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BACKGROUND

IEEE DSC2019

The 4th IEEE International Conference on Data Science in Cyberspace
(IEEE DSC) will be held in Hangzhou, China, June 23-25, 2019. Over
the past three years, IEEE DSC has become one of the most important
and attractive international conference, mainly focusing on data science
and its application in cyberspace. The conference will feature world-class
speakers, workshops, demonstrations, exhibits, and innovative programs.
Data Science, as a highly interdisciplinary field, is playing a more and
more critical and central role in the development of cyberspace and
various applications. Data science in cyberspace is an integral part of
competitive intelligence, a newly emerging field that encompasses a
number of activities, such as data mining and data analysis. Data science
in cyberspace inspires novel techniques and theories drawn from many
areas, such as mathematics, statistics, information theory, computer
science, and social science, and involves many specific domains, such
as signal processing, probability models, machine learning, statistical
learning, data mining, database, data engineering, pattern recognition
and learning, visualization, predictive analytics, uncertainty modeling,
data warehousing, data compression, computer programming, and high

performance computing.




CONFERENCE AGENDA

IEEE DSC2019

Day 1, June 23, 2019 (Workshops)

08:00-09:00 | Registration Open
BDBA(5) BDMC(5) MSNFA(5)
08:30-09:30
(Meeting Room #5) (Meeting Room #7) (Meeting Room #8)
09:30-09:50 | Coffee Break
BDBA(5) BDMC(6) MSNFA(4)
09:50-12:00 ] ) )
(Meeting Room #5 ) (Meeting Room #7) (Meeting Room #8)
12:00-13:30 | Lunch Break(Victory Cafe 4§ sz minHEfT )
13:30-15-30 BDBA(4)+DA4BS2(1) VAAL(S) VNUEDAC(5)
(Meeting Room #5 ) (Meeting Room #7) (Meeting Room #8)
15:30-16:00 Coffee Break
S—— DA4BS2(6) VAAL(5) VNUEDA(4)
’ ’ (Meeting Room #5 ) (Meeting Room #7) (Meeting Room #8)
18:00-20:00 | Reception(CHI CHI RESTAURANT & BAR ##Iz CHICHI &/T)




CONFERENCE AGENDA

Day 2, June 24, 2019 (Main Conference) (White Horse Hall)

08:30-09:00 | Open Ceremony
09:00-09:45 Group Photo

Keynote : Value Creation from Massive Vehicle Trajectory Data:
09:45-10:45 The Case of Routing

Speaker: Prof. Christian S. Jensen, IEEE Fellow, ACM Fellow
1045511445 Keynote II: Intelligent Real-time Query Engines

) - Speaker: Prof. Anastasia Ailamaki, IEEE Fellow, ACM Fellow
12:00-14:00 | Lunch Break(Victory Cafe 4§ 5= minHEfT )
14:00-15-00 Keynote III: Al for the Physical World
Speaker: Dr. Haixun Wang, IEEE Fellow
15:00-16:00 Keynote IV: Al for Data Quality: Automating Data Science Pipelines
. ‘ Speaker: Prof. Ihab Francis Ilyas, ACM Distinguished Scientist

16:00-16:30 | Coffee break

Invited Talk: Discovering and Investigating Cyber patterns —
16:30-17:10 | The Road Map to Link Data Analytics with Reusable Knowledge

Speaker: Prof. Hong Zhu
17:10-17:30 Industrial Talk I: Data Privacy on the Blockchain

Speaker: Hong Zhao

Industrial Talk II: AI Security
17:30-17:50 o

Speaker: Hai Jiang
18:30-20:00 | Banquet(White Horse Hall H3E < T A-BALLROOM A)




CONFERENCE AGENDA

Day 3, June 25, 2019 (Main Conference)

Tutorial 1: Medical Session 1 Session 2
Images Analysis and RE?}I())%TI &I}MLN HAIIE]}D CYBERSPACE
08:30-10:00 . . . SECURITY 1
classification techniques APPLICATIONS 1 :
(Meeting Room #5 ) (Meeting Room #7) (Meeting Room #8)
10:00-10:30 Coffee break
Tutorial 2: T Session 3 o5t
utoria owards. DEEP LEARNING Session
10:30-12:00 Knowledge Harvesting ALGORITHM AND CYBERSPACE
’ ) from Text Corpus APPLICATIONS 2 SECURITY 2
(Meeting Room #5 ) (Meeting Room #7) (Meeting Room #8)
12:00-14:00 | Lunch Break(Victory Cafe #f & minsEfF )
Session 5 Session 6 Session 7
’ ' PROCESSING LEARNING 1 NETWORKS 1
(Meeting Room #5) (Meeting Room #7) (Meeting Room #8)
15:30-16:00 | Coffee Break
Session 8 Session 9 Session 10
16:00-17:30 INTELEGENT MACHINE SOCIAL
) ) SYSTEM LEARNING 2 NETWORKS 2
(Meeting Room #5 ) (Meeting Room #7) (Meeting Room #8)
18:30-20:00 | Lunch Break(Victory Cafe 4 55 minmEfT )




GUEST INTRODUCTION

IEEE DSC2019

Christian S. Jensen is Obel Professor of Computer Science

at Aalborg University, Denmark,His research concerns data
management and data-intensive systems, and its focus is on
temporal and spatio-temporal analytics. Christian is an ACM

and an IEEE Fellow, and he is a member of Academia Europaea,

the Royal Danish Academy of Sciences and Letters, and the
Danish Academy of Technical Sciences. He is Editor-in-Chief

of ACM Transactions on Database Systems.
Value Creation from Massive Vehicle Trajectory Data: the Case of Routing

Abstract: As society-wide digitalization continues, important societal processes

are being captured at a level of detail never seen before, in turn enabling us to
better understand and improve those processes. Vehicular transportation is one
such process, where populations of vehicles are able to generate massive volumes
of trajectory data that hold the potential to fuel a broad range of value-creating
analytics involving query processing, data mining, and machine learning. In
particular, with massive trajectory data available, the traditional vehicle routing
paradigm, where a road network is modeled as an edge-weighted graph, is no
longer adequate. Instead, new paradigms that thrive on massive trajectory data
are called for. The talk will focus on describing several such paradigms. As even
massive volumes of trajectory data are sparse in these settings, a key challenge is

to be able to make good use of the available data.



mmmm GUEST INTRODUCTION

Anastasia Ailamaki is a Professor of Computer
Sciences at the Ecole Polytechnique Federale de Lausanne

(EPFL) in Switzerland and the co-founder of RAW Labs SA,

a swiss company developing real-time analytics infrastructures
for heterogeneous big data. Her research interests are in

data-intensive systems and applications. She has received an

ERC Consolidator Award (2013), a European Young Investigator
Award from the European Science Foundation (2007), and ten
best-paper awards in database, storage, and computer

architecture conferences.

Intelligent Real-time Query Engines

Abstract: Data preparation is crucial for data analysis and applications, but
involves multiple steps of transformations as users often need to integrate
heterogeneous data, and therefore they need to homogenize data into to a common
format. Then, to accurately execute queries over transformed data, users have

to remove any inconsistencies by applying cleaning operations. Finally, to
efficiently execute queries, they need to tune access paths over the data. Data
preparation is therefore not only time-consuming but it is also wasteful, as it
lacks knowledge of the workload: a lot of preparation effort is wasted on data
never meant to be used. The talk will explain how we re-design query engines

in a way that data preparation is weaved into data analysis, thereby eliminating
the transform-and-load cost. We enable in-situ query processing which adapts

to any data format and facilitates querying diverse datasets. To address the
scalability issues of cleaning and tuning tasks, we inject cleaning operations

into query processing, and adapt access paths on-the-fly. By integrating the
aforementioned tasks into data analysis, we adapt data preparation to each
workload, thereby minimizing query execution times. We incorporate these

ideas in Proteus, the academic prototype of the code-generated query engine
RAW, and demonstrate that a powerful query language and a potent mathematical

infrastructure is the basis of high-performance real-time query engines.



mmmm GUEST INTRODUCTION

Haixun Wang is VP of Engineering and Distinguished

Scientist at WeWork and an IEEE fellow. Before joining We
Work, he was a Director of Natural Language Processing at
Amazon. From 2015 to 2017, he led the NLP organization in

Facebook working on query and document understanding.

He has published more than 200 research papers in
international journals and conference proceedings. He served
as PC chairs of many academic conferences, and he is on the
editorial board of journals such as IEEE Transactions of
Knowledge and Data Engineering (TKDE) and Journal of

Computer Science and Technology (JCST).

Al for the Physical World

Abstract: Artificial Intelligence and Machine Learning are making big
strides in the cyberspace. Yet, there has been limited progress with Al in the

physical world. With over 400 buildings around the world, WeWork has a fleet
of spaces ripe for experimenting how to blend the physical and the digital. At
this scale, every decision from day-to-day ones, such as how to schedule room
cleaning, to billion-dollar ones, such as how to source our next building and
location, becomes a non-trivial data science problem. We believe that intelligent
environments will help make space more efficient, and the addition of human
insight will make for a more engaging experience. From using Al to inform
interior design and space layout to using ML to reshuffle conference room
bookings to match guests with the perfect space for their meetings and predict
the health of an organization based on engagement insights, we are exploring a

variety of ways to use cutting-edge, data science techniques in the real world.



mmmm GUEST INTRODUCTION
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Ihab Ilyas is a professor in the Cheriton School of Computer
Science and the NSERC-Thomson Reuters Research Chair on

data quality at the University of Waterloo. His main research

\'f"‘% 3

‘1'.‘ focuses on the areas of big data and database systems, with

special interest in data quality and integration, managing

uncertain data, machine learning for data curation, and

information extraction.Thab is an elected member of the VLDB

Endowment board of trustees, elected SIGMOD vice chair,

and an associate editor of the ACM Transactions of Database

Systems (TODS).

Al for Data Quality: Automating Data Science Pipelines

Abstract: Data scientists spend big chunk of their time preparing, cleaning,

and transforming raw data before getting the chance to feed this data to their
well-crafted models. Despite the efforts to build robust predication and
classification models, data errors still the main reason for having low quality
results. This massive labor-intensive exercises to clean data remain the main
impediment to automatic end-to-end Al pipeline for data science. In this talk,
I focus on data cleaning as an inference problem that can be automated by
leveraging the great advancements in Al and ML in the last few years. I will
describe The HoloClean++ framework, a machine learning framework for
data profiling and cleaning (error detection and repair). The framework has
multiple successful deployments with cleaning census data, and pilots with
commercial enterprises to boost the quality of source (training) data before

feeding them to downstream analytics.



mmmm GUEST INTRODUCTION

Professor Hong Zhu chairs the Applied Formal Methods

Research Group of the School of Engineering, Computing and
Mathematics, Oxford Brookes University, UK. He is a
member of British Computer Society, ACM, and a senior

member of IEEE Computer Society. His research interests are

in the area of software engineering including software
development methodology, software testing, agent technology,
automated software development tools, etc. Professor Hong
Zhu won the Outstanding Young Scientist Award and

Professor Award of Yangtze River Scholars.

Discovering and Investigating Cyberpatterns - The Road
Map to Link Data Analytics with Reusable Knowledge

Abstract: One of the most compelling challenges for data analytics is to

obtain reusable, verifiable, and transferable knowledge from data. A solution

to this is the pattern-oriented approach to knowledge representation. The
foundation of this approach is a formal theory of patterns, including a formal
language for defining them, and an algebra of operations for composing patterns
and instantiating them. This talk outlines a road map for the study of so-called
cyberpatterns: the patterns of cyberspace. It explores the scope of research,

views the current state of the art, and identifies the key research questions.



mmmm GUEST INTRODUCTION

Prof. Yin is a Professor of Cyberspace Institute of

Adavanced Technology at Guangzhou University in China.
She was researh fellower of research fellow with the Centre
for Applied Informatics, College of Engineering & Science
at Victoria University in Australia. Her main research foucus
on biomedical signal and image processing for pattern

recognition and computer tomography using coherent

terahertz radiation. She was Chief Investigator of several
projects , funded by the Australian Research Council (ARC)
and Victoria University. She served as the Associate Editor
of Health Information Science and Systems Journal, and
Program Chair of several international conferences.

Medical Image Analysis and classification techniques

Dr Wen Hua is a Lecturer at the School of Information
Technology and Electrical Engineering (ITEE), the University

of Queensland. She received her PhD and Bachelor degrees
in computer science from Renmin University of China in
2015 and 2010, respectively. After completing her PhD study,

she was appointed as a Postdoctoral Research Fellow at the

University of Queensland. Her research interests include
information extraction, natural language processing, knowledge
graph, and spatiotemporal data management. She has published
in reputed journals and international conferences such as
SIGMOD, PVLDB, ICDE, VLDBJ, TKDE, IJCAI, CIKM,
WSDM, WWW], etc. She won the Best Paper Award in ICDE
2015, and she was also awarded the Advance Queensland

Research Fellowship in 2017.
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Yunhe Pan, Zhejiang University/Zhejiang Lab, China
Binxing Fang, Chinese Academy of Engineering, China
Philip S. Yu, University of Illinois at Chicago, USA

Honorary Co-Chairs

Shigiang Zhu, Zhejiang Lab, China
Yan Jia, National University of Defense Technology, China
Jian Pei, Simon Fraser University, Canada

General Co-Chairs

Feifei Li, Alibaba Group, China
Jinjun Chen, Swinburne University of Technology, Australia
Bin Zhou, National University of Defense Technology, China

Program Co-Chairs

Zhifeng Zhao, Zhejiang Lab, China

Organization Co-Chairs Ting Wu, Hangzhou Dianzi University, China

Yongheng Wang, Zhejiang Lab, China
Jian Qiu, Hangzhou Dianzi University, China

Workshop Co-Chairs

Justin Sun, TRON Foundation, Singapore

Industrial Track Co-Chairs Jiang Hai, Beijing DigApis Technology Co., Ltd., China

Financial Chair Jingbin An, Zhejiang Lab, China

Publication Chair Wen Hua, The University of Queensland, Australia

. . ) Chengyuan Chu, Chinese Information Processing Society of China, China
Publicity Co-Chairs Yu Pan, Zhejiang Lab, China

Yuanfang Chen, Hangzhou Dianzi University, China

Zhongru Wang, Zhejiang Lab, China
Yizhi Ren, Hangzhou Dianzi University, China
Qi Xuan, Zhejiang University of Technology, China

Local Co-Chairs
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CONFERENCE CONTENT

WORKSHOPS

BIG DATA AND BUSINESS ANALYTICS (BDBA 2019)

Workshop Chair: Jianshan Sun

June 23th Meeting Room #5

08:30-09:30

® Research on the relationship between APP size and installation time in intelligent mobile devices
® Attention-based Text Recognition in Image

® A multi-task Convolutional Neural Network for Image Classification

® Chinese Text Classification based on Neural Networks and Word2vec

® Weighted-Ring Similarity Measurement for Community Detection in Social Network

09:50-12:00

@ Association Analysis of Abnormal Behavior of Electronic Invoice Based on K-means and
Skip-gram

® Research on Abnormal Behavior of Electronic Invoice Based on Artificial Neural Network

® Improvement and Application of Apriori Algorithm Based on Equalization

® A Spatio-temporal Flow Model of Dockless Shared Bikes

® Sentiment Analysis of Home Appliance Comment Based on Generative Probabilistic Model

13:30-15:30

® Competency Analysis in Human Resource Using Text Classification Based on Deep Neural Network
® Finding Water Quality Trend Patterns Using Time Series Clustering: A Case Study

® Overview of IoT Security Architecture

® The current research of ToT security

Big Data Mining for Cyberspace (BDMC2019)

Workshop Chair: Zhaoquan Gu Jing Qiu

June 23th Meeting Room #7

08:30-09:30

@ Conflicts Resolving for Fusion of Multi-source Data

@ Adathm: Adaptive Gradient Method Based on Estimates of Third-order Moments
@ Efficient Parallel Algorithm for Mining High Utility Patterns Based on Spark

® Knowledge Graph-based Clinical Decision Support System Reasoning: A Survey
@ KSC: A fast and simple spectral clustering algorithm

09:50-12:00

® STNS-CSG: Syntax Tree Networks with Self-attention for Complex SQL Generation

® Multiscale Emulation Technology Based on the Integration of Virtualization, Physical and
Simulation Networks

® Short-term traffic flow prediction using attention-based long short-term memory network

@ Hot Event Detection for Social Media Based on Keyword Semantic Information

® A Simple But Effective Way To Improve The Performance Of RNN-based Encoder In Neural
Machine Translation Task

® A Weakness Correlation Evaluation Method Based on PageRank




CONFERENCE CONTENT
WORKSHOPS

Multi-Source Network Fusion and Analysis (MSNFA 2019)

Workshop Chair: Bin Wu Chuan Shi

June 23th Meeting Room #8

@ Analysis of the Influence of Individual Web Behavior Pattern on Group Behavior Simulation

® BICON:Connecting the Same Users of Different Social Networks Using BiLSTM

08:30-09:30 | ® Understanding Acdamic Impact Development by Predicting the G-index In Collaboration Networks

® A Topic Mining Method for Multi-source Network Public Opinion Based on Improved
Hierarchical Clustering

® Hybrid Text Topic Discovery Method for Multi source Information

@ Machine Leamning assisted Content Delivery at Edge of Mobile Social Networks

® Community Preserving Node Embedding based on Seed-Expansion Sampling

09:50-12:00 | ® The Impact of Personality on User-Genetated Content in Online Social Networks

@ A Method of Conflict Detection for Security Policy Based on B+ Tree

® A Black-box Approach To Generate Adversarial Examples Against Deep Neural Networks For
High Dimensional Input

Vulnerability Analysis and Adversarial Learning (VAAL 2019)

Workshop Chair: Hu Li Yuanping Nie

June 23th Meeting Room #7

® A Structure-based De-anonymization Attack on Graph Data Using Weighted Neighbor Match
® Botnet Detection Method Based on Artificial Intelligence

® Construction of Cyber Range Network Security Indication System Based on Deep Learning
® Formal Verification of 5G-EAP-TLS Authentication Protocol

13:30-15:30

FSM-based Cyber Security Status Analysis Method

Intrusion Detection Results Analysis Based on Variational Auto-encoder

Research on Evaluation Index System for Software Vulnerability Analysis Methods

VMRe: A Reverse Framework of Virtual Machine Protection Packed Binaries

A Novel Text Classification Approach Based on Word2vec and TextRank Keyword Extraction
@ A Detection Method Based on K-Cores Algorithm for Abnormal Processes in the Server

16:00-17:50




CONFERENCE CONTENT
WORKSHOPS

Virtual Narration and User Experience Design Analysis (VNUEDA2019)

Workshop Chair: Feng Ye Ling Zou

June 23th Meeting Room #8

@ An Empirical Study on Expectation of Relationship Between Human and Smart Devices--with
smart speaker as an example

13:30-15:30 | ® Facial Movements Recognition Using Multichannel EMG Signals

® Grey Island: Immersive tangible interaction through augmented reality

® Narratology-based Interaction Design of 3D Reconstructed Cultural Relics

® Research on the Application of Chinese Traditional Patterns Innovation and Development Based
on Interactive Media

@ Study on Digital Chromatography of Fahai Temple Frescoes in Ming Dynasty Based on
Visualization
® A Hybrid Packet Classification Algorithm Based on Hash Table and Geometric Space Partition
® Feature selection and visualization based on interaction dominance
@ Efficient Randomized Hierarchy Construction for Interactive Visualization of Large Scale Point
Clouds

16:50-17:50

Data Analysis for Bridging Cyber-Real Spaces (DA4BS2 2019)

Workshop Chair: Peng Wang Xiao Sun

June 23th  Meeting Room #5

14:30-15:30 | ® Blockchain based Fine-grained and Scalable Acess Control for IoT Security and Privacy

® UAV-based Motion Target Detection and Tracking Method in Dynamic Scenes

® Accurate object recognition for unmanned aerial vehicle electric power inspection using an
improved YOLOv2 algorithm

16:00-17:50 | e A Survey: Cloud Data Security Based on Blockchain Technology

@ Uncertain Complex Event Processing Based on Markov Logical Networks

® A Localization Approach for Non-localizable Wireless Sensor Network with Stationary
Passive Events

® Analyzing the Cross-Sector Sharing of Government Data Based on the Niche Theory




SESSIONS

DEEP LEARNING ALGORITHM AND APPLICATIONS

Session Chair: Zhaoquan Gu

Meeting Room #7

@ Differentially Private Convolutional Neural Networks with Adaptive Gradient Descent
Tune25th ® Design of High Performance Convolutional Neural Network for Lightweight Platform

® Research on data caching method of gradient consistent hash

08:30-10:00 | e RnnTd: An Approach based on LSTM and Tensor Decomposition for Classification of Crimes
in Legal Cases

@ Attentive Context-aware Music Recommendation

June25th ® Rebalancing the Car Sharing System A Reinforcement Learning Method

10:30-12:00 | ® FS-Net: Medical image denoising via local receptive fileld smoothing network

® Multi-node Mode Decomposition Based Deep Learning Model for Road Section Traffic Prediction

CYBERSPACE SECURITY

Session Chair: Aiping Li

Meeting Room #8

® The Improved Model for Anomaly Detection based on Clustering and Dividing of Flow
June25th ® Research of Trojan attack effect evaluation based on FAHP
® Cryptanalysis and Improvement of a Remote Anonymous Authentication Protocol for Mobile
08:30-10:00 : .
Multi-server Environments
® AutoDE: Automated Vulnerability Discovery and Exploitation

® Privacy-Preserving Location-Based Query over Encrypted Data in Outsourced Environment

® A Multi-Objective Examples Generation Approach to Fool the Deep Neural Networks in the

June25th Black-box Scenario

10:00-12:00 | © Deep Learning Based Scene Text Reading for Cloud Audit Information Extraction

® Construction of Situation Assessment Indicator System Based on latitude and longitude lines
of Information Security

KNOWLEDGE GRAPTH AND KNOWLEDGE PROCESSING

Session Chair: Shudong Li

Meeting Room #5

@ Joint Extraction of Entities and Relations Based on Multi-Label Classification
June25th ® Knowledge Fusion: Introduction of Concepts and Techniques

14:00-15:30 ® Meta-Path based Text Feature Enrichment Using Knowledge Graph

® Multi-source Knowledge Fusion: A Survey




SESSIONS

MACHINE LEARNING

Session Chair: Shuyuan Jin

Meeting Room #7

June25th
14:00-15:30

® Learning Non-Stationary Dynamic Bayesian Network Structure from Data Stream
® HDGS: A Hybrid Dialogue Generation System using Adversarial Learning

® A Fast Network Embedding Approach with Preserving Hierarchical Proximities

® Logic-based Online Complex Event Rule Learning with Weight Learning

June25th
16:00-17:30

® Cross-domain User Profile Construction by Log Analysis

® The Nearest Neighbor Classifiers for Time Series with Complex Shape Features

® Semi-Random Forest based on Representative Patterns for Noisy and Non-stationary Data Stream
® A Standardized Aerosol Repository System for Knowledge Services and Crowdsourcing

SOCIAL NETWORKS

Session Chair: Xiang Zhu

Meeting Room #8

June25th
14:00-15:30

® Text Sentiment Analysis based on Parallel Recursive Constituency Tree-LSTM

® Negotiation Game Model for Big Data Transactions

® Joint Embedding of Emoticons and Labels Based on CNN for Microblog Sentiment Analysis

® Influence Maximization on Large-scale Networks with a Group-based Method via Network
Embedding

June25th
16:00-17:30

® SMAM: Detecting Rumors from Microblogs with Stance Mining Assisting Task

® Topic Model-based Recommender System for Long-tailed Products against Popularity Bias
® An Unsupervised Approach of Truth Discovery From Multi-Sourced Text Data

® Jdentifying Influential Nodes with A Community Structure Measure

INTELEGENT SYSTEM

Session Chair: Shudong Li

Meeting Room #5

June25th
16:00-17:30

® An Improved Feature Fusion for Speaker Recognition

® Visualization of the Non-dominated Solutions in Many-objective Optimization

® Toward Dynamic Computation Offloading for Data Processing in Vehicular Fog based F-RAN
® Yun: A High-performance Container Management Service Based on OpenStack
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Conference Venue

HangZhou White Horse Lake Jianguo Hotel (#1M B S22 EREE )

Address

336 Changjiang South Road, Binjiang District, Hangzhou., China
Tel:  +86 571 81396666
Fax:

Website: http://www.ieee-dsc.org/2019/

Emergency contact

Zhongru Wang (18611322399)
Yizhi Ren (17788582430)

Special Thanks

TRON Foundation

Beijing DigApis Technology Co., Ltd.




