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Conference Highlights
Keynote Speeches(Dorsett Chengdu Hotel)
1: Internet of Space: Networks of Small Satellites for Global Telecommunications
Klaus Schilling, Professor, Director
Center for Telematics (ZfT), Würzburg, Germany
(Wednesday 25 September, 8:50-9:40)
2: The Internet of Things paradigm
Andrew Kemp, Professor
University of Leeds, UK
(Wednesday 25 September, 10:00-10:50)
3: Intelligentizing Rail Transit by Sensing and Machine Learning
Yiqing Ni, Chair Professor, Director
Smart Structures and Rail Transit at the Hong Kong Polytechnic University, Hong Kong,
China
Hong Kong Branch of National Engineering Research Center on Rail Transit
Electrification and Automation
(Wednesday 25 September, 10:50-11:40)
4: From Bode to Shannon: Fundamental Limitations and Limits of Feedback Revisited in an
Information Age

Jie Chen, Chair Professor
City University of Hong Kong, China
(Thursday 26 September, 8:50-9:40)
5: Practice of DEC Intelligent Manufacturing Projects
Na Dong, General Manager
DEC Chengdu Intelligent Technology Co., LTD, Chengdu, China
(Friday 27 September, 8:50-9:40)
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Keynote Speeches
Wednesday 25 September, 8:50-9:40

Dorsett Chengdu Hotel

Internet of Space: Networks of Small Satellites for Global Telecommunications
Klaus Schilling
Professor and President
Center for Telematics (ZfT), Würzburg, Germany

Abstract:
Internet of Things raises challenging demands for connecting sensors and actuators via
com-munication links, as well as for networked control. For remote areas, links via
satellites complement the terrestrial infrastructure based on fiber and radio. In order to
reduce latencies, satellite networks in low Earth orbits (LEO) are currently initiated. While
OneWeb and Starlink already placed first satellites in orbit, still further
mega-constellations are announced. Here specifically low bandwidth applications for
industry 4.0, logistics, and emergency situations are addressed, which are cost-efficiently
implemented by very small satellites at a mass of a few kg.
Prof. Dr. Schilling had in space industry responsibility in Earth
observation and interplanetary satellites (such as HUYGENS to the
Saturnian moon Titan and ROSETTA for exploration of comets,
where adaptive control technologies assisted handling of
uncertainties), before he was appointed professor and chair for
Robotics and Telematics at University Würzburg. In parallel he is
president of the research company “Center for Telematics (ZfT)”.
His team built the first German pico-satellite UWE-1, launched
2005 to optimize Internet in space. He published more than 350
papers and received several awards, including the Walter-Reis-Award for Robotic
Innovations 2008 (for research in mobile robotics) and 2012 (for medical robotics), as well
as from the European Research Council an ERC Advanced Grant 2012 and an ERC
Synergy Grant 2018 for research on networked distributed satellite systems. He was
Consulting Professor at Stanford University 2002-2006 and is full member of the
International Academy of Astronautics.
In international professional societies he served in IEEE as chair of “TC on Networked
Robotics” and in IFAC (International Federation on Automatic Control) as Coordinating
Chair for the area “Computers & Control” after having been TC chair for “Telematics:
Control via Communication Networks” and for “Aerospace”.
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Keynote Speeches
Wednesday 25 September, 10:00-10:50

Dorsett Chengdu Hotel

The Internet of Things paradigm
Andrew Kemp
Professor
University of Leeds, UK

Abstract:
The Internet of Things, or IoT, is a system of interrelated computing devices, mechanical
and digital machines, objects, animals or people that are provided with unique identifiers
(UIDs) and the ability to transfer data over a network without requiring human-to-human
or human-to-computer interaction. Its application range from smart homes to smart cities,
and from agricultural to medical applications. A major concern with the current IoT
industry is the lack of a universal standardisation body. Additionally, security (or the lack
of) of the IoT devices renders these ‘things’ vulnerable to hacks and attacks. This
presentation will cover the various applications, standardisation and security aspects of
IoT.
Prof A. H. Kemp is a Director of the SWJTU-Leeds Joint School
in the Electronic and Electrical Engineering School at the
University of Leeds, UK. Andrew received a BSc (hons) from the
University of York, and PhD from the University of Hull, UK.
His doctoral studies investigated the use of complementary
sequences in multi-functional architectures for use in CDMA
systems. Technology adopted in 3G systems. He spent several
years working in Africa assisting in Seismic exploration and
worked at the University of Bradford as a research assistant
investigating the use of Blum, Blum and Shub sequences for cryptographically secure 3G
systems. He has been at the University of Leeds since 1998 where he led development of
wireless fieldbus systems for industrial sites and development of ranging engines in WSN
chip sets. Andrew has over 100 scientific papers and book chapters published. His
research interests are in IoT, WSN, especially related to localization, routing and also
multipath propagation studies to assist system development, cross-layer optimisation and
wireless broadband connection to computer networks incorporating quality of service
provision. Prof Kemp is part of the highly successful School of Electronic and Electrical
Engineering at the University of Leeds and for E&EE is leading the Joint School between
SWJTU and University of Leeds in Chengdu, PRC. He is a Fellow of the Higher
Education Academy, a Fellow of the Institute of Engineering and Technology, a Senior
Member of the Institute of Electrical and Electronic Engineering, and he is a Chartered
Engineer.

7

Keynote Speeches
Wednesday 25 September, 10:50-11:40

Dorsett Chengdu Hotel

Intelligentizing Rail Transit by Sensing and Machine Learning
Yiqing Ni
Chair Professor, Director
Smart Structures and Rail Transit at The Hong Kong Polytechnic University, Hong Kong, China
Hong Kong Branch of National Engineering Research Center on Rail Transit Electrification and
Automation

Abstract:
With the commissioning of Hong Kong High-Speed Rail (HSR) Section on 22 September
2018, Hong Kong officially joins the national HSR network and is conveniently connected
to the major Mainland cities. The fast development of HSR network in China is linked up
with unprecedented challenges related to safety, ride comfort, efficiency, environment,
energy-saving and cost-effectiveness. With the urgent need for innovative solutions to
newly-emerging challenges, the railway industry is undergoing a revolutionary advance
from traditional rail system to next generation smart rail systems. This presentation
outlines some critical issues concerning the development of smart rail system, including
advanced sensing, artificial intelligence (AI), internet of things (IoT), big data analytics,
cloud computing, energy-harvesting, and self-powered control. As an important branch of
artificial intelligence (AI), machine learning algorithms in application to handling online
and onboard sensing data for real-time operation monitoring, defect detection, and health
assessment of Metro, HSR and Maglev rail systems are in particular addressed.
Dr. Yi-Qing Ni is a Chair Professor of Smart Structures and Rail
Transit at The Hong Kong Polytechnic University, Hong Kong,
China and the Director of Hong Kong Branch of National
Engineering Research Center on Rail Transit Electrification and
Automation. His research areas cover structural health monitoring,
smart materials and structures, and monitoring and control in rail
engineering. Professor Ni has published more than 190 SCI-cited
journal papers with an H-index of 38 in Web of Science Core
Collection (an H-index of 50 in Google Scholar), and over 310
international conference papers. He received the 2017 “SHM Person of the Year Award”
during the 11th International Workshop on Structural Health Monitoring held at Stanford
University in September 2017. He is a Vice President of International Society for
Structural Health Monitoring of Intelligent Infrastructure (ISHMII), and a Fellow of Hong
Kong Institution of Engineers (HKIE). He is currently a Consulting Professor of
Southwest Jiaotong University, and a Guest Professor of Zhejiang University and
Shenzhen University.
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Keynote Speeches
Thursday 26 September, 8:50-9:40

Dorsett Chengdu Hotel

From Bode to Shannon: Fundamental Limitations and Limits of
Feedback Revisited in an Information Age
Jie Chen
Chair Professor
City University of Hong Kong, China

Abstract:
Bode integral relations and Shannon capacity theorems are pillars of feedback and
information theories, and they laid the very foundation for the design of control systems
and communication systems, respectively. As today’s technological world is increasingly
more information-rich and performance-driven, there has been growing recognition that
control and communication, the two cornerstones of modern technologies, may and should
be integrated ever more closely, and that the design of new engineering systems and
networks can benefit from the fusion of control and communication theories. Relating to
my own experiences and viewpoints, in this talk I shall present a control theorist’s
perspective into this intriguing area of scientific inquiry, from the early triumph of
feedback theory to the latest findings on networked control. The talk will commence with
a summary tutorial of the classical and contemporary results in control performance
limitation studies. This will then usher in the latest developments in networked control,
where information constraints and information-theoretic measures play a crucial role. A
central and unifying theme throughout the talk is the fundamental limitations and limits of
control, under perfect and limited information feedback.
Jie Chen is a Chair Professor in the Department of Electronic
Engineering, City University of Hong Kong, Hong Kong, China.
He received the B.S. degree in aerospace engineering from
Northwestern Polytechnic University, Xian, China in 1982, the
M.S.E. degree in electrical engineering, the M.A. degree in
mathematics, and the Ph.D. degree in electrical engineering, all
from The University of Michigan, Ann Arbor, Michigan, in 1985,
1987, and 1990, respectively.
Prior to joining City University, he was with School of Aerospace
Engineering and School of Electrical and Computer Engineering, Georgia Institute of
Technology, Atlanta, Georgia from 1990 to 1993, and with University of California,
Riverside, California from 1994 to 2014, where he was a Professor and served as
Professor and Chair for the Department of Electrical Engineering. His main research
interests are in the areas of linear multivariable systems theory, system identification,
robust control, optimization, time-delay systems, networked control, and multi-agent
systems. He is the author of several books, on subjects ranging from system identification
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Keynote Speeches
to time delay systems, and to information-theoretic control and fundamental control
limitations.
An elected Fellow of IEEE, Fellow of AAAS, Fellow of IFAC and a Yangtze
Scholar/Chair Professor of China, Dr. Chen was a recipient of 1996 US National Science
Foundation CAREER Award, 2004 SICE International Award, and 2006 Natural Science
Foundation of China Outstanding Overseas Young Scholar Award. He was an IEEE
Control Systems Society (CSS) Distinguished Lecturer and served on the IEEE CSS
Board of Governors and as the IEEE CSS Chapter Activities Chair. He also served on a
number of journal editorial boards, as an Associate Editor and a Guest Editor for the IEEE
Transactions on Automatic Control, a Guest Editor for IEEE Control Systems Magazine,
an Associate Editor for Automatica, and the founding Editor-in-Chief for Journal of
Control Science and Engineering. He presently serves as an Associate Editor for SIAM
Journal on Control and Optimization, and for International Journal of Robust and
Nonlinear Control. Moreover, he routinely serves on program and organizing committees
of international conferences, most recently as the General Chair of the 2019 IEEE
Conference on Control Technology and Applications.
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Keynote Speeches
Friday 27 September, 8:50-9:40

Dorsett Chengdu Hotel

Practice of DEC Intelligent Manufacturing Projects
Na Dong
General Manager
DEC Chengdu Intelligent Technology Co., LTD, Chengdu, China

Abstract:
Dongfang Electric Corporation (DEC) is one of the backbone enterprise groups in China.
DEC has blossomed into one of the world largest power generating equipment
manufacturers and international project contractors. Presently, DEC has outnumbered
500GW while yearly output topping the world for 14 years. As the national strategic base
for heavy-duty machinery and equipment, DEC has possessed comprehensive technical
R&D capabilities. DEC is carrying out digital transformation. This report describes the
practical experience of intelligent manufacturing, digital workshop, intelligent energy and
intelligent design.
Na Dong received her Ph.D. degree from Harbin Institute of
Technology. She is the general manager of DEC Chengdu
Intelligent Technology Co., LTD and the director of Sichuan
intelligent Manufacturing Innovation Center. An International
Welding Engineer, Dr. Dong’s research address intelligent
manufacturing, robotic automatic welding and special robot. She
has been leader of more than 20 key projects, ranging from
technology research to industrial application, including special
robots for nuclear waste disposal, digital workshop and robotic
welding production line. The project results promote greatly the application of DEC
intelligent manufacturing technology.

11

Local Information and Social Events
Venue
Conference Venue for September 24-27, 2019: DORSETT CHENGDU HOTEL.
Hotel Address: 168 XI YULONG STREET, QINGYANG DISTRICT, CHENGDU, SICHUAN
Hotel Operator: 86-28-8332 8666
Detailed room numbers can be found in program at a glance.

Registration Desk
Date

Desk Hours

Tuesday

8:30 - 17:30

Wednesday

8:50 - 12:00; 13:00 - 5:30

Thursday

8:50 - 12:00; 13:00 - 5:30

Friday

8:50 - 12:00; 13:00 - 5:30

Social Activities
Date & Time

Event

Venue

Tuesday 18:30-20:30 pm

Welcome Reception

Terrace@39th floor (or

(September 24)

Zijin Hall@7th floor if
raining)

Friday 13:00-17:30 pm

Technical Tour

Bus in front the venue

(September 27)
Friday 18:30-20:30 pm

departure at 13:00
Banquet and Award Ceremony

(September 27)

Meeting
floor
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Room

3@7th

Local Information and Social Events
Transportations
1. North Railway Station——Dorsett Chengdu Hotel
Subway: take Line 1 (Weijia Nian Station—Guangdu Station), from North Railway Station to
Luomashi (3 stations) , walking 100 meters to the hotel from Luomashi(F).
Drive/Taxi: from North Railway Station to Dorsett Chengdu Hotel total 4 kilometers,
above 20 minutes, cost CNY 18 (For Reference).
2. East Chengdu Railway Station——Dorsett Chengdu Hotel
Subway: take Line 2 (Chengdu Institute of Public Administration—Xipu Station), from
East Chengdu Railway Station to Tianfu Square Station (7 stations), and change the
line.
Take line 1 (Guangdu Station—Weijia Nian Station), from Tianfu Square Station to
Luomashi (1 station), walking 100 meters to the hotel from Luomashi(F).
Drive/Taxi: from East Chengdu Railway Station to Dorsett Chengdu Hotel total
11kilometers, above 30 minutes, cost CNY 30 (For Reference).
3. South Railway Station——Dorsett Chengdu Hotel
Subway: take line 1 (Guangdu Station—Weijia Nian Station), from South Railway Station to
Luomashi (7 stations) , walking 100 meters to the hotel from Luomashi(F).
Drive/Taxi: from South Railway Station to Dorsett Chengdu Hotel total 11 kilometers, above 30
minutes, cost CNY 30 (For Reference).
4. Chengdu Shuangliu international Airport——Dorsett Chengdu Hotel
Subway: take Line 10 (Terminal 2 of Shuangliu International Airport—Taipingyuan), from
Terminal 2 to Taipingyuan (5 stations), and change the line. Take Line 7 (Inner Ring Direction of
Chengdu Metro Statio) from Taipingyuan to Culture Palace (4 stations), and change the line .Take
Line 4 from Culture Palace to Luomashi (5 stations), walking 100meters to the hotel from
Luomashi(F).
Drive/Taxi: from Chengdu Shuangliu international Airport to Dorsett Chengdu Hotel total
twenty kilometers, above 45minutes, cost CNY 50 (For Reference).
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Local Information and Social Events
Venue Maps
Hotel Nearby Features
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C h en gd u Sh aun gli u
I n t er n at io nal Ai r po rt

Chengdu MTR System Map
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17

8:30-20:30
Terrace@39th floor(or Zijin
Hall@7th floor if raining)
Welcome Reception

13:00-17:30
Registration

8:30-12:00
Registration

September 24(Tuesday)

15:00-15:30
Tea Break
15:30-17:30 WeB2
Dorsett Ballroom II
Control and
Optimization I

15:00-15:30
Tea Break

15:30-17:30 WeB1
Dorsett Ballroom I
Traffic Control Systems
and Smart Cars

13:00-15:00 WeA1
Dorsett Ballroom I
Industry 4.0

13:00-15:00 WeA2
Dorsett Ballroom II
Unmanned
Aerial Vehicles

10:50-11:40 WeKS3
Dorsett Ballroom I
Keynote Speech: Yiqing Ni

15:30-17:30 ThC1
Dorsett Ballroom I
Robotics, Spacecraft
and Satellites

15:00-15:30
Tea Break

13:00-15:00 ThB1
Dorsett Ballroom I
Multi-Agent Systems
and Distributed
Control (Invited
Session)

10:00-12:00 ThA1
Dorsett Ballroom I
Iterative Learning
Control and Deep
Learning (Invited
Session)

15:30-17:30 ThC2
Dorsett Ballroom II
Cyber Physical
Systems

15:00-15:30
Tea Break

13:00-15:00 ThB2
Dorsett Ballroom II
Artificial Intelligence

10:00-12:00 ThA2
Dorsett Ballroom II
Control and
Optimization II

9:40-10:00
Tea Break

9:40-10:00
Tea Break
10:00-10:50 WeKS2
Dorsett Ballroom I
Keynote Speech: Andrew Kemp

8:50-9:40 ThKS4
Dorsett Ballroom I
Keynote Speech: Jie Chen

September 26(Thursday)

8:50-9:40 WeKS1
Dorsett Ballroom I
Keynote Speech: Klaus Schilling

8:30-8:50
Opening Ceremony

September 25(Wednesday)

IFAC TA 2019 Program at a Glance

10:00-12:00 FrA2
Dorsett Ballroom II
Mobile and Remote
Sensor Data
Acquisition

18:30-20:30
Banquet and Award Ceremony，Meeting
Room3@7th Floor

13:00-17:30
Technical Tour

10:00-12:00 FrA1
Dorsett Ballroom I
Control and
Optimization III

9:40-10:00
Tea Break

8:50-9:40 FrKS5
Dorsett Ballroom I
Keynote Speech: Na Dong

September 27(Friday)

IFAC TA 2019

Technical Program

Abstract
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Technical Program for Wednesday
September 25, 2019
WeKS
Dorsett Ballroom I
Keynote Speech: Klaus Schilling
Chair: Ulrich Jumar
8:50-9:40
WeKS1
Internet of Space: Networks of Small
Satellites for Global Telecommunications

Keynote Speech: Andrew Kemp
Chair: Nasser Jazdi
10:00-10:50
The Internet of Things paradigm

WeKS2

Keynote Speech: Yiqing Ni
Chair: Deqing Huang
10:50-11:40
WeKS3
Intelligentizing Rail Transit by Sensing and
Machine Learning
WeA1
Dorsett Ballroom I
Industry 4.0 (Regular Session)
Chair: Yi Chai
Co-Chair: David Brie
13:00-13:20

on kernel density estimation. We give first
analytical evidence of the algorithms potential.
Moreover, we compare the approach described
here with our previous work where we went a
model-based approach and present advantages
and disadvantages of the two approaches. We try
to contribute to a non-comprehensive guide on
the implementation of predictive maintenance
systems for industrial mass production facilities.
13:20-13:40
WeA1T1.2
A Fault Tolerant Proxy Protocol Preserving Both
Data and Timing and Its Usage in Industrial
Tele Maintenance
Michael Fritscher
Christian Lilge*
Domingo Llorente Rivera
Markus Krauss
Klaus Schilling

WeA1T1.1

Is Big Data About to Retire Expert Knowledge?
A Predictive Maintenance Study
Domingo Llorente Rivera
Markus Reiner Scholz*
Christoph Bühl
Markus Krauss
Klaus Schilling
Abstract:
In this contribution, a data-driven approach
towards the prediction of maintenance for the
critical component of an injection molding
machine is presented. We present our path from
exploring and cleaning the data towards the
implementation of a prediction algorithm based

Abstract:
This paper shows the special needs of tele
maintenance regarding Quality of Service (QoS).
Then measurements of real-world communication
links which are used by industry are presented
and analyzed. Based on these results and the
requirements of services which are needed for an
efficient tele maintenance like video streaming, a
novel data and time preserving error tolerant
proxy (DaTPET proxy) was developed, which is
explained in this paper.
It finishes with the results and a demonstration in
a real scenario.
13:40-14:00
WeA1T1.3
Binary Matrix Factorization Applied to Netflix
Dataset Analysis
Mamadou Diop
Sebastian Miron
Anthony Larue
David Brie*
Abstract:
In this paper we aim at assessing the potential of
Binary Matrix Factorization (BMF) in the
implementation of recommendation systems, by
analyzing a Netflix dataset. In particular, we
study the explanatory power and the prediction
capability of a particular BMF algorithm based
on a post non-linear mixture model, namely the
Post NonLinear Penalty Function (PNL-PF)
algorithm. Unlike the majority of BMF methods,
PNL-PF is capable of efficiently handling the
difficult case of correlated rank-1 binary terms.
We show that BMF represents an interesting
19

alternative to classical matrix factorization
methods in terms of explanatory power and
prediction capability.
14:00-14:20
WeA1T1.4
A Loose Default Diagnosis Method for Oblique
Bracing Wire in High-Speed Railway
Cheng Yang
Zhigang Liu*
Kai Liu
Junping Zhong
Zhiwei Han
Abstract:
Oblique Bracing Wire (OBW) is an important
device of catenary support components (CSCs),
which supports the lower steady arm and the
registration tube to keep the overhead line high
and the pull-out value within the specified range.
OBW fault can cause unstable train operation or
safety hazards to trains and passengers. With the
development of deep learning, it has been tried
to achieve the precise location and fault
detection of the CSCs to ensure the stable
operation of the train. In this article, three deep
learning frameworks called Faster RCNN
ResNet101, SSD (Single shot multi-box detector)
and YOLOv2(You only look once) are used to
achieve location for Bracing wire hook and
Messenger wire base respectively.
Through the comparison of the location effects
of the three frameworks on CSCs, the Faster
RCNN ResNet101 is chosen as the framework
for location. Then curvature detection algorithm
is used for loose default of OBW. The
experiment results show that the proposed fault
detection method has high diagnostic rate and
universality.
Keywords: Railway,Oblique Bracing Wire, Deep
Learning, Target Location, Faults Detection
14:20-14:40
WeA1T1.5
Remaining Useful Life Prediction of Electronic
Products Based on Wiener Degradation
Process
Wenyi Lin
Yi Chai*
Qie Liu
Abstract:
This paper address the remaining useful life
(RUL) prediction of electronic products based on
wiener degradation process model and Bayesian
posterior estimation.Considering the randomness
and individual difference of performance

degradation process of electronic products, the
degradation process can be modeled and
analyzed based on the Wiener process.
Combining with the historical degradation data
of other similar products as the prior information,
posterior parameters can be estimated by using
the degradation information of the target product
through Bayesian estimation through the RUL
distribution of the first hitting time (FHT). It can
realize real-time update of parameters. Then the
RUL of target electronic product can be
estimated. It can improve the accuracy of RUL
prediction to a certain extent. The feasibility of
the method is verified by a practical example of
GaAs lasers.
WeA2
Dorsett Ballroom II
Unmanned Aerial Vehicles (Regular Session)
Chair: Chenxiao Cai
Co-Chair: Jian Chen
13:00-13:20
WeA2T2.1
GPS/INS Integrated Navigation Based on
Grasshopper Optimization Algorithm
Hao Meng
Yuting Xun
Nannan Du
Jian Chen*
Yu Han
Yi Cao
Guangqi Wang
Xiangwei Yi
Yongjun Zheng
Abstract:
In GPS/INS integrated navigation, Kalman filter
is usually used for data fusion between GPS and
INS. The filtering algorithm of integrated
navigation is related to whether the advantages
of each sensor in the integrated navigation can be
utilized, the navigation accuracy is improved, the
reliable working time of the navigation system is
improved and the navigation requirement are met.
In this paper, we proposed an approach based on
the Grasshopper optimization algorithm (GOA),
which is a recent algorithm inspired by the
biological behavior shown in swarm of
grasshoppers. The goal of the proposed approach
is to optimize the parameters of the Kalman filter.
The Kalman filter method is improved by
grasshopper optimization algorithm, which
improves the accuracy of integrated navigation
and reduces the errors caused by system noise
20

and measurement noise. For verification, the
proposed approach is compared with particle
swarm optimization. The simulation experiment
results show that the proposed approach has a
better effect.
13:20-13:40
WeA2T2.2
3D Reconstruction of Ground Crops Based
on Airborne LiDAR Technology
Yue Pan
Yu Han
Lin Wang
Jian Chen*
Hao Meng
Guangqi Wang
Zichao Zhang
Shubo Wang
Abstract:
Due to its light weight and high scanning
accuracy, LiDAR has been widely used in
surveying, unmanned and instant map
construction. In agriculture, LiDAR can directly
collect point cloud data of ground crops. After
the processing of denoising, interpolation and
other algorithms, the 3D digital model of ground
crops will be established to be able to timely
observe crop growth. Its high degree of
automation. This paper first sets up a hardware
system for airborne LiDAR, then the principle of
point cloud data generation and the derivation of
coordinate system transformation are discussed.
The various possible errors in the system are
analyzed in detail and the simple control error
scheme is given then. After that the method of
processing 3D point cloud data is expounded and
a combined interpolation method based on
existing interpolation method is proposed to
improve the effect of 3D reconstruction. At last,
the experimental verification was carried out to
collect point cloud data of a variety of crops.
And the 3D digital model of each crop was
established using MATLAB.
13:40-14:00
WeA2T2.3
Energy
Storage
Battery
Parameters
Identification Algorithms of a Solar Powered
Communication/Remote-Sensing UAV
Jian Chen
Nannan Du
Zirui Liao
Yi Cao
Hao Meng
Yu Han*

Abstract:
The residual capacity of energy storage battery is
an important index of flight safety as well as an
essential parameter in the process of flight
strategy design of a solar powered
communication/remote-sensing
UAV.
SOC
(State-Of-Charge) is generally used to represent
the residual capacity of energy storage battery.
Its physical meaning is the ratio of the residual
capacity of battery and its capacity in completely
charging state. The energy storage battery
module will take the charge-discharge power as
input and SOC as output. As for the practical
application of the battery, the accuracy of models
and parameters become technical difficulties.
Through the test and analysis of lithium batteries,
various factors affecting the performance of
batteries are found out and the test data of
lithium batteries are obtained. This paper
analyzes the test data and the models Moreover,
the application effects of the two methods are
summarized and compared.
14:00-14:20
WeA2T2.4
Adaptive Observer-Based Fault Detection
and Active Tolerant Control for Unmanned
Aerial Vehicles Attitude System
Lijia Cao*
Yu Tang
Guo Zhang
Abstract:
A robust adaptive observer combined with radial
basis function neural network (RBFNN) is
designed for the unmanned aerial vehicles
(UAVs) fault-detection system is proposed in this
paper. The fault dynamics model with unknown
disturbance of the UAVs attitude system is
established, and a robust adaptive observer
combined with radial basis function neural
network is designed for the UAVs fault-detection
subsystem. Furthermore, the detected fault
combined with a robust controller is applied to
design the fault-tolerant controller. The stability
and effective of the fault detection and tolerant
system is proved by Lyapunov theory and the
numerical simulation.
14:20-14:40
WeA2T2.5
Finite Time Fault Tolerant Control Design for
UAV Attitude Control Systems with Actuator
Fault and Actuator Saturation
Peng Cheng
Chenxiao Cai*
Yun Zou
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Abstract:
This paper presents a novel fault tolerant control
(FTC) strategy for an unmanned aerial vehicle
(UAV) subject to multiple constraints of actuator
fault, actuator saturation and external disturbance.
First, a radial basis function neural network
(RBFNN)-based fault estimation observer is
developed to obtain the accurate value of
actuator fault. Second, an attitude stabilization
FTC approach is established with combining the
non-singular fast terminal sliding mode (NFTSM)
technology, which could tolerate the estimated
loss of effectiveness fault. Third, it is discussed
asymptotically stability and stabilization of UAV
attitude systems in finite time by Lyapunov
method and the improved FTC scheme. Finally,
the simulation is carried out to verify the fault
tolerant capability of the designed algorithm.
14:40-15:00
WeA2T2.6
A New Adaptive Dynamic Surface Control for
Uncertain Nonlinear Systems in Semi-Strict
Feedback Form
Kun Wang*
Jing Hou
Abstract:
In this work, we present a novel adaptive
dynamic surface control (ADSC) scheme for
tracking control of a class of semi-strict
feebcback systems. It is well documented that
the DSC technique can prevent the '' explosion of
complexity'' problem in backstepping control.
However, the obtained results by existing DSC
method are somewhat conservative, which may
pose difficulties in system debugging for realistic
applications. This paper addresses a modification
that yields a new adaptive DSC approach which
can reduce the conservatism. In the new ADSC
strategy, nonlinear adaptive filters are introduced
to avoid repeatedly differentiating the virtual
control signals and time-varying integrable
functions are incorporated to counteract the
effects of nonlinearly parameterized terms.
Consequently, the developed controller has two
outstanding features in comparison with the
existing DSC-based control law as follows: 1) it
can achieve global asymptotic tracking even in
the presence of nonlinear function uncertainties;
2) it provides verifiable conditions to a priori
guarantee the closed-loop stability. Finally, an
illustrative example is presented to confirm the
effectiveness of the established approach.

WeB1
Dorsett Ballroom I
Traffic Control Systems and Smart
Cars(Regular Session)
Chair: Jun Li
Co-Chair: Na Qin
15:30-15:50
WeB1T1.1
Design and Control of Electric Bus Vehicle
Model for Estimation of Energy Consumption
Olaf Czogalla*
Abstract:
Public transport fleet operators are interested in
lowering emissions due to tightened standards
for city air quality. However, stakeholders in the
electrification process with battery electric buses
(BEB) are exposed to a complex network of
dependencies from governmental, economic,
transport, and energy domains. Particularly,
specialized tools for planning routes, vehicles,
and charging infrastructure are missing at
municipal-operational level of BEB deployment.
Aim of the project as core of this paper is to
develop methods and tools to support planning
aspects of bus fleet electrification. Planners
should be enabled to decide about the feasibility
of deploying BEB on selected routes within the
public transportation network by using input data
of
network
design,
schedule,
vehicle
characteristics, and charging infrastructure.
Using the developed vehicle simulation model of
BEBs, it is possible to scale battery capacities for
full day duty-cycles on real bus routes under
consideration of terrain grades, realistic traffic
conditions, and opportunity charging.
15:50-16:10
WeB1T1.2
Vertical Stability Analysis of Permanent-Magnet
EDS System with Permanent Magnets and
Electromagnets Hybrid Halbach Array
Cheng Luo*
Kun-lun Zhang
Abstract:
This paper researches on the vertical stability of
permanent-magnet EDS system with permanent
magnets and electromagnets hybrid Halbach
array, which can realize active damping control
of permanent -magnet EDS system by winding
active normal conductor coils on permanent
magnets. First, the vertical dynamic stability of
permanent magnets EDS system with permanent
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magnets Halbach array is analyzed. Research
result shows that this system will cause sustained
oscillations under the action of external
disturbing force. So the permanent magnets and
electromagnets hybrid Halbach array is proposed
to achieve the system active damping control.
Second, the fuzzy self-tuning PID controller is
designed to meet the vertical dynamic
performance. Finally the Simulink is used to
simulate the levitation dynamic stability under
the disturbances of external disturbing force and
rail step disturbance. The simulation results
show that the system can quickly and stably
levitate at rated gap 0.03m. And when the
external disturbing force is ±800 N, the stable
current of coil is 42.16A and -43.26A,
respectively, proving that the permanent-magnet
EDS system with permanent magnets and
electromagnets hybrid Halbach array can realize
vertical dynamic stability.
16:10-16:30
WeB1T1.3
Study on the Effect of Thermal Aging on the
Dielectric Properties of Stress Control Tube
Guangjian Li*
Abstract:
As the only component improving the electric
field of the heat-shrinkable cable terminal, stress
control tube (SCT) plays a vital role in ensuring
the safe operation of cable terminal and train. In
the long running process, the combined thermal
aging from the internal and external environment
of the terminal will change the physical and
chemical properties of the stress control tube,
which results the weakening of the ability to
improve the terminal electric field. For the sake
of studying the effect of thermal aging on the
electrical properties of stress control tube, a
man-made accelerated thermal aging method
was used to design the thermal aging tests under
different temperature gradients and different
aging cycles. The mechanism of thermal aging
on the dielectric constant, dielectric loss and
volume resistivity of stress control tubes was
studied. The results show that the dielectric
constant increases, dielectric loss increases,
volume resistivity decreases and conductivity
loss increases with the increase of thermal aging,
and the deterioration performance of parameters
becomes more prominent with the increase of
aging temperature and aging time. At the same
aging time, the dielectric properties of the
samples with higher aging temperature change

more. It can be seen from infrared spectroscopy
that thermal aging makes the inner groups of the
control tube oxidized, the molecular chains are
continuously impacted by thermal aging, and the
aging performance decreases.
Keywords: Cable terminal. Stress control tube,
thermal aging, dielectric properties
16:30-16:50
WeB1T1.4
A Coarse-To-Fine Detection Method of
Pantograph-Catenary Contact Points Using
DCNNs
Yp Liu*
Abstract:
The pantograph catenary system is an important
part of the traction power supply system. In
order to monitor the dynamic parameters of the
rigid catenary accurately in real time, we propose
a new detection method to locate and detect the
pantograph-catenary contact points using
DCNNs. Our method is based on a coarse-to-fine
detection frame for YOLOv3 and Hough
transformation, and the method mainly utilizes
the advantages of YOLOv3 on small target
detection and the geometric relationship between
the pantograph and the catenary, which ensures
inspection efficiency and detection accuracy of
the contact points. This method includes two
stages. We first train Yolov3 to detect the local
region of the contact points accurately by using
the pantograph-catenary datasets.
Obtained images from the coarse region
detection, we then choose the canny edge
detection and Hough transformation to detection
the pantograph-catenary contact points. The
experiment results on two video datasets show
that our proposed method can accurately track
the pantograph-catenary contact points by the
continuous detection, which could provide a
research reference for the real-time automatic
monitoring of the pantograph-catenary system.
16:50-17:10
WeB1T1.5
Cooperative Ramp Merging for Mixed Traffic
with Connected Automated Vehicles and
Human-Operated Vehicles
Tianyu Huang
Zhanbo Sun*
Abstract:
The rapid theoretical development and
commercialization of connected automated
vehicle (CAV) has led to the problem of mixed
traffic, i.e., traffic mixed with CAVs and
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conventional human-operated vehicles (HVs).
The paper studies cooperative ramp merging for
mixed traffic. Using discrete optimization, a
cooperative ramp merging mechanism is
developed to facilitate ramp merging, and to
properly capture
the
cooperative
and
non-cooperative behaviours in mixed traffic. The
mechanism can be described as a bi-level
optimization program in which the optimal
control-based trajectory design problem is
imbedded in the merge sequencing problem. A
bi-level dynamic programming-based solution
approach is developed to efficiently solve the
problem. A micro-simulation environment is
built for model validation and analysis of mixed
traffic. The results show that cooperative ramp
merging leads to larger throughput and smoother
traffic.
17:10-17-30
WeB1T1.6
Speed Control System for Pedestrians Crossing
Signaled Intersections Time Optimally
Feng Xie*
Sebastian Naumann
Olaf Czogalla
Abstract:
With the progress of modern technology, more
and more vehicles arise on the road, which may
cause some congestion and a high level of
exhaust emission, such as CO2 and NOx. As an
environment friendly trip mode, walking should
be encouraged. Pedestrians are definitely a
non-negligible group participating especially in
urban traffic. Therefore, a control system of
pedestrian-crossing speed is proposed in this
work, which is similar to the "Green Light
Optimal Speed Advisory (GLOSA)" for motor
vehicles. It can not only provide pedestrians with
the dependable speed recommendation to walk
but also the optimal path to follow. A
smart-phone-app is finally designed to validate
and test such system. And the result comes out
that such app works significantly fine especially
when pedestrians are faced with multiple choices
at intersections. The result indicates that crossing
with the app with GLOSA can reduce
respectively 41.62% and 35.21% of used time on
average, compared with crossing in the fixed
paths. It can still save 27.86% of the average
time, compared with the behavior of choosing
the path in green time first.

WeB2
Dorsett Ballroom II
Control and Optimization I(Regular Session)
Chair: Haiquan Zhao
Co-Chair: Jialu Du
15:30-15:50
WeB2T2.1
A New Method for Controlling Discrete-Time
Linear Time-Variant Systems
Jialu Du*
Zhan Li
Abstract:
In this paper, a novel method is proposed to
control single-input discrete-time time-variant
systems. A new error processing style is utilized
to make the tracking errors converge to zero.
Simulation results validate the proposed methods
for controlling single-input discrete-time
time-variant systems.
15:50-16:10
WeB2T2.2
Variable Step Size Least Mean Square
Algorithm Based on Censored Regression
Feng Zhao
Haiquan Zhao*
Abstract:
In numerous practical applications, the censored
observations often occur. Using traditional
adaptive algorithms to identify the system of this
type may lead to the performance degradation.
To address this problem, the distributed censored
regression algorithms have been proposed.
However, distributed Least Mean Square
(D-LMS) based on censored regression has a
slow convergence speed. To solve this problem,
a variable step size LMS based on censored
regression (CR-VSS-LMS) is proposed in this
paper.
16:10-16:30
WeB2T2.3
Bias-compensated Adaptive Filter Algorithm
Under Minimum Error Entropy Criterion
Zejun Chen
Haiquan Zhao*
Abstract:
This paper proposes a bias-compensated
adaptive filtering algorithm under minimum
error entropy criterion, which outperforms with
low steady-state misalignment for signal
processing with noisy input in an environment
suffering from an impulsive output noise. In
previous studies, lots of works use the minimum
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error entropy criterion, which is called MEE, to
develop adaptive filter under the assumption of
no input noise. However, pure input signal
without any noise is nonexistent in the
real-world environment. To address above issue,
we introduce a bias-compensated vector into the
traditional MEE algorithm and propose a
bias-compensated adaptive filtering algorithm
under minimum error entropy criterion named
BCMEE, which has stronger robustness and
higher convergence rate. The BCMEE utilizes a
kernel function, which takes the past errors
during the adaptive processing into consideration,
whereas the other classical algorithm relies only
on the current error signal. BCMEE also takes
advantage of the bias-compensated vector to
compensate the bias of filter caused by the input
noise. Simulation results obviously show the
excellent performance of the proposed
algorithms.
16:30-16:50
WeB2T2.4
Polynomial Variable Scaling Factor Improved
Least Sum of Exponentials Algorithm with
Maximum Correntropy Criterion
Zhengyan Luo
Haiquan Zhao*
Abstract:
In this paper, a polynomial variable scaling
factor improved least sum of exponentials
algorithm with maximum correntropy criterion is
proposed for spare system identification. Spare
system estimation problem is increasing
important topics in broadband wireless
communications systems. Sparse learning
algorithms for system identification achieved a
better performance under Gaussian assumption,
such as the zero-attracting least mean square
(ZA-LMS).
However,
in
non-Gaussian
environments these algorithms suffer from
performance degradation due to random
impulsive noises. To further improve the
robustness of the zero-attracting algorithms, an
attempt has been made to design an improved
sum of error exponentials that utilize the
maximum correntropy criterion. In addition, a
polynomial sparse adaptive algorithm is
introduced to enhance the capability of sparse
adaptive algorithms. The test on sparse system
identifications under an impulsive noise
environment demonstrates that the proposed
algorithm has a low steady-state misalignment
compared with the existing algorithms.

16:50-17:10
WeB2T2.5
Zero Attracting Maximum Total Correntropy
Algorithm for Sparse System Identification
Lei Li
Haiquan Zhao*
Abstract:
Recently, a robust maximum total correntropy
(MTC) adaptive filtering algorithm has been
used in errors-in-variables (EIV) model in which
both input and output data are contaminated with
noises. As an extension of the maximum
correntropy criterion (MCC), the MTC algorithm
shows desirable performance in non-Gaussian
noise environments. However, the MTC
algorithm may suffer from performance
deterioration in the sparse system. To overcome
this drawback, a robust and sparse adaptive
filtering algorithm, called zero attracting
maximum total correntropy (ZA-MTC), is
derived by adding a l1 norm penalty term to the
maximum total correntropy (MTC) in this brief.
In addition, in the reweighted version, a log-sum
function is employed to replace the l1 norm
penalty term. Simulation results demonstrate the
advantages of the proposed algorithms under
sparsity assumptions on the unknown parameter
vector.
17:10-17:30
WeB2T2.6
M-estimate affine projection algorithm based
on correntropy induced metric
Bing Liu
Haiquan Zhao*
Abstract:
In this paper, an M-estimate affine projection
algorithm based on correntropy induced metric
(MAPA-CIM) is proposed for robust sparse
adaptive filtering. The proposed MAPA-CIM
algorithm uses an M-estimate robust cost
function with correntropy induced metric, which
is derived by using the unconstrained
minimization method. Simulation results show
that the proposed MAPA-CIM algorithm has
better convergence speed and lower steady-state
misalignment for sparse system identification
and echo cancellation scenarios in non-Gaussian
environments with colored input signal over the
usual adaptive filtering algorithms.
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Technical Program for Thursday
September 26, 2019
ThKS
Dorsett Ballroom I
Keynote Speech: Jie Chen
Chair: Lei Ma
8:50-9:40
ThKS4
From Bode to Shannon: Fundamental
Limitations and Limits of Feedback Revisited
in an Information Age

ThA1
Dorsett Ballroom I
Iterative Learning Control and Deep
Learning (Invited Session)
Chair: Deqing Huang
Co-Chair: Xuhui Bu
10:00-10:20
ThA1T1.1
Iterative Consensus Control for a Class of
Nonlinear MIMO Multi-Agent Systems with
Data Dropout
Jiaqi Liang
Xuhui Bu*
Abstract:
Consider the frequent dropout of measurements
data caused by communication channel
failure.The consensus tracking problem for a
class of nonlinear MIMO multi-agent systems
(MAS) with data dropouts is addressed. The
random data dropout phenomena is described by
an introduced random variable and a Bernoulli
sequence with 0/1. Moreover, the situation that
only part of the agents can access the desired
trajectory also take into account. Based on the
random variable, a modified distributed P-type
iterative learning control algorithm with data
drops is proposed. In addition, the identical
initialization condition of classic ILC is released
as well. Then, the theoretical analysis of the
system convergence condition is given by using
the contraction mapping method and supermom
norm technical. As a result,the proposed iterative
learning control (ILC) algorithm can guaranteed
the system convergence with data dropout in a
finite time. Finally, an illustrative example is
presented to demonstrate the perfect tracking
performance and the effectiveness of the scheme.

10:20-10:40
ThA1T1.2
Networked Iterative Learning Control for
Systems with Packet Dropout and
Communication Delay
Yamiao Zhang
Jian Liu*
Xiaoe Ruan
Abstract:
In this paper, we consider networked iterative
learning control (NILC) design for a class of
uncertain discrete-time nonlinear systems with
random packet dropout and communication
delay, where the input-output coupling parameter
(IOCP) is assumed to be unknown. Firstly, we
present a learning scheme for the unknown IOCP.
Then a simple NILC scheme is developed. It is
strictly proved that under certain conditions the
developed scheme can guarantee zero-error
convergence. Finally, an example is given to
validate the endings.
10:40-11:00
ThA1T1.3
Iterative Learning Control for Discrete-Time
Linear Systems through Fading Channels
Via Stochastic Approximation
Ganggui Qu
Dong Shen*
Abstract:
In this paper, iterative learning control is used to
solve the problem of accurate tracking of
discrete-time systems through fading channels.
The fading problem is a type of multiplicative
uncertainties, generally caused by unreliable
communication networks. It is modeled by a
random variable with prior statistics for
correcting received signals. Both output fading
case and input fading case are discussed in this
paper. The P-type learning algorithms with a
decreasing learning gain originated from
stochastic approximation theory, are proposed
with almost sure convergence analysis.
Illustrative simulations are provided to verify the
theoretical results.
11:00-11:20
ThA1T1.4
Adaptive Learning Control for Second-Order
Nonlinear
Multi-Agent
Systems
with
Iteration-Switching Topologies
Chen Liu
Dong Shen*
Abstract:
This paper investigates the consensus tracking
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problem for the leader-follower second-order
uncertain nonlinear multi-agent systems with
nonrepeatable mismatched input disturbance.
The main structure of the proposed adaptive
iterative learning controller contains a neural
networks learning component and a robust
learning component. The effect of the neural
networks learning component is to estimate the
system's nonlinearity and the robust learning
component is to suppress the nonlinear input
gain and disturbance. An adaptive law
combining time- and iteration- domain is used to
tune the controller parameters. We use the
composite energy function method to prove the
consensus convergence and give a numerical
simulation to illustrate the effectiveness of the
proposed scheme.
11:20-11:40
ThA1T1.5
Fault Diagnosis of High-Speed Train Bogie
Based on Deep Neural Network
Yuanjie Zhang
Na Qin
Deqing Huang*
Kaiwei Liang
Abstract:
As an important part of high-speed train, the
performance of bogie has a direct impacts on the
train safety. Realtime monitoring and evaluation
of the operating state of bogie is of great
significance for the safe operation of the train.
The traditional signal processing methods are
difficult to analyze the complex vibration signals
of bogie which collected during train operation.
Deep Neural Network (DNN) has been widely
used in the field of fault diagnosis due to its
good performance in feature extraction of
complex data. In this paper, DNN is used as the
experimental framework. Neurons in the network
are used to store and transmit information .
Correlation functions are used to represent the
mapping relationship between input signal and
output signal. When the train is running at the
speed of 200km/h, the accuracy of fault
diagnosis reached 92.5condition that consists of
bogie in normal operation, complete failure of air
springs,complete failure of anti-yaw dampers
and complete failure of lateral dampers.
Experimental result show that DNN has a good
performance in multi-class fault diagnosis of
bogie.
11:40-12:00
ThA1T1.6

Research on Household Appliances
Recognition Method Based on Data
Screening of Deep Learning
Hong Chen*
Zhibin Yu
Abstract:
The Non-intrusive household load indentification
can realize a series of power quality analysis
such as power management, energy monitoring.
It has the advantages of low cost, easy
implementation. Aiming at the problem that a
large number of V-I trajectory sample data is
unavailable due to noise interference of stable
operation data of household appliances of the
actual measurement, a V-I map sample data set
screening algorithm is proposed, which screen
the two-dimensional V-I feature map data sets of
characterizing household appliances, improves
the deep learning network, and achieves better
recognition effect of household appliances by
using transfer learning.Experiments show that
this method can effectively improve the accuracy
of load identification algorithm, and has more
advantages than traditional methods.
ThA2
Dorsett Ballroom II
Control and Optimization II(Regular Session)
Chair: Wenxiao Zhao
Co-Chair: Nasser Jazdi
10:00-10:20
ThA2T2.1
An approach of fault modeling in
communication protocols supported by
NFR and fault tree analysis
Alexandre Roque
Edison Pignaton Freitas
Nasser Jazdi*
Carlos Eduardo Pereira
Abstract:
This paper presents a study about reliability
aspects in industrial communication protocols
and the modeling of communication faults. The
work proposes the use of aspectoriented
concepts to map and model common faults in
design phases of embedded systems, focusing on
intra-vehicular control systems. It is presented an
integration of fault modeling for communication
protocols, as non-functional requirements - NFR,
using aspect-oriented modeling (AOM), with the
support of a framework that applies these
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concepts to specify fault requirements. A case
study was conducted considering the tests of
electrical fast transients injection in previous
works and based on data collected during the
experiments, a fault tree analysis was conducted
according to the eect of the fault in the control
system. This analysis shows the negative impact
of electrical fast transients (minimal cuts method
- 0.8741, in a specific time period). The research
in development indicates that the present
approach contributes to mitigating the fault
impact in intra-vehicular communication
networks, allowing a more specific fault
analysis.
10:20-10:40
ThA2T2.2
Finite-Time Extended Dissipative Analysis
for a Class of Discrete Time Switched
Linear Systems
Hui Gao*
Hongbin Zhang
Abstract:
In this paper, the issues of nite-time extended
dissipative analysis are investigated for a class of
uncertain discrete time switched linear systems.
Sufficient conditions for the
nitetime
boundedness and nite-time extended dissipative
performance of the considered systems are
proposed by solving some linear matrix
inequalities. Using the concept of extended
dissipative, we can solve the H1, L2, L1, Passivity and
(Q,S,R)-dissipativity performance in a unied
framework .
10:40-11:00
ThA2T2.3
Recursive Identification for Hammerstein
Systems with Diminishing Excitation Signals
Wenxiao Zhao*
Abstract:
In this paper, we consider the identification of
Hammerstein systems where the nonlinearity is
described by a combination of basis functions
with unknown coefficients.The extended least
squares (ELS) algorithm is applied to estimate
the unknown parameters in the system. Contrary
to the classical excitation signals for
identification of Hammerstein systems, i.e., the
periodic inputs or stationary random signals,
here we choose a sequence of diminishing
excitation signals as the system inputs. We prove
that the strong consistency of the ELS algorithm
still holds true and the convergence rate is
obtained as well. A numerical example is given

to verify the performance of the identification
method.
11:00-11:20
ThA2T2.4
A Normalized Subband Adaptive Filter with
Combined Regularization Parameter
Long Shi
Haiquan Zhao*
Abstract:
Proposed is a novel variable regularization
algorithm for normalized subband adaptive filter
(NSAF) by employing the mixing parameter to
combine a large regularization parameter with a
small regularization parameter. The mixing
parameter is derived by minimizing the energy
of noise-free a posteriori subband error. The
combined regularization parameter can vary
from a small value to a large value.Therefore, the
proposed algorithm exhibits fast convergence
rate meanwhile obtains low steady-state
misalignment.
Experimental
simulations
demonstrate the effectiveness of our work.
11:20-11:40
ThA2T2.5
A Variable Step Size LMS Adaptive Filtering
Algorithm Based on Maximum Correntropy
Criterion for Identification of Low Frequency
Oscillation Modes
Nan Wang
Haiquan Zhao*
Abstract:
In this paper, the adaptive filtering based on
LMS algorithm is applied to the recognition of
low-frequency oscillation mode. The step factor
is improved based on Sinh function to accelerate
the convergence speed of the algorithm while
ensuring a low steady-state error, and the
robustness of the algorithm in identification is
improved by combining the maximum
correlation entropy rule.The effectiveness of the
algorithm for low-frequency oscillation mode
identification is verified by simulation of the
10-machine 39-node New-England power
system.
11:40-12:00
ThA2T2.6
General Mixed Norm Based Adaptive Control
Algorithm for Distribution Static Compensator
Haiquan Zhao*
Liyuan LI
Xiangping Zeng
Abstract:
28

This paper presents an implementation of
distribution static compensator (DSTATCOM)
using general mixed norm based adaptive
algorithm (GMN) for the three-phase distribution
system. By using the convex mixture of p norm
and q norm as the cost function, the proposed
general mixed norm based algorithm is effective
for obtaining the corresponding active and
reactive weights of load currents.The proposed
algorithm is fast in convergence and has quick
response. The performance of proposed control
algorithm is observed under nonlinear load in
simulation. The DSTATCOM using GMN
algorithm is effective in achieving the functions
The consensus problem of fractional-order
multi-agent systems (MASs) with impulsive
disturbance is investigated in this paper. Based
on the theory of fractional order system and
Lyapunov stability, some sufficient conditions
are derived to ensure the consensus of MASs
with impulsive disturbance. Comparing with the
existing results, the method proposed in this
paper is more applicable. Finally, simulation
results verify the correctness and effectiveness of
the main results.eliminationand load balancing
under linear and nonlinear loads and thetest
results of Simulink are found satisfactory with
harmonic distortion of the supply currents well
meeting the power quality standards.

disturbance is investigated in this paper. Based
on the theory of fractional order system and
Lyapunov stability, some sufficient conditions
are derived to ensure the consensus of MASs
with impulsive disturbance. Comparing with the
existing results, the method proposed in this
paper is more applicable. Finally, simulation
results verify the correctness and effectiveness of
the main results.
13:20-13:40
ThB1T1.2
Optimal Dynamic Average Consensus of
Multi-Agent Systems
Hangning Dong*
Chaoyong Li
Sai Chen

ThB1
Dorsett Ballroom I
Multi-Agent Systems and Distributed Control
(Invited Session)
Chair: Hongwei Zhang

Abstract:
This paper presents a novel algorithm to solve
the economic dispatch problem, which
guarantees to achieve the optimal dispatch values
within a prescribed time in a distributed fashion.
That is, the convergence time for the proposed
algorithm can be set by the designer just under
the
connected
communication
topology
condition. The proposed algorithm has the
potential application in real-time decision
making and control. Several examples are
discussed and tested to validate the effectiveness
and the correctness of the proposed algorithm.
14:00-14-20
ThB1T1.4
Unit Quaternion Based Attitude Control of
Aerial Manipulator
Rongli Mo

Co-Chair: He Cai
13:00-13:20
ThB1T1.1
Consensus of Fractional-Order Multi-Agent
Systems with Impulsive Disturbance
Wei Luo*
Yuqi Liu
Tiedong Ma
Abstract:
The consensus problem of fractional-order
multi-agent systems (MASs) with impulsive

Abstract:
This paper studies the distributed average
tracking problem of multiple time-varying
signals on the premise of networked systems
where each node is only allowed to interact with
its neighbours. To this end, we develop new
dynamic average consensus protocols for both
continuous-time and discrete time systems, and
the analysis provides the optimal settings of the
proposed algorithm with respect to convergence
rate and steady-state performance. Numerical
simulations validate the theoretical contributions
of this paper.
13:40-14:00
ThB1T1.3
A Distributed Algorithm for Economic
Dispatch in Prescribed Time
Hongbing Xiang
Gang Chen*
Zhongyuan Zhao
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He Cai*
Shi-Lu Dai
Abstract:
This paper considers the attitude control problem
of a quadcopter carrying a 2-DoF manipulator.
The attitude of the quadcopter is represented by
the unit quaternion and the manipulator is
viewed as an external disturbance when
considering the attitude dynamics of the
quadcopter. In this way, the attitude control
problem of the aerial manipulator can be
formulated as a standard reference tracking and
disturbance rejection problem of a rigid body
system. A numerical example is given to show
the performance of the proposed control law.
14:20-14:40
ThB1T1.5
Recent Advances in Distributed Control of
Multi-Agent Systems
Di Cui
Huiping Li*
Abstract:
Currently, most of model predictive control
(MPC) of moible robots are designed based on
forward movements, which is not efficient when
the robot in certain initial positions. In this paper,
a novel model predictive controller is designed
to solve the regulation problem of a
nonholonomic wheeled mobile robot with
backward motion when its initial position in the
first and second quadrants of Cartesian
coordinates. System state variables selection and
corresponding kinematic models in polar
coordinate are defined to characterize backward
movements. The terminal state cost function and
terminal region together with the local controller
are designed to guarantee the stability of the
optimization problem (OP). Comparison studies
show that the proposed MPC algorithm
outperforms conventional ones.
14:40-15:00
ThB1T1.6
Bipartite Consensus Control of High-Order
Multi-Agent Systems
Yanzhi Wu*
Jiangping Hu
Abstract:
In this paper, a bipartite consensus problem is
considered for high-order multi-agent systems.
The interaction network corresponding to the
cooperative-competitive multi-agent systems can
be modeled by a signed digraph. Based on the

relative output information of neighboring agents,
a novel distributed controller is purposed, which
can guarantee that the bipartite consensus be
achieved. Furthermore, it is shown that when the
communication graph is connected and
structurally balanced, if the bipartite output
consensus is achieved, bipartite state consensus
can also be achieved. Finally, simulation results
are provided to demonstrate the correctness of
our theoretical results.
ThB2
Dorsett Ballroom II
Artificial Intelligence(Regular Session)
Chair: Danfeng sun
Co-Chair: Jun Li
13:00-13:20
ThB2T2.1
Human Pose Estimation Based on Region
Refined Network
Minghui Wu*
Pintong Zhao
Abstract:
With the continuous development of human
society, human beings' pursuit of a better life,
automatic driving, intelligent monitoring,
intelligent medical and other artificial
intelligence
innovation
technologies
are
emerging, behind which is based on deep
learning computer vision technology. The
detection of key points in the human body is a
basic task in computer vision and has always
been a research hotspot. In recent years, with the
development of detection tech-nology based on
deep learning, the key point detection of human
body has gradually formed a theoretical system
based on convolutional neural network. In this
context, the key points of the predicted and
realval-ues in the model are the statistical
deviation law of neighborhood appears, and an
improved model for refined prediction of key
points neighborhood is proposed. The original
one-stage detection network is transformed into
a two-stage end-to-end detection network. The
detection error of the typical model in the key
point neighborhood is reduced, and the AP of the
model on the COCO2017 data set has an
increase of 1 percentage point. This thesis will
detail the structure and parameters of the
network in the improvement work, the training
and prediction process of the network, the
network supervision and loss function, and
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finally the experimental results on the
CO-CO2017 data set.
13:20-13:40
ThB2T2.2
Label Number Recognition Based on
Convolutional
Neural
Networks
in
Industrial Products
Yao Yang
Na Qin
Deqing Huang*
Awais Shah

14:00-14:20
ThB2T2.4
Deep Learning-Based Dependability Assessment
Method for Industrial Wireless Network
Danfeng Sun*
Sarah Willmann

Abstract:
Aiming at the identification of a certain kind of
industrial black material product, this paper
proposes a method based on convolutional
neural network (CNN) for digital identification
of product labels. The platform of image
acquisition is set up first, then the digital region
is segmented through image processing
algorithm and data set is built on it. Finally, the
visual geometry group (VGG16) model of
convolutional neural network is used to realize
the identification of digital labels. Compared
with the nearest neighbor based on local binary
patterns histograms (LBPH-NN) algorithm and
the support vector machine (SVM) algorithm,
the
performance
of
CNN
is
better
comprehensively. This research has a good
practical significance in the field of industrial
production.
13:40-14:00
ThB2T2.3
Stability of Switched T-S Fuzzy Systems with
All Subsystems Unstable
Can Liu
Xiang Mao*
Hongbin Zhang

Abstract:
Techniques on 5G and Internet of things bring a
strong potential paradigm shift to wireless
communication applications in industrial domain.
Hence, there is a strong need for quantitative
dependability assessment for these applications.
However, with the ever-growing complexity and
amount of wireless communication systems,
their dependability relevant parameters also
increase rapidly. In addition, the deep neural
network has advantages on high dimensional
data process. Hence, a deep learning-based
dependability assessment method is proposed to
address the issue, wherein a deep auto-encoder
based approach is proposed to reduce data
dimension and to obtain the data codes, and the
DBSCAN is used to cluster these codes. An
experimental environment is built for collecting
data set on the Multifaces, and a rough
classification method is proposed to obtain a
superior deep encoder model. Based on the
superior model and DBSCAN, the data set are
mainly divided into five dependability clusters.
14:20-14:40
ThB2T2.5
Single Fog Image Dehazing Via Fast
Multi-Scale Image Fusion
Yin Gao
Xiaodong Lan
Rongsheng Cai
Jun Li*

Abstract:
In this paper, the stability problem of
continuous-time switched nonlinear systems
with all subsystems unstable is investigated. The
Takagi-Sugeno (T-S) fuzzy model is introduced
to represent the nonlinear subsystems. By
constructing a novel time-varying piecewise
multiple Lyapunov function approach, an
exponential stability condition of switched T-S
fuzzy systems is first derived under a new
bounded maximum average dwell time
(BMADT) switching. Finally, a numerical
example is provided to illustrate the
effectiveness of the established theoretical
results.

Abstract:
In this paper, we present a new image dehazing
method via fast multi-scale image fusion. It is
designed based on a fusion strategy. Instead of
estimating the exact global atmospheric and the
transmission separately as most previous
methods did, our method directly constructs
initial dehazing images with different exposure
through the histogram analysis and L0 gradient
minimization with adaptive boundary constraint
to improve the visual dehazing effect.
Experimental results show that this method
outperforms state-of-the-art haze removal
methods in terms of both efficiency and the
dehazing visual effect.
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ThC1
Dorsett Ballroom I
Robotics, Spacecraft and Satellites(Regular
Session)
Chair: Jean-Philippe Georges
Co-Chair: Weiyao Lan
15:30-15:50 ThC1T1.1
Sliding Mode Boundary Control of a Vibrating
String
under
Time-Varying
Distributed
Disturbance
Mohamed Ahmed Eshag
Lei Ma
Yongkui Sun*
Abstract:
This paper is concerned with sliding-mode
boundary control (SMBC) of a vibrating string
system under parameter variation. The string is
excited by time-varying distributed disturbance.
Dynamics of the vibrating string are described
by two types of differential equations, namely: (a)
non-homogenous hyperbolic partial differential
equation (PDE) and (b) ordinary differential
equations (ODEs). In the proposed scheme, the
perturbations of the vibrating string are damped
in the presence of system parameter variation.
The boundary control law based on the original
infinite dimensional model is applied at the free
end of the string. Robustness of this scheme is
validated through different lengths of the string
system. The suggested control system is proven
to be exponentially converging to zero by using
Lyapunov direct method. Simulation results
show that the proposed design is valid for
attenuating the vibrations effectively.
15:50-16:10
ThC1T1.2
An Admission Control Method to Provide
Higher Sampling Rates Over Space
Launchers Networks
Dorine Petit
Jean-Philippe Georges*
Thierry Divoux
Bruno Regnier
Philippe Miramont
Abstract:
Nowadays, embedded network systems, like in
space launcher application, trends to move from
a
bus
communication
to
components
off-the-shelf (COTS) such as Ethernet switched
network in order to reduce the cost and the mass.
In order to guaranty the real time and reliability

constraints on an Ethernet switched network
which is not deterministic, the network is
oversized and redundant. In this way, a lot of
resources are not used. This paper focuses on
using these available resources to support higher
sampling rates for better controllability, safety
and freshness. A framework for rate admission
control is defined and an algorithm is proposed
to maximize the sampling rate (i.e. the
throughput) of each flow while satisfying
maximum end-to-end delays requirements. The
purpose of using this algorithm has been brought
to light through an experiment based on the next
generation of space launcher network.
16:10-16:30
ThC1T1.3
Acceleration-Level Trajectory Planning for a
Dual-Arm Space Robot
Kedi Xie
Weiyao Lan*
Abstract:
In order to achieve disturbance rejection of base
while realizing the pre-capturing process under
joint physical constraints(such as limited
joint-angle, joint-velocity, joint-acceleration),
this paper proposed a acceleration-level
trajectory planning method of a dual-arm space
robot. Firstly, the acceleration-level kinematic
models are derived by using the velocity-level
kinematics and linear and angular momentum
conservation law. On this basis, the joint
physical constraints are reformulated as a
quadratic programming (QP) which can be
converted to a piecewise-linear projection
equation. Meanwhile, the improved damped
least-squares (DLS) method is applied to design
trajectory planning for the balance arm which is
employed to keep the base fixed. Finally,
simulation results verify the effectiveness of the
proposed acceleration-level trajectory planning
method.
16:30-16:50
ThC1T1.4
Modeling and Vibration Suppression of
Hyper-Gravity
Environment
Simulators
under Wind Resistance
Mengxue Li
Lei Ma*
Xiaotong Sun
Yongkui Sun
Abstract:
Hyper-gravity environment simulation is an
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important method of performance evaluation
with high accelerations. Periodic cylindrical
wind field is a major interference when the
simulator operates at high speed. This introduces
unexpected stress into the structure, causes
vibration of the rotating part, and reduces
comfort of the pilot. In this paper, dynamics of
hyper-gravity simulators are described by a
single-link flexible manipulator with tip mass.
Distributed-parameter model of the manipulator
is derived together with description of wind
resistance. The result is a two-time scale
description of the dynamics such that singular
perturbation method can be adopted for control
design. A composite control strategy is used
whose objective is to track desired position while
keeping structural oscillation at a lower level
despite of wind disturbances. Sliding-mode
control is applied in this preliminary study
thanks its robustness against model uncertainties.
Feasibility and effectiveness of the proposed
modelling and control scheme are verified with
simulative investigation.
16:50-17:10
ThC1T1.5
Goal-Biased Bidirectional RRT Based on
Curve-Smoothing
Haoyue Liu
Xuebo Zhang*
Jian Wen
Runhua Wang
Abstract:
In this paper, a goal-biased bidirectional
Rapidly-exploring Random Trees (RRTs)
algorithm based on curve-smoothing is newly
proposed. The main contribution of this work is
that the two-parts of the rapidly-exploring
random trees generated in the bidirectional
search process are smoothly connected by Bézier
curves, so that the whole path satisfies kinematic
constraints. Comparative experimental results
with the naive RRT algorithm are presented to
demonstrate that the proposed algorithm can
achieve superior performance in terms of higher
success rate, shorter search time, shorter path
length and fewer number of the search nodes.
Finally, in order to simulate the motion of the
robot in a real environment, we track the
trajectory through a controller under the visual
robot simulation platform V-Rep.
ThC2 Dorsett Ballroom II
Cyber Physical Systems(Regular Session)

Chair: Zhihai Rong
Co-Chair: Xianbo Xiang
15:30-15:50
ThC2T2.1
Petri Net Control Method for Pipe-Line
Systems and Its Implementation Via CIF3
Yuhao Fu
Jiliang Luo*
Huifeng Wu
Jianhong YE
Yi-Sheng Huang
Abstract:
As for a pipe-line system subjected to complex
operations, an approach is proposed to
synthesize the controller via Petri nets (PNs)
such that the plant is run as concurrently as
possible and the loads of equipments are
balanced. AP-timed and labeled PN is designed
to model the whole process of a pipe-line system,
where tasks, which include transporting material
from one tank to another and cleaning tank, are
represented by operational places, and level
sensors amounted in tanks are represented by
labels assigned to transitions. Further, monitor
places are designed to resolve the conflict
relations among tasks due to the shared valves
and pipes. An method is presented to translate an
PN controller into a CIF3 (Compositional
Interchange Format) model, which is converted
into a PLC program in the CIF3 tool. A beer
filtration plant is taken as an example to
illustrate the approach, and its simulation
experiments are carried out to verify the
theoretic results.
15:50-16:10
ThC2T2.2
Extortion Boosts Cooperation through
Redistributing Strategies in Assortative
Networked Systems
Xu Xiongrui
Zhihai Rong*
Abstract:
Networked evolutionary game theory is widely
used to study the evolutionary dynamics in
complex systems. In this work, we mainly
investigate the influence of degree correlations
of networks on the evolution of three
memory-one strategies, i.e., unconditional
cooperation, unconditional defection, and
extortion. It is found that compared with the
degree-uncorrelated
network,
assortative
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networks may inhibit the evolution of
cooperation. The more assortative the network is,
the less cooperation is maintained eventually.
However, through micro dynamics analysis we
reveal that by introducing extortion strategies,
cooperation and defection are redistributed on
the network, resulting in that cooperators can
occupy the hub nodes while defectors survive
among small-degree nodes. This work may
provide potential clues to the coordination in
multi-agent systems.
16:10-16:30
ThC2T2.3
An Image Hidden Transmission Method of
Networked Inverted Pendulum Visual Servo
Control System
Bing Liu*
Xue Li
Changda Zhang
Dajun Du
Abstract:
In the real-time control of Networked Inverted
Pendulum Visual Servo Control Systems
(NIPVSCSs), how to achieve safe and efficient
image transmission is an important and
challenging task. Usually, the inverted pendulum
image is directly transmitted and the security of
images in the network transmission cannot be
guaranteed in the NIPVSCS.In the context of
this problem, our contributions include:1) A
Chaos-based Image Hiding (CIH) algorithm for
hiding the inverted pendulum image in a static
carrier image is used to improve the security of
the image in the network transmission of the
NIPVSCS; 2) The effectiveness and feasibility of
the proposed method in the NIPVSCS is
demonstrated by simulations and real-time
control experiments.
16:30-16:50
ThC2T2.4
A novel feature extraction method based on
discriminative
graph
regularized
autoencoder for fault diagnosis
Yanxia Li
Yi Chai*
Han Zhou
Hongpeng Yin
Abstract:
Autoencoder has been popularly used as an
effective feature extraction method in fault
diagnosis. However, the autoencoder algorithms
neglect local structure and class information that

is available in the training set. To address this
problem, a novel feature extraction approach
based on discriminative graph regularized
autoencoder is proposed for fault diagnosis task.
A single-layer autoencoder with nonlinear layers
is adopted to extract nonlinear features
automatically from input signals. Locality
relationship of original data is propagated to the
feature extraction stage via a graph to learn
internal representations that go beyond
reconstruction and on to locality preservation. To
better exploit the discriminative information, the
label information of training samples is
embedded to the graph to improve the fault
diagnosis performance. A real industrial process
are used to comparing the performance with
commonly used diagnosis method, the promising
experimental results validate the superiority of
the proposed method.
16:50-17:10
ThC2T2.5
Formation control of autonomous surface
vehicle and experimental validation
Shaoze Zhang
Xianbo Xiang*
Abstract:
Formation controllers based on Leader-follower
approach is designed, and experiments with four
formation controllers for autonomous surface
vehicles are reported. This manuscript introduces
the design and implementation of motion
controller from single autonomous surface
vehicle (ASV) to multi-ASV formation
controller. In respect of single ASV control, we
apply line of sight angle guidance control
strategy, and design fuzzy PID controller to
implement it. As for Multi-ASV formation
control, we apply Leader-follower approach to
maintain positional relationship between leader
ship and followers, and we decoupled the
distance and course control variable, using fuzzy
PID controller. Finally, the experimental
verication of single ASV control and Multi-ASV
formationcontrol is given.
17:10-17:30
ThC2T2.6
Distributed Power Sharing Control of the
Grid-Connected AC Microgrid
Qing Tang
Handong Bai*
Huidi Jiang
Abstract:
34

This paper considers a power sharing problem of
a grid-connected AC microgrid which consists of
multiple dispatchable distributed generators. The
microgrid is modeled by a multiagent system and
the power sharing problem is formulated as a
tracking issue of leader-follower system.
Simulations are presented to demonstrate the
effectiveness of the proposed control scheme.
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Technical Program for Friday
September 27, 2019
FrKS
Dorsett Ballroom I
Keynote Speech: Na Dong
Chair: Thierry Divoux
8:50-9:40
FrKS5
Practice of DEC Intelligent Manufacturing
Projects

FrA1
Dorsett Ballroom I
Control and Optimization III (Regular Session)
Chair: Haiquan Zhao
Co-Chair: Zhibin Yu
10:00-10:20
FrA1T1.1
Robust diffusion affine projection M-estimate
algorithm for distributed estimation over
network
Pucha Song
Haiquan Zhao*
Abstract:
In this paper, a robust diffusion affine projection
M-estimate (DAPM) algorithm is proposed for
distributed estimation in the adaptive diffusion
network. To eliminate the adverse effects of
impulsive noise in case of the impulsive
interference environment on the filter weight
updates, this algorithm uses a robust cost
function based on M-estimate and is derived by
minimizing-norm of the intermediate weight
error vector with a constraint on the score error
coefficients. Simulation results verify that the
proposed DAPM algorithm is effective for
system identification scenarios in the presence of
impulsive noise.
10:20-10:40
FrA1T1.2
Robust
regularized
recursive
least
M-estimate algorithm for sparse system
identification
Gen Wang
Haiquan Zhao*
Abstract:
The l0-norm regularized recursive least square
( l0-RLS) algorithm has excellent performance in
sparse system identification scenarios.However,

its convergence performance will be degrade
when working in the environment with impulsive
noise. To overcome the drawback, a robust
regularized recursive least M-estimate (R3LM)
algorithm is proposed in the letter. The algorithm
employs a robust M-estimate cost function with
a regularized convex term of the estimates of
unknown system parameters. A normal equation
is derived for minimizing the cost function. In
order to solve the normal equation with lower
computational complexity, the weight vector
updating formula is obtained by recursive
method. Two convex functions are used to
deduced two R3LM algorithms, called the
l1-R3LM algorithm and the l0-R3LM algorithm.
Computer simulations indicate that the proposed
R3LM algorithm has the ability to work in the
environment with impulsive noise and they have
better convergence performance than the RLM
algorithm.
10:40-11:00
FrA1T1.3
A
Robust
Generalized
Maximum
Correntropy Criterion Algorithm for Active
Noise Control
Yingying Zhu
Haiquan Zhao*
Abstract:
The main content of noise control for vehicle is
to restrain the noise in the cab. As a new method
for noise reduction, active noise control (ANC)
gradually fills in the blank part that high
frequency noise can not be eliminated by the
traditional passive noise cancellation (PNC)
method. In this brief, a robust generalized
maximum correntropy criterion (FxGMCC)
algorithm for ANC controller is proposed against
impulsive input. The generalized maximum
correntropy criterion (FxGMCC) algorithm
adopts a more flexible generalized Gaussian
density (GGD) function as kernel, it performs
better than ordinary maximum correntropy
criterion (MCC) algorithm and with strong
robust property. To demonstrate the great
performance of the proposed algorithm,
computational complexity is analyzed and
comparison of simulations between existing
algorithms in ANC model is carried out under
three different intensity cases of impulsive noise.
11:00-11:20
FrA1T1.4
An Improved Variable Step Size LMS Harmonic
Current Detection Method for Active Power
Filter
36

Haiquan Zhao*
Han Zhang
Xiangping Zeng
Abstract:
With the development of adaptive filter theory,
many adaptive filtering techniques are used for
harmonic current detection, and achieve some
good results. But it is difficult to detect harmonic
current in the low SNR condition when using
conventional algorithms. Based on adaptive
noise cancellation theory, this paper proposed an
improved variable step size LMS algorithm
(MVSS-LMS) for harmonic current detection.
The step size of the proposed method is
controlled by the improved generic Sigmoid
function relationship with the error signal. The
MVSS-LMS has fast convergence and good
tracking performance of fundamental and
harmonic components from distorted signals, and
simulation results prove the algorithm having a
good feature.
11:20-11:40
FrA1T1.5
A Performance Evaluation of RPL in Mobile
IoT Applications: A Practical Approach
Harith Kharrufa*
Naveed Salman
Lei Ma
Andrew Kemp
Abstract:
The routing protocol for low power and lossy
networks (RPL) has become the standard routing
protocol for the Internet of things (IoT). Since its
standardization in RFC6550 in 2012, the volume
of RPL-related research has increased
exponentially and many enhancements and
studies were introduced to evaluate and improve
this protocol. However, most of these studies
focus on simulation and have little interest in
practical evaluation. Currently, seven years after
the standardization of RPL, it is time to put it to
a practical test in real IoT applications and
evaluate the feasibility of deploying and using
RPL at its current state. In this paper, we present
a hands-on practical testing of RPL in different
scenarios and under different conditions to
evaluate its efficiency in terms of packet delivery
ratio (PDR), throughput, latency and energy
consumption.
11:40-12:00
FrA1T1.6

A Polynomial Zero Attracting Affine
Projection Algorithm for Sparse System
Identification
Pengfei Li
Haiquan Zhao*
Abstract:
A polynomial zero attracting affine projection
algorithm is prosed in this work for sparse
system identification. The existing zero
attracting algorithms based on affine projection
algorithm for sparse system identification,
consider an objective function which is a
combination of an l2-norm and an approximation
of l0-norm. The difference between these
algorithms is the approximation of the l0-norm.
In order to further improve the zero attraction
capability of sparse adaptive algorithms based on
affine projection algorithm, a polynomial is used
to approximate the l0-norm. Simulation results
verify that the proposed algorithm is effective for
sparse system.
FrA2
Dorsett Ballroom II
Mobile and Remote Sensor Data Acquisition
(Regular Session)
Chair: Jiahu Qin
Co-Chair: Francis Lepage
10:00-10:20
FrA2T2.1
Feature Extraction of Remote Sensing
Images Based on Bat Algorithm and
Normalized Chromatic Aberration
Yi Cao
Yu Han
Jian Chen*
Shubo Wang
Zichao Zhang
Abstract:
The accurate extraction of specific objects in
remote sensing images has become a research
hotspot. For remote sensing image feature
extraction, shape, color and other features can be
selected to extract objects from complex scenes.
In this paper, a method of remote sensing image
feature extraction based on bat algorithm and
normalized chromatic aberration is proposed.
Firstly, the contrast of remote sensing images is
enhanced by using bat algorithm. After
enhancement, it can be seen from the histogram
that the optimized images contrast is
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significantly enhanced compared with the
traditional histogram equalization. Then, the
normalized chromatic aberration method is
adopted to extract features. The normalized
chromatic aberration is calculated by
normalizing the RGB three-channel component
and compared with the fixed threshold. Finally,
the feature binary graphs are obtained, and then
the region of interest (ROI) in the remote sensing
image is extracted. The algorithm proposed in
this paper can realize remote telematics sensing
images processing and obtain complete and
accurate target areas. The highest extraction rate
was reached 96%.
10:20-10:40
FrA2T2.2
Real Time Wireless Sensor Network (WSN)
Based Indoor Air Quality Monitoring System
Naveed Salman*
Andrew Kemp
Amir Khan
Catherine Noakes
Abstract:
This paper presents the development and
implementation of a number of wirelessly
connected sensor units to monitor indoor air
quality parameters for real time visualisation and
recording of the measured data. This is achieved
by utilising infrared based sensor technology that
measures carbon dioxide (CO2), temperature and
humidity, low power wireless networking and
Geo-statistic methods for spatial prediction. The
platform consists an MBED LPC 1768
development board that retrieves data from the
sensor unit and transmits it wirelessly using a
ZigBee module to a central base station where it
is analysed and stored. Spatial prediction is also
performed in real time on live data. Initial
measurements are performed in an office
environment.
10:40-11:00
FrA2T2.3
Collision-Free Emission and Dynamic Duty
Cycle Management to Save Energy without
Performance Reduction in IoT Wireless Multi
Hop Collecting Network
Francis Lepage*
Vincent LECUIRE
Abstract:
This paper addresses a protocol dedicated to
Internet of Things wireless collecting network.
Such network collects data from large static
systems such as bridges, roads, buildings or

mobile like materials, products or people
transport systems. The purpose of this data
collection is to monitor the system in order to
enhance security and maintenance procedures.
Low energy consumption is required from sensor
nodes due to the cost and working time to
change or recharge batteries. According that data
are not locally processed and for a given type of
electronics and node architecture energy
consumption vary with two parameters: emission
duration and reception duration. The proposed
TOMAC-WSN-Eco protocol reduced both
parameters at the minimum values by avoiding
collision and waking up receiver component just
when it is needed. All operations are formally
defined. Performance and energy consumption
are calculated. Various simulations give also
performance evaluation. The results show that
the proposed TOMAC-WSN-Eco protocol is
particularly sober while satisfying the imposed
quality of service constraints.
11:00-11:20
FrA2T2.4
A Task Alignment Framework for Low Cost
Distributed Systems targeting Synchronized
Monitoring and Control
Fangyuan Li
Yanni Wan,
Jiahu Qin*
Abstract:
In many areas such as sensor networks and smart
grid, synchronized monitoring and control are
usually required to enable the functionalities of
the overall system. Clock synchronization is
treated as a precondition to satisfy the
synchronized monitoring and control. However,
clock synchronization alone is not sufficient to
meet these requirements, especially for the
situations where low cost distributed embedded
systems are involved. Latency and hardware
resources are typical impact factors to the
synchronization. This paper focuses on
proposing a task alignment framework for low
cost distributed systems relying only on a
minimal set of hardware components. The
system architecture and hardware components
are presented first. Then the paper presents a task
alignment algorithm under the proposed
framework. The issues such as inevitable
communication delays and execution delays are
also addressed. Finally, simulation results verify
the effectiveness of the proposed framework.
11:20-11:40
FrA2T2.5
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On the Positioning of Sensors with
Simultaneous
Bearing
and
Range
Measurement in Wireless Sensor Networks
Maryam Khan
Waqas Khan
Naveed Salman*
Andrew Kemp
Abstract:
Hybrid range and bearing based approach
towards active localization of beacons will be
widely celebrated in the near future, due to the
protocols used for data transmission through
targeted beam of radiation in 5G networks. This
technique, which is one of the building blocks of
5G infrastructure does not only allow extremely
high data rates but will also allow the estimation
of direction of arrival/departure of the signal.
Thus, in this paper a hybrid angle/range based
approach towards positioning is under focus. A
linear least squares approach will be applied to
the unbiased version of hybrid direction of
arrival-time of fight (DoA-ToF) measurement
model. Thus, the unbiasing constant is rst
calculated followed by the theoretical mean
squares expression calculation, to be utilized for
selecting only those reference beacons that
guarantee an improvement in the accuracy of the
least squares approach. A critical distance
expression is also derived that determines the
relationship between the noise variance of angle
and range estimates in terms of the distance
between nodes. Furthermore, a weighted least
squares solution is presented which exploits the
noise covariance matrix of the hybrid
measurement model. Finally, the weighted
solution is bounded by the linear Cramer-Rao
bound (LCRB) for the hybrid signal model.
11:40-12:00
FrA2T2.6
Observation of tower vibration based on
subtle motion magnification
Meichen Lu*
Yi Chai
Qie Liu

measure the vibration of the tower. We apply the
video subtle motion magnification algorithm to
the tower vibration observation. By processing
the video sequence of the tower, we can directly
observe the tiny movement of the tower using
the naked eye without complicated sensor
equipment. The proposed method is used
Eulerian Video Magnification technology which
processes the image as a whole

Abstract:
The vibration of the tower will cause fatigue
damage of the tower, reduce the bearing
performance of the tower, and result in partial
damage of the tower. For the traditional contact
sensor-based measurement method, it is difficult
to implement and maintenance. Motivated by
this fact, we propose a noncontact method to
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