenario.

WR0017

The Barriers of School Using Subject Design Curriculum in Implementing STEM

15:00-15:15

Education: Perspectives of Science Teacher
M. Mamduh Winangun and Deni Kurniawan
Universitas Pendidikan Indonesia, Indonesia
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Abstract: The purpose of this study is to analyze the barriers of schools that use
subject design curriculum in implementing STEM education from the perspectives
of science teacher. This qualitative descriptive study is conducted at ten junior high
schools in which their science teacher has received STEM education assistance from
experts. Research data are gathered by questionnaires, document analysis, and
interviews. The results of this study indicate that the time in evaluating learning, the
lack of support from parents of students, and poor preparation of implementation
are the barriers of respondents in implementing STEM education in school using
subject design curriculum. Conversely, lack of collaboration, lack of leadership, low
support from school leaders, lack of preparation for implementation, limited
funding, unsupporting school systems, unsupporting school facilities, and
unfamiliarity of project-based learning did not hamper respondents. Nevertheless,
the respondents could not integrate STEM subject and design learning well. Further
research is needed to get deeper explanation about barrier components effecting
success of STEM education implementation in school that use subject design
curriculum.
WR0015

Analysis of the Influence of Education APP on the Independent Learning Mode of

15:15-15:30

Junior Middle School Students
Xueyan He, Yonghong Wang, Xianmin He, Xing Zhang and Peiliang Ma
Northwest Normal University, China
Abstract: In the context of the era of artificial intelligence, mobile learning methods
are increasingly popular. Through literature research, it is found that with the
deepening of subject research, more and more researchers have begun to explore
the impact of mobile learning methods on disciplines, teacher teaching, teacher
evaluation, etc., while exploring the educational APP for students' independent
learning methods. The field research of influence is scarce. With the maturity of
mobile learning technology, education APP occupies the main force of the mobile
application market, and students' learning styles tend to diversify. As an auxiliary
tool for education and teaching, APP helps students to acquire more extracurricular
learning resources, and it also influences students' independent learning methods.
Therefore, this paper uses the method of comparative analysis to analyze the
influence of educational APP on the self-learning mode of junior high school
students, and clearly concludes that education APP has a certain impact on the selflearning mode of junior high school students, and deeply analyzes its influence on
junior high school students. The factors of self-learning are followed by suggestions
for management from software developers, managers, teachers and parents. Finally,
it is intended to provide a new way of thinking and perspective for exploring the
field of students' independent learning.
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Session 2: Education Technology
Chair: TBA
<Time: 13:00-15:20 | Venue: Peace (至平厅)>
13:00-13:20

Invited Speech
Assoc. Prof. Pljonkin Anton Pavlovich, Southern Federal University, Russia

Speech Title: Project-based learning as an effective method in education
Abstract: Some trends and vectors of a changing educational process are considered
herein. An analysis of the learning process at universities by the example of several
techniques is given in the paper. Some issues of the integration of new educational
methods into the classical education of students are discussed herein, too. A scheme
of the educational process with the use of the effective techniques the of students’
project-based learning at universities is discussed. Some examples of the projectbased solutions for individual courses are given in this article. An appropriate
analysis of the proposed project-based learning technique effectiveness from the
point of view of acquiring new competencies and real experience in team work by
students is offered in the paper.
WR0032

Exploration for Professional Degree Postgraduate Education at Military Academy

13:20-13:35

Xiaofeng Gu, Kai Kang, Jiabao Wang, Ning Qi, Yong Li and Bin Wang
Army Engineering University of PLA, China
Abstract: Professional degree postgraduates at military academy are served to the
demands of national defense and military development. With regard to current
demands of troops for high-level talents, military postgraduate education shall focus
on both academic abilities and military occupational abilities. In this paper, we
investigate state-of-the-arts of professional degree postgraduate education in
America, Britain, Germany and Japan, and compare them from four main influencing
factors. Then, we analyze the current problems of professional degree postgraduate
education in military academy. Finally, we propose several strategies to tackle the
problems and to promote the military occupational abilities.

WR0026

The Analysis of Subject Matter Content, Teaching Methodology Organization and

13:35-13:50

Graphic Element of An Indonesian Textbook
Ahmadi
Universitas Pendidikan Indonesia, Indonesia
Abstract: Textbook play a significant role in the teaching learning process because
it is one of the key features in conducting teaching-learning activities in the
classroom. For some teachers and students, a textbook is a guide which shows the
path that must be taken to reach the stated
objectives. Its contents could lead the teachers to decide activities that will be carried
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out in the classroom. The students also could prepare themselves for their study
based on its structure. Textbook also provides knowledge and skills for students.
Bahasa Inggris Kelas X is an English
textbook provided by the Indonesian government as a handbook for the teachers in
conducting the English teaching-learning process at the level of senior high school
grade X in Indonesia issued by The Ministries of Education and Culture of Indonesia.
This is a descriptive qualitative study which is applied The English Language
Teaching Textbook Evaluation Checklist (ELT-TEC) framework to evaluate the
textbook. The findings show that the textbook is appropriate to be used at schools.
Some suggestions are proposed at the end part of the paper.
WR0011

Research on Teaching Reform of Compiling Principle Based on the Cultivation of

13:50-14:05

Practical Ability
Yaqing Shi, Song Huang and Changyou Zheng
Army Engineering University of PLA, China
Abstract: Compiling principle is a course with strong theoretical and practical
requirements. It is rich in content, strong in theory, high in abstraction, high in
algorithm complexity, strict in logical thinking, and is widely used in crossapplication with other curriculum knowledge. Students generally feel that it is
difficult to master the content of the course, and that learning is boring and
daunting. How to improve the teaching effect of Compiling Principle course and
stimulate students' learning enthusiasm is worthy of careful study by teaching staff.
Starting from the current teaching situation of Compiling Principle course, this paper
puts forward the teaching reform ideas of Compiling Principle Course Based on the
cultivation of practical ability. The teaching of course is analyzed and explained in
detail from three aspects: the construction of integrated experimental environment
supporting the reform of experimental teaching mode, the realization of systematic
experimental

learning

context,

the

reform of

classroom

teaching

mode,

experimental teaching mode and comprehensive assessment mode. Teaching
practice has proved that the reform design proposed in this paper has a significant
effect on cultivating students' practical ability and improving the teaching effect.
WR0029

Mediated Metacognitive Engagement in Flipped Learning: A Proposal for Reporting

14:05-14:20

Lina Guo
The University of Waikato, Newzeland
Abstract: The need for maximizing learning is increasing in the schooling system in
China. Cognition development and the ability of cognition management are both
crucial for effective teaching and learning. Thinking of one’s thinking is termed as
metacognition. This research aims to explore how English language teachers and
their students mutually develop and engage in metacognitive thinking using
dialogic inquiry within the flipped learning context in a junior secondary school in
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China. A flipped inquiry-based teaching intervention designed to explore classroom
dialogue with a view to enhance students’ metacognitive learning. We conduct this
research to develop teachers’ professional understanding of metacognitive
engagement in flipped learning classrooms in China. To enhance this, the study uses
a qualitative research method within a sociocultural paradigm to explore the
processes that enable teachers to engage in mediational metacognitive thinking
with each other and their students using dialogic inquiry within the flipped learning
context in a junior secondary school in China. The findings from the study provides
insight into the process of how teachers are trained, how they enact their
professional understanding in classroom practice and how mutual influence work
between teachers and their students in the process of metacognitive engagement
in a flipped inquiry-based dialogic teaching context. The results of the research
showed that using dialogue with the guidance of the framework is a successful trial,
especially in the problem-solving process.
WR0028

A Comparative Study of Higher Vocational Education between Gyeonggi Road of

14:20-14:35

Korea and Jiangsu Province of China
Sun Shuo and Guo Lei
Taizhou Polytechnic College, China
Abstract: The present situation of Higher Vocational Education in Jiangsu Province
of China and Gyeonggi-Do of Korea is compared. Such a comparison can better
reflect the differences between the most developed regions of China and Korea. The
comparative results show that both Jiangsu Province and Gyeonggi-Do have
developed well under their own higher vocational education laws and regulations.
The comparative results show that higher vocational education in Jiangsu Province
is larger in scale and more complete in major subject categories; the funds and
teachers in Gyeonggi-Do of Korea are more widely sourced; both Jiangsu Province
and Gyeonggi-Do all trained enough high-skilled labor force for the development
of national economy in the region. In the future, higher vocational education in
Jiangsu province should focus on developing lifelong education and vocational
education for special groups, and also need to move vocational education
experience to the international level, so as to train applied high technology
professionals for the implementation of "one belt and one road".

WR0030

Exploring the Curriculum Development of Financial Technology Based on Industry-

14:35-14:50

Academia Collaboration
Kun Chen, Qi Teng and Yixuan Zhang
Department of Finance at Southern University of Science and Technology, Shenzhen,
China
Abstract: A trend of integrating Information Technology (IT) into the traditional
financial industry has been increasing, impetus unavoidable due to the rapid
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development in IT. Traditional curricula of Finance had been built upon the
framework of classic Economics, and this model started falling short providing
qualified graduates to the financial workforce as the landscape changed. Financial
Technology (FinTech) was the response, a newborn approach designed to address
the gap. The curricula of conventional financial subjects lacked the practicality for
studies, and the link between teaching and assessment needed revisiting. FinTech
addresses the practicality and the link through carefully considering the
transferability of applicable skills taught in education, Industry-Academia
Collaboration, simply meaning to prepare students with practical skills that align
with needs from the industry. This paper proposes a new curriculum model of
FinTech based on the integration of teaching and talent needs from the finance
industry. Practice is infused into the model, to which the step of corporation
assessment of practice is introduced. This curriculum covers three parts, which are:
1) curriculum framework, 2) creativity of curriculum structure, and 3) assessment of
practice. The subject construction and development of FinTech are discussed and
elaborated from the above three perspectives. Curriculum development aims to
create an educational environment where the needs from the industry are addressed
and combined into the pedagogy.
WR2004

The Five-in-one Systematic Reform of the Mechanical Foundation Series

14:50-15:05

TIAN E
Beijing Union University, China
Abstract: From the perspective of the overall and system, the teaching contents of
the five courses of Engineering Graphics, Mechanical Design Foundation,
Mechanical

Manufacturing

Foundation,

Interchangeability

and

Technical

Measurement, and Engineering Mechanics are expanded into five modules, to build
a "five in one" curriculum system. Through reconstructing the teaching contents of
the five modules, the overall planning of the teaching case, and taking the design of
reducer as a scenario clue, the teaching contents of the scattered five modules are
connected in series to build a holistic and systematic teaching system.
WR0037

Novel Education Technology May Derive from Personal Genome Data: A Language

15:05-15:20

Gene Polymorphism Site Potentially Associated with Translation-writing Errors in A
Bilingual Classroom of Chinese Students
Wei Xia, Zhizhou Zhang and Changlu Guo
Harbin Institute of Technology, China
Abstract: In this paper, we describe the potential correlation between translationwriting error types and students’ language gene single nucleic polymorphism (SNP)
sites. One SNP site, SNP4, or Rs1852469, seems more closely associated with four
types of translation-writing error types. The SNP information was decoded by DNA
sequencing of the language gene FOXP2 extracted from participants’ vein blood
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samples. Considering the sampling size is very small (21 students), the conclusion of
this study is very preliminary, but the combination of classroom performance and
personal gene information may lead to novel education technology derived from
personal genome data in the future.
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Session 3: Machine Learning and Applications
Chair: TBA
<Time: 13:00-15:30 | Venue: Harmony (至和厅)>
WR023

Second Glance framework (secG): Enhanced Ulcer Detection with Deep Learning on

13:00-13:15

a Large Wireless Capsule Endoscopy Dataset
Sen Wang, Yuxiang Xing, Li Zhang, Hewei Gao and Hao Zhang
Tsinghua University, China
Abstract: Wireless Capsule Endoscopy (WCE) enables physicians to examine
gastrointestinal (GI) tract without surgery. It has become a widely used diagnostic
technique while the huge image data brings heavy burden to doctors. As a result,
computer-aided diagnosis systems that can assist doctors as a second observer gain
great research interest. In this paper, we aim to demonstrate the feasibility of deep
learning for lesion recognition. We propose a Second Glance framework for ulcer
detection and verified its effectiveness and robustness on a large ulcer WCE dataset
(largest one to our knowledge for this problem) which consists of 1,504 independent
WCE videos. The performance of our method is compared with off-the-shelf
detection frameworks. Our framework achieves the best ROC-AUC of 0.9235 and
outperforms the results of RetinaNet (0.8901), Faster-RCNN(0.9038) and SSD-300
(0.8355).

WR036

Radio Frequency Sensing Based Environmental Monitoring Technology

13:15-13:30

Xianxun Zhu, Yang Zhang, Zhiyang Zhao and Jiancun Zuo
Shanghai Second Polytechnic University, China
Abstract: In recent years, the research and development of environmental action
monitoring at home and abroad are in full swing. RF sensing has achieved a series
of breakthrough research results based on its advantages in the application of
behavioral identification, positioning and target monitoring. This paper first
introduces the application scenarios of RF-awared environment monitoring and
compares them with traditional environmental monitoring technologies. Then it
analyzes the basic principles of RF sensing technology and the applications of signal
acquisition method, feature extraction method, fingerprint database establishment
method and machine recognition method in behavior recognition, positioning and
target monitoring. Finally, the limitations of the current research and the future
development directions are pointed out.

WR016

Facial Expression Recognition Based on Conjugate Gradient Extreme Learning

13:30-13:45

Machine
Chen Jian
Fuzhou University, China
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Abstract: This paper proposed a face recognition algorithm based on conjugate
gradient extreme learning machine. General extreme learning machine algorithm,
which is gained by using method of calculating generalized inverse, the process is a
large amount of computation and memory consumption. For this problem, this
paper proves the positive definiteness of the calculated matrix, and based on this,
an extreme learning machine solution algorithm based on conjugate gradient
algorithm was proposed and kernel function is introduced to improve its nonlinear
classification performance. At the same time, DAG method is used to extend the
binary classification conjugate gradient extreme learning machine to multiclassification problems. Experimental results show that the computational speed of
the algorithm in this paper is faster than that of the general extreme learning
machine algorithm, and the classification accuracy is higher than that of the general
extreme learning machine algorithm.
WR047

A Design Framework for Adaptive E-learning Environment

13:45-14:00

Xuanxi Li, Xiaoxue Wang, Xiaoqing Gu
East China Normal University, China
Abstract: This study aims to develop an adaptive e-learning environment design
framework based on learner personas. In terms of This study describes an adaptive
e-learning environment design framework with a focus on learner personas.
Following the TPACK model, this study puts forward a framework of Persona-based
Technological Pedagogical Content Design (PTPCD). The framework of PTPCD
guides designers of adaptive e-learning environment through suggested and
recommended Technological Pedagogical Content to the target learners with
matching persona intelligently or semi-intelligently. Designers are suggested to
select the indicators consciously based on the teaching objectives and specific
teaching and learning situation. Using data mining techniques to label personalized
classification, which leads to learner personas. The PTPCD has theoretical and
practical implications for designers and researchers of adaptive e-learning
environment. Future studies are suggested to demonstrate and complement the
framework in practice.

WR1001-A

Unsupervised Learning and Prototype Discovery Using Phylogenetic Trees:

14:00-14:15

Application to Symbolic Musical Rhythm Sequences
Godfried T. Toussaint
New York University Abu Dhabi, UAE
Abstract: Traditional approaches to unsupervised learning are predominantly based
on tools such as hierarchical cluster analysis, k-means, proximity graphs, and neural
networks; then prototypes for each cluster are typically calculated using the mean
or median [1], [2]. These methods are not well suited for musical rhythms
represented as symbolic sequences. Here phylogenetic trees, computed with the
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SplistsTree-4 software [3], are explored for non-parametric unsupervised learning
and prototype discovery of musical rhythm datasets. The dissimilarity measure used
for comparing symbolic musical sequences is the edit (Levenshtein) distance. This
approach has the additional advantage of shedding light on the historical evolution
of musical rhythms. Results of several new experiments are reported, using datasets
of traditional musical rhythms indigenous to different world cultures, that showcase
the successful applicability of these methods.
WR060

Exploring Data Sampling Techniques for Imbalanced Classification

14:15-14:30

Yu Sui, Xiaohui Zhang, Jiajia Huan and Haifeng Hong
Program & Research Center, Guangdong Power Grid Corporation, China
Abstract: The class imbalance problem is one of the key challenges in machine
learning and data mining. Imbalanced data can result in the sub-optimal
performance of classification models. To address the problem, a variety of data
sampling methods have been proposed in previous studies. However, there is no
universal solution and it is worth to explore which kind of data sampling technique
is more effective in balancing class distribution in terms of the type of data and
classifier. In this work, we present an experimental study based on a number of realworld data sets obtained from different disciplines. The goal is to investigate
different sampling techniques in terms of the effectiveness of increasing the
classification performance in imbalanced data sets. In particular, we study ten
sampling methods of different types, including random sampling, cluster-based
sampling, ensemble sampling and so on. Besides, the C4.5 decision tree algorithm
is used to train the base classifiers and the performance is measured by using
precision, G-Measure and Cohen's Kappa statistic.

WR059

A New Method for Constructing Ensemble Polynomial Regression Model in Privacy

14:30-14:45

Distributed Environment
Yan Shao, Zhanjun Li, Wenjing Hong
University of Science and Technology of China, China
Abstract: The idea of ensemble learning can be used to solve problems about privacy
preserving distributed data mining conveniently. Owners of distributed datasets can
get an integrated model securely just by sharing and combining their sub models
which are built on their respective sample sets, and generally the integrated model
is more powerful than any sub model. However, sharing the sub models may cause
serious privacy problems in some cases. So in this paper, we present a new method,
based on which the data holders can integrate their sub polynomial regression
models securely and efficiently without sharing them, and get the optimal
combination regression model. In addition to theoretical analysis, we also verify the
availability of the new method through experiments.
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WR0025

Ethical Dilemma and Countermeasure in Artificial Intelligence Engineering

14:45-15:00

Feng Chen, Yuguo Jin, Guiqin Li and Zhiyuan Gao
Shanghai University, China
Abstract: With the continuous development and maturity of artificial intelligence, its
application in many industries has gradually deepened, which has caused many
ethical problems. This paper analyses the engineering ethical dilemma in the
development of artificial intelligence from the aspects of intelligent robots, selfdriving technology, killer robots and public information security, and further
explores

the

causes

of

related

problems.

Finally,

the

corresponding

countermeasures are put forward, including strengthening the supervision of
artificial intelligence technology and products, enhancing the moral responsibility
of scientists and engineers, strengthening international cooperation and building a
human-machine

fate

community.

The

analysis

of

ethical

problems

and

Countermeasures in artificial intelligence technology will help to solve the dilemma
faced by AI technology in the development process to a certain extent.
WR007

Extracting Stroke Errors from Digital Ink Characters by Beginning Learners of Chinese

15:00-15:15

as A Foreign Language Based on Accurate Stroke Matching
Hao Bai, Xi-Wen Zhang
Beijing Language and Culture University, China
Abstract: The extraction of errors is an important aspect of Chinese character writing
research. Stroke errors are the origins of most handwriting mistakes. Previous works
have made some efforts on the types of errors extracted, while most of them are
either preset by rules or deficient to include all types of stroke errors. For foreign
students learning Chinese as a foreign language, especially beginners whose writing
habits and characteristics are affected by ones of their native languages, methods
by presetting are difficult to adopt. Therefore, this paper initiated from the data
itself, proposes an adaptive approach to extract handwriting errors based on the
result of the stroke matching which is accurate to sampling points in strokes. After
the tagging list given as a matching index, the writing errors are adaptively extracted
in different stroke errors of Chinese characters, including missing strokes, extra
strokes, concatenated strokes, broken strokes, redundant strokes, incomplete
strokes, the error of orientation and order. After serial experiments, the result
indicates that the proposed approach is effective in extracting handwriting stroke
errors.

WR042

Caries Lesion Detection Tool using Near Infrared Image Processing and Decision

15:15-15:30

Tree Learning
Jessie R. Balbin, Renalyn L. Banhaw, Christian Raye O. Martin, Joanne Lorie R. Rivera,
Jeffrey R. Victorino, Leonardo D. Valiente
Mapua University, Philippines

36

Abstract: The population of those who are developing caries lesions are increasing.
To aid dental practitioners in detecting and identifying caries lesions that the time
needed to observe an active lesion can be shortened and be more objective is a
great help in slowing down the increasing rate of dental cases. The use of Near
infrared light as a non-ionizing alternative for radiograph has been used in several
medical studies. To maximize the use of NIR light, a prototype with image filtering
and segmentation process and machine learning program was designed to identify
caries lesion severity using the International Caries Classification and Management
System (ICCMS) Caries Merged Categories. It uses CART (Classification and
Regression Trees) a decision tree algorithm that trains to classify data and uses
various classifiers for machine learning and model training. In the study, images with
NIR illumination were used to test the performance of the prototype which was
assessed by the dental practitioner beforehand. A total of 122 tooth samples were
used in the simulation. Twenty percent (20%) of the total samples were classified as
R0, 40% as RA, sixteen percent (16%) as RB and twenty-four percent (24%) as RC
according to the ICCMS caries categories. The prototype was proven to yield results
with a confidence level not less than ninety-five percent (95%). The Study was
relevant to the process of immediate and non-ionizing determination of carries
lesions and to the developing role of NIR light usage for tooth illumination.

Coffee Break 15:30-15:45
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Session 4: Pattern Recognition and Classification
Chair: TBA
<Time: 15:45-18:15 | Venue: Friendship (至友厅)>
WR006

Multi-Scale Binary Geometric Feature Description and Matching for Accurate

15:45-16:00

Registration of Point Clouds
Siwen Quan, Jie Ma, Fan Feng, Kun Yu
Huazhong University of Science and Technology, China
Abstract: Point cloud registration in military scenarios is pivotal to automatic object
reconstruction and recognition. This paper proposes 1) a multi-scale binary feature
representation called mLoVS (multi-scale local voxelized structure) and 2) a “minpooling” based feature matching technique for accurate registration of tank point
clouds. The key insight of our method is that traditional fixed-scale feature matching
methods either suffer from limited shape information or data missing caused by
occlusion, while the multi-scale way provides a flexible matching choice. In addition,
the binary nature of our feature representation can alleviate the increased time
budget required by multi-scale feature matching. Experiments on several sets of
tank point clouds confirm the effectiveness and overall superiority of our method.

WR012

SE-Dual Path Networks combined with a Navigator for Fine-Grained Classification

16:00-16:15

Yang Liu and Zhong Jin
Nanjing University of Science and Technology, China
Abstract: Recognizing fine-grained categories is difficult due to the challenges of
discriminative region localization and fine-grained feature learning. To handle this
circumstance, we propose a novel model termed SDN-Net for SE-DPN-Navigator
Networks, which consists of DPN (Dual Path Networks), SE-blocks (Squeeze-andExcitation Blocks) and a Navigator. DPN shares common features while maintaining
the flexibility to explore new features. Moreover, we add SE-blocks into DPN to make
up the SE-DPN which acts as a feature extractor of the proposed model, SE-blocks
helps the model learn to use global information to selectively emphasize informative
features and suppress less useful ones. We also use a Navigator to help the model
to detect most informative regions without extra bounding box/part annotations.
Our model can be trained end-to-end. With the great cooperation between these
three components, we achieve state-of-the-art performance on two publicly
available fine-grained recognition datasets (CUB-200-2001 and Stanford Cars).
Besides, we have done ablation studies and confirmed the effectiveness of each
components in the proposed model.

WR015

Retrospective Convolution and Static Sample Synthesis for Instantaneous Change

16:15-16:30

Detection
Chao Chen, Sheng Zhang, Cuibing Du
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Tsinghua University, China
Abstract: Change detection has been a challenging visual task due to the dynamic
nature of real-world scenes. Good performance of existing methods depends largely
on prior background images or a long-term observation. These methods, however,
suffer severe degradation when they are applied to detection of instantaneously
occurred changes with only a few preceding frames provided. In this paper, we
exploit spatio-temporal convolutional networks to address this challenge, and
propose a novel retrospective convolution, which features efficient change
information extraction between the current frame and frames from historical
observation. To address the problem of foreground-specific overfitting in learningbased methods, we further propose a data augmentation method, named static
sample synthesis, to guide the network to focus on learning change-cued
information rather than specific spatial features of foreground. Trained end-to-end
with complex scenarios, our framework proves to be accurate in detecting
instantaneous changes and robust in combating diverse noises. Extensive
experiments demonstrate that our proposed method significantly outperforms
existing methods.
WR019

Heart Beat Classification and Matching Recognition Based on Hierarchical Dynamic

16:30-16:45

Time Wraping
Liu Si, Zhan Enqi, Wang Yang, Zheng Jianbin
Wuhan University of Technology, China
Abstract: Automatic heartbeat classification is an important technique to assist
doctors to identify ectopic heartbeats in long-term Holter recording. In this paper,
the ECG signal in the MIT-BIH database is filtered first, and then the R-peak
detection is performed by the classical method named Pan-Tompkin. The first 100
and the last 150 data points of the R-peak are as chosen as matching signals.
Following the recommendation of the Advancement of Medical Instrumentation
(AAMI), all the heartbeat samples of MIT-BIH coudle be grouped into four classes,
such as normal or bundle branch block (i.e., class N), supraventricular ectopic (i.e.,
class S), ventricular ectopic (i.e., class V) and fusion of ventricular and normal (i.e.,
class F). The division of training and testing data complies with the inter-patient
schema. The ECG signals are matched and recognized as specific cardiac diseases
using curve fitting and the hierarchical dynamic time warping (DTW) algorithm.
Experimental results show that the average classification accuracy of the proposed
DTW algorithm is 92.51%, outperforming the other methods. The sensitivities for
the classes N, S, V and F are 98.94%, 99.06%, 96.77% and 93.81% respectively, and
the corresponding positive predictive values are 93.94%, 91.18%, 88.24% and
96.67%, respectively.
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WR002-A

Voice Biometric Authentication

16:45-17:00

Naveen Mohan and Min Chen
University of Washington Bothell, USA
Abstract: Voice authentication is the process of verifying the speaker on the basis of
individual information included in speech waves. This paper presents a voice-based
authentication framework to ensure secure system access by using a two-phase
authentication technique. In the first phase, a data mining process is applied to
capture each speaker’s voiceprint. Specifically, during the signup process, each user
is required to read a key-phrase, which is recorded by the system. Then, its critical
voice information represented by Mel Frequency Cepstral Coefficients (MFCC) is
extracted and passed to KNearest Neighbor (k-NN) classifier to build the speaker
classification model. This model will be applied to validate the authentication of a
user during login. The second phase is developed to further improve the system
security. It requires a user to verbally respond to a specific security question, which
will be recognized by a speech recognition component and validated against the
correct responses established during user ’ s signup. The effectiveness of the
proposed framework is demonstrated via a set of experiments.

WR035

An Efficient Approach Combined with Harmonic and Shift Invariance for Piano Music

17:00-17:15

Multi-Pitch Detection
Kai Deng, Gang Liu, Yuzhi Huang
Beijing University of Posts and Telecommunications, China
Abstract: We propose an efficiently discriminative method that using AdaBoost as
binary classifiers combined with musical signal properties for polyphonic piano
music multi-pitch detection. As features, we use spectral components of multiples
and divisions of notes’ fundamental frequency, which can reduce note’s feature
redundancy compared with full spectrum. For the frame-level multi-pitch detection,
the features of notes have adjacent pitches are similar (we called it shift invariance),
which inspires us to use one binary classifier to detect those notes’ pitch. In a certain
extent, those adjacent notes improves the classifier’s generalizability. In the postprocessing stage, to combine with time property, we concatenate each notes’
several continuously frame-level predictions as their new features for final pitch
detection. In conclusion, the proposed method with fewer classifiers achieves better
performance compared with other methods.

WR050

Prediction Accuracy Analysis with Logistic Regression and CART Decision Tree

17:15-17:30

Xudong Zhang, Di Wang, Ying Qian, Yingming Yang
East China Normal University, China
Abstract: Classification is one of the most important techniques in machine learning.
In classification problems, logistic regression and decision tree are two efficient
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algorithms in supervised learning. In this paper, we tested logical regression and
CART decision tree algorithms on different datasets. The results received from
experiments showed that CART decision tree performs much better in data set with
more attributes and slight imbalanced data distribution. At the same time logistic
regression is more accurate on datasets with fewer attributes and balanced data
distribution.
WR055

Group Binary Weight Networks

17:30-17:45

Kailing Guo, Yicai Yang, Xiaofen Xing, Xiangmin Xu
South China University of Technology, China
Abstract: In recent years, quantizing the weights of a deep neural network draws
increasing attention in the area of network compression. An efficient and popular
way to quantize the weight parameters is to replace a filter with the product of
binary values and a real-valued scaling factor. However, the quantization error of
such binarization method raises as the number of a filter's parameter increases. To
reduce quantization error in existing network binarization methods, we propose
group binary weight networks (GBWN), which divides the channels of each filter into
groups and every channel in the same group shares the same scaling factor. We
binarize the popular network architectures VGG, ResNet and DesneNet, and verify
the performance on CIFAR10, CIFAR100, Fashion-MNIST, SVHN and ImageNet
datasets. Experiment results show that GBWN achieves considerable accuracy
increment

compared

to

recent

network

binarization

methods,

including

BinaryConnect, Binary Weight Networks and Stochastic Quantization Binary Weight
Networks.
WR008

Flight Trajectory Clustering Based on a Novel Distance From a Point to a Segment

17:45-18:00

Set
Yingchao Xiao, Yuanyuan Ma, Hui Ding, Qiucheng Xu
State Key Laboratory of Air Traffic Management System and Technology, China
Abstract: The measurement of trajectory distance is the base of trajectory clustering.
To deal with the flight trajectory clustering in air traffic, a novel method is proposed
in this paper to measure the flight trajectory distance. This method views the
trajectory as a set of segments, whose end points are trajectory points, and it
measures the distance from a trajectory point to another trajectory, and thus
presents the distance definition of trajectories. Based on the calculated distance
matrix, spectral clustering algorithm is adopted to cluster flight trajectories. The
experiment on actual flight trajectory data verifies the effectiveness of the proposed
method.
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WR041

Raw Pork and Beef Quality Determination through pH level and Lipid Oxidation

18:00-18:15

Patterns and Image Processing
Jessie R. Balbin, Joseph Bryan G. Ibarra, Carlo Reese F. Borja, Neil Leander A. de
Dios, Paul Nicko G. Pangilinan, Miguel Francis B. Yan, Leonardo D. Valiente
Mapúa University, Philippines
Abstract: The purpose of this paper is to determine the meat quality of raw pork and
beef by means of a gas sensor and Open Source Computer Vision for real-time
pattern recognition. This is to reinforce the meat quality detection. Nowadays,
people only rely on a simple test method in determining the meat quality. This
includes, sensory evaluation, physical, chemical and microbiological testing are
described. Lipid Oxidation is a reaction that takes place when oxygen has access to
products containing fat or pigments. The main purpose of the study is to determine
the quality of raw pork and beef via different but effective methods. Subsequent to
this, Oxidation pattern of meat was also investigated.
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Session 5: Computer Vision
Chair: TBA
<Time: 15:45-18:30 | Venue: Peace (至平厅)>
WR010

Eﬀective Vision- and SoC-Based Fall Detection for the Elderly

15:45-16:00

Kuo-Liang Chung, Chi-Huang Liao, Li-Ting Liu, De-Hao Liu, Yu-Sheng Chan, and JenShun Cheng
National Taiwan University of Science and Technology, Taipei, Taiwan
Abstract: In this paper, we propose a novel Vision- and system on chip (SoC)- based
fall detection method for the elderly. Once, a fall event is detected, an alarm signal
is immediately sent out to query first aid to the elderly. Our novel fall detection
method consists of five effective steps: checking whether the light condition has
been stabilized, GMM-based background and foreground estimation, a new
strategy to solve the foreground lag problem, solving the false fall detection
problem when light comes from a neighboring room, as well as the fall detection
determination and the general-purpose input/output based warning mechanism.
Based on the test videos, the experiments have been carried out demonstrate that
our proposed fall detection method can meet the real-time, low cost, and high
accuracy demands.

WR011

Recaptured Image Detection Based on Convolutional Neural Networks with Local

16:00-16:15

Binary Patterns Coding
Nan Zhu, Minying Qin, Yuting Yin
Xi'an Technological University, China
Abstract: With the great development of image display technology and the
widespread use of various image acquisition device, recapturing high-quality images
from high-fidelity LCD (liquid crystal display) screens becomes relative convenient.
These recaptured images pose serious threats on image forensic technologies and
bio-authentication systems. In order to prevent the security loophole of image
recapture attack, inspired by the effectiveness of LBP (local binary pattern) on
recaptured image detection and the satisfactory performance of deep learning
techniques on many image forensics tasks, we propose a recaptured image
detection method based on convolutional neural networks with local binary patterns
coding. The LBP coded maps are extracted as the input of the proposed
convolutional neural networks architecture. Extensive experiments on two public
high-quality

recaptured

image

databases

under

two

different

scenarios

demonstrate the superior of our designed method when compared with the stateof-the-art approaches.
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WR021

Research on the Influence of Node Deployment in Cluster for Modeling Efficiency

16:15-16:30

Yuxiang Liu, Yang Peng, Xin Long and Maojun Zhang
National University of Defense Technology, China
Abstract: With the rapid development of oblique photography (OP) in recent years,
the accuracy of reality modeling has increased, which has led to a surge in
computational complexity. To solve the problem, a lot of reality modeling software
adopts the strategy of cluster parallel computing for modeling. In this paper, the
regression analysis method is used to study the influence of the configuration of the
compute nodes in the cluster, which aims at improving the computational efficiency
of the cluster for the 3D reconstruction task. Furthermore, the M/M/S queuing
model in queuing theory is used to model the multi-task assignment of the cluster,
and the mathematical model between compute nodes and performance of the
cluster is established, which achieves the effective quantitative evaluation of the
cluster computing efficiency. Experiments show that the CPU performance of the
compute nodes is the most critical hardware factor affecting the efficiency of the
cluster.

WR005

Detection of Imitation from Authentic Shoe Apparel using Integrated Image

16:30-16:45

Processing Techniques
Balbin, Jessie Jaye R., Mordido, McTroy John S., Pelayo, Jhohn Ramses B., Tacderas,
Ivan Hur Y., Tornea, Jucel Adelyn F., Valiente, Leonardo Jr. D.
Mapua University, Philippines
Abstract: Counterfeit protection plays an essential role in the business industry. A
manufacturer and seller of these products gain income by misleading consumers
into buying replicas and Class A products. This holds true for designer clothes, bags,
jewelry, shoes, etc. Counterfeit products are produced with the intent to take
advantage of the superior value of the original product. In this paper, the researchers
propose a method of detecting counterfeit shoes, specifically Stan Smith and Gazelle
of Adidas Company. The shoes will be captured in specific areas such as midsole,
insole, quarter, tongue, sole, and heel cap where Adidas logos or trademark is
present. This study uses image processing techniques such as Circular Hough
Transform, A-KAZE, and Optical Character Recognition. The results showed that the
methods were successful in determining an authentic shoe from a non-authentic
shoe. It was determined that the system has an accuracy of 93% and 96%, while
having an error rate of 7% and 4% for Gazelle and Stan Smith respectively.
Furthermore, a true positive rate of 100% for both shoes implies that whenever a
shoe is predicted to be authentic it is actually authentic. On another note, a false
positive rate of 12.3% and 7.4% for Gazelle and Stan Smith respectively implies how
often is it predicted to be authentic when it is actually not authentic.
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WR022

A Progressive Approach for Single Image Super-Resolution

16:45-17:00

Yongbo Liang, Guo Cao, Xuesong Li
Nanjing University of Science and Technology, China
Abstract: Convolutional neural network has achieved excellent success in single
image super-resolution. In this paper, we present a progressive approach which
reconstructs a high resolution image and optimizes the network at each level. In
addition, our method can generate multi-scale HR image by one feed-forward
network. The proposed method also utilizes the relationships among different
scales, which help our network perform well on large scaling factors. Experiments on
benchmark

dataset

demonstrate

that

our

method

achieves

competitive

performance against most state-of-the-art methods, especially for large scaling
factors (e.g. 8×).
WR025

MBNet: Multi-scale Bilinear Convolutional Neural Networks for Fine-grained Visual

17:00-17:15

Classification towards Real-time Tasks
Tingqiang Deng, Rui Li, Chunguo Li, Rutian Liao, Yang Liu, Zhe Yang, Luxi Yang
Southeast University, China
Abstract: Fine-grained visual classification (FGVC) is difficult due to the underutilization of low-level features. This paper proposes a real-time method MBNet
based on multi-stream multi-scale cross bilinear CNN that contributes to solving the
problem. First, each layer of the multi-stream CNN is extracted by basic network
such as VGGNet and others, followed by calculating multi-stream cross bilinear
vector and bottom bilinear vector of low and high level features respectively. The
FGVC results are predicted after feature fusion, which solves the problem that small
and low-level details in the original image are easily overlooked. In the widely used
datasets Caltech-UCSD Birds, Stanford Cars and Aircraft, the proposed method
shows that the accuracy is significantly improved compared to the existing methods,
reaching to state of the art level of 88.51%, 94.73% and 92.41%. It also meets the
requirements of real-time tasks.

WR030

Unsupervised Classification of PolSAR Image Based on Tensor Product Graph

17:15-17:30

Diffusion
Meilin Li, Huanxin Zou, Qian Ma, Jiachi Sun, Xu Cao, Xianxiang Qin
National University of Defense Technology, China
Abstract: This paper presents a new unsupervised classification framework based on
tensor product graph (TPG) diffusion, which is generally utilized for optical image
segmentation or image retrieval and for the first time used for PolSAR image
classification in our work. First, the PolSAR image is divided into many superpixels
by using a fast superpixel segmentation method. Second, seven features are
extracted from the PolSAR image to form a feature vector based on segmented
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superpixels and construct a similarity matrix by using the Gaussian kernel. Third, TPG
diffusion is performed on this similarity matrix to obtain a more discriminative
similarity matrix by mining the higher order information between data points.
Finally, spectral clustering based on diffused similarity matrix is adopted to
automatically achieve the classification results. The experimental results conducted
on both a simulated PolSAR image and a real-world PolSAR image demonstrate that
our algorithm can effectively combine higher order neighborhood information and
achieve higher classification accuracy.
WR039

Attention-based Multi-scale Transfer ResNet for Skull Fracture Image Classification

17:30-17:45

Dunbo Ning, Gang Liu, Rifeng Jiang, Chuyi Wang
Hubei University of Technology, China
Abstract: The diagnosis of skull fracture is mainly judged by analyzing the scanned
image of the skull. The diagnosis of skull fracture is essentially a special image
classification problem. Recently, image classification methods based on deep
learning have achieved good performance for general image classification. However,
the effect of applying these methods to the diagnosis of skull fracture is not
satisfactory. The reason is that it is difficult to distinguish the fracture regions from
the background in the scanning image, and the extracted features of skull fracture
and the background are very similar and indistinguishable. In order to solve the
above problems, this paper proposed a novel skull fracture image classification
approach based on attention mechanism, the proposed multi-scale transfer learning
and residual network (ResNet), called attention-based multi-scale transfer ResNet
(AMT-ResNet). In AMT-ResNet, attention mechanism is employed to give different
focus to the feature information extracted by ResNet. In addition, the proposed
multi-scale transfer learning is used to extract the common features from the multiscale skull fracture images. Our proposed approach is evaluated on the datasets
provided by Fujian medical university union hospital. Experimental results show that
AMT-ResNet obtains better classification accuracy than other methods on skull
fracture image classification.

WR053

Improved Threshold Function Image Denoising Method

17:45-18:00

Mengtao Huang, Lu Wang
Xi'an University of Science and Technology, China
Abstract: In this paper, an improved threshold function is proposed for the
discontinuity problem of hard threshold function and the constant deviation of
original wavelet coefficients and estimated coefficients in soft threshold function.
This function improves the deficiency of traditional threshold function by
introducing control coefficients, and the function have certain flexibility. The
experimental results show that the improved wavelet threshold function has a better
effect in removing image gaussian noise than traditional threshold function.
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Moreover, the PSNR (peak signal to noise ratio ) and EPI (edge retention index)
values of the image are both improved.
WR003

Effective Region-based Chroma Subsampling Method for Bayer CFA Images

18:00-18:15

Kuo-Liang Chung, Wei-Che Chien, Yu-Ling Lee, and Chao-Liang Yu
National Taiwan University of Science and Technology, Taiwan
Abstract: The Bayer color filter array (CFA) pattern is the most widely used CFA
pattern in the digital color cameras market. The chroma 4:2:0 subsampling of Bayer
CFA images is a necessary process prior to compression. In this paper, based on the
CFA block-distortion minimization criterion, we propose an effective region-based
chroma 4:2:0 subsampling method for Bayer CFA images. Based on the test Kodak
and IMAX datasets, the experimental results demonstrated that in the current high
efficiency video coding (HEVC) reference software HM-16.18, our method has
substantial quality of the reconstructed images when compared with the existing six
chroma subsampling methods.

WR024

Roaming of Oblique Photography Model in Unity3D

18:15-18:30

Guangyue Wang, Yang Peng, Pengfei Zhang, Maojun Zhang
National University of Defense Technology, China
Abstract: The size of 3D model reconstructed based on oblique photography is
always too large to load into Unity3D efficiently and robustly for roaming. To solve
this problem, we propose a novel roaming method for oblique photography threedimensional models in Unity3D. The method can quickly load large-scale oblique
photography model in Unity3D and realize fluency virtual roaming. Firstly, different
level of detail models are generated by using LOD (level of detail) technology and
divide the LOD models into blocks with same size. Secondly, we load the entire low
LOD model as a panoramic view of the scene and load little high LOD model blocks
around the location of viewpoint dynamically while roaming. A Nine-palace mode is
adopted for high LOD model blocks selection strategy. Finally, a coroutines and
asynchronous loading methods are used to further improve the roaming process.
The experimental results show that our method is faster than Acute3D Viewer in the
visualization of oblique photography model.
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Session 6: Data Analysis
Chair: TBA
<Time: 15:45-18:30 | Venue: Harmony (至和厅)>
WR018

Second-Order Convolutional Network for Crowd Counting

15:45-16:00

Luyang Wang, Qiang Zhai, Baoqun Yin and Hazrat Bilal
University of Science and Technology of China, China
Abstract: Single image crowd counting remains challenging primarily due to various
issues, such as large scale variations, perspective and non-uniform crowd
distribution. In this paper, we propose a novel architecture referred to Second-Order
Convolutional Network (SOCN) to deal with this task from the perspective of
improving the feature transformation capability of the network. The proposed SOCN
applies a convolutional neural network as the backbone. We introduce three
cascaded second-order blocks located behind the backbone to augment the family
of transformation operations and increase the nonlinearity of the network, which
can extract multi-scale and discriminative features. Furthermore, we design a context
attention module (CAM) including dilated convolutions to assign weights to the
score map of each second-order block for the purpose that the features which
contribute to counting can be highlighted. We conduct various experiments on
ShanghaiTeach1 and UCF_CC_502 datasets, and the results demonstrate the
effectiveness of our method.

WR026

Scale-Variant Traffic Sign Detection

16:00-16:15

Sijuan Wang and Zhiqiang You
Hunan University, China
Abstract: Accurate detection of traffic signs is vital in many applications, such as
driving assistance systems and autonomous vehicles. However, since urban scenes
are often cluttered with confusing objects, the signs may appear scale-variant (from
large to small sizes) in a single image or image sequences of traffic scenes, when
autonomous vehicles are moving fast; traffic signs therefore need to be detected
early and accurately when they appear small in the images, and tracked for timely
recognition and decision.

WR027

PolSAR Image Classification Based on Complex-valued Convolutional Neural

16:15-16:30

Network and Markov Random Field
Xianxiang Qin, Wangsheng Yu, Peng Wang, Tianping Chen, Huanxin Zou
Air Force Engineering University, China
Abstract: Recently, a complex-valued convolutional neural network (CV-CNN) has
been used for the classification of polarimetric synthetic aperture radar (PolSAR)
images, and has shown superior performance to most traditional algorithms.
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However, it usually yields unreliable results for the pixels distributing within
heterogeneous regions or the edge areas. To solve this problem, in this paper, an
edge reassigning scheme based on Markov random field (MRF) is considered to
combine with the CV-CNN. In this scheme,both the polarimetric statistical property
and label context information are employed. The experiments performed on a
benchmark PolSAR image of Flevoland has demonstrated the superior performance
of the proposed algorithm.
WR004

Swine Grunt Analysis through Intensity and Frequency Isolation with Thermography

16:30-16:45

using Adafruit AMG8833 IR Thermal Camera Breakout for Swine Stress Detection
and Reduction
Leonardo Valiente Jr, Ramon Garcia, Justin Llyod Catapang, Emmanuelle Allyanna
Manalili, Abegail Salapantan
Mapua University, Philippines
Abstract: This paper proposed an automated system that captures an infrared image
using Adafruit AMG8833 IR Thermal Camera and record audio via an
omnidirectional microphone connected to a sound card and process the data to
determine if the swine had experience thermal stress. Temperature together with
the frequency and noise intensity of the swine were logged into the system for the
data analysis. After the system detected that swine was under thermal stress, the
misting and ventilation is activated that reduce the amount of heat the swine had
experienced. Two test was conducted for comparison. A controlled setup with the
misting and ventilating and an uncontrolled with only the thermal camera and
microphone. The data gathered proves that maintaining the pig's temperature at
normal levels through the help of an automated sprinkling and ventilating device
results to better growth performance.

WR028

Survey of Mobile Robot Vision Self-Localization

16:45-17:00

Wei Shang
ACM Research (Shanghai), Inc. China
Abstract: Visual self-localization of mobile robots is a fundamental problem in robot
navigation. It is the premise of trajectory planning or vSLAM. In this paper, the
research results of mobile robot vision self-localization in recent years are reviewed.
The principle, advantages and disadvantages of various methods are introduced.

WR029

Multi-parameter Geometric Measurement of Piston Based on Laser Projection

17:00-17:15

Liu Sen, Cheng Wei, Ma Qingzeng, Ma Xinqiang, Ge Hailong
Laser Institute, Qilu University of Technology (Shandong Academy of Sciences),
China
Abstract: Aiming at the problem of low accuracy and poor safety of traditional piston
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contact detection, a multi-parameter geometric measurement system of piston
based on laser projection is proposed in this paper. Based on the principle of parallel
light column projection imaging, a mechanical structure, such as motion control
based on board card, was designed to realize multi-parameter non-contact
detection of piston ring groove width, ring groove depth and ring groove inclination.
Through the experimental study, the size tolerance of piston ring groove is about
0.02 mm, and the angle tolerance is about 0.2 degree, also the error analysis of the
whole measuring system is carried out. The results show that it is feasible to detect
the multi-parameter geometry of piston ring groove by laser projection principle,
and it can simplify the step of piston detection, ensure the detection accuracy and
improve the efficiency.
WR049

Video-based Detection and Classification of Driving Postures by Feature Distance

17:15-17:30

Extraction and BP Neutral Network
Hui Tang, Jie He, Youfeng Zheng, Jun Zhang and Lin Wei
Southeast University, China
Abstract: At present, academic research mainly focuses on detecting driver fatigue
and distraction through the driver's eyes and head. But there are few studies on
detecting driving behavior through the head, hands and even the body, most of
which use the skin color detection method to extract a single full-image pixel as a
feature and the dimension is too large, problems such as instantaneous region
overlap and partial occlusion occur inevitably in the detection process, thereby
affecting the detection accuracy. In this paper, we propose a driving posture
detection method based on video and skin color region distance. The image features
are represented by extracting the skin color region centroid coordinates of the
sampled images from videos and converting them into feature distances. Then the
BP neural network is used to implement the identification and classification of
driving behavior, which can effectively improve the detection rate of the driving
behavior, and finally realize the real-time warning of the driving process.

WR052

Replay Attack Detection by Channel Frequency Response Difference Enhancement

17:30-17:45

Xingchen Guo, Yibiao Yu
Soochow University, China
Abstract: Compared with the original speech, the replay attack speech passes
through a complex channel mainly composed of a recording device and a playback
device, and the frequency response of the channel causes a obvious change to the
high and low frequency bands of the original speech spectrum. This paper proposed
a Channel Difference Enhancement Cepstral Coefficient (CDECC) feature that
enhances the channel frequency response difference, and detects the replay attack
speech by enhancing the spectral difference caused by the channel frequency
response. Experiments based on the ASVspoof 2017 Challenge data set show that
the proposed method has a significant improvement in detection performance
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compared to the baseline system using Constant Q Cepstral Coefficients (CQCC),
and the equal error rate (EER) is reduced by 18.20% under the same conditions,
indicating that the performance of the CDECC feature is more effective than that of
CQCC and MFCC features in detecting replay attack speech.
WR0004-A

Amidst Strikes: Using ICT to Bridge the Gaps between Life-long Education,

17:45-18:00

Unemployment and Falling Educational Standard in Nigeria
Theodore Chidiezie Chineke, Priscilla Nkoli Uzoma and Anthony Unanma
Imo State University, Owerri, Nigeria
Abstract: The integration of digital information and utilization of virtual space in
almost every aspect of the society has been made easy with Information and
Communication Technology (ICT) which is positively affecting education and every
field of learning. Lifelong learning is about acquiring and updating all kinds of
abilities, interests, knowledge and qualifications from the preschool years to post
retirement which promotes the development of knowledge and competences that
will enable adaptation to the knowledge-based society and also valuing all forms of
learning. The embarrassment of unemployment and unemployable youths is
commonplace in Nigeria where strikes in the educational sector are frequent. We
discuss in this paper the conceptual frameworks and innovative computational
environments to support lifelong learning and discuss the ways that ICT can be more
gainfully deployed to bridge these gaps. Multistage sampling procedure was
adopted for the study. Stratified random sampling technique and simple random
sampling techniques were used to draw 100 undergraduate students, 100
unemployed graduates, 100 academic and nonacademic staff and 100 retired staff
from Imo State, Nigeria. A researcher’s designed instrument with a four point rating
scale titled “bridging the gaps between “life-long education, unemployment and
improved educational quality in a "strikeprone" area” was used to elicit responses
from the respondents and to collect data. The instrument was face-validated by 3
experts in test and measurement. These figures confirmed that the instrument was
reliable for use in realizing the research objectives. Mean and standard deviation
were used to answer the research question while independent t-test was used to
analyze data for the hypothesis tested at 0.05 level of significance. The results
obtained will guide educational administrators, graduates and aid the retiredworkers face the challenges of fending for themselves after retirement. The longterm effect will be improved educational standard, in spite of the incessant strikes,
when the appropriate policies are implemented by all the active parties involved.

WR0006

Research on the Teaching Mode of Information Technology Course Based on

18:00-18:15

Education Cloud Platform
Xin Li, Yan Zhang and Yu Xue
Mudanjiang Normal University, Education Information Center of Mudanjiang, China
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Abstract: With the development of technologies such as cloud computing and big
data, exploring the teaching model based on the education cloud platform has
become a research hotspot. After reviewing the development status of domestic
information technology courses and education cloud platform, this paper analyzes
the technical characteristics of cloud platform based on Mudanjiang education
cloud platform, and combines the characteristics of information technology
discipline to design a teaching model based on education cloud platform. The
activities of the teachers and students in the three stages before, during and after
the class and the supporting role of the platform were clarified. Finally, the model
was applied to the practice of junior high school information technology. The results
show that the teaching model based on the education cloud platform is conducive
to improving students' learning ability and has a positive impact on students'
interest in learning, classroom participation and knowledge application ability.
WR0034

Clustering Study of Student Groups Based on Analysis of Online Learning Behavior

18:15-18:30

Jian Wang and Yuanyuan Zhang
Central University of Finance and Economics, China
Abstract: Online education platform’s network learning can make effective
integration of education and information technology, and has a great impact on
students’ learning style and mode. The students’ learning characteristics can be
represented as operable and understandable data indicators through their behavior
data. By recording and analyzing the data of students’ learning behavior, we can
understand the learning status of different students and improve their learning
effect. This paper first obtains the observation indicators with typical significance as
the original data set, then through correlation analysis to extract six indicators that
can objectively reflect learning characteristics. In this paper, cluster analysis of these
indicators is carried out based on students’ performance to illustrate that students’
online learning has the characteristics of group. This paper focuses on the
characteristics of learning behavior of different groups, and gives corresponding
suggestions from the perspective of teaching management.
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Poster Session
WR013

Research on Hadoop-based Massive short text clustering algorithm
Qiang Zhao, Yuliang Shi, Zepeng Qing
Beijing University of Technology, China
Abstract: Many clustering algorithms work well on small data sets of less than 200
data objects. However, a large database may contain millions of objects, and
clustering on such a large data set may lead to biased results. As data volumes and
availability continue to grow, so does the need for large dataset analytics. Among
the most commonly used clustering algorithms, K-means proved to be one of the
most popular choices to provide acceptable results in a reasonable amount of time.
In this paper, we present an improved k-means algorithm with better initial
centroids. Also, we implement this modified algorithm on Hadoop platform.
Experiments show that the improved k-means algorithm converges faster than the
classic k-means and the average execution time is reduced compared to the
traditional k-means.

WR0002

Reflection and Discussion on the Teaching Concept of "Theory of Machines and
Mechanisms" Under the Situation of Emerging Engineering
You Bindi, Wang Lin and Zhao Jijun
Harbin Institute of Technology, Weihai, China
Abstract: In order to promote the new concept of engineering education and the
new mode of talent cultivation in accordance with the connotation of "Emerging
Engineering" construction, from the perspective of Emerging Engineering, the
traditional "Theory of Machines and Mechanisms" teaching system is analyzed, and
the teaching concept of the connection between the curriculum and the Emerging
Engineering construction is re-examined. The concept, Through the introduction of
the "freshman year project plan", update the teaching methods, build a new
knowledge structure system, build a platform to cultivate innovative capabilities and
"Emerging Engineering " collaborative education ideas, and the "Emerging
Engineering" collaborative education, put forward the "Theory of Machines and
Mechanisms" under the "Emerging Engineering " situation. The course develops
students' innovative consciousness and independent Innovative practice ability, and
reflects the integration of the theory and practice of the course with the Emerging
Engineering knowledge system.

WR0003

Research and Application of Project-based Teaching Reform Method Based on
Flipped Classroom in the Teaching of Programming Design Courses
Mo Hai and Haifeng Li
School of Information Central University of Finance and Economics Beijing, China
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Abstract: Aiming at the problems existing in current teaching of program design
courses in financial and economic universities: pay more attention to grammar than
methods, pay more attention to standardization than exploring, pay more attention
to teaching than learning, a project-based teaching reform method based on flipped
classroom is put forward, which is used in the teaching of program design courses
in financial and economic universities; then based on this method, the overall
framework and teaching activities are designed, which is applied in the teaching
practice of Java programming. By questionnaires, we investigate the students’
learning effects and satisfaction after adopting this teaching reform method, and
compare the teaching effect before and after adopting this method, then a further
improvement of the teaching reform method according to the results of the
questionnaires and comparisons is proposed.
WR0021

Analysis on Ethical Problems of Artificial Intelligence Technology
Guiqin Li, Xuechao Deng, Zhiyuan Gao and Feng Chen
Shanghai University, China
Abstract: In recent years, artificial intelligence has been significantly developed.
Artificial intelligence has made great contributions to the progress of human society
and has changed the traditional production methods and modes of thinking in
human society. Artificial intelligence is an emerging technology, but the current
policy system is not perfect and the supervision mechanism is not in place. This
technology inevitably brings risks such as personal privacy leakage, widening the
gap between the rich and the poor, and environmental pollution. It also raises ethical
issues such as human rights ethics, information ethics, and responsibility ethics.
Artificial intelligence technology is developing rapidly in order to safeguard the
fundamental interests of human beings and promote the healthy development of
society. We need to strengthen international cooperation, establish sound public
policies, and promote the establishment of artificial intelligence ethics and other
solutions.

WR0020

Ethics Education of Information and Big Data
Guiqin Li, Zhipeng Du, Zhiyuan Gao and Feng Chen
Shanghai University, China
Abstract: With the rapid development of information technology, the extensive
application of information network technology and smart devices in the era of big
data has not only brought great convenience to people, but also triggered a series
of new ethical issues. College students, as the main group of information activities
in the era of big data, are unable to integrate information ethics knowledge with
behaviors due to their lack of information screening ability and output ability,
resulting in various information anomies. Based on the actual curriculum research,
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this paper points out the current situation and reasons of information ethics faced
by college students, and puts forward the corresponding countermeasures, which
has a positive and farreaching significance for coordinating the ethical order of
network society and promoting the construction of a harmonious society.
WR0012

Research on the Training Mode of "Integrated Talents" in "Integration of Master and
Doctor" under the Transition of Education ： A Case Study of the School of
Mechatronic Engineering and Automation of Shanghai University
Peng Zan, Meihan Chang and Yingjie Xue
School of Mechatronics Engineering and Automation of Shanghai University, China
Abstract: In recent years, with the gradual advancement of the exploration and
innovation of talent training mode in colleges and universities in China, more and
more colleges and universities have begun to implement the “Integration of Master
and Doctor” talent training mode under the call of the Ministry of Education. The
mode is an exploration of postgraduate and doctoral education in the context of
current popular education, which is an attempt to diversify education. This paper is
based on the existing “Combined Postgraduate and Doctoral Programs” training
mode of the School of Mechatronic Engineering and Automation of Shanghai
University, and analyzing the pros and cons and putting forward the idea of
replacing the original "Combined Postgraduate and Doctoral Programs " training
mode with the "Integration of Master and Doctor" training mode. This paper
proposed corresponding improvement measures on the basis of the original
"Combined Postgraduate Doctoral Programs" in order to improve the "Integration
of Master and Doctor" through-training talent cultivation innovative mode.

WR0013

Research on the Elimination Mechanism of Postgraduates under the Quality
Assurance System of Higher Education
Peng Zan, Meihan Chang and Yingjie Xue
School of Mechatronics Engineering and Automation of Shanghai University, China
Abstract: In recent years, with the development of society, the country needs more
and more high-level talents, which provides a great opportunity for the
development of postgraduate education in China. Due to the large-scale continuous
expansion of enrollment, however, the quality of graduate education has become
increasingly prominent. With the development of education reform and the needs
of the times, the quality of postgraduate education should be improved in China.
The implementation of the elimination mechanism has become a new requirement
of the times, which is related to the development direction of each graduate student
and the development trend of high-level talents in society. According to the
postgraduate education mode of “School of Mechatronic Engineering and
Automation of Shanghai University (MEASHU)”, this paper proposes a kind of
elimination mechanism about high-quality postgraduate education, which mainly
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includes two parts, one is the transitional elimination mechanism of education and
correction, the other is the interrupted elimination mechanism of punishment and
expulsion, for improving the quality of postgraduate education effectively.
WR0014

The Conceptual Framework for Applying Digital Community Marketing and
Marketing Practices into Educational Relationship Marketing Model of Private
Technical High School in Taiwan
Chan-Tien Lin, Dan-Shang Wang and Shun-Fa Hsu
Dept. of Industrial Education and Technology, National Changhua University of
Education, Taiwan (R.O.C.)
Abstract: In Taiwan, the THS (Technical High Schools) plays an important role in
secondary education system. It cultivates a great number of grassroots technical and
innovative talents with high quality and basic skills. It also makes great contribution
to the promotion of industrial technology and the development of economics.
However, after the impact of educational reform, industrialization of education and
low birth rate, THS faces tremendous crisis for management and survival; particularly
the private THS, due to self-financing resources, lack of historical aura, community
advantages and public identity. Therefore, private technical high schools are in a
more difficult situation in comparison with the same scale public THS. This research
focuses on THS and tries to investigate the role of EMP (educational marketing
practices) within schools and relative marketing; also, it explores the influence of the
DCM (digital community marketing) in EMP. The research also tries to build a
conceptual framework, that is educational related marketing model (ERM model),
based on the inclusion of DCM and marketing practice towards THS relational
marketing so that it can be used as the initiation of other related researches.

WR0024

Autonomous Driving Ethics Case Study for Engineering Ethics Education
Yijia Zhou, Jiaqi Huang, Guiqin Li, Feng Chen and Zhiyuan Gao
Shanghai University, China
Abstract: With the development of autonomous driving technology, it is of great
practical and educational significance to consider the ethics in the process of its
technology realization. On the one hand, compared with foreign countries,
engineering ethics education still needs to be actively promoted and innovated in
China. On the other hand, carrying out case study of engineering ethics meets the
practical needs of training engineering talents. Based on this, this paper adopts a
case study strategy centered on the autonomous driving ethics, and transforms the
traditional teacher-centered teaching mode into a student-centered teaching mode
in the form of role-playing and collaborative discussion. In addition, a curriculum
design framework is proposed, which highlights initiative, participation and selfstudy guidance. Then, a simulation case of autonomous driving with increasingly
complex scenarios is designed, guiding students to consider ethical issues in a
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deeper and more comprehensive way. As a result, the described teaching plan
deepens the ethical awareness of engineering students in the project, and improves
their ability to analyze and solve multi-dimensional engineering ethical problems.
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