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Welcome from the General and Steering Committee Chairs 

    

Kang Zhang        Mengqi Zhou        Yingling Wang        Hamido Fujita 

    

     

It is our great pleasure to welcome you to the IEEE International Conference on Progress in Informatics 

and Computing, in short form, PIC2017. As the fifth edition of IEEE PIC conference series, this year's PIC 

2017 will take place in Nanjing, China, December 15-17. This is the second time after PIC was held in 

Nanjing in 2015. All the other three conferences, PIC2010, PIC2014, and PIC2016 were held in Shanghai. 

Since 2010, PIC has been dedicated to address various issues of informatics and computing science, 

including artificial intelligence, multi-media and human-computer interaction, data management and 

software engineering, pervasive computing, and applied informatics.  

Itôs been 67 years since Alan M. Turing proposed Turing test in 1950 to determine whether a computer can 

think. From then on, we have experienced the progress from computers that can only calculate simple 

arithmetic problems, to programs that can drive a car like human beings. Nowadays the progress is 

unceasingly speeding up. Big data and artificial intelligence technology are going deep into all aspects of 

our life, production, and management. In some cases, intelligent investment robots, robot doctors and 

industrial robots show their ability to outperform humans to a certain extent. Obviously, the technical 

advances will generate many societal gains, such as economic growth, higher living standards, longer life 

spans and less disease. There is no doubt that the upsurge of the researches in this area brings chances and 

challenges to us.  

PIC 2017 conference aims at serving as a forum for researchers and scientists from areas of computing and 

informatics to present, discuss, and exchange ideas on enabling technologies, system designs, applications 

and practice experiences. We hope via this forum attendees can communicate with each other and reach a 

better understanding of different approaches as well as of their similarities. It is expected that the discussion 

will help inspire new ideas and potential collaboration between researchers during and after the conference. 

PIC 2017 is sponsored by IEEE Beijing Section, and co-organized by the Nanjing University of Science 

and Technology and the Shanghai University of Finance and Economics. The strong support from those 

affiliations are very important to the success of this yearôs conference. At this special moment, we would 

like to thank all the people involved in the organization of this conference. First of all, we thank all the 

authors who contribute their papers to the conference. Their excellent contribution lay the foundation for 

the success of this conference. We are grateful to all Program Committee members and numerous 

reviewers for their professional work on reviewing the papers. We wish to thank Program Committee 

Chairs for their hard work in preparing the conference. We also would like to express our sincere gratitude 

to all the Steering Committee members for their strong support to the conference, and the Publicity Chairs 

for their hard work in disseminating the CFP information to the relevant audiences. We also thank the 

Finance Chair, the webmaster and many volunteers for their hard work. 

We are pleased that this yearôs PIC conference is held in Nanjing again. As a vigorous international 
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metropolis, and the economic and cultural center in Yangzi River Delta Area, Nanjing welcomes visitors 

from all over the world. Its rich heritage of ancient Chinese culture and charming places are always 

irresistibly loved by tourists. In addition to the participation of this conference, we wish you will enjoy the 

charm of the city. 

We believe the conference program and the beautiful city of Nanjing will leave you a lasting memory. We 

hope that PIC 2017 will be a productive meeting where you can gain a lot technically and socially with 

other researchers and friends from all over the world. 

Welcome to PIC 2017, and enjoy the program! 

  

December 3, 2017 

 

 

 

 

Hamido Fujita 

Iwate Prefectural University, Japan 

 

       Yinglin Wang 

Shanghai University of Finance and Economics, China 

 

Kang Zhang 

University of Texas at Dallas, USA 

 

Mengqi Zhou 

IEEE Beijing Section, China 
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Welcome from the Program Committee Chairs 

 

         Welcome from the Program Committee Chairs 

 

Welcome to Nanjing City and to the International Conference on Progress in 

Informatics and Computing (PIC 2017)! Welcome to Nanjing University of 

Science and Technology! 

 

The purpose of PIC conference is to bring together developers and researchers 

to share ideas and research work in the emerging areas of informatics and 

advanced computational intelligence. It is a major event for researchers and practitioners in academia and 

industry to discuss the progress, challenges, experiences and trends on the theories and methodologies as 

well as the emerging applications of artificial intelligence and data science.  

 

This year we received a large number of submissions (201) from 10 countries and regions. Each paper was 

reviewed by at least two referees and the authors were asked to address each comment made by the 

reviewers for improving the quality of their papers. Decisions have been taken based on the originality and 

innovation of each submission. This resulted in that 91 papers were selected in the proceeding using the 

following areas: artificial intelligence, multi-media & human-computer interaction, databases and 

information systems, software engineering, pervasive computing and applied informatics. The acceptance 

rate for the proceeding papers is about 45.5 %. In addition, we selected about 10 papers from the 

submissions to be published in the Journal of Shanghai Jiao Tong University. The acceptance rate for 

papers to be published in the journal is about 5%. All the accepted papers will be presented or posted at the 

conference.  

 

This volume of the proceedings contains the abstracts of 4 keynote speeches, 91 papers selected for 

presentation and poster at the conference. The papers were categorized into five categories: artificial 

intelligence; multimedia and human-computer interaction; data management and software engineering; 

pervasive computing; and applied informatics.  

 

PIC 2017 consists of a three-day conference which includes 8 oral sessions, 3 poster sessions of papers, 1 

demo track, 4 keynote talks and 2 workshops. The four keynote speeches will be given by Prof. Enrique 

Herrera-Viedma from University of Granada, Spain; Prof. James E. Fowler (IEEE Fellow) from 

Mississippi State University, USA; A/professor Yanghua Xiao, from Fudan University, China; Professor 

Kaiming Li, from Sichuan University, China. The topics of the four speeches include intelligent decision 

making, knowledge graphs, and image analysis. The varieties of the topics will benefit attendees from 

different sub-fields. Moreover, the commonalities imbedded in those topics are the basis for 

communications among the audience. 

 

Besides the main conference, this year we organize two special workshops on the field of hyper-spectral 

and medical image analysis, in which we invite 10 experts of this field to deliver talks and share their 

experiences. Prof. Jun Li, Sun Yat-sen University, China; Dr. Wenzhi Liao, Ghent University, Belgium; 

Prof. Wei Li, Beijing University of Chemical Technology; Prof. Yongqiang Zhao, Northwestern 
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Polytechnical University; Prof. Sen Jia, Shenzhen University; Prof. Xiaoyan Ke, Nanjing Brain Hospital; 

Prof. Dengwang Li, Shandong Normal University; Associate Prof. Xi Jiang, University of Electronic 

Science & Technology of China; Associate Prof.,Yi Wu, third Military Medical University; Dr. Jia-Sheng 

Rao, Beihang University. It offers a rare opportunity for people to communicate in this particular field. 

 

With so many technical activities, we believe PIC 2017 will be an academic feast. With the active 

participation of all of you, we can expect that you will benefit a lot from the conference. 

 

An international conference of this size requires the support and help of many people. A lot of people have 

worked hard to produce a successful PIC 2017 technical program and conference proceedings. Firstly I 

would like to give my special thanks to Prof. Hamido Fujita, Chair of the Steering Committee, for his 

strong encouragement, guidance, and insights. Many thanks to Prof. Yinglin Wang, Prof. Mengqi Zhou, 

Prof. Kang Zhang, chairs of general conference, for their effectively coordinating the conference and 

shaping the program. And I would like to express many thanks to all the workshop chairs and committee 

members.  

 

I express my appreciation to Dr. Zhichao Lian for his efficient work in dealing with conference matters. 

 

We would like to take this opportunity to thank all the authors who submitted their papers to PIC2017, 

organizers, program committee members, reviewers and volunteers that made it possible to arrange a truly 

outstanding program. We also want to express our gratitude to the invited speakers for sharing their 

exciting works and experiences. 

 

In addition, we would like to express our special thanks to the Easychair System, all the sponsors of the 

conference, the National Science Foundation of China (No. 61571230,11431015,61375053) and the IEEE 

Beijing Section for their support to the proceedings of PIC 2017.  

 

Finally we do hope that you will enjoy the quality of the PIC 2017 and your time in the beautiful city of 

Nanjing. 

 

December 3, 2017 

 

       Liang Xiao 

Nanjing University of Science and Technology, China 
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PIC Program at a Glance 

 
 

4ÉÍÅ ÖÅÎÕÅ !ÃÔÉÖÉÔÙ 

$ÅÃȢρυ 8:00-22:00 Qinglv Hotel Registration 

$ÅÃȢρφ  8:30-17:35 Report Room Registration 

$ÅÃȢρχ  9:00-15:00 Report Room Registration 

$ÅÃȢρφ  8:30-12:30 Report Room Opening & Keynote Speech 

$ÅÃȢρφ  14:00-17:35 Report Room Workshop and Poster Session 

$ÅÃȢρφ 14:00-16:50 Meeting Room-704 Oral Sessions  

$ÅÃȢρφ   14:00-16:50 Meeting Room-709 Oral Sessions 

$ÅÃȢρφ 18:00-21:00 Zilu Hotel Banquet   

$ÅÃȢρχ  9:00-12:35 Report Room Workshop and Poster Session 

$ÅÃȢρχ  9:00-12:20 Meeting Room-704  Oral Sessions 

$ÅÃȢρχ  9:00-12:05 Meeting Room-709 Oral Sessions 

$ÅÃȢρχ  14:00-15:00 Report Room Poster Session 

$ÅÃȢρχ  14:00-15:00 Meeting Room-704 Demo Session 
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PIC-2017 Program Details 

ᴰ  
¶ The venue for conference is the report room of the first floor of the new library 

building. Һᴪ ӥ ѿ Ȃ 

¶ The venue for poster & Tea Break is the corridor of the first floor of the new 

library building. Posterҍ ӥ ѿ Ȃ 

¶ The venue for oral is the meeting room-704 and room-709 of the new library 

building. Oral ӥ 7 704ҍ 709ᴪ Ȃ 

 

мсǘƘΣ 5ŜŎΦ нлмт 

¢ƛƳŜ !ŎǘƛǾƛǘȅ 

уΥол-фΥлл hǇŜƴƛƴƎ ŎŜǊŜƳƻƴȅΦ   

²ŜƭŎƻƳŜ ŦǊƻƳ /ƘŀƛǊǎΥ IŀƳƛŘƻ CǳƧƛǘŀΣ tǊƻŦΦ LǿŀǘŜ tǊŜŦŜŎǘǳǊŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ LǿŀǘŜΣ 

WŀǇŀƴΦ 

ό9ŘƛǘƻǊ-ƛƴ-/ƘƛŜŦ  YƴƻǿƭŜŘƎŜ ōŀǎŜŘ {ȅǎǘŜƳǎύ 

фΥлл-фΥрл LƴǾƛǘŜŘ {ǇŜŀƪŜǊΥ WŀƳŜǎ 9Φ CƻǿƭŜǊΣ L999 CŜƭƭƻǿΣ aƛǎǎƛǎǎƛǇǇƛ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΣ 

¦{!Φ  

ό9ŘƛǘƻǊ-ƛƴ-/ƘƛŜŦΣ L999 {ƛƎƴŀƭ tǊƻŎŜǎǎƛƴƎ [ŜǘǘŜǊύ 

LƴǾƛǘŜŘ ¢ŀƭƪΥ wŜŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ !ƴŀƭȅǎƛǎ ƻŦ IȅǇŜǊǎǇŜŎǘǊŀƭ LƳŀƎŜǊȅ ¦ǎƛƴƎ 

wŀƴŘƻƳ tǊƻƧŜŎǘƛƻƴǎ 

фΥрл-млΥпл LƴǾƛǘŜŘ {ǇŜŀƪŜǊΥ 9ƴǊƛǉǳŜ IŜǊǊŜǊŀ-±ƛŜŘƳŀΣ tǊƻŦΦ¦̆ƴƛǾŜǊǎƛǘȅ ƻŦ DǊŀƴŀŘŀΣ {t!LbΦ 

ό!ǎǎƻŎƛŀǘŜ 9ŘƛǘƻǊΣ L999 ¢w!b{!/¢Lhb{ hb {¸{¢9a{Σ a!bΣ !b5 

/¸.9wb9¢L/{ύ 

LƴǾƛǘŜŘ ¢ŀƭƪΥ LƴǘŜƭƭƛƎŜƴǘ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ ŀƴŘ /ƻƴǎŜƴǎǳǎ 

млΥпл-ммΥлл ¢Ŝŀ .ǊŜŀƪ 

ммΥлл-ммΥпр LƴǾƛǘŜŘ {ǇŜŀƪŜǊΥ YŀƛƳƛƴƎ [ƛ ΣtǊƻŦΦΣ {ƛŎƘǳŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ /Ƙƛƴŀ 

LƴǾƛǘŜŘ ¢ŀƭƪΥ ¢ƻǿŀǊŘǎ ƛƴŘƛǾƛŘǳŀƭƛȊŜŘ awL ōǊŀƛƴ ƛƳŀƎƛƴƎ ŀƴŀƭȅǎƛǎ 

ммΥпр-мнΥол LƴǾƛǘŜŘ {ǇŜŀƪŜǊΥ ¸ŀƴƎƘǳŀ ·ƛŀƻΣ !ǎǎƻŎΦ tǊƻŦΦΣ CǳŘŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ /Ƙƛƴŀ 

LƴǾƛǘŜŘ ¢ŀƭƪΥ [ŀƴƎǳŀƎŜ ¦ƴŘŜǊǎǘŀƴŘƛƴƎ ǿƛǘƘ YƴƻǿƭŜŘƎŜ DǊŀǇƘ  

мнΥол-мпΥлл [ǳƴŎƘ 

мпΥлл-мтΥор ²ƻǊƪǎƘƻǇ ƻƴ IȅǇŜǊǎǇŜŎǘǊŀƭ LƳŀƎŜ !ƴŀƭȅǎƛǎ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴǎ 

мпΥлл-мпΥор ²ƻǊƪǎƘƻǇ LƴǾƛǘŜŘ {ǇŜŀƪŜǊΥ Wǳƴ [ƛΣ tǊƻŦΦΣ {ǳƴ ¸ŀǘ-ǎŜƴ ¦ƴƛǾŜǊǎƛǘȅΣ /Ƙƛƴŀ 

ό!ǎǎƻŎƛŀǘŜ 9ŘƛǘƻǊΣ L999 WƻǳǊƴŀƭ ƻŦ {ŜƭŜŎǘŜŘ ¢ƻǇƛŎǎ ƛƴ !ǇǇƭƛŜŘ 9ŀǊǘƘ 

hōǎŜǊǾŀǘƛƻƴǎ ŀƴŘ wŜƳƻǘŜ {ŜƴǎƛƴƎύ 

 LƴǾƛǘŜŘ ¢ŀƭƪΥ wŜƳƻǘŜ {ŜƴǎƛƴƎ ŀƴŘ {ƻŎƛŀƭ aŜŘƛŀ 

мпΥор-мрΥмл ²ƻǊƪǎƘƻǇ LƴǾƛǘŜŘ {ǇŜŀƪŜǊΥ ²ŜƴȊƘƛ [ƛŀƻΣ tǊƻŦΦΣ DƘŜƴǘ ¦ƴƛǾŜǊǎƛǘȅΣ .ŜƭƎƛǳƳ 

ό!ǎǎƻŎƛŀǘŜ 9ŘƛǘƻǊ Σ L9¢ LƳŀƎŜ tǊƻŎŜǎǎƛƴƎύ 

LƴǾƛǘŜŘ ¢ŀƭƪΥ IȅǇŜǊǎǇŜŎǘǊŀƭ ƛƳŀƎŜ ŦƻǊ ǇǊŜŎƛǎƛƻƴ ŀƎǊƛŎǳƭǘǳǊŜΥ ŀǇǇƭƛŎŀǘƛƻƴǎ ǘƻ 

ŘƛǎŜŀǎŜ ŘŜǘŜŎǘƛƻƴ ŀƴŘ ŦǊǳƛǘ ǎƻǊǘƛƴƎ 
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мрΥмл-мрΥрл tƻǎǘŜǊ ǎŜǎǎƛƻƴ м ŀƴŘ ¢Ŝŀ .ǊŜŀƪΥ 

tL/-р DǊŀǾƛǘŀǘƛƻƴŀƭ {ŜŀǊŎƘ !ƭƎƻǊƛǘƘƳ /ƻƳōƛƴŜŘ ǿƛǘƘ aƻŘƛŦƛŜŘ 5ƛŦŦŜǊŜƴǘƛŀƭ 

9Ǿƻƭǳǘƛƻƴ [ŜŀǊƴƛƴƎ ŦƻǊ tƭŀƴŀǊƛȊŀǘƛƻƴ ƛƴ DǊŀǇƘ 5ǊŀǿƛƴƎ 

tL/-у ! tǊŜŦŜǊŜƴŎŜ-ōŀǎŜŘ aǳƭǘƛ-ƻōƧŜŎǘƛǾŜ 9ǾƻƭǳǘƛƻƴŀǊȅ {ǘǊŀǘŜƎȅ ŦƻǊ !ō Lƴƛǘƛƻ 

tǊŜŘƛŎǘƛƻƴ ƻŦ tǊƻǘŜƛƴǎ 

tL/-мм wŀƛƴōƻǿ ƪ-ŎƻƴƴŜŎǘƛǾƛǘȅ ƻŦ ǎƻƳŜ /ŀǊǘŜǎƛŀƴ ǇǊƻŘǳŎǘ ƎǊŀǇƘǎ 

tL/-мр ! ƴŜǿ ǎǳǊǊƻƎŀǘŜ ŦƻǊ ǘŜƴǎƻǊ ƳǳƭǘƛǊŀƴƪ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴǎ ƛƴ ƛƳŀƎŜ ŀƴŘ 

ǾƛŘŜƻ ŎƻƳǇƭŜǘƛƻƴ 

tL/-но aŜǘǊƛŎǎ !ƴŀƭȅǎƛǎ .ŀǎŜŘ ƻƴ /ŀƭƭ DǊŀǇƘ ƻŦ /ƭŀǎǎ aŜǘƘƻŘǎ  

tL/-ол ! tŀǊŀƳŜǘŜǊƛȊŜŘ CƭŀǘǘŜƴƛƴƎ /ƻƴǘǊƻƭ Cƭƻǿ .ŀǎŜŘ hōŦǳǎŎŀǘƛƻƴ 

!ƭƎƻǊƛǘƘƳ ǿƛǘƘ hǇŀǉǳŜ tǊŜŘƛŎŀǘŜ ŦƻǊ wŜŘǳǇƭƛŎŀǘŜ hōŦǳǎŎŀǘƛƻƴ 

tL/-по [ŜǾŜǊŀƎƛƴƎ aƻǊǇƘƻƭƻƎƛŎŀƭ LƴŦƻǊƳŀǘƛƻƴ Ǿƛŀ 9ƳǇƭƻȅƛƴƎ ²ƻǊŘ IŀǎƘƛƴƎ 

ŦƻǊ {ŜǉǳŜƴŎŜ [ŀōŜƭƛƴƎ 

tL/-пс LƳǇǊƻǾŜŘ wŜǾŜǊǎƛōƭŜ LƴŦƻǊƳŀǘƛƻƴ IƛŘƛƴƎ ǿƛǘƘ !ŘŀǇǘƛǾŜ tǊŜŘƛŎǘƛƻƴ 

tL/-сл LƴǘŜƳƛǘǘŜƴǘ /ƻƴǘǊƻƭ ǿƛǘƘ wŜƛƴŦƻǊŎŜƳŜƴǘ [ŜŀƴƛƴƎ 

tL/-сн Wƻƛƴǘ tƻǿŜǊ ŀƴŘ ¢ƛƳŜǎƭƻǘ !ƭƭƻŎŀǘƛƻƴ .ŀǎŜŘ ƻƴ 5Ŝƭŀȅ tǊƛƻǊƛǘȅ ŦƻǊ 

aǳƭǘƛ-.ŜŀƳ {ŀǘŜƭƭƛǘŜ 5ƻǿƴƭƛƴƪǎ 

tL/-тм {ǘǳŘȅ ƻƴ ǎƳŀǊǘ ŎŀǊŜ ǎŜǊǾƛŎŜ ŦƻǊ ǘƘŜ ŀƎŜŘ ōŀǎŜŘ ƻƴ ŎƻƴǘŜȄǘ ŀǿŀǊŜƴŜǎǎ 

tL/-ур bƻƛǎŜ wŜŘǳŎǘƛƻƴ ŀƴŘ !ƴŀƭȅǎƛǎ ŦƻǊ /ƘŀƴƎϥ9-м LƳŀƎƛƴƎ 

LƴǘŜǊŦŜǊƻƳŜǘŜǊόLLaύ 5ŀǘŀ 

tL/-фп ¢ƘŜ {ǘǳŘȅ ƻŦ LƳŀƎŜ CŜŀǘǳǊŜ 9ȄǘǊŀŎǘƛƻƴ ŀƴŘ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ 

tL/-фр ¢ƘŜ wŜŀƭƛȊŀǘƛƻƴ ƻŦ LŘŜƴǘƛŦƛŎŀǘƛƻƴ aŜǘƘƻŘ ŦƻǊ 5ŀǘŀaŀǘǊƛȄ /ƻŘŜ 

tL/-млт ! wŜǎŜŀǊŎƘ ƻƴ !ŘŀǇǘƛǾŜ /ŀƭƛōǊŀǘƛƻƴ !ƭƎƻǊƛǘƘƳ ŦƻǊ aǳƭǘƛ- DŜƻƳŜǘǊƛŎ 

tǊƻƧŜŎǘƛƻƴ 

tL/-млф ! {ƘƻǊǘ - ¢ŜǊƳ aŀǊƎƛƴŀƭ tǊƛŎŜ CƻǊŜŎŀǎǘƛƴƎ aƻŘŜƭ .ŀǎŜŘ ƻƴ 9ƴǎŜƳōƭŜ 

[ŜŀǊƴƛƴƎ 

tL/-ммм ¢Ǌǳǎǘ ¸ƻǳǊ ²ŀƭƭŜǘΥ ŀ bŜǿ hƴƭƛƴŜ ²ŀƭƭŜǘ !ǊŎƘƛǘŜŎǘǳǊŜ ŦƻǊ .ƛǘŎƻƛƴ 

tL/-ммт !/9wΥ !ƴ !ŘŀǇǘƛǾŜ /ƻƴǘŜȄǘ-!ǿŀǊŜ 9ƴǎŜƳōƭŜ wŜƎǊŜǎǎƛƻƴ aƻŘŜƭ ŦƻǊ 

!ƛǊŦŀǊŜ tǊƛŎŜ tǊŜŘƛŎǘƛƻƴ 

tL/-мму ¦ƴŘŜǊŦƭƻƻǊ IŜŀǘƛƴƎ ¦ǎŜǊǎ tǊŜŘƛŎǘƛƻƴ .ŀǎŜŘ ƻƴ {±55 

tL/-мнт !ƴ LƳǇƻǊǘŀƴŎŜ-.ŀǎŜŘ !ǇǇǊƻŀŎƘ ŦƻǊ aƛƴƛƴƎ !ǇǇǊƻȄƛƳŀǘŜ wƻƭŜǎ 

tL/-моп 9Ǿŀƭǳŀǘƛƻƴ aŜǘƘƻŘ ŀƴŘ 5ŜŎƛǎƛƻƴ {ǳǇǇƻǊǘ ƻŦ bŜǘǿƻǊƪ 9ŘǳŎŀǘƛƻƴ 

.ŀǎŜŘ ƻƴ !ǎǎƻŎƛŀǘƛƻƴ wǳƭŜǎ 

tL/-мпф {ŎŀƭŀōƭŜ ǎǘǊŜŀƳ .ŀȅŜǎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ōŀǎŜŘ ƻƴ 5ƛǊƛŎƘƭŜǘ ǇǊƛƻǊ 
 

мрΥрл-мсΥнр ²ƻǊƪǎƘƻǇ LƴǾƛǘŜŘ {ǇŜŀƪŜǊΥ ²Ŝƛ [ƛ Σ tǊƻŦΦΣ .ŜƛƧƛƴƎ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ /ƘŜƳƛŎŀƭ 

¢ŜŎƘƴƻƭƻƎȅΣ /Ƙƛƴŀ 

LƴǾƛǘŜŘ ¢ŀƭƪΥ 5ŜŜǇ /ƻƴǾƻƭǳǘƛƻƴŀƭ bŜǳǊŀƭ bŜǘǿƻǊƪǎ ŦƻǊ IȅǇŜǊǎǇŜŎǘǊŀƭ LƳŀƎŜ 

/ƭŀǎǎƛŦƛŎŀǘƛƻƴ 

мсΥнр-мтΥлл ²ƻǊƪǎƘƻǇ LƴǾƛǘŜŘ {ǇŜŀƪŜǊΥ ¸ƻƴƎǉƛŀƴƎ ½ƘŀƻΣ tǊƻŦΦΣ bƻǊǘƘǿŜǎǘŜǊƴ tƻƭȅǘŜŎƘƴƛŎŀƭ 

¦ƴƛǾŜǊǎƛǘȅΣ /Ƙƛƴŀ 

LƴǾƛǘŜŘ ¢ŀƭƪΥ IȅǇŜǊǎǇŜŎǘǊŀƭ LƳŀƎŜǊȅ wŜǎǘƻǊŀǘƛƻƴΥ ƛƴ [ƻǿ wŀƴƪ tŜǊǎǇŜŎǘƛǾŜ 
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мтΥлл-мтΥор ²ƻǊƪǎƘƻǇ LƴǾƛǘŜŘ {ǇŜŀƪŜǊΥ {Ŝƴ WƛŀΣ tǊƻŦΦΣ {ƘŜƴȊƘŜƴ ¦ƴƛǾŜǊǎƛǘȅΣ /Ƙƛƴŀ 

LƴǾƛǘŜŘ ¢ŀƭƪΥ 5Ŝƴǎƛǘȅ /ƭǳǎǘŜǊƛƴƎ ŀƴŘ {ǳǇŜǊ ǇƛȄŜƭ DǳƛŘŜŘ !ǇǇǊƻŀŎƘŜǎ ŦƻǊ    

          IȅǇŜǊǎǇŜŎǘǊŀƭ LƳŀƎŜ tǊƻŎŜǎǎƛƴƎ 

мпΥлл-мрΥмр 

Lƴ wƻƻƳ-тлп 
hǊŀƭ ǎŜǎǎƛƻƴ м!Υ /ƻƳǇǳǘŜǊ ±ƛǎƛƻƴ L 

CƻǊƳŀǘ όмн ƳƛƴΦ ŦƻǊ ǇǊŜǎŜƴǘŀǘƛƻƴ Ҍ о ƳƛƴΦ ŦƻǊ ǉǳŜǎǘƛƻƴΦύ 

мпΥлл-мпΥмр tL/-ро IŀƛƧƛŀƻ [ƛǳ ŀƴŘ Wǳƴ ½ƘŀƴƎΣ CƛƭǘŜǊƛƴƎ /ƻƳōƛƴŜŘ 5ȅƴŀƳƛŎ 

{ǘƻŎƘŀǎǘƛŎ wŜǎƻƴŀƴŎŜ ŦƻǊ 9ƴƘŀƴŎŜƳŜƴǘ ƻŦ 5ŀǊƪ ŀƴŘ 

[ƻǿ-ŎƻƴǘǊŀǎǘ LƳŀƎŜǎ 

мпΥмр-мпΥол tL/-тр ·ƛŀƻȅŀƴ vƛŀƴΣ[Ŝƛ IŀƴΣ¸ŀƴƭƛƴ ½ƘŀƴƎΣaŜƴƎ 5ƛƴƎΣ !ƴ 

ƻōƧŜŎǘ ǘǊŀŎƪƛƴƎ ƳŜǘƘƻŘ ǳǎƛƴƎ ŘŜŜǇ ƭŜŀǊƴƛƴƎ ŀƴŘ ŀŘŀǇǘƛǾŜ 

ǇŀǊǘƛŎƭŜ ŦƛƭǘŜǊ ŦƻǊ ƴƛƎƘǘ Ŧǳǎƛƻƴ ƛƳŀƎŜ 

мпΥол-мпΥпр tL/-фл ̧ ǳƴŦŜƛ ²ŀƴƎΣ Iǳƛ 5ƛƴƎΣ ¸ǳŀƴȅǳŀƴ {ƘŀƴƎΣ ½ƘǳƘƻƴƎ 

{ƘŀƻΣ ·ƛŀƻȅŀƴ CǳΣ !ƴ LƳǇǊƻǾŜŘ !ƴŎƘƻǊŜŘ bŜƛƎƘōƻǊƘƻƻŘ 

wŜƎǊŜǎǎƛƻƴ 9ƴƘŀƴŎŜƳŜƴǘ ŦƻǊ CŀŎŜ wŜŎƻƎƴƛǘƛƻƴ 

мпΥпр-мрΥлл 

 

tL/-мло Wƛƴ Ƙǳŀ ½ŜƴƎΣ WƛƴŦŜƴƎ ½ŜƴƎΣ ·ƛǳƭƛŀƴ vƛǳ 5ŜŜǇ ƭŜŀǊƴƛƴƎ 

ōŀǎŜŘ ŦƻǊŜƴǎƛŎ ŦŀŎŜ ǾŜǊƛŦƛŎŀǘƛƻƴ ƛƴ ǾƛŘŜƻǎ 

мрΥлл-мрΥмр tL/-мнм {Ƙǳȅƛƴ ¢ŀƻΣ ²ŜƴŘŜ 5ƻƴƎΣ ½ƘŜƴƳƛƴ ¢ŀƴƎΣ vƛƻƴƎ 

²ŀƴƎΣ .ƭƛƴŘ LƳŀƎŜ 5ŜŎƻƴǾƻƭǳǘƛƻƴ ¦ǎƛƴƎ ǘƘŜ Dŀǳǎǎƛŀƴ {ŎŀƭŜ 

aƛȄǘǳǊŜ CƛŜƭŘǎ ƻŦ 9ȄǇŜǊǘǎ tǊƛƻǊ 

мрΥмр-мрΥрл ¢Ŝŀ .ǊŜŀƪ 
 

мрΥрл-мсΥрл 

Lƴ wƻƻƳ-тлп 
hǊŀƭ ǎŜǎǎƛƻƴ м.Υ !ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ L 

CƻǊƳŀǘ όмн ƳƛƴΦ ŦƻǊ ǇǊŜǎŜƴǘŀǘƛƻƴ Ҍ о ƳƛƴΦ ŦƻǊ ǉǳŜǎǘƛƻƴΦύ 

мрΥрл-мсΥлр tL/-рл DǳƻǉƛƴƎ ·ƛŀΣ ¸ŀƻ {ƘŜƴΣ vƛŀƴƎ [ƛƴΣ [ŜȄƛŎƻƴ-.ŀǎŜŘ 

{ŜƳƛ-/wC ŦƻǊ /ƘƛƴŜǎŜ /ƭƛƴƛŎŀƭ ¢ŜȄǘ ²ƻǊŘ {ŜƎƳŜƴǘŀǘƛƻƴ 

мсΥлр-мсΥнл tL/-ру !ǊŜŜǊŀǘ ¢ǊƻƴƎǊŀǘǎŀƳŜŜǘƘƻƴƎ Wƻƛƴ hǊŘŜǊ !ƭƎƻǊƛǘƘƳ 

¦ǎƛƴƎ tǊŜŘŜŦƛƴŜŘ hǇǘƛƳŀƭ Wƻƛƴ hǊŘŜǊ 

мсΥнл-мсΥор tL/-фт IŀƴȄƛŀƻ {ƘƛΣ ¸ŀƘǳƛ ½ƘŀƴƎΣ ¸ƛ ½ƻǳΣ ·ƛŀƻƧǳƴ [ƛΣ 

CƛƴŜ-ƎǊŀƛƴŜŘ {ŜƴǘƛƳŜƴǘ !ƴŀƭȅǎƛǎ ƻŦ wŜǾƛŜǿǎ ¦ǎƛƴƎ {Ƙŀƭƭƻǿ 

{ŜƳŀƴǘƛŎ LƴŦƻǊƳŀǘƛƻƴ 

мсΥор-мсΥрл tL/-фу IŜƴƎȄǳƴ [ƛΣbƛƴƎ ²ŀƴƎΣDǳŀƴƎƧǳƴ IǳΣ²ŜƛǉƛƴƎ ¸ŀƴƎΣ 

tDa-²±Υ ŀ ŎƻƴǘŜȄǘ-ŀǿŀǊŜ ƘȅōǊƛŘ ƳƻŘŜƭ ŦƻǊ ƘŜǳǊƛǎǘƛŎ ŀƴŘ 

ǎŜƳŀƴǘƛŎ ǉǳŜǎǘƛƻƴ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƛƴ ǉǳŜǎǘƛƻƴ-ŀƴǎǿŜǊƛƴƎ 

ǎȅǎǘŜƳ 
 

мпΥлл-мрΥмр 

Lƴ wƻƻƳ-тлф 
hǊŀƭ ǎŜǎǎƛƻƴ н!Υ !ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ LL 

CƻǊƳŀǘ όмн ƳƛƴΦ ŦƻǊ ǇǊŜǎŜƴǘŀǘƛƻƴ Ҍ о ƳƛƴΦ ŦƻǊ ǉǳŜǎǘƛƻƴΦύ 

мпΥлл-мпΥмр tL/-пр ·ǳŜǎƛ [ƛΣ Yŀƛ WƛŀƴƎΣ IƻƴƎōƻ ²ŀƴƎΣ ·ǳŜƧǳƴ ½ƘǳΣ 

wǳƻŎƘƻƴƎ {ƘƛΣIŀƻōƛƴ {ƘƛΣ ! bƻǾŜƭ Y-aŜŀƴǎ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ 

aŜǘƘƻŘ ǿƛǘƘ DŜƴŜǘƛŎ !ƭƎƻǊƛǘƘƳ 

мпΥмр-мпΥол tL/-тн IŀƴƎ ¸ǳΣ·ƛŀƻȄƛŀƻ vƛŀƴΣ ¸ŀƴƎ ¸ǳΣWƛǳƧǳƴ /ƘŜƴƎΣ¸ƛƴƎ ¸ǳΣ 

{ƘŀƴƎŎŜ DŀƻΣ ! bƻǾŜƭ aǳǘǳŀƭ LƴŦƻǊƳŀǘƛƻƴ ōŀǎŜŘ !ƴǘ /ƻƭƻƴȅ 

/ƭŀǎǎƛŦƛŜǊ 
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мпΥол-мпΥпр tL/-уп ̧ ŀƴƎƘŀƻ ½ƘŀƴƎΣ{ƘŀƻƴƛƴƎ ½ŜƴƎΣ²Ŝƛ ½ŜƴƎΣWƛŀƴǇƛƴƎ DƻǳΣ 

Dbb-/w/Υ 5ƛǎŎǊƛƳƛƴŀǘƛǾŜ /ƻƭƭŀōƻǊŀǘƛǾŜ wŜǇǊŜǎŜƴǘŀǘƛƻƴ ōŀǎŜŘ 

/ƭŀǎǎƛŦƛŎŀǘƛƻƴ Ǿƛŀ DŀōƻǊ ²ŀǾŜƭŜǘ ¢ǊŀƴǎŦƻǊƳŀǘƛƻƴ ŀƴŘ bb 

мпΥпр-мрΥлл 

 

tL/-ммф vƛƴ ½ƘŀƴƎΣ WƛŀƴƘǳŀ [ƛǳΣ ¸ƛƴƎ ²ŀƴƎΣ ½ƘƛȄƛƻƴƎ ½ƘŀƴƎΣ ! 

/ƻƴǾƻƭǳǘƛƻƴŀƭ bŜǳǊŀƭ bŜǘǿƻǊƪ aŜǘƘƻŘ ŦƻǊ wŜƭŀǘƛƻƴ 

/ƭŀǎǎƛŦƛŎŀǘƛƻƴ 

мрΥлл-мрΥмр tL/-мом Dŀƴȅƛ ¢ŀƴƎΣDǳƛŦǳ [ǳΣ .ƭƻŎƪ t/! ǿƛǘƘ [Ǉ-ƴƻǊƳ ŦƻǊ 

wƻōǳǎǘ ŀƴŘ {ǇŀǊǎŜ aƻŘŜƭƭƛƴƎ 

мрΥмр-мрΥрл ¢Ŝŀ .ǊŜŀƪ 
 

мрΥрл-мсΥрл 

Lƴ wƻƻƳ-тлф 
hǊŀƭ ǎŜǎǎƛƻƴ н.Υ !ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜ LL 

CƻǊƳŀǘ όмн ƳƛƴΦ ŦƻǊ ǇǊŜǎŜƴǘŀǘƛƻƴ Ҍ о ƳƛƴΦ ŦƻǊ ǉǳŜǎǘƛƻƴΦύ 

мрΥрл-мсΥлр tL/-нп [ƛǉƛŀƴ ²ŀƴƎΣ ²ŜƴȊŜ {ƘŀƻΣ vƛ DŜΣ ŀƴŘ Iŀƛōƻ [ƛΣ [ƛŀƴƎ 

·ƛŀƻΣ ½ƘƛƘǳƛ ²ŜƛΣ ±ƛŘŜƻ 9ƴƘŀƴŎŜƳŜƴǘ ¦ǎƛƴƎ ¢ŜƳǇƻǊŀƭ-{Ǉŀǘƛŀƭ 

¢ƻǘŀƭ ±ŀǊƛŀǘƛƻƴ wŜǘƛƴŜȄ ŀƴŘ [ǳƳƛƴŀƴŎŜ !ŘŀǇǘŀǘƛƻƴ 

мсΥлр-мсΥнл tL/-рн tŜƛǇŜƛ {ǳƴ ŀƴŘ IƻƴƎȅƛ [ƛǳΣ IȅǇŜǊǎǇŜŎǘǊŀƭ LƳŀƎŜ 

[ƻǿ-Ǌŀƴƪ wŜǎǘƻǊŀǘƛƻƴ .ŀǎŜŘ {ǇŜŎǘǊŀƭ-ǎǇŀǘƛŀƭ ¢ƻǘŀƭ ±ŀǊƛŀǘƛƻƴ 

мсΥнл-мсΥор tL/-уо ̧ ƻƴƎ ²ŜƛΣ .ƛƴ ·ǳΣ aŜƴƎȅƛ ¸ƛƴƎΣ WǳƴŦŜƴƎ vǳΣ wȅŀƴ 

5ǳƪŜΣ ¢ǿƻ 5ƛƳŜƴǎƛƻƴŀƭ tŀǊŀǎǇƛƴŀƭ aǳǎŎƭŜ {ŜƎƳŜƴǘŀǘƛƻƴ ƛƴ 

/¢ LƳŀƎŜǎ 

мсΥор-мсΥрл tL/-мнл {Ƙǳȅƛƴ ¢ŀƻΣ ²ŜƴŘŜ 5ƻƴƎΣ ½ƘŜƴƳƛƴ ¢ŀƴƎΣ vƛƻƴƎ 

²ŀƴƎΣ Cŀǎǘ bƻƴ-ōƭƛƴŘ 5ŜŎƻƴǾƻƭǳǘƛƻƴ aŜǘƘƻŘ ŦƻǊ .ƭǳǊǊŜŘ 

LƳŀƎŜ /ƻǊǊǳǇǘŜŘ ōȅ tƻƛǎǎƻƴ bƻƛǎŜ 
 

муΥлл- нмΥлл .ŀƴǉǳŜǘΦ 
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мтǘƘΣ 5ŜŎΦ нлмт 

¢ƛƳŜ !ŎǘƛǾƛǘȅ 

фΥлл-мнΥор ²ƻǊƪǎƘƻǇ ƻƴ aŜŘƛŎŀƭ LƳŀƎŜ tǊƻŎŜǎǎƛƴƎ ŀƴŘ !ƴŀƭȅǎƛǎ 

фΥлл-фΥор ²ƻǊƪǎƘƻǇ LƴǾƛǘŜŘ {ǇŜŀƪŜǊΥ ·ƛŀƻȅŀƴ YŜΣ tǊƻŦΦ̆bŀƴƧƛƴƎ aŜŘƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ 

/Ƙƛƴŀ 

LƴǾƛǘŜŘ ¢ŀƭƪΥ bŜǳǊƻƛƳŀƎƛƴƎ {ǘǳŘƛŜǎ ƻŦ /ƘƛƴŜǎŜ /ƘƛƭŘǊŜƴ ǿƛǘƘ !ǳǘƛǎƳ 

фΥор-млΥмл ²ƻǊƪǎƘƻǇ LƴǾƛǘŜŘ {ǇŜŀƪŜǊΥ ·ƛ WƛŀƴƎ ΣtǊƻŦΦ̆¦ƴƛǾŜǊǎƛǘȅ ƻŦ 9ƭŜŎǘǊƻƴƛŎ {ŎƛΦ ϧ ¢ŜŎƘΦ 

ƻŦ /Ƙƛƴŀ 

LƴǾƛǘŜŘ ¢ŀƭƪΥ aŀŎƘƛƴŜ [ŜŀǊƴƛƴƎ ƛƴ CǳƴŎǘƛƻƴŀƭ .Ǌŀƛƴ LƳŀƎƛƴƎ !ƴŀƭȅǎƛǎ 

млΥмл-млΥрл 

 
tƻǎǘŜǊ ǎŜǎǎƛƻƴ н ŀƴŘ ¢Ŝŀ .ǊŜŀƪΥ 

tL/-с ! /ƻƳǇŀǊƛǎƻƴ {ǘǳŘȅ ƻŦ hǳǘǇŀǘƛŜƴǘ ±ƛǎƛǘǎ CƻǊŜŎŀǎǘƛƴƎ 9ŦŦŜŎǘ ōŜǘǿŜŜƴ 

!wLa! ǿƛǘƘ {Ŝŀǎƻƴŀƭ LƴŘŜȄ ŀƴŘ {!wLa! 

tL/-мп !ƴ LƳǇǊƻǾŜŘ /ƻƴǎǘǊŀƛƴǘ aƻŘŜƭ ŦƻǊ ¢ŜŀƳ ¢ŀŎǘƛŎŀƭ tƻǎƛǘƛƻƴ {ŜƭŜŎǘƛƻƴ ƛƴ 

DŀƳŜǎ 

tL/-ну tƭŀȅƛƴƎ DŀƳŜǎ ǿƛǘƘ wŜƛƴŦƻǊŎŜƳŜƴǘ [ŜŀǊƴƛƴƎ Ǿƛŀ tŜǊŎŜƛǾƛƴƎ 

hǊƛŜƴǘŀǘƛƻƴ ŀƴŘ 9ȄǇƭƻǊƛƴƎ 5ƛǾŜǊǎƛǘȅ 

tL/-пф ! bŜǿ Cǳǎƛƻƴ /ƘŜƳƛŎŀƭ wŜŀŎǘƛƻƴ hǇǘƛƳƛȊŀǘƛƻƴ !ƭƎƻǊƛǘƘƳ ōŀǎŜŘ ƻƴ 

wŀƴŘƻƳ aƻƭŜŎǳƭŜǎ ŦƻǊ aǳƭǘƛ-wƻǘƻǊ ¦!± tŀǘƘ tƭŀƴƴƛƴƎ ƛƴ ¢ǊŀƴǎƳƛǎǎƛƻƴ [ƛƴŜ 

LƴǎǇŜŎǘƛƻƴ 

tL/-рм IȅōǊƛŘ CŜŀǘǳǊŜǎ ŦƻǊ {ƘƻǊǘ ¢ŜȄǘǎ aŀǘŎƘƛƴƎΣ ŦǊƻƳ {ŜƴǘŜƴŎŜ-ƭŜǾŜƭ ŀƴŘ 

{Ƙŀƭƭƻǿ-ƭŜǾŜƭ tŜǊǎǇŜŎǘƛǾŜǎ 

tL/-со aƻŘŜƭ-ōŀǎŜŘ 55tD ŦƻǊ ƳƻǘƻǊ ŎƻƴǘǊƻƭ 

tL/-тп ! /ƘƛƴŜǎŜ vǳŜǎǘƛƻƴ !ƴǎǿŜǊƛƴƎ {ȅǎǘŜƳ ƛƴ aŜŘƛŎŀƭ 5ƻƳŀƛƴ 

tL/-уу YŜǊƴŜƭƛȊŜŘ ŎƻƴƴǾŜȄ Ƙǳƭƭ ŦƻǊ Ǿƛǎǳŀƭ ǘǊŀŎƪƛƴƎ 

tL/-фм /ƻǳǇƭŜŘ !ǳǘƻŜƴŎƻŘŜǊǎ [ŜŀǊƴƛƴƎ ŦƻǊ ½ŜǊƻ-ǎƘƻǘ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ǿƛǘƘ 

5ƻƳŀƛƴ {ƘƛŦǘ 

tL/-фф ¢ƘŜ !ǇǇƭƛŎŀǘƛƻƴ ƻŦ bŀǘǳǊŀƭ [ŀƴƎǳŀƎŜ tǊƻŎŜǎǎƛƴƎ ƛƴ /ƻƳǇƛƭŜǊ tǊƛƴŎƛǇƭŜ 

{ȅǎǘŜƳ 

tL/-млм tŀǊŀƭƭŜƭƛȊƛƴƎ /ƻƴǾƻƭǳǘƛƻƴŀƭ bŜǳǊŀƭ bŜǘǿƻǊƪ ŦƻǊ ǘƘŜ IŀƴŘǿǊƛǘƛƴƎ 

wŜŎƻƎƴƛǘƛƻƴ tǊƻōƭŜƳǎ ǿƛǘƘ 5ƛŦŦŜǊŜƴǘ !ǊŎƘƛǘŜŎǘǳǊŜǎ 

tL/-млс tƻƭŀǊƛȊŀǘƛƻƴ ŀƴŘ {ƻƭŀǊ !ƭǘƛǘǳŘŜ /ƻǊǊŜƭŀǘƛƻƴ !ƴŀƭȅǎƛǎ ŀƴŘ !ǇǇƭƛŎŀǘƛƻƴ 

ƛƴ hōƧŜŎǘ 5ŜǘŜŎǘƛƻƴ 

tL/-ммл !ƴ 9ƴƎƭƛǎƘ {ǳōƻǊŘƛƴŀǘŜ /ƭŀǳǎŜ /ƻƴƴŜŎǘƛǾŜ /ƻǊǊŜŎǘƛƻƴ aƻŘŜƭ .ŀǎŜŘ 

ƻƴ DŜƴŜǘƛŎ !ƭƎƻǊƛǘƘƳ ŀƴŘ Y-bŜŀǊŜǎǘ bŜƛƎƘōƻǊ !ƭƎƻǊƛǘƘƳ 

tL/-ммн 9ƴƎƭƛǎƘ aƛǎǇǊƻƴǳƴŎƛŀǘƛƻƴ 5ŜǘŜŎǘƛƻƴ .ŀǎŜŘ ƻƴ LƳǇǊƻǾŜŘ Dht 

aŜǘƘƻŘǎ ŦƻǊ /ƘƛƴŜǎŜ {ǘǳŘŜƴǘǎ  

tL/-ммр ! 5ƛǎŎƻǳǊǎŜ /ƻƘŜǊŜƴŎŜ aƻŘŜƭ ŦƻǊ !ƴŀƭȅȊƛƴƎ /ƘƛƴŜǎŜ {ǘǳŘŜƴǘǎΩ 9ǎǎŀȅ 

tL/-мол {ƛƴƎƭŜ LƳŀƎŜ {ǳǇŜǊ-wŜǎƻƭǳǘƛƻƴ wŜŎƻƴǎǘǊǳŎǘƛƻƴ Ǿƛŀ /ƻƳōƛƴŀǘƛƻƴ 

aŀǇǇƛƴƎ ǿƛǘƘ {ǇŀǊǎŜ /ƻŘƛƴƎ 

tL/-мос 9Ǿŀƭǳŀǘƛƻƴ ŀƴŘ !ƴŀƭȅǎƛǎ ƻŦ bŜǘǿƻǊƪ /ƻŘƛƴƎ ŀǘ bŜǘǿƻǊƪ [ŀȅŜǊ 

tL/-моу ! tǊƛǾŀŎȅ-tǊŜǎŜǊǾƛƴƎ 5ŀǘŀ {ƘŀǊƛƴƎ {ƻƭǳǘƛƻƴ ŦƻǊ aƻōƛƭŜ IŜŀƭǘƘŎŀǊŜ 
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tL/-мпо {ŜǉǳŜƴŎŜ-ōŀǎŜŘ tǊƻǘŜƛƴ-/ŀнҌ .ƛƴŘƛƴƎ {ƛǘŜ tǊŜŘƛŎǘƛƻƴ ¦ǎƛƴƎ {±a 

/ƭŀǎǎƛŦƛŜǊ 9ƴǎŜƳōƭŜ ǿƛǘƘ wŀƴŘƻƳ ¦ƴŘŜǊ-{ŀƳǇƭƛƴƎ 

tL/-мпс wŜǎŜŀǊŎƘ ƻƴ ǘƘŜ /ƻƳǇƭŜȄƛǘȅ ƻŦ ¢ŜŎƘƴƻƭƻƎƛŎŀƭ LƴƴƻǾŀǘƛƻƴ {ǳǇǇƻǊǘŜŘ 

ōȅ LƴǘŜǊƴŜǘ 

tL/-мрл aǳƭǘƛƳƻŘŀƭ ŘŜŜǇ ƭŜŀǊƴƛƴƎ ƴŜǘǿƻǊƪ ōŀǎŜŘ ƘŀƴŘ !5[ǎ ǘŀǎƪǎ 

ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŦƻǊ ǇǊƻǎǘƘŜǘƛŎǎ ŎƻƴǘǊƻƭ 

tL/-мрн 5ŜǎƛƎƴ ƻŦ [ƻǿ /ƻǎǘ tŜŘŜǎǘǊƛŀƴ [ƻŎŀǘƛƻƴ {ȅǎǘŜƳ .ŀǎŜŘ ƻƴ LƴŜǊǘƛŀƭ 

bŀǾƛƎŀǘƛƻƴ 

tL/-мрс CƛƴŜ-DǊŀƛƴŜŘ hǇƛƴƛƻƴ 9ȄǘǊŀŎǘƛƻƴ ŦǊƻƳ /ƘƛƴŜǎŜ /ŀǊ wŜǾƛŜǿǎ ǿƛǘƘ !ƴ 

LƴǘŜƎǊŀǘŜŘ {ǘǊŀǘŜƎȅ 
 

млΥрл-ммΥнр ²ƻǊƪǎƘƻǇ LƴǾƛǘŜŘ {ǇŜŀƪŜǊΥ 5ŜƴƎǿŀƴƎ [ƛΣ tǊƻŦΦ̆{ƘŀƴŘƻƴƎ bƻǊƳŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ 

/Ƙƛƴŀ 

LƴǾƛǘŜŘ ¢ŀƭƪΥ /ǳƳǳƭŀǘƛǾŜ ŘƻǎŜ ƻŦ ǊŀŘƛŀǘƛƻƴ ǘƘŜǊŀǇȅ ƻŦ ƘŜǇŀǘƻŎŜƭƭǳƭŀǊ 

ŎŀǊŎƛƴƻƳŀ ǇŀǘƛŜƴǘǎ ŀƴŘ ƛǘǎ ŘŜǘŜǊƳƛƴƛǎǘƛŎ ǊŜƭŀǘƛƻƴ ǘƻ    

ǊŀŘƛŀǘƛƻƴ-ƛƴŘǳŎŜŘ ƭƛǾŜǊ ŘƛǎŜŀǎŜ 

ммΥнр-мнΥлл ²ƻǊƪǎƘƻǇ LƴǾƛǘŜŘ {ǇŜŀƪŜǊΥ ¸ƛ ²ǳΣ tǊƻŦΦ̆¢ƘƛǊŘ aƛƭƛǘŀǊȅ aŜŘƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ 

/Ƙƛƴŀ 

LƴǾƛǘŜŘ ¢ŀƭƪΥ !ǇǇƭƛŎŀǘƛƻƴ ƻŦ 5ƛƎƛǘŀƭ aŜŘƛŎƛƴŜ ƛƴ hƴŎƻƭƻƎȅ 

мнΥлл-мнΥор ²ƻǊƪǎƘƻǇ LƴǾƛǘŜŘ {ǇŜŀƪŜǊΥ Wƛŀ-{ƘŜƴƎ wŀƻΣ tǊƻŦΦ̆.ŜƛƘŀƴƎ ¦ƴƛǾŜǊǎƛǘȅΣ /Ƙƛƴŀ 

LƴǾƛǘŜŘ ¢ŀƭƪΥ CǳƴŎǘƛƻƴŀƭ ŎƻƴƴŜŎǘƛǾƛǘȅ ŀƴŀƭȅǎƛǎ ƛƴ ǎǇƛƴŀƭ ŎƻǊŘ ƛƴƧǳǊŜŘ wƘŜǎǳǎ 

ƳƻƴƪŜȅǎ 

фΥлл-млΥлл 

Lƴ wƻƻƳ-тлп 
hǊŀƭ {Ŝǎǎƛƻƴ о!Υ tŜǊǾŀǎƛǾŜ /ƻƳǇǳǘƛƴƎ  

CƻǊƳŀǘ όмн ƳƛƴΦ ŦƻǊ ǇǊŜǎŜƴǘŀǘƛƻƴ Ҍ о ƳƛƴΦ ŦƻǊ ǉǳŜǎǘƛƻƴΦύ 

фΥлл-фΥмр tL/-нт {ƘŀƴǎƘŀƴ ·ƛŀƴƎΣ ¸ŀƻƧƛŜ /ƘŜƴΣ ¢ŀǎƪ !ǎǎƛƎƴƳŜƴǘ 

aƻŘŜƭƛƴƎ ŀƴŘ {ƛƳǳƭŀǘƛƻƴ ŦƻǊ /ƻƻǇŜǊŀǘƛǾŜ 5ǊƛǾƛƴƎ ƻŦ aǳƭǘƛǇƭŜ 

±ŜǎǎŜƭǎ 

фΥмр-фΥол tL/-мнн ̧ǳŦŜƛ ²ŀƴƎΣ DǳŀƴƎǘŀƻ ·ǳŜΣ {Ƙƛȅƻǳ vƛŀƴΣ aƛƴƎƭǳ [ƛΣ !ƴ 

hƴƭƛƴŜ /ƻǎǘ-9ŦŦƛŎƛŜƴǘ {ŎƘŜŘǳƭŜǊ ŦƻǊ wŜǉǳŜǎǘǎ ǿƛǘƘ 5ŜŀŘƭƛƴŜ 

/ƻƴǎǘǊŀƛƴǘ ƛƴ IȅōǊƛŘ /ƭƻǳŘǎ 

фΥол-фΥпр tL/-моф /ƘŀƴȅƛƴƎ IǳŀƴƎΣ YŜŘƻƴƎ ¸ŀƴΣ {ƻƴƎƧƛŜ ²ŜƛΣ DƻƴƎȄǳŀƴ 

½ƘŀƴƎΣ5ƻƴƎ Iƻƻƴ [ŜŜΣ 9ŦŦƛŎƛŜƴǘ !ƴƻƴȅƳƻǳǎ !ǘǘǊƛōǳǘŜ-.ŀǎŜŘ 

9ƴŎǊȅǇǘƛƻƴ ǿƛǘƘ !ŎŎŜǎǎ tƻƭƛŎȅ IƛŘŘŜƴ ŦƻǊ /ƭƻǳŘ /ƻƳǇǳǘƛƴƎ 

фΥпр-млΥлл tL/-мпн ·ƛŀƻ-Ȅǳŀƴ aŀΣ·ƛǳ-Ȅƛŀ ½ƘŀƴƎΣ[ƛ-·ƛƴ DǳƻΣ½ƘŜƴ-ǿŜƛ 

5ƛƴƎΣ ƭƛ-ƭƻƴƎ ȊƘŀƴƎΣ{Ƙǳ-ȅƛ ²ŜƛΣ !ƴ LƴǘŜƭƭƛƎŜƴǘ hƭŘ-ŀƎŜ IƻƳŜ 

9ƴŘƻǿƳŜƴǘ aƻƴƛǘƻǊƛƴƎ {ȅǎǘŜƳ .ŀǎŜŘ ƻƴ LƴǘŜǊƴŜǘ ƻŦ ¢ƘƛƴƎǎ 

млΥлл-млΥрл ¢Ŝŀ .ǊŜŀƪ 
 

млΥрл-мнΥнл 

Lƴ wƻƻƳ-тлп 
hǊŀƭ {Ŝǎǎƛƻƴ о.Υ !ǇǇƭƛŜŘ LƴŦƻǊƳŀǘƛŎǎ 

CƻǊƳŀǘ όмн ƳƛƴΦ ŦƻǊ ǇǊŜǎŜƴǘŀǘƛƻƴ Ҍ о ƳƛƴΦ ŦƻǊ ǉǳŜǎǘƛƻƴΦύ 

млΥрл-ммΥлр tL/-ос 5ƻƴƎōŀƻ WƛŀΣ ¸ǳǘŀ ¢ŀƪŀǎƘƛƳŀΣ aŀǎŀȅŀ IŀǎŜƎŀǿŀΣ 

{ƘƛƎŜƪƛ IƛǊƻōŀȅŀǎƘƛΣ ŀƴŘ ¢ŀŘŀƴƻōǳ aƛǎŀǿŀΣ !ǇǇƭƛŎŀǘƛƻƴ ǘƻ 

{{±9t ƻŦ /ƘƛǊǇ {ǘƛƳǳƭǳǎ ¦ǎƛƴƎ bƻƴ-IŀǊƳƻƴƛŎ !ƴŀƭȅǎƛǎ 
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ммΥлр-ммΥнл tL/-тф ̧ ƛ ½ƘŀƻΣ Yǳƴ ½ƘŀƴƎ ŀƴŘ IƻƴƎ ½ƘŀƴƎΣ·ƛŀ ̧ŀƴ ŀƴŘ ¸ƛƴƎ 

/ŀƛΣ Iƻǘ ¢ƻǇƛŎ 5ŜǘŜŎǘƛƻƴ .ŀǎŜŘ ƻƴ /ƻƳōƛƴŜŘ /ƻƴǘŜƴǘ ŀƴŘ 

¢ƛƳŜ {ƛƳƛƭŀǊƛǘȅ 

ммΥнл-ммΥор tL/-мнп {ƘǳŀƴƎ [ƛΣ {ƘƛȊǳƴŜ ¢ŀƪŀƘŀǎƘƛΣ YŜƛȊƻ ̧ŀƳŀŘŀΣ 

aŀǎŀƴƻǊƛ ¢ŀƪŀƎƛ ŀƴŘ Wǳƴ {ŀǎŀƪƛΣ !ƴŀƭȅǎƛǎ ƻŦ {b{ tƘƻǘƻ 5ŀǘŀ 

¢ŀƪŜƴ ōȅ CƻǊŜƛƎƴ ¢ƻǳǊƛǎǘǎ ǘƻ WŀǇŀƴ ŀƴŘ ŀ tǊƻǇƻǎŜŘ !ŘŀǇǘƛǾŜ 

¢ƻǳǊƛǎƳ wŜŎƻƳƳŜƴŘŀǘƛƻƴ {ȅǎǘŜƳ 

ммΥор-ммΥрл tL/-мну {ƘŀƴƎŎƘƛ [ƛƴΣ .ƻǿŜƴ [ƛǳΣ ¸ŀƴƎ ²ŜƴΣ !ƴǳƳ aŀǎƻƻŘΣ 

.ƛƴ {ƘŜƴƎΣ tƛƴƎ [ƛΣ ·ƛƴ [ƛǳΣ IŀƻȅŀƴƎ ¸ǳΣ ²Ŝƛȅŀƻ [ƛƴΣ 9ŦŦƛŎƛŜƴǘ 

tƻǎŜ aŀŎƘƛƴŜ .ŀǎŜŘ ƻƴ tŀǊŀƳŜǘŜǊ-{ŜƴǎƛǘƛǾŜ IŀǎƘƛƴƎ 

ммΥрл-мнΥлр tL/-мпу ·ƛŀƴƎǉǳƴ {ƻƴƎΣ vƛŀƴƭƛ aŀΣ ²Ŝƴȅǳŀƴ ²ŀƴƎΣ ¸ǳƴ tŜƴƎΣ 

/ŀǇŀŎƛǘƛŜǎ-ōŀǎŜŘ Řƛǎǘŀƴǘ-ǿŀǘŜǊ ŦƛǎƘŜǊȅ ŎƻƭŘ ŎƘŀƛƴ ƴŜǘǿƻǊƪ 

ŘŜǎƛƎƴ ŎƻƴǎƛŘŜǊƛƴƎ ȅƛŜƭŘ ǳƴŎŜǊǘŀƛƴǘȅ ŀƴŘ ŘŜƳŀƴŘ ŘȅƴŀƳƛŎǎ 

мнΥлр-мнΥнл tL/-мрр WƛŀƴȊƘŀƴƎ ½ƘŀƴƎΣ ¸ƛƴƎƭƛƴ ²ŀƴƎΣ ²Ŝƴǘŀƻ ²ŀƴƎ ŀƴŘ 

bŀƴ bƛǳΣ ! wǳƭŜ-ōŀǎŜŘ aŜǘƘƻŘ ŦƻǊ 5ŜǘŜŎǘƛƴƎ ǘƘŜ aƛǎǎƛƴƎ 

/ƻƳƳƻƴ wŜǉǳƛǊŜƳŜƴǘǎ ƛƴ {ƻŦǘǿŀǊŜ tǊƻŘǳŎǘ [ƛƴŜ 
 

фΥлл-млΥлл 

Lƴ wƻƻƳ-тлф 
hǊŀƭ ǎŜǎǎƛƻƴ п!Υ 5ŀǘŀōŀǎŜ ŀƴŘ LƴŦƻǊƳŀǘƛƻƴ {ȅǎǘŜƳ  

CƻǊƳŀǘ όмн ƳƛƴΦ ŦƻǊ ǇǊŜǎŜƴǘŀǘƛƻƴ Ҍ о ƳƛƴΦ ŦƻǊ ǉǳŜǎǘƛƻƴΦύ 

фΥлл-фΥмр tL/-нм WǳƴȄƛŀƴ [ƛΣ ²Ŝƛ ²ŀƴƎΣ vǳŜǊȅƛƴƎ [ƛƴƪŜŘ 5ŀǘŀ .ŀǎŜŘ ƻƴ 

IƛŜǊŀǊŎƘƛŎŀƭ aǳƭǘƛ-ƘƻǇ wŀƴƪƛƴƎ aƻŘŜƭ 

фΥмр-фΥол tL/-нф ½Ƙŀƻ DŀƴƎΣ 5ƛ .ƛƴƎōƛƴƎΣ ½Ƙǳ ²ŜƴƧǳŀƴΣ [ƛ ¸ŀȄǳΣ IŜ 

IǳƛΣ½ŀƴ IǳƛΣ 5ŜǎƛƎƴ ŀƴŘ LƳǇƭŜƳŜƴǘŀǘƛƻƴ ŦƻǊ ¢ǳƧƛŀ .ǊƻŎŀŘŜ 

/ǳƭǘǳǊŀƭ /ƻƻǊŘƛƴŀǘŜ tŀƴƻǊŀƳŀ 5ƛǎǇƭŀȅ {ȅǎǘŜƳ .ŀǎŜŘ ƻƴ ¢ƻǳŎƘ 

{ŎǊŜŜƴ 

фΥол-фΥпр tL/-фн WƛŀƧǳƴ ·ǳΣ [ƛƴ DǳƻΣ wǳȄƛŀ ½ƘŀƴƎΣ ¸ƛƴ ½ƘŀƴƎΣ IǳŀƭŀƴƎ IǳΣ 

CŜƛ ²ŀƴƎΣ ŀƴŘ ½Ƙƛȅǳŀƴ tŜƛΣ ¢ƻǿŀǊŘǎ CǳȊȊȅ vƻ{ 5ǊƛǾŜƴ {ŜǊǾƛŎŜ 

{ŜƭŜŎǘƛƻƴ ǿƛǘƘ ¦ǎŜǊ wŜǉǳƛǊŜƳŜƴǘǎ 

фΥпр-млΥлл tL/-ммп ̧ ǳ [ƛǳΣ IŀƻǇŜƴƎ /ƘŜƴΣCŜƛ IǳΣ ! .ƭƻŎƪŎƘŀƛƴ-ōŀǎŜŘ 

±ŜǊƛŦƛŎŀǘƛƻƴ ŦƻǊ {ƘŀǊƛƴƎ 5ŀǘŀ {ŜŎǳǊŜƭȅ 

млΥлл-млΥрл ¢Ŝŀ .ǊŜŀƪ 
 

млΥрл-мнΥлр 

Lƴ wƻƻƳ-тлф 
hǊŀƭ ǎŜǎǎƛƻƴ п.Υ hǇǘƛƳƛȊŀǘƛƻƴ ŀƴŘ {ŎƘŜŘǳƭƛƴƎ 

CƻǊƳŀǘ όмн ƳƛƴΦ ŦƻǊ ǇǊŜǎŜƴǘŀǘƛƻƴ Ҍ о ƳƛƴΦ ŦƻǊ ǉǳŜǎǘƛƻƴΦύ 

млΥрл-ммΥлр tL/-тс ̧ ŀƴƎ ¸ǳΣ[Ŝƛ ²ǳΣIŀƴƎ ¸ǳΣ {ƘŜƴƎ [ƛΣ {Ƙƛ ²ŀƴƎΣ{ƘŀƴƎŎŜ 

DŀƻΣ .Ǌŀƛƴ {ǘƻǊƳ hǇǘƛƳƛȊŀǘƛƻƴ ǿƛǘƘ !ŘŀǇǘƛǾŜ {ŜŀǊŎƘ wŀŘƛǳǎ 

ŦƻǊ hǇǘƛƳƛȊŀǘƛƻƴ 

ммΥлр-ммΥнл tL/-ту ²ŜƴȅƻƴƎ ½ƘƻƴƎΣ ¸ŀƴȄƛƴ /ŀƻΣ WƛŀǿŜƴ [ƛΣ WƛŀƴƘǳŀ {ǳƴΣ 

Iŀƻ /ƘŜƴΣ {ǇŜŎƛŀƭƛȊŀǘƛƻƴ ƻǊ DŜƴŜǊŀƭƛȊŀǘƛƻƴΥ ! {ǘǳŘȅ ƻƴ 

.ǊŜŀŘǘƘ-CƛǊǎǘ DǊŀǇƘ ¢ǊŀǾŜǊǎŀƭ ƻƴ Dt¦ǎ 

ммΥнл-ммΥор tL/-ут vƛƴƎ ¸ŀƴƎΣ ½ƘƻƴƎ ¸ŀƴƎΣ Dǳƻ-·ƛƻƴƎ IǳΣ ²Ŝƛ 5ǳΣ ! 

wŀƴŘƻƳ /ƘŜƳƛŎŀƭ wŜŀŎǘƛƻƴ !ƭƎƻǊƛǘƘƳ ōŀǎŜŘ ƻƴ 5ƻǳōƭŜ 

/ƻƴǘŀƛƴŜǊǎ ŦƻǊ wƻōƻǘ tŀǘƘ tƭŀƴƴƛƴƎ 

ммΥор-ммΥрл tL/-мпт Wƛƴōƛƴ ¢ǳΣ¢ƛŀƴƘŀƻ ¸ŀƴƎΣ¸ƛ ½ƘŀƴƎΣWƛƴ {ǳƴΣ tŀǊǘƛŎƭŜ 
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{ǿŀǊƳ hǇǘƛƳƛȊŀǘƛƻƴ .ŀǎŜŘ ¢ŀǎƪ {ŎƘŜŘǳƭƛƴƎ ŦƻǊ aǳƭǘƛ-ŎƻǊŜ 

{ȅǎǘŜƳǎ ¦ƴŘŜǊ !ƎƛƴƎ 9ŦŦŜŎǘ 

ммΥрл-мнΥлр tL/-мро Wƛƴ {ǳƴΣ¸ƛ ½ƘŀƴƎΣ !ƴ 9ƴŜǊƎȅ-!ǿŀǊŜ aŀǇǇƛƴƎ 

!ƭƎƻǊƛǘƘƳ ŦƻǊ aŜǎƘ-ōŀǎŜŘ bŜǘǿƻǊƪ-ƻƴ-/ƘƛǇ !ǊŎƘƛǘŜŎǘǳǊŜǎ 
 

мнΥор-мпΥлл [ǳƴŎƘ   

мпΥлл-мрΥлл tƻǎǘŜǊ ǎŜǎǎƛƻƴ оΥ 

tL/-м /ǳǊǊŜƴǘ tǊƻƎǊŜǎǎ ƛƴ 5ƛǎŎǊƛƳƛƴŀǘƛǾŜ hōƧŜŎǘ ¢ǊŀŎƪƛƴƎ 

tL/-ом ! tŀƴ-ǎƘŀǊǇŜƴƛƴƎ aŜǘƘƻŘ ŦƻǊ aǳƭǘƛǎǇŜŎǘǊŀƭ LƳŀƎŜ ǿƛǘƘ .ŀŎƪ 

tǊƻǇŀƎŀǘƛƻƴ bŜǳǊŀƭ bŜǘǿƻǊƪ ŀƴŘ Lǘǎ tŀǊŀƭƭŜƭ hǇǘƛƳƛȊŀǘƛƻƴ .ŀǎŜŘ ƻƴ {ǇŀǊƪ 

tL/-оо aƛƴŜǊŀƭ LŘŜƴǘƛŦƛŎŀǘƛƻƴ ŀƴŘ DŜƻƭƻƎƛŎŀƭ aŀǇǇƛƴƎ ¦ǎƛƴƎ bŜŀǊ-LƴŦǊŀǊŜŘ 

{ǇŜŎǘǊƻǎŎƻǇȅ !ƴŀƭȅǎƛǎ 

tL/-от aƛƭƛǘŀǊȅ hōƧŜŎǘ 5ŜǘŜŎǘƛƻƴ ¦ǎƛƴƎ aǳƭǘƛǇƭŜ LƴŦƻǊƳŀǘƛƻƴ 9ȄǘǊŀŎǘŜŘ ŦǊƻƳ 

IȅǇŜǊǎǇŜŎǘǊŀƭ LƳŀƎŜǊȅ 

tL/-пп !ƴ ŀǳǘƻƳŀǘƛŎ ǇƛǇŜƭƛƴŜ ƻŦ ŘŜƭƛƴŜŀǘƛƻƴ ŀƴŘ о5 ǇǊƻŦƛƭŜ ƳŀǇǇƛƴƎ ŦƻǊ 

ǇƻǘŜƴǘƛŀƭ ŜȄǇƭƻǊŀǘƛƻƴ ǘŀǊƎŜǘǎ ŦǊƻƳ ƳƛƴŜǊŀƭ Řŀǘŀ ƻŦ ƭƛƳƛǘŜŘ ŘǊƛƭƭƛƴƎ ŎƻǊŜǎ 

tL/-тт ta!/Υ tǊƻȄȅ wŜ-9ƴŎǊȅǇǘƛƻƴ ōŀǎŜŘ aǳƭǘƛ-ŦŀŎǘƻǊ !ŎŎŜǎǎ /ƻƴǘǊƻƭ ŦƻǊ 

ŎƛǇƘŜǊǘŜȄǘ ƛƴ /ƭƻǳŘ 

tL/-ус wŜǎŜŀǊŎƘ ƻƴ !ōƴƻǊƳŀƭ .ŜƘŀǾƛƻǊ ¢ŀǊƎŜǘ ¢ǊŀŎƪƛƴƎ !ƭƎƻǊƛǘƘƳ ƛƴ !ƛǊǇƻǊǘ 

LƴǘŜƭƭƛƎŜƴǘ ±ƛŘŜƻ {ǳǊǾŜƛƭƭŀƴŎŜ 

tL/-уф о5 aƻŘŜƭ wŜŎƻƴǎǘǊǳŎǘƛƻƴ ōŀǎŜŘ ƻƴ tƭŀƴǘŀǊ LƳŀƎŜΩǎ CŜŀǘǳǊŜ 

{ŜƎƳŜƴǘŀǘƛƻƴ 

tL/-фо ±ƛǎǳŀƭ ¢ǊŀŎƪƛƴƎ Ǿƛŀ {ǇŀǊǎŜ /ƻŘƛƴƎ ŀƴŘ {ǇŜŎǘǊŀƭ wŜǎƛŘǳŀƭ 

tL/-млл !ƴ ŀǇǇǊƻŀŎƘ ōŀǎŜŘ ƻƴ ŘŜŎƛǎƛƻƴ ǘǊŜŜ ŦƻǊ ŀƴŀƭȅǎƛǎ ƻŦ ōŜƘŀǾƛƻǊ ǿƛǘƘ 

/ƻƳōƛƴŜŘ /ȅŎƭŜ tƻǿŜǊ tƭŀƴǘ 

tL/-мнс LƳŀƎŜ 9ƴƘŀƴŎŜƳŜƴǘ ōŀǎŜŘ ƻƴ !ŘŀǇǘƛǾŜ 5ŜƳŀǊŎŀǘƛƻƴ ōŜǘǿŜŜƴ 

¦ƴŘŜǊŜȄǇƻǎǳǊŜ ŀƴŘ hǾŜǊŜȄǇƻǎǳǊŜ 

tL/-мнф ¢ǊŀƴǎŦŜǊǊƛƴƎ 5ƛƎƛǘ /ƭŀǎǎƛŦƛŜǊϥǎ CŜŀǘǳǊŜǎ ǘƻ ŀ ¢ǊŀŦŦƛŎ {ƛƎƴ 5ŜǘŜŎǘƻǊ 

tL/-мор aŀȄƛƳƛȊƛƴƎ .ƛŎƘǊƻƳŀǘƛŎ wŜǾŜǊǎŜ ƪ bŜŀǊŜǎǘ bŜƛƎƘōƻǊ ǿƛǘƘ 

aǳƭǘƛ-ƭŜǾŜƭ ¢ŀƎǎ vǳŜǊƛŜǎ ƛƴ {Ǉŀǘƛŀƭ-ǘŜȄǘǳŀƭ 5ŀǘŀōŀǎŜǎ 

tL/-мот aǳƭǘƛǇƭŜ hōƧŜŎǘǎ ¢ǊŀŎƪƛƴƎ .ŀǎŜŘ ƻƴ aǳƭǘƛǇƭŜ LƴŦƻǊƳŀǘƛƻƴ LƴǘŜƎǊŀǘƛƻƴ 

tL/-мпп tǎŜǳŘƻ-LƴǾŜǊǎŜ [ƻŎŀƭƛǘȅ tǊŜǎŜǊǾƛƴƎ LǘŜǊŀǘƛǾŜ IŀǎƘƛƴƎ 

tL/-мпр 5ƛǎǘǊƛōǳǘƛƻƴ [ŀǿ ƻŦ ¦ǎŜǊ /ƻƳƳŜƴǘǎ ŦǊƻƳ Iƻǘ bŜǿǎ 

tL/-мрп LƴŦǊŀǊŜŘ wŜƳƻǘŜ {ŜƴǎƛƴƎ LƳŀƎƛƴƎ Ǿƛŀ !ǎȅƳƳŜǘǊƛŎ /ƻƳǇǊŜǎǎŜŘ 

{ŜƴǎƛƴƎ 

tL/-мрт CŀŎŜ IŀƭƭǳŎƛƴŀǘƛƻƴ ǿƛǘƘ ²ŜƛƎƘǘŜŘ bǳŎƭŜŀǊ bƻǊƳ /ƻƴǎǘǊŀƛƴǘ 
 

мпΥлл-мрΥлл 

Lƴ wƻƻƳ-тлп 

5ŜƳƻ ǎŜǎǎƛƻƴ 

мрΥлл-мрΥол /ƭƻǎƛƴƎ 
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Notes for Reporters 

hǊŀƭ wŜǇƻǊǘǎ 

1. The reporters should send the slides to picconf@yeah.net before Dec.14; 

2. The time for each report is 15 minutes, including 12 minutes for report, 3 minutes for 

Q&A;  

3. Each session is equipped with computers and LCD projectors. 

tƻǎǘŜǊ wŜǇƻǊǘǎ 

1. The authors are required to make the wall paper (with size height 120cm X width 90cm and 

in free format) by themselves; 

2. The materials to post the wall paper will be provided on-site.  

3. For the poster authors, please post your poster to the panel during coffee break. 

4. When the poster session is finished, please remove the poster by yourselves. 

 

1. ᴆԍ 14 ӊ╠ ᴪ  picconf@yeah.net  ; 

2. ҹ 15№ ̆ 12№ ȁ3№ ; 

3. LCD Ȃ 

 

1. └ᵬ , ҹ 120cmX 90cm, Ҍ ; 

2. ̆ ᶫ; 

3. posterᵬ ̆ poster ⌠ ҉; 

4. ̆ Ȃ 

 

mailto:picconf@yeah.net
mailto:picconf@yeah.net
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Reconstruction and Analysis of Hyperspectral Imagery Using Random Projections 

 

James E. Fowler  

Professor, IEEE Fellow  

Mississippi State University, USA 

 

Abstract: 

The ever-growing spatial and spectral resolution of hyperspectral imagery has increased interest in 

dimensionality reduction that takes place on-board the data-acquisition platform. However, 

traditional dimensionality-reduction algorithms are data dependent, computationally expensive, and, 

consequently, prohibitive for many resource-constrained airborne or satellite-borne sensor platforms. 

Random projections offer a means for accomplishing dimensionality reduction simultaneously with 

data acquisition, such that the sensor projects onto a lower-dimensional subspace chosen at random. 

The problem of reconstruction from random projections is addressed, considering both compressed 

sensing as well as an alternative based on principal components. The effect of random projections on 

the performance of hyperspectral analysis is also investigated, with particular focus on anomaly 

detection and classification.  It is observed that strongly anomalous vectors are likely to be 

identifiable in the domain of the random projections even at low dimension, while widely separated 

classes are likely to remain so. Finally, the ability of applying such anomaly or class analysis in the 

random-projection domain is exploited to improve subsequent reconstruction of the hyperspectral 

dataset. 

 

Biography: James E. Fowler is currently Billie J. Ball Professor and Graduate 

Program Director of the Department of Electrical and Computer Engineering 

at Mississippi State University, Starkville, MS. He is also an Associate Director 

of the Distributed Analytics and Security Institute (DASI) as well as a 

researcher in the Geosystems Research Institute (GRI), both at the 

Mississippi State HPC2. He has held visiting professor positions in the 

Département Traitement du Signal et des Images at Télécom ParisTech, Paris, 

France, and at Polytech Nantes, Nantes, France. He held an postdoctoral 

research position in the Laboratoire I3S at the Université de NiceτSophia 

Antipolis, Sophia Antipolis, France. He is the Editor-in-Chief of IEEE Signal 

Processing Letters, and was previously a Senior Area Editor for IEEE Transactions on Image Processing 

and previously an Associate Editor for IEEE Transactions on Computational Imaging, IEEE Transactions 

on Image Processing, IEEE Transactions on Multimedia, and IEEE Signal Processing Letters. He is an 

Associate Editor for the EURASIP Journal on Image and Video Processing. He is a member of the 

Publications Board and the Conference Board of the IEEE Signal Processing Society. He was the Chair 

of the Image, Video, and Multidimensional Signal Processing (IMVSP) Technical Committee of the 

IEEE Signal Processing Society for 2012ς2013, having served as also as Vice Chair and Past Chair. He is 

currently a member of the Computational Imaging Special Interest Group of the IEEE Signal 

Processing Society. He was a member of the Strategic Planning Committee of the IEEE Publication 

IEEE PIC 2017 Keynote Speech (1) 
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Services and Products Board in 2013. He is a Fellow of the IEEE. He was general co-chair of the 2014 

IEEE International Conference on Image Processing, Paris, France. He is a member of the program 

committee for the Data Compression Conference. 
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Intelligent decision making and Consensus 

 

Enrique Herrera-Viedma  

Professor of Department of Computer Science and Artificial Intelligence  

University of Granada  

SPAIN 

 

Abstract: 

Societal and technological trends make the decision environments more and more complex. The 

emergence of the intelligent decision making technology provides a good decision support to deal 

with these complex decision making problems, and Artificial Intelligence tools play a core role in the 

intelligent decision making technology. Nowday we find many real world problems in which 

intelligent decision making processes are developed by automatic decision making systems that 

support individual or organizational decision making processes supported by different information 

technologies as the Web, Social Networks, Internet of the Things, Big Data, and Artificial Intelligence 

tools (as Computational Intelligence tools). In many cases, we find that the intelligent decision 

making processes involve the use of both preference modelling and consensus processes. The 

preference modelling deals with the representation and modelled of the preferences provided by the 

experts in the problems.  The fuzzy logic is a computational intelligence tool that provides an 

adequate framework to deal with the uncertainty presented in the user opinions. The fuzzy 

preference modelling has been satisfactory applied in intelligent decision making. On the other hand, 

consensus is an important area of research in intelligent decision making. Consensus is defined as a 

state of mutual agreement among members of a group where all opinions have been heard and 

addressed to the satisfaction of the group. A consensus reaching process is a dynamic and iterative 

process composed by several rounds where the experts express, discuss and modify their 

preferences. In this talk we show the main elements of the decision making activity in presence of 

vague information and uncertainty. In particular, we present different concepts to understand the 

research developed in the area of fuzzy decision making as fuzzy preference relations to represent 

expert preferences, aggregation operators, selection processes of alternatives, etc. We highlight the 

ongoing research on intelligent decision making, fuzzy preference modelling and consensus 

processes under uncertainty, focusing on how to solve consensus processes in intelligent decision 

making under fuzzy preference modelling. We show an overview of consensus models based on soft 

consensus measures, showing the pioneering and prominent papers, the main existing approaches 

and the new trends and challenges. 

 

Biography: Prof. Dr. Enrique Herrera-Viedma received the M.Sc. and Ph.D. 

degrees in Computer Science from the University of Granada, Granada, 

Spain, in 1993 and 1996, respectively. He is currently a Professor of 

Computer Science with the Department of Computer Science and Artificial 

Intelligence, University of Granada, and also the new Vice-President for 

Research and Knowledge Transfer. His current research interests include 

IEEE PIC 2017 Keynote Speech (2) 
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intelligent decision making, group decision making, consensus models, fuzzy linguistic modeling, 

aggregation of information, information retrieval, bibliometric, digital libraries, web quality 

evaluation, recommender systems, and social media. Around 29 of his papers are classed as highly 

cited in the Thomson Reuters database as well as being in the top 1% of the most cited papers in its 

field (Computer Science and Engineering). His h-index is 53 according to the Web of Science with 

more than 11.500 citations received and 73 according to Google Scholar with more than 21.000 

citations received and he is ranked in the top 1% of the Most Cited Scientists in Engineering 

according to the Essential Science Indicators of Thomson. Dr. Herrera-Viedma is an Associate Editor 

of several core international journals indexed in Journal Citation Reports such as the IEEE 

TRANSACTIONS ON SYSTEMS, MAN, AND CYBERNETICS: SYSTEMS, Knowledge Based Systems, Soft 

Computing, Fuzzy Optimization and Decision Making, Applied Soft Computing, Journal of Intelligent 

and Fuzzy Systems, Information Fusion and Information Sciences; and a member of the editorial 

boards of other core international journals Fuzzy Sets and Systems, International Journal of 

Information Technology and Decision Making, and International Journal of Computational 

Intelligence. From 2014 he is member of the government of the IEEE SMC Society. He has recently 

published in the high relevant journal Science [339:6126, p. 1382, 2013] on the new role of the public 

libraries and he is a Highly Cited Researcher according to Shangai Center and Thomson Reuters in the 

categories of Engineering and Computer Science (in 2014, in 2015, in 2016), therefore, being 

considered ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ƛƴŦƭǳŜƴǘƛŀƭ ǎŎƛŜƴǘƛŦƛŎ ǊŜǎŜŀǊŎƘŜǊǎΦ 
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Towards Precise MRI Brain Imaging Analysis in Computational Psychiatry 

 

Kaiming Li 

Professor of Huaxi MR Research Center 

West China Hospital, Sichuan University 

China 

 

Abstract:  

Psychiatric brain imaging studies in the last three decades have been heavily relying on image 

registration and group comparison. While registration appears to perform a perfect job in building 

voxel-wise correspondence across subjects, a foundation of group comparison, a fundamental yet 

often ignored, if not forgotten, issue in brain imaging analysis is that each every one of us has a 

unique brain, both structurally and functionally. Moreover, diagnosis of psychotic disorders, mostly 

based on phenomenology, is still in its cradle stage and may lead to significant heterogeneity within 

ǘƘŜ ΨǿŜƭƭ-ŎƻƴǘǊƻƭƭŜŘΩ ǇŀǘƛŜƴǘ ƎǊƻǳǇΦ tƻǎǎƛōƭȅ ŘǳŜ ǘƻ ǘƘŜ ŀōƻǾŜ ǘǿƻ ǎƻǳǊŎŜǎ ƻŦ ǾŀǊƛŀōƛƭƛǘȅΣ ŦƛƴŘƛƴƎǎ ƻŦ 

traditional psychiatric studies are prone to inconsistency and thus have lower generalization ability 

across datasets and population. Recently, emerging efforts have been put to build better 

correspondence across subjects for comparison and to perform stratified analysis via unsupervised 

machine learning techniques.  In this talk, I will talk about limitations of traditional group 

comparison studies based on registration, the emerging trend of individualized and stratified brain 

imaging analysis, and new techniques that tackle and/or study individual variability. Finally, I will 

discuss how individualized/stratified brain imaging will facilitate discovery and generalization of 

biomarkers in psychiatric disorders in the era of big data and precision medicine. 

 

Biography: Dr. Kaiming Li is a research professor at West China Hospital of 

Sichuan University. He is interested in how brain works and why doesn't. His 

research focuses on MRI brain imaging, including algorithm developments 

using DTI, fMRI, visualisation, and application of them on normal and 

diseased brains. He was nominated for the best student paper award in ACM 

2010 and the best student paper award in ISBI 2011. He is the recipient of 

Outstanding Ph.D. thesis of Shaanxi Province, China in 2014.  
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Language Understanding with Knowledge Graph 

 

¸ŀƴƎƘǳŀ ·ƛŀƻ  

!ǎǎƻŎƛŀǘŜ tǊƻŦŜǎǎƻǊ ƻŦ {ŎƘƻƻƭ ƻŦ /ƻƳǇǳǘŜǊ {ŎƛŜƴŎŜ 

CǳŘŀƴ ¦ƴƛǾŜǊǎƛǘȅ 

{ƘŀƴƎƘŀƛΣ /Ƙƛƴŀ 

 

!ōǎǘǊŀŎǘΥ 

Lǘ ƛǎ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ƻŦ ƭŀƴƎǳŀƎŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŀǘ ŘƛǎǘƛƴƎǳƛǎƘŜǎ ǳǎ ŦǊƻƳ ŀƴƛƳŀƭǎΦ !ƴŘ ƭŀƴƎǳŀƎŜ ƛǎ ǘƘŜ 

ŦǳƴŘŀƳŜƴǘŀƭ ǘƻƻƭǎ ƻŦ ƻǳǊ ǘƘƻǳƎƘǘΦ bƻǿ ǿƛǘƘ ǘƘŜ ǊŜŎŜƴǘ ŘŜǾŜƭƻǇƳŜƴǘ ƛƴ !ǊǘƛŦƛŎƛŀƭ LƴǘŜƭƭƛƎŜƴŎŜΣ ǿŜ ŀǊŜ 

ŀǘ ǘƘŜ ŜŘƎŜ ǘƻ ŜƴŀōƭŜ ƳŀŎƘƛƴŜǎ ǿƛǘƘ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ƘǳƳŀƴ ƭŀƴƎǳŀƎŜΣ ǿƘƛŎƘ Ƙŀǎ Ƴŀƴȅ 

ǊŜŀƭ ŀǇǇƭƛŎŀǘƛƻƴǎ ŀƴŘ ǎŜǊǾŜǎ ŀǎ ǘƘŜ ŎƻǊŜ ŎƻƳǇƻƴŜƴǘ ƻŦ ǎƳŀǊǘ Ǌƻōƻǘ ōǊŀƛƴΦ IƻǿŜǾŜǊΣ ǘƘŜ ŎǳǊǊŜƴǘ 

ƳŀŎƘƛƴŜǎ ǎǘƛƭƭ ƘŀǾŜ ƭƛƳƛǘŜŘ ŎƻƎƴƛǘƛǾŜ ŎŀǇŀōƛƭƛǘȅ ǘƻ ǳƴŘŜǊǎǘŀƴŘ Řŀǘŀ ƻǊ ǘŜȄǘ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ ƘǳƳŀƴ 

ƭŀƴƎǳŀƎŜΦ ¢ƘŜ ǳƴŘŜǊƭȅƛƴƎ ǊŜŀǎƻƴ ƛǎ ǘƘŀǘ ǿŜ ƘŀǾŜ ƴƻ ƎƻƻŘ ƪƴƻǿƭŜŘƎŜ ōŀǎŜǎ ǘƻ ǎǳǇǇƻǊǘ ƭŀƴƎǳŀƎŜ 

ǳƴŘŜǊǎǘŀƴŘƛƴƎΦ Lƴ ƎŜƴŜǊŀƭΣ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ōŀǎŜǎ ŀǊŜ ǎǳǇǇƻǎŜŘ ǘƻ ƘŀǾŜ ŀ ƘƛƎƘ ŎƻǾŜǊŀƎŜ ƻǾŜǊ ŜƴǘƛǘƛŜǎ 

ŀƴŘ ŎƻƴŎŜǇǘǎΣ ƘŀǾŜ ǊƛŎƘ ǎŜƳŀƴǘƛŎ ƛƴŦƻǊƳŀǘƛƻƴΣ ƘŀǾŜ ŀ ƘƛƎƘ ǉǳŀƭƛǘȅ ŀƴŘ ŀ ŦǊƛŜƴŘƭȅ ǎǘǊǳŎǘǳǊŜΣ ǎƻ ǘƘŀǘ 

ǘƘŜȅ ŀǊŜ ǳǎŜŦǳƭ ŦƻǊ ƳŀŎƘƛƴŜǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ƘǳƳŀƴ ƭŀƴƎǳŀƎŜΦ wŜŎŜƴǘƭȅΣ ƳƻǊŜ ŀƴŘ ƳƻǊŜ ƻƴƭƛƴŜ 

ƪƴƻǿƭŜŘƎŜ ōŀǎŜǎ όŀƭǎƻ ƪƴƻǿƴ ŀǎ ƪƴƻǿƭŜŘƎŜ ƎǊŀǇƘǎύ ŀǊŜ ǇǳōƭƛǎƘŜŘΦ ¢ƘŜǎŜ ƪƴƻǿƭŜŘƎŜ ƎǊŀǇƘǎ ŀǊŜ ǘƘŜ 

ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ŜŦŦƻǊǘǎ ǘƘŀǘ ŜȄǘǊŀŎǘ ƪƴƻǿƭŜŘƎŜ ŦǊƻƳ ƭŀǊƎŜ ǎŎŀƭŜ ŎƻǊǇƻǊŀ ƻƴ ²ŜōΣ ǘƘǳǎ ǳǎǳŀƭƭȅ Ŏƻƴǘŀƛƴ 

ǘŜƴǎ ƻŦ ōƛƭƭƛƻƴǎ ƻŦ ŜƴǘƛǘƛŜǎ ŀƴŘ ŎƻƴŎŜǇǘǎΦ ¢ƘŜǎŜ ƪƴƻǿƭŜŘƎŜ ōŀǎŜǎ ŀǊŜ ǳǎǳŀƭƭȅ ǎǘƻǊŜŘ ŀǎ w5C ŘŀǘŀΣ ǿƘƛŎƘ 

ƛǎ ŦǊƛŜƴŘƭȅ ŦƻǊ ƳŀŎƘƛƴŜǎ ǘƻ ǳǎŜΦ ¢ƘŜ ƘŜǘŜǊƻƎŜƴŜƻǳǎ ƪƴƻǿƭŜŘƎŜ ǎƻǳǊŎŜǎ ŎǊƻǎǎ ǾŀƭƛŘŀǘŜ ǘƘŜ ŦŀŎǘǎ ƛƴ ǘƘŜ 

ƪƴƻǿƭŜŘƎŜ ƎǊŀǇƘΣ ŜƴǎǳǊƛƴƎ ǘƘŜ ƘƛƎƘ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ƎǊŀǇƘΦ YƴƻǿƭŜŘƎŜ ƎǊŀǇƘǎ ǇǊƻǾƛŘŜ ƴŜǿ 

ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǘƻ ŜƳǇƻǿŜǊ ƳŀŎƘƛƴŜǎ ǿƛǘƘ ǘƘŜ ŎŀǇŀōƛƭƛǘȅ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ƴŀǘǳǊŀƭ ƭŀƴƎǳŀƎŜΦ Lƴ ǘƘƛǎ 

ǎǇŜŜŎƘΣ L ǿƛƭƭ ǎȅǎǘŜƳŀǘƛŎŀƭƭȅ ǊŜǾƛŜǿ ǘƘŜ ǊŜŎŜƴǘ ǇǊƻƎǊŜǎǎ ƛƴ ŜƴŀōƭƛƴƎ ƳŀŎƘƛƴŜǎ ǿƛǘƘ ǘƘŜ ŎƻƎƴƛǘƛǾŜ ŀōƛƭƛǘȅ 

ǘƻ ǳƴŘŜǊǎǘŀƴŘ ƴŀǘǳǊŀƭ ƭŀƴƎǳŀƎŜ ŀƴŘ ŘƛǎŎǳǎǎ ǎƻƳŜ ƻǇŜƴ ǇǊƻōƭŜƳǎΦ L ǿƛƭƭ ŦƛǊǎǘ ƛƴǘǊƻŘǳŎŜ ǘƘŜ ǇǊŜƭƛƳƛƴŀǊȅ 

ŎƻƴŎŜǇǘǎ ƻŦ ƪƴƻǿƭŜŘƎŜ ƎǊŀǇƘǎΣ ǿƛǘƘ ǘƘŜ ŎƻƳǇŀǊƛǎƻƴ ǘƻ ǘǊŀŘƛǘƛƻƴŀƭ ƪƴƻǿƭŜŘƎŜ ǊŜǇǊŜǎŜƴǘŀǘƛƻƴǎΦ 

{ŜŎƻƴŘΣ L ǿƛƭƭ ƻǾŜǊǾƛŜǿ ǘƘŜ ǘƘŜ ǊŜŎŜƴǘ ǇǊƻŎŜǎǎ ŀōƻǳǘ ƪƴƻǿƭŜŘƎŜ ƎǊŀǇƘ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ƛƴ ǇŀǊǘƛŎǳƭŀǊ ǘƘŜ 

ŀǳǘƻƳŀǘƛŎ ŀǇǇǊƻŀŎƘŜǎ ŦƻǊ ƪƴƻǿƭŜŘƎŜ ƎǊŀǇƘ ŎƻƴǎǘǊǳŎǘƛƻƴΦ ¢ƘŜ Ƴŀƛƴ ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ǎǇŜŜŎƘ ƛǎ ǘƘŜ 

ƭŀƴƎǳŀƎŜ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƳƻŘŜƭǎ ŀƴŘ ŀƭƎƻǊƛǘƘƳǎ ōŀǎŜŘ ƻƴ ƪƴƻǿƭŜŘƎŜ ƎǊŀǇƘǎΦ L ǿƛƭƭ ǘŀƭƪ ŀōƻǳǘ Ƙƻǿ ǘƻ 

ǳǎŜ ƪƴƻǿƭŜŘƎŜ ƎǊŀǇƘǎ ǘƻ ŜƴŀōƭŜ ƳŀŎƘƛƴŜǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ŀ ŎƻƴŎŜǇǘΣ ŀ ǎŜǘ ƻŦ ŜƴǘƛǘƛŜǎΣ ŀ ǾŜǊō ǇƘǊŀǎŜΣ ŀ 

ǎƘƻǊǘ ǘŜȄǘ ŀƴŘ ŀ ƴŀǘǳǊŀƭ ƭŀƴƎǳŀƎŜ ǉǳŜǎǘƛƻƴΦ ¢ƘŜ ǎǇŜŜŎƘ ƛǎ ŎƭƻǎŜŘ ōȅ ǘƘŜ ŘƛǎŎǳǎǎƛƻƴ ŀōƻǳǘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ 

ŀǇǇƭƛŎŀǘƛƻƴǎ ƻŦ ƳŀŎƘƛƴŜǎΩ ŎƻƎƴƛǘƛǾŜ ŎŀǇŀōƛƭƛǘȅ ōǳƛƭǘ ǳǇƻƴ ƪƴƻǿƭŜŘƎŜ ƎǊŀǇƘǎΣ ƛƴŎƭǳŘƛƴƎ v! ƻƴ 

ƪƴƻǿƭŜŘƎŜ ōŀǎŜΣ ƪƴƻǿƭŜŘƎŜŀōƭŜ ǎŜŀǊŎƘ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴΦ 

 

.ƛƻƎǊŀǇƘȅΥ 5Ǌ ŀ̧ƴƎƘǳŀ ·ƛŀƻ Ǝƻǘ Ƙƛǎ tI5 ŘŜƎǊŜŜ ƛƴ ǎƻŦǘǿŀǊŜ ǘƘŜƻǊȅ ŦǊƻƳ 

CǳŘŀƴ ¦ƴƛǾŜǊǎƛǘȅΣ {ƘŀƴƎƘŀƛΣ /ƘƛƴŀΣ ƛƴ нллфΦ IŜ ƴƻǿ ƛǎ ŀƴ ŀǎǎƻŎƛŀǘŜ 

ǇǊƻŦŜǎǎƻǊ ƻŦ ŎƻƳǇǳǘŜǊ ǎŎƛŜƴŎŜ ŀǘ CǳŘŀƴ ¦ƴƛǾŜǊǎƛǘȅΦ IŜ ƛǎ ǘƘŜ ŘƛǊŜŎǘƻǊ ƻŦ 

YƴƻǿƭŜŘƎŜ ²ƻǊƪǎ ǊŜǎŜŀǊŎƘ ƭŀōƻǊŀǘƻǊȅ ŀǘ C¦5!b ¦ƴƛǾŜǊǎƛǘȅΦ IŜ ƛǎ ǘƘŜ ǾƛŎŜ 

ŘƛǊŜŎǘƻǊ ƻŦ {ƘŀƴƎƘŀƛ LƴǘŜǊƴŜǘ .ƛƎ 5ŀǘŀ 9ƴƎƛƴŜŜǊƛƴƎ ŎŜƴǘŜǊΦ IŜ ǿŀǎ ŀǿŀǊŘŜŘ 

ǿƛǘƘ !ƭƛōŀōŀ wŜǎŜŀǊŎƘ CŜƭƭƻǿ ŀƴŘ ǘŜƴǎ ƻŦ ƴŀǘƛƻƴŀƭ ƻǊ ƭƻŎŀƭ ǊŜǎŜŀǊŎƘ ŀǿŀǊŘΦ 

IŜ ǿŀǎ ŀƭǎƻ ǘƘŜ ŎƘƛŜŦ ǎŎƛŜƴǘƛǎǘǎ ƻǊ ǎŜƴƛƻǊ ŀŘǾƛǎƻǊǎ ƻŦ Ƴŀƴȅ ǘƻǇ /ƘƛƴŜǎŜ ōƛƎ 
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Řŀǘŀ ŎƻƳǇŀƴƛŜǎ ƻǊ !L ŎƻƳǇŀƴƛŜǎΦ IŜ ƛǎ ŀƭǎƻ ǘƘŜ ŦƻǳƴŘŜǊ ƻŦ ŀ !L ǎǘŀǊǘǳǇΦ Iƛǎ ǊŜǎŜŀǊŎƘ ƛƴǘŜǊŜǎǘ ƛƴŎƭǳŘŜǎ 

ōƛƎ Řŀǘŀ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ƳƛƴƛƴƎΣ ƎǊŀǇƘ ŘŀǘŀōŀǎŜΣ ƪƴƻǿƭŜŘƎŜ ƎǊŀǇƘΦ wŜŎŜƴǘƭȅΣ ƘŜ Ƙŀǎ ǇǳōƭƛǎƘŜŘ 

мллҌ ǇŀǇŜǊǎ ƛƴ ǘƻǇ-ǘƛŜǊ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƧƻǳǊƴŀƭǎ ŀƴŘ ŎƻƴŦŜǊŜƴŎŜǎΣ ƛƴŎƭǳŘƛƴƎ ¢Y59Σ {LDah5Σ ±[5.Σ L/59Σ 

LW/!LΣ !!!LΦ IŜ ƛǎ ǘƘŜ tL ƻŦ олҌ ǊŜǎŜŀǊŎƘ ǇǊƻƧŜŎǘǎ ǎǳǇǇƻǊǘŜŘ ōȅ ƴŀǘƛƻƴŀƭ ŀƴŘ ƭƻŎŀƭ ŦǳƴŘƛƴƎ ŀƎŜƴŎƛŜǎ 

ŀƴŘ ōƛƎ ŎƻƳǇŀƴƛŜǎ ƛƴŎƭǳŘƛƴƎ aƛŎǊƻǎƻŦǘΣ L.aΣ .ŀƛŘǳΣ !ƭƛōŀōŀΣ¢ŜƴŎŜƴǘΣ I¦!²9LΣ /Ƙƛƴŀ ¢ŜƭŜŎƻƳΣ /Ƙƛƴŀ 

aƻōƛƭŜ ŀƴŘ ·ƛŀƻL wƻōƻǘ ŜǘŎΦ IŜ ǊŜƎǳƭŀǊƭȅ ǎŜǊǾŜǎ ŀǎ ǘƘŜ ǊŜǾƛŜǿŜǊ ƻŦ млҌ ƴŀǘƛƻƴŀƭ ŀƴŘ ƭƻŎŀƭ ŦǳƴŘƛƴƎ 

ŀƎŜƴŎƛŜǎ ŀƴŘ t/ ƳŜƳōŜǊǎ ƻŦ рлҌ ǘƻǇ ŎƻƴŦŜǊŜƴŎŜǎ ƛƴŎƭǳŘƛƴƎ LW/!LΣ !!!LΣ L/59Σ /LYaΣ {5aΦ IŜ ƛǎ ǘƘŜ 

!ǎǎƻŎƛŀǘŜ 9ŘƛǘƻǊ ƻŦ CǊƻƴǘƛŜǊ ƻŦ /ƻƳǇǳǘŜǊ {ŎƛŜƴŎŜΣ ŀƴŘ ǊŜǾƛŜǿŜǊǎ ƻŦ млҌ ƭŜŀŘƛƴƎ ƧƻǳǊƴŀƭǎΦ IŜ ƛǎ ŀ 

ƳŜƳōŜǊ ƻŦ !/aΣ L999Σ !!!L ŀƴŘ ǎŜƴƛƻǊ ƳŜƳōŜǊ ƻŦ //CΦ IŜ ŀƴŘ Ƙƛǎ ǘŜŀƳ ōǳƛƭǘ ŀƴŘ ǇǳōƭƛǎƘŜŘ ǘƘŜ 

ƭŀǊƎŜǎǘ /ƘƛƴŜǎŜ ƪƴƻǿƭŜŘƎŜ ƎǊŀǇƘ /b-5.ǇŜŘƛŀΣ ŀƴŘ ǘƘŜ ƭŀǊƎŜǎǘ /ƘƛƴŜǎŜ ŎƻƴŎŜǇǘ ƎǊŀǇƘ /b-tǊƻōŀǎŜΦ IŜ 

ŀƭǎƻ ōǳƛƭǘ ǘƘŜ ŦƛǊǎǘ ƪƴƻǿƭŜŘƎŜ ǎŜǊǾƛŎŜ ǇƭŀǘŦƻǊƳ ƛƴ /Ƙƛƴŀ όƪǿΦŦǳŘŀƴΦŜŘǳΦŎƴύΣ ǿƘƛŎƘ ǎŜǊǾŜǎ ƛƴŘǳǎǘǊƛŜǎ 

ǿƛǘƘ срлaƛƭƭƛƻƴǎҌ !tL ŎŀƭƭǎΦ  
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²ƻǊƪǎƘƻǇ ƻƴ IȅǇŜǊǎǇŜŎǘǊŀƭ ϧ aŜŘƛŎŀƭ LƳŀƎŜ !ƴŀƭȅǎƛǎ ŀƴŘ 

!ǇǇƭƛŎŀǘƛƻƴǎ 

 

Main Issues: 

Recently hyperspectral and image analysis and applications have become a hot topic in 

high-dimensional signal processing. The aim of this workshop is to bring together the scientists and 

engineers involved in high dimensional data processing, data representation, advanced methodology 

and cut-edging techniques in hyperspectral and medical image analysis and applications. Papers with 

relevant topics are solicited. The main issues are the following areas: 

¶ Structured Sparse, Low Rank and Tensor Representation  

¶ Multimodalities information fusion  

¶ Representation Learning based Image Analysis  

¶ Anomaly detection/Target detection and identification  

¶ Un/Semi-supervised and supervised classification  

¶ Sub-pixel detection in Remote Sensing  

¶ Mixed pixel analysis and Linear spectral unmixing  

¶ Endmember finding and extraction  

¶ High Performance Computing (GPU, Cloud Computing,etc.)  

¶ Medical Image Analysis and Applications 

¶ Applications in Medical Diagnosis, Chemical Detection, Biometric Recognition, etc. 

Organizer: 

Â Prof. Liang Xiao 

School of Computer Science and Engineering 

Nanjing University of Science and Technology, Nanjing China 

Â Prof. Yinglin Wang  

 Shanghai University of Finance and Economics, China 

Â Prof. Zhihui Wei  

School of Computer Science and Engineering 

Nanjing University of Science and Technology, Nanjing China 

Â Prof. Qiang Chen  

School of Computer Science and Engineering 

Nanjing University of Science and Technology, Nanjing China 

Â Associate Prof. Zhichao Lian 

School of Computer Science and Engineering 

Nanjing University of Science and Technology, Nanjing China 
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Remote Sensing and Social Media 

 

Jun Li 

Professor 

Sun Yat-sen University, Guangzhou 

China 

 

Abstract: 

Remote sensing is a powerful technology for Earth observation (EO), and it plays an essential role in 

many applications, including environmental monitoring, precision agriculture, resource managing, 

urban characterization, disaster and emergency response, etc. However, due to limitations in the 

spectral, spatial, and temporal resolution of EO sensors, there are many situations in which remote 

sensing data cannot be fully exploited, particularly in the context of emergency response (i.e., 

applications in which real/near-real-time response is needed). Recently, with the rapid development 

and availability of social media data, new opportunities have become available to complement and 

fill the gaps in remote sensing data for different applications. In this talk, we will provide an overview 

of strategies for the integration of social media and remote sensing data in different applications. 

Several practical case studies and examples are presented in the context of applications focused on 

emergency response, urban mapping, etc. 

 

Biography: Jun Li received the B.S. degree in geographic information systems 

from Hunan Normal University, Changsha, China, in 2004, the M.E. degree in 

remote sensing from Peking University, Beijing, China, in 2007, and the Ph.D. 

degree in electrical engineering from the Instituto de Telecomunicações, 

Instituto Superior Técnico (IST), Universidade Técnica de Lisboa, Lisbon, 

Portugal, in 2011. Currently, she is a Professor with Sun Yat-sen University, 

Guangzhou, China, where she founded her own research group on 

hyperspectral image analysis and calibration in 2013. Since then, she has 

obtained several prestigious funding grants at the national and international 

level. She has published a total of 68 journal citation report (JCR) papers, 48 

conference international conference papers, and 1 book chapter. She has received a significant 

ƴǳƳōŜǊ ƻŦ Ŏƛǘŀǘƛƻƴǎ ǘƻ ƘŜǊ ǇǳōƭƛǎƘŜŘ ǿƻǊƪǎΣ ǿƛǘƘ ǎŜǾŜǊŀƭ ǇŀǇŜǊǎ ŘƛǎǘƛƴƎǳƛǎƘŜŘ ŀǎ άIƛƎƘƭȅ /ƛǘŜŘ tŀǇŜǊǎέ 

ƛƴ ¢ƘƻƳǎƻƴ wŜǳǘŜǊǎΩ ²Ŝō ƻŦ {ŎƛŜƴŎŜ 9ǎǎŜƴǘƛŀƭ {ŎƛŜƴŎŜ LƴŘƛŎŀǘƻǊǎ ό²ƻ{-ESI). She was elevated to IEEE 

Senior Member status in 2016. Her students have also obtained important distinctions and awards at 

international conferences and symposia. Her main research interests comprise remotely sensed 

hyperspectral image analysis, signal processing, supervised/semisupervised learning and active 

learning. Prof. Li is an Associate Editor for the IEEE Journal of Selected Topics in Applied Earth 

Observations and Remote Sensing (since 2014). She has been a Guest Editor for several journals, 

including the Proceedings of the IEEE and the ISPRS Journal of Photogrammetry and Remote Sensing. 

She has also been an active reviewer for several journals, including the IEEE Transactions on 

Geoscience and Remote Sensing, the IEEE Geoscience and Remote Sensing Letters, the IEEE 

IEEE PIC 2017 Workshop Keynote Speech (1) 
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Transactions on Image Processing, Pattern Recognition, Optical Engineering, Journal of Applied 

Remote Sensing,and Inverse Problems and Imaging. She has received several important awards and 

distinctions, including the IEEE Geoscience and Remote Sensing Society (GRSS) Early Career Award in 

2017, due to her outstanding contributions to remotely sensed hyperspectral and synthetic aperture 

radar data processing. She was also distinguished as one of the best self-funded Chinese students 

abroad by the Chinese Scholar Council (in 2010). She was distinguished as a Best Reviewer of the IEEE 

Journal of Selected Topics in Applied Earth Observations and Remote Sensing (in 2013). One of her 

students received the Best Student Paper at the 2016 SPIE Remote Sensing Europe Symposium held 

ƛƴ 9ŘƛƴōǳǊƎƘΣ ¦Y ŦƻǊ ǘƘŜ ŎƻƴǘǊƛōǳǘƛƻƴ ά! bŜǿ ¢ƻƻƭ ŦƻǊ ¦ƴǎǳǇŜǊǾƛǎŜŘ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ {ŀǘŜƭƭƛǘŜ LƳŀƎŜǎ 

!ǾŀƛƭŀōƭŜ ƻƴ ²Ŝō {ŜǊǾŜǊǎΥ DƻƻƎƭŜ aŀǇǎ ŀǎ ŀ /ŀǎŜ {ǘǳŘȅά όƛƴ {ŜǇǘŜƳōŜǊ нлмсύΦ hƴŜ ƻŦ ƘŜǊ ǎǘǳŘŜƴǘǎ 

received the 2nd prize in the Student Paper competition held at the 2017 IEEE International 

Geoscience and Remote Sensing Symposium (IGARSS) held in Fort Worth, Texas for the contribution 

άIȅǇŜǊǎǇŜŎǘǊŀƭ /ƭƻǳŘ {ƘŀŘƻǿ wŜƳƻǾŀƭ .ŀǎŜŘ ƻƴ [ƛƴŜŀǊ ¦ƴƳƛȄƛƴƎά όƛƴ Wǳƭȅ нлмтύΦ 

  



PIC-2017̔ Technique Program Guide 
 

Hyperspectral image for precision agriculture: applications to disease detection and fruit sorting 

 

Wenzhi Liao 

FWO postdoctoral Fellow 

Ghent University, Belgium 

 

Abstract: 

Recent advances in the sensors technology broaden the scope of hyperspectral imaging in many real 

applications. These include precision agriculture and food sorting, where hyperspectral image was 

able to detect plant diseases/fruit bruise several hours before the effects were observed with the 

naked eye. This talk will review these discoveries and the technologies we developed to enable these 

discoveries. 

Specifically, I will introduce hyperspectral image restoration and its impact on content interpretation. 

Despite advances in recent sensor technology, degradation (e.g., noise, blur, etc.) cannot be avoided 

during the hyperspectral images acquisitions, which can affect information retrieval and content 

interpretation. The first part of my talk will present the techniques we developed for hyperspectral 

image restoration, with specific applications to potato field mapping and pear flower bud detection. 

Then, we apply machine learning on time-series hyperspectral images for plant diseases/fruit bruise 

detection. The objectives are to analyze: (1) how faster the hyperspectral imaging can detect the 

plant plant diseases/fruit bruise than normal visible RGB image? (2) The symptoms of plant 

diseases/fruit bruise are very obvious at the later stage, but can be difficult to be detected at the 

beginning stage, can machine learning learns useful information from the later stage to accurate the 

earlier decision making? 

Last but not least, I will also look to the future: the added values and challenges of fusion of 

hyperspectral and other data sources for precision applications. 

 

Biography: Wenzhi Liao is a FWO postdoctoral Fellow at Ghent University, 

Belgium. His current research interests include image processing, remote 

sensing, and pattern recognition. In particular, his interests include 

hyperspectral image restoration, mathematical morphology, and multisensor 

Řŀǘŀ ŦǳǎƛƻƴΦ IŜ ǊŜŎŜƛǾŜŘ ǘǿƛŎŜ ǘƘŜ ά.Ŝǎǘ tŀǇŜǊ /ƘŀƭƭŜƴƎŜέ !ǿŀǊŘǎ ƻƴ ōƻǘƘ 

2013 IEEE GRSS Data Fusion Contest and 2014 IEEE GRSS Data Fusion Contest. 

Dr. Liao is a senior member of the IEEE, serving as an Associate Editor for the 

IET Image Processing. 
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Deep Convolutional Neural Networks for Hyperspectral Image Classification 

 

Wei Li 

Professor, College of Information Science and Technology 

Beijing University of Chemical Technology, 

China 

 

Abstract: 

Hyperspectral imagery consists of hundreds of narrow contiguous wavelength bands carrying a 

wealth of spectral information. Taking advantages of the rich spectral information, classification 

using hyperspectral data has been developed for a variety of applications, such as earth observation 

of remote sensing, medical disease diagnosis, and pest detection of food safety, etc.  

Recently, deep convolutional neural networks (CNN) have drawn increasing attention with its 

advantages of feature extraction. In this talk, shortcomings of employing deep CNN in hyperspectral 

image classification tasks are analyzed, such as limited training data causing insufficiently-learned 

deep architecture; and then, an interesting pixel-pair features (PPF) are presented to overcome this 

problem, which tend to be more discriminative and reliable. Subsequently, a novel two-branch CNN 

model of exploiting useful high-level information from multisource data for earth observation is 

introduced. In this work, a two-tunnel CNN framework is firstly designed to extract spectral-spatial 

features in hyperspectral imagery; furthermore, CNN with cascade block is employed for feature 

extraction from other multiple sensors (e.g., LiDAR). The proposed algorithm has demonstrated 

superior performance compared to existing methods. At the end of this talk, some open issues are 

noticed, which need more research. 

 

Biography: Wei Li is currently a full professor with the College of Information 

Science and Technology at Beijing University of Chemical Technology, Beijing, 

China. His research interests include hyperspectral image processing, feature 

extraction, image classification, anomaly detection, etc. He has published 

more than 100 peer-reviewed articles and conference papers. Dr. Li served 

as section chairs for the International Geoscience and Remote Sensing 

Symposium (IGARSS) 2016, the International Conference on Intelligent Earth 

Observing and Applications (IEOA) 2015, and the International Workshop on 

Hyperspectral Image and Signal Processing: Evolution in Remote Sensing 

(Whispers) 2015. He served as program committee for the 8th IAPR 

Workshop on Pattern Recognition in Remote Sensing 2014. Dr. Li is a guest editor for the special 

issues of Remote Sensing, Journal of Real Time Image Processing, and IEEE Journal of Selected Topics 

in Applied Earth Observations and Remote Sensing (JSTARS). Dr. Li received the 2015 Best Reviewer 

from IEEE Geoscience and Remote Sensing Society (GRSS) for his service for IEEE JSTARS.  
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Hyperspectral Imagery Restoration: Low Rank Perspective 

 

Yongqiang Zhao 

Professor, School of Automation 

Northwestern Polytechnical University, Xian 

China 

 

Abstract:  

Hyperspectral imaging (HSI) is an emerging sensing technology that integrates conventional imaging 

and spectroscopy to attain both spatial and spectral information from observed scene. Due to the 

instrument limitation and imperfect imaging optics, it is difficult for HSI sensors to acquire 

high-quality (high signal-to-noise ratio, high spatial resolution, no blur and no stripe) data. 

Low-quality will greatly degrade the detection and recognition performance required in the civil and 

military fields. At the same time, improving hyperspectral imagery quality by modifying the imaging 

optics or sensor array is not an easy option. Therefore, hyperspectral imagery restoration (HSIR) has 

become an important topic to acquire the high quality data by post processing as a better alternative. 

HSIR is a typical ill-posed inverse problem. Due to the large space of hyperspectral imagery contents, 

prior information on hyperspectral imagery structures is crucial to regularize the solution space and 

produce a good estimation of the latent image. Hyperspectral data cube is highly correlate image set, 

it has an intrinsic low-rank structure. In this representation, we will introduce how to utilize the 

low-rank regularization for restore high quality hyperspectral image and what we have done in this 

filed. To evaluate the quality of reconstructed hyperspectral imagery, we analyze the statistics in 

both spatial and spectral domains of HSI, and then give a no-reference hyperspectral image quality 

assessment method. 

 

Biography: Yongqiang Zhao is currently a Professor in School of Automation, 

Northwestern Polytechnical University with research interests in polarization 

imaging analysis, hyperspectral image processing, deep learning, image 

fusion. He received the B.S. degree in automation and the M.S. and Ph.D. 

degrees in control theory and control engineering from the Northwestern 

tƻƭȅǘŜŎƘƴƛŎŀƭ ¦ƴƛǾŜǊǎƛǘȅΣ ·ƛΩŀƴΣ /ƘƛƴŀΣ ƛƴ мффуΣ нллмΣ ŀƴŘ нллпΣ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

From 2007 to 2009, he worked as a Postdoctoral Researcher at McMaster 

University, Hamilton, ON, Canada and Temple University, Philadelphia, PA, 

respectively. He is the Guest Editor of Remote Sensing and Journal of 

Sensors. 
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Density Clustering and Superpixel Guided Approaches for Hyperspectral Image Processing 

 

Sen Jia 

Professor 

College of Computer Science and Software Engineering, Shenzhen University 

China 

 

Abstract:  

In this talk, I will present the recent work of our group on hyperspectral image processing. Firstly, an 

enhanced Density peak-based clustering method is introduced for hyperspectral band selection, 

which has several advantages, such as high efficiency, good representative property of the chosen 

bands, etc. Meanwhile, an effective strategy is developed to automatically determine the 

appropriate number of bands to be selected. Secondly, two superpixel guided techniques are 

provided for hyperspectral image classification. On one hand, the superpixel map is used to simplify 

the dimensionality reduction process; on the other hand, a region merging process is applied to 

make the superpixels obtained more homogeneous and agree with the spatial structure of materials 

more precisely, and the estimation of the number of extracted superpixel is unnecessary. Finally, 

future work about the two topics is discussed. 

 

Biography: Sen Jia received his B.E. and Ph.D degrees from College of 

Computer Science, Zhejiang University in 2002 and 2007, respectively. He is 

currently a Professor with the College of Computer Science and Software 

Engineering, Shenzhen University, China. His research interests include 

hyperspectral image classification, machine learning and pattern recognition. 

He is a senior member of the IEEE, and received the IEEE JSTARS 2014 Best 

Reviewer Award. He has been supported by several talent programs, such as 

Guangdong Special Support Program of Top-notch Young Professionals 

(2016), Guangdong Foundation of Outstanding Young Teachers in Higher 

Education Institutions (2014), etc. 
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Neuroimaging Studies of Chinese Children with Autism 

 

Xiaoyan Ke 

Director of Nanjing Child Mental Health Research Center, Nanjing Brain Hospital 

Professor, Nanjing Medical University 

China 

 

Abstract: 

In China, Dr. Guotai Tao was the first clinician who reported the first case of autism in 1982. To 

explore the neurobiological basis of ASD, more than 200 studies over the past 20 years have 

proposed neuroanatomical changes using MRI technology. We summarized findings from studies 

based on voxel-based morphometry, surface-based morphometry, and tensor-based morphometry, 

and diffusion-tensor imaging. Besides these clinical services, several MRI research works have been 

carried out in recent years in our team. The purposes of these studies tried to answer the following 

ǉǳŜǎǘƛƻƴǎΥ мύ ²Ƙŀǘ ƪƛƴŘ ƻŦ ōǊŀƛƴ ǎǘǊǳŎǘǳǊŀƭ ŎƘŀƴƎŜǎ ƛƴ ŎƘƛƭŘǊŜƴ ǿƛǘƘ !{5 ƛƴ ŘƛŦŦŜǊŜƴǘ ŀƎŜǎΚ нύ ²ƘŀǘΩǎ 

relationship between specific regions of brain and ASD symptoms? 3) Whether the brain structural 

abnormity is benefit to the diagnosis of ASD? 

 

Biography: Dr. Ke is director of Nanjing Child Mental Health Research Center, 

a research professor at Nanjing Medical University. She is interest in looking 

for biomarkers of MRI brain imaging in autism spectrum disorders. Her 

research focuses on the study of the predictive index and its curative effect 

using the brain imaging of multivariate magnetic resonance in children with 

autism spectrum disorders and the establishment of early diagnosis and 

prediction model for children with autism spectrum disorder. She is a Key 

talent of Medicine in Jiangsu Province (2016), a Second level of cultivating 

talents of 333 program in Jiangsu Province (2016), outstanding contribution 

and middle-aged and young experts in Jiangsu Province (2016). 
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Machine Learning in Functional Brain Imaging Analysis 

 

Xi Jiang 

Associate Professor 

University of Electronic Science & Technology of China (UESTC) 

China 

 

Abstract: 

Machine learning such as dictionary learning and deep learning has received increasing interest in 

functional brain imaging analysis. In this talk, I will discuss our recent studies using dictionary learning 

and deep learning for two applications of functional brain imaging analysis. Specifically, 1) we 

perform a series of experiments to explore the functional difference between gyri and sulci. Cortical 

folding, which is composed of convex gyri and concave sulci, is one of the most prominent features of 

human brain. The studies of functional difference between gyri and sulci will help the understanding 

of brain function mechanism. 2) We design a computational framework to identify connectome-scale 

group-wise consistent resting-state brain networks, and further apply those networks as potential 

biomarkers to differentiate autism spectrum disorder patients from normal controls. 

 

Biography: Dr. Xi Jiang is currently an associate professor of University of 

Electronic Science & Technology of China (UESTC). He is also affiliated with 

Key Laboratory for NeuroInformation of Ministry of Education in UESTC. He 

received his B.S. degree in Northwestern Polytechnical University in 2009, 

and Ph.D. degree in University of Georgia, US in 2016. He worked as a 

research assistant and postdoctoral associate from 2010 to 2016 in 

Department of Computer Science, University of Georgia, US. His research 

interests include brain MRI image processing and analysis via machine 

learning and computational modeling, and its applications in cognitive 

neuroscience and clinical studies. He has been serving as reviewer for more 

than 20 journals and conference proceedings such as NeuroImage, MICCAI, etc. He has published 

more than 90 journal papers and conference proceedings. He is the recipient of Chinese Government 

Award for Outstanding Students Abroad in 2016, Outstanding Graduate Student Award in University 

of Georgia, Computer Science Department in 2016, best paper candidate of IEEE International 

Symposium on Biomedical Imaging in 2014, Trainee Abstract Travel Award of Organization for 

Human Brain Mapping (OHBM) Annual Meeting in 2013, and Outstanding Graduate Award of Shaanxi 

Province, P.R. China in 2009. 
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Cumulative dose of radiation therapy of hepatocellular carcinoma patients and its deterministic 

relation to radiation-induced liver disease  

 

Dengwang Li 

Vice Dean of School of Physics and Electronics 

Professor, Shandong Normal University 

China 

 

Abstract:  

To investigate the relationship between dose and radiation-induced liver disease (RILD) in patients 

with hepatocellular carcinoma (HCC) receiving 3-dimensional conformal radiotherapy (3DCRT). 

Deformable registration of planning CT (pCT) and CBCT was performed to acquire modified CBCT 

(mCBCT), and the structural contours were propagated by the deformable registration. The same 

plan was applied to mCBCT to perform dose calculation. The daily doses were summed together with 

the help of deformable registration to obtain the adjusted cumulative dose. The result found that 

RILD patients received liver dose higher than hepatic radiation tolerance, and determination of a 

reconstructed cumulative dose using the mCBCT scans are more accurate in predicting RILD and has 

the potential to reduce the risk of RILD. 

 

Biography: Dr. Dengwang Li was born in Shanxi Province, China. He received 

his B.S. degree from Shandong University, in China. He earned his Ph.D. 

degree also from Shandong University, and won a joint Ph.D. program with 

the University of Sydney. After that, he worked in Stanford University as 

Postdoctoral Research Associate for 3 years. He holds the position of full 

professor in the school of physics and electronics at Shandong Normal 

University since 2016. His research focused on signal processing and 

biomedical engineering. Now, he is the Vice Dean of School of Physics and 

Electronics, Vice Dean of Institute of Biomedical Sciences, and Vice Director 

of Shandong Province Key Laboratory of Medical Physics and Image 

Processing Technology. 
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Application of Digital Medicine in Oncology 

 

Yi Wu 

Associate Professor 

Third Military Medical University 

China 

 

Abstract: 

Cancer is a very horrible disease to human being and is a killer only second to cardiovascular diseases. 

From WHO report, only 55% cancer can cure. Accuracy of cure need improve and the complication 

need cut down. Digital Medicine is a new subject combining modern informatics technique and 

medicine and it includes digital anatomy, medical image analysis , surgical navigation, surgery 

simulation and radiotherapy simulation. We present our work about our digital medicine study in 

cancer diagnosis and treatment including digital radiotherapy, digital imaging diagnosis, digital 

surgical navigation and 3D printing help diagnosis and tumor dissection, which help to improve 

cancer's diagnostic rate, and treatment precision. 

 

Biography: Dr. Yi Wu is an associate professor of Institute of Digital Medicine, 

Third Military Medical University, and visiting scholar of University of 

Amsterdam in the Netherlands. He is also the deputy director of the youth 

committee, digital medical branch of Chinese medical association, and 

Committee member of Branch of Human Anatomy and Digital Anatomy of 

the Chinese Association of Anatomy, Committee of Digital Medical Society in 

Chongqing, Committee Anatomy Society in Chongqing, Committee of 

International Digital Medical Society and Secretary General of Anatomical 

Society of Military Medical Association. His main research fields include 

Chinese Visible Human, Digital Anatomy and Digital Medicine. As the first 

author, he has published more than 10 journal articles in recent years, accumulative total 15 SCI 

articles. He is currently in charge of 5 projects including National Key Research and Developmental 

Project, National Natural and Science Foundation of China, Military Medical Foundation, Chongqing 

High-educational Reform Project. 
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Functional connectivity analysis in spinal cord injured Rhesus monkeys 

 

Jia-Sheng Rao 

Assistant Professor 

Beihang University 

China 

 

Abstract: 

Spinal cord injury (SCI) disrupts the ascending and descending nerve fibers, which always lead to 

sensorimotor dysfunction. In SCI animal studies, it is difficult to assess the function of residual 

sensory pathways in vivo. Somatosensory evoked potential (SEP) is a useful technique, but in some 

cases, such as hemi-transected SCI, current stimulation always bring confusions due to the complex 

cross fibers. To evaluate the alteration of brain resting-state functional connectivity (FC) induced by 

SCI, five adult female Rhesus monkeys (weight: 5±1kg; year: 4-6) were used for this study. The 

experimental procedures had been approved by the Biomedical Ethics Committee of the Beihang 

University. Under an operation microscope, a hemi-section with excision 1cm tissue was performed 

ŀǘ ƳƻƴƪŜȅǎΩ ǊƛƎƘǘ ǎƛŘŜ ƻŦ ǘƘƻǊŀŎƛŎ ǎǇƛƴŀƭ ŎƻǊŘ ό¢т-9 level). Resting-state functional magnetic 

resonance imaging (fMRI) examination was performed on anesthetized animals in the healthy stage 

and 1, 2, 3, 6, and 12 months post-operation by using a 3T MR scanner (Siemens). The data were 

processed using SPM8 and DPARSFA. Each volume was spatial normalization to INIA19 Primate Brain 

Atlas. 16 ROIs in the sensorimotor cortex and default mode network (DMN) were defined based on 

the INIA19 Atlas. The average time series of all voxels in each ROI were extracted and were 

ŎŀƭŎǳƭŀǘŜŘ ōȅ ǳǎƛƴƎ tŜŀǊǎƻƴΩǎ ŎƻǊǊŜƭŀǘƛƻƴ ŀƴŀƭȅǎƛǎ ǘƻ ŦƻǊƳ ǘƘŜ C/ ƳŀǇǎΦ CƛǎƘŜǊΩǎ Ǌ ǘƻ Ȋ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴ 

was used to improve the data normality. A paired t-test was used to detect the significant difference 

between healthy and each time-point post-SCI (p < 0.05 with Bonferroni multiple correction). This 

study demonstrated partial SCI induces long-term FC regulation in the sensorimotor cortex and DMN 

of non-human primate brain. These findings may give a potential insight into the research on 

spontaneous recovery and reorganization of brain functions after SCI. 

 

Biography: Dr. Jia-Sheng Rao received the Ph.D. degree in Biomedical 

Engineering from Beihang University in 2016. He is currently an Assistant 

Professor of Biomedical Engineering with the Department of Biomedical 

Engineering and the Beijing Key Laboratory for Biomaterials and Neural 

Regeneration, Beihang University. His current research interests include 

neuroimaging by magnetic resonance imaging, assessment of central nerve 

system injury, medical imaging processes and analyses, and rehabilitation 

engineering. He is the key member of the Nation Science and Technology 

Program, International Cooperation in Science and Technology Projects, 

National Natural Science Foundations. He has published 14 papers and 8 

ǿŜǊŜ ƛƴŘŜȄŜŘ ōȅ L{LΩǎ {/LΣ ǿƛǘƘ с ǇŀǇŜǊǎ ƛƴ ǘƘŜ W/w Ǌŀƴƪ ƻŦ vм ŀƴŘ vнΦ Iƛǎ Ƙ-index is 4 according to 

the Web of Science with 38 citations received. 
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Hotel & Main Conference Venue 
Hotel - 1: 
NanjingQinglv Hotel: QinHuaiQu,  HouBiaoYing  Road 101 

̂ ֤ ̆Ҭ 28 ῤ̆ 101̆ ̃ 

 

 

Hotel - 2: 

JinjiangZhixing Hotel:QinHuaiQu, HouBiaoYing  Road 88-1 

̂ ӊ ̆ 88-1 ̃ 
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Registration:   

1. Location: NanjingQinglv  Hotel: QinHuaiQu,  Houbiaoying  Road 101 

( ֤ ̆Ҭ 28 ῤ̆ 101̆ ) 

Time̔ Dec.15   8:00-22:00 

2. Location: 1st Floor, Report Room, New Library, NJUST 

( ֤ ӥ ѿ ) 

  Time̔ Dec.16-Dec.17   8:30-18:00 

 

New Library, NJUST 

 

The Map of New Library, NJUST  
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Important Information 

From The Registration Hotel to the Main Conference Venue 

ń On foot: 2.2 km, about 20 minutes 

     

 

 

̴ 
ń ᴪ Ύ ҹ15 8:00-22:00̆ ̕16 -17 ᴪ ᴪ ֤

ӥ ѿ  

ń ᴪ  YOCSEF- Nanjing AC ̆ ֲ ᴪ ≢Ғ ȁ

ἝҒ ᴪᾧ ( ȁ ) 

ń ῒז ᴪ ȁᴪ ᴪ Break coffee, ᴪ Banquet̆ Ύץattendee ᴍ

ᴪ Ύ̆ᴪ Ύ ҹ 1000 RMB,ᶫᴪ Ύ . 

ń 12 16 Banquet ӯ̆ 300RMB/ֲ.̂ ֤ ̃ 
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Banquet 

Õ Time:         Dec 16, 18:30-21:00 

Õ Location:      Zilu Hotel 

                 ̂ ֤ ̃ 

Õ How to Reach the Dinner Place̔ 
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