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GREETINGS FROM CONFERENCE CHAIRS  

 

General Chairs 
Roy E. Welsch, Kazuya Takeda, Lionel C. Kimerling, Shuguang Zhang and Xiong 

Zhang  

 
   

 

 
      

 

 

 

Welcome to the 6th International Conference on Universal Village, UV2022. 

The Universal Village (UV) represents our vision for a future society that 

delivers sustainable happiness to its residents. To build this UV, we adopt a top-

down, or in other words, a system-oriented approach as opposed to a bottom-up 

or element-oriented approach.  

 

Throughout this development process, overarching objectives such as the 

sustainable happiness of residents inform and define more specific objectives. 

These include environment protection, energy management, communication, 

healthcare, transportation, and other related systems. Feedback mechanisms 

from bottom to top also play a critical role in this integrative and collaborative 

process.  

 

I sincerely hope this conference stimulates various kinds of collaborations. 

Thank you for joining us at this conference! 
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International Chairs  
Yajun Fang, Xiaoman Duan and Yasha Yi 
 

 

      
   

On behalf of the Universal Village International Conference Committee, we 

warmly welcome you to the 6th Universal Village International Conference. 

We are gathering from around the world with a singular purpose: to make this 

world a better place, a Universal Village that we can all call home. We are 

here to confront environmental problems threatening our quality of life; to 

share our advanced research findings and experiences working within the 

framework of the Universal Village; to discuss challenges encountered in our 

research endeavors, collectively find potential solutions, and pose new 

questions. Lastly, we are here to strategize on creating milestones for the 

Universal Village through innovation, technology, and the boundless human 

capacity for learning and discovery. 

 

We are profoundly grateful for your significant contributions to UV2022. 

Without you, UV2022 would not be happening today. It is your efforts that 

will ensure the success of UV2022 and give our "Universal Village" a brighter 

future. Please accept our deepest appreciation from the UV International 

Committee. 
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Conference Chairs 
Lin Zhang, Juejun Hu and Canan Dagdeviren   

          

  

As Conference Chairs, we welcome you to UV2022, the 6th International 

Conference on Universal Village. Universal Village (UV) represents our 

desired future society, designed to provide its residents with sustainable 

happiness. In order to develop UV, we take a top-down, or, in other words, 

a system-oriented approach, rather than a bottom-up or element-oriented 

approach. During the development process, higher-level objectives such as 

the sustainable happiness of residents inform lower-level objectives, which 

include environment protection, energy management, communication, 

healthcare, transportation, and other related systems. Feedback from the 

bottom to the top is crucial in this process of integration and collaboration. 

We hope that this conference will stimulate various forms of collaboration. 

As we conclude our greeting, we would like to extend a hearty 

"Congratulations!" to everyone who contributed to the initiation of this 

conference. Please enjoy the conference. Thank you very much! 
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Local Chairs 
Lin Zhang, Wei Wang and Longfei Zhou      

 

 

      

       

 

 

It is our greatest pleasure to welcome you to the 6th International Conference 

on Universal Village (UV2022). As your local conference chairs, we're here 

to provide support! A wealth of information from multidisciplinary fields will 

be presented during this four-day conference, encouraging collaboration 

among researchers from diverse backgrounds beyond the traditional 

boundaries of their individual research fields. We hope that by the end of this 

conference, you will have found systematic, coordinated, and long-term 

solutions for the future of humanity and nature. As the theme for UV2022, we 

aspire to broaden our horizons: exploring UV for regions at different 

developmental stages, and for people of different ages and diverse 

technological and cultural backgrounds. Lastly, we want to extend our sincere 

gratitude to those who have made UV2022 a success by devoting their time 

and energy. Thank you very much for attending UV2022. 
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Program Chairs 
Shengsheng Cao, Hao Sheng, Wenya Du, Lijuan Su and Hirofumi Aoki  

   

 

 
  

 

 

 

 

 

 

 

   

  

 

 

It is with great pleasure and honor that we welcome you to the 6th Universal 

Village Conference, UV2022! On behalf of the program committee, we 

would like to extend our heartfelt appreciation to all the participants. Thanks 

to the diligent efforts of the organizing committee, we proudly present a 

series of attractive events and technical sessions as part of UV2022. We hope 

all participants will enjoy the technical presentations and engage actively in 

discussions throughout the conference. Once again, thank you for your 

significant support and active participation in UV2022. 
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 6th International Conference Universal Village 2022 (IEEE UV2022) 

17 

 

GENERAL INFORMATION  

Following great success in China (Beijing, UV2013), the United States 

(Boston, UV2014), Japan (Nagoya, UV2016), and three additional times in 

the United States (Boston, UV2018 and UV2020), the 6th International 

Conference on Universal Village (UV2022) will once again be held in Boston, 

United States. UV2022 aims to broadly illustrate a desired future society that 

seeks harmony between humans and nature through the thoughtful application 

of advanced technologies. The concept represents an evolved and advanced 

form of Smart Cities, signifying our commitment to follow universal laws in 

order to protect the environment and ecosystems, while innovating new 

lifestyles to sustain happiness for humanity's future. 

 

UV2022 will persistently appeal for collective efforts across multi-

disciplinary fields. The goal is to develop a platform where researchers of 

diverse backgrounds can collaborate beyond traditional field boundaries and 

discover a systematic, coordinated, long-term solution for the future of 

humankind and Mother Nature. 

 

The subjects for UV2022 include, but are not limited to, the following topics: 

 

Å Systematic methodologies to advance UV technologies and to develop 

UV systems, including, intelligent transportation, intelligent 

environment & communities, intelligent healthcare, intelligent food 

systems, etc. 

Å New life styles enabled by IT / New energy sources / New materials / 

Effective microorganism technology and environmental protection. 

Å Suitable paths of design, development, implementation, engineering 

and integration appropriate for different regions. 

Å Ways to benefit governments, companies, universities as well as 

societies on specific UV topics as well as practical UV solutions. 

Å The theme for UV2022 is ñPost-Pandemic Reflection on Health, 

Harmony, and Sustainability". 

 

 



 6th International Conference Universal Village 2022 (IEEE UV2022) 

18 

 

Due to safety concerns arising from the COVID-19 pandemic, the 6th 

International Conference on Universal Village (IEEE UV2022) will be held 

as an online conference via Microsoft Teams from October 22nd to 25th, 2022. 

 

UV2022 Website 
https://universalvillage.org/ 

 

Contact Information  

Please contact us at this email address whenever you have any questions: 

uv.conf.committee@universal-village.org 
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PROGRAM AT A GLANCE  
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[DSC] Data Science Competition 
[Introduction]  The 1st International ñVision Meets Algaeò Challenge (VisAlgae) is a part 

of IEEE 6th Village International Conference on Universal Village. It is held to encourage 

participants to pay attention to marine environment and use computer vision methods to 

better monitor marine biology. The task is to develop an object detection algorithm to 

detect 8 classes of microalgaes (Bacillariophyta, Chlorella pyrenoidosa, Platymonas, 

Dunaliella salina, Chrysophyta, Normal Symbiodiniacea, Translating Symbiodiniacea, and 

Bleaching Symbiodiniacea) in obtained microscopy images. 

 

 

[PC] Pitch Competition  
[Aims]  UV Student Forum encourages students to share their entrepreneurial ideas and to 

transform their ideas and research results into meaningful products that can make the world 

better. 

[Contents] Talent selection, research guidance, and innovation incubation. 

[Topics] 

ǅ Coordinated UV Solutions for Epidemic Prevention and Control 

ǅ Coordinated UV Solutions for Trash and Scrap Collection, Processing, Reuse, and 

Recycling 

ǅ Integrated, systematic, UV-oriented solutions for harmony, resilience, inclusion and 

sustainability 

ǅ UV Subsystems 

ǅ UV Impacting Factors 

 

 

Oct. 23rd: [K12C] K -12 Challenge 
[Aims] Inclusive, education-oriented special session 

[Contents] All K -12 students who care about harmony between humans and nature are 

welcome to participate in this challenge. 

[Events] 

ǅOnline Game 

ǅResearch Presentation 

ǅInnovation Competition 

ǅTalent Shows 

ǅCurrent News Table Talk 

ǅSpotlight talks 

 

 

Oct. 22nd-25th: [SF] UV Student Forum 
[Aims] Increase awareness among the young generation about the challenges and 

dilemmas humans are facing, cultivate young peopleôs creativity and leadership, encourage 

studentsô entrepreneurial enthusiasm, and contribute to building a better world.  

[Contents] Students will exchange their research experience and visions with peers, host 

round-table discussion, propose future plans for UV student clubs and participate in 

interactive activities. 
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[Events] 

Theme 1: Science & Technology 

 ǅ UV Introduction 

ǅ UV workshop 

 ǅ Data Science competition 

 ǅ UV Mathematical modeling competition 

ǅ UV Research Project Report 

 ǅ Round-table meeting 

 ǅ In-depth Panel Discussion 

Theme 2: Art, Humanity & Design 

 ǅ City Evaluation 

 ǅ UV Philosophy & Stories Sharing 

 ǅ Talk Show 

 ǅ Art & Technology Exhibition 

 ǅ Talent Shows and Online Games 

Theme 3: Management & Entrepreneurship 

 ǅ UV Pitch Competition 

 ǅ UV Club and Roadmap 

 

 

Oct. 24th: Plenary Session 
[Aims] UV encourages interdisciplinary cooperation for a coordinated and systematic 

solution to future human-nature harmony 

[Contents] Researchers across multi-disciplinary fields will share their novel ideas 

pursuing intelligent technologies for harmony, resilience, inclusiveness, and sustainability. 

[Events] 

ǅ Opening Ceremony  

ǅ Keynote Speech 

 

 

Oct. 22nd-25th:  Technical Program 
[Theme] Integrated, Systematic, UV-Oriented Solutions for Harmony, Resilience, 

Inclusiveness, and Sustainability 
[Sessions] Research Reports 

ǅ Session TS1-A Vision for Universal Village and UV Indices 

ǅ Session TS1-B Development Status of Universal Village 

ǅ Session TS1-C Evaluation of Smart City-Related Methods, Technologies, and Systems 

ǅ Session TS2-A Systematic and Integrated Frameworks for UV Subsystems and 

Contributing Factors 

ǅ Session TS2-B Intelligent Modeling, Simulation, and System Analysis 

ǅ Session TS3-A Intelligent Transportation, Urban Planning, and Smart City 

Infrastructure 

ǅ Session TS3-B Intelligent Vehicles, Mobility Support for Vulnerable Groups 

ǅ Session TS3-C Crowd Management, Smart Response Systems for City Emergencies 

ǅ Session TS3-D: Information Flow, Communication, Networks, and Security 

ǅ Session TS4-A: Renewable Energy and Smart Energy Management 
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ǅ Session TS4-B: Smart Materials and Devices 

ǅ Session TS5-A: Smart Manufacturing 

ǅ Session TS5-B: Smart Agriculture 

ǅ Session TS6-A: Smart Ecological and Environmental Systems 

ǅ Session TS6-B: Mobility Enabled Material Cycles, the Circular Economy, Trash and 

Scrap Collection, Processing, Reuse, and Recycling 

ǅ Session TS7-A: Smart Homes and Community, Virtual Living 

ǅ Session TS7-B: Mobility, Connectivity, and Innovative Lifestyles 

ǅ Session TS8-A: Ultrasound Technologies for Biomedical Application 

ǅ Session TS8-B: Smart Medicine and Smart Healthcare 

ǅ Session TS8-C: Public Health, Epidemic Prevention and Control 

ǅ Session TS9-A: Urbanization and Smart Communities 

ǅ Session TS9-B: Smart Government and Social Services 

ǅ Session TS9-C: Integrated Solutions for Smart Humanity 

ǅ Session TS9-D: Smart Design and Design Ethics 

ǅ Session TS10-A: Responsible and Ethical Data Management and Processing 

ǅ Session TS10-B: Learning Algorithm Development, Analysis and Interpretability 

ǅ Session TS11-A&PE: Education Systems in the Universal Village City of the Future 

ǅ Session TS11-B: UV Data Science Competition: Algorithm Report Session 

ǅ Session TS11-C: Advance in Distributed Energy System: Design, Simulation and 

Operation 

ǅ Session CF: Digital City Forum 

ǅ Session AF: UV Art Forum 

ǅ Session PE1: UV Poster 

ǅ Session PE2: UV Exhibition: Art & Technologies that present the UV concept 

ǅ Session WS-UV: UV Workshop 

ǅ Session RMD: UV Roadmap Discussion 

ǅ Session PD: UV Panel Discussion 

ǅ Session RTB: UV Round Table Discussion 
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PLENARY SESSION 
Meeting Room (Microsoft Teams): [Main] IEEEUV2022->[20221024]Plenary 

Opening Remarks  
Time: 8:00am-8:10am, October 24th, U.S. Eastern Daylight Time 

 Host by Lin Zhang (BUAA) & Xiaoman Duan (UVS) 
 

¶ Welcome by Conference Chair  

Lin Zhang (BUAA) 

¶ Opening Speech  

Kazuya Takeda (Nagoya University) 

Yajun Fang & Xiaoman Duan (UVS) 

Lin Zhang (MIT), Longfei Zhou (Duke University) 

 

Keynote Speeches 
Agenda 
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Morning Plenery-1: 
Host by Lin Zhang (BUAA) & Longfei Zhou (Duke U.) 

Kazuya Takeda 

 

Professor and Vice President, Nagoya University, Japan 

Title : AI technology for mitigating the risk of AI  

Time: 8:10am-8:50am, October 24th, U.S. Eastern Daylight Time 

 

Abstract: As Autonomous Driving (AD) becomes a societal reality, technical, legal, and 

ethical systems that can mitigate damage caused by the inevitable errors of humans or 

autonomous systems become crucial. However, due to their highly complex and sometimes 

'black-box' nature, how an AI for AD interprets the current traffic context can be difficult 

to articulate. This is particularly true for perception; illustrating the attention heatmap is 

often used to share the AI's 'understanding' of the situation with humans. However, 

detecting risk is impossible with visual cues alone. The AD system must fully comprehend 

the situation to effectively avoid risk. 

 

As the first step, we built a signal transcription system which converts the multi-modal 

sensor signal sequences used by AD ï consisting of a frontal camera, kinematic sensor and 

the vehicle control channel ï into the natural language sentences. The generated sentences 

represent how the AD understands the current traffic context and human beings can share 

its understanding. We are currently trying to apply this to AD risk management in the 

insurance business, for the digital aid of the human risk analysts. In this talk, I will 

introduce details of this project and future research goals that include describing a set of 

standard traffic scenarios which spans 99% of urban traffic.   
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Gang Luo 

 
Associate Professor, Harvard Medical School, USA 

Title: Usage of visual aids by visually impaired people during global COVID-19 

Lockdowns  

Time: 8:50am-9:30am, October 24th, U.S. Eastern Daylight Time 

 

Abstract:  Millions of individuals with visual impairments use vision assistance apps to 

help with their daily activities. We conducted a comprehensive big data analytics study to 

investigate how the usage of visual aids may have changed during the COVID-19 

lockdowns. The findings can help us understand their visual needs both at home and outside.  

 

We retrospectively reviewed the use of a free vision assistance app by 38,000 monthly 

active users worldwide from the year 2018 to 2022. It was discovered that app usage, when 

adjusted for seasonal changes, was 8.6% lower during weekends than during weekdays.  

 

During the global COVID-19 lockdowns in April 2022, the app usage experienced an 11% 

decline. This suggests that activities at home were different and less visually demanding.  

 

We monitored users' travel distances in 2021 and found their mobility to be similar to the 

commute distance of people with normal vision. The findings suggest that these users 

primarily use the visual aid at home, and approximately one-tenth of visual aid use cases 

occur outside the home.    
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Clinton Andrews 

 
Professor, Center Director, and Associate dean, E.J. Bloustein School of Planning and 

Public Policy, Rutgers University 

Title: Urban Robotics 

Time: 9:30am-10:10pm, October 24th, U.S. Eastern Daylight Time 

 

Abstract: According to one definition, ña robot is an autonomous machine capable of 

sensing its environment, carrying out computations to make decisions, and performing 

actions in the real world.ò Such a definition would include many urban systems that are 

not normally associated with robotics, such as lighting and thermal comfort systems in 

smart buildings and sensor-driven traffic signals on roads. The lines are blurring between 

autonomous machines and the increasingly intelligent environments in which they are 

embedded. Automotive engineers have developed standard definitions for levels of 

automation in autonomous vehicles from ñfull human controlò to ñfully autonomous 

control;ò but the third locus of controlðthe intelligent environmentðis less frequently 

considered to be part of the story. Practical engineering concerns regarding which 

computing to do at the edge (in the robot) or centrally (in the environment) place very real 

constraints on the feasible degree of autonomy for a given robotic functionality. Ethical 

concerns regarding the preservation of human autonomy in smart environments that also 

host robots make this an important topic for humanityôs urban future. How does the 

responsibility of the designer change when the human is inside the robot (as in a building 

or vehicle) compared to when the human is located outside and perhaps adjacent to it? 

What urban governance structures are needed to preserve human dignity and an ability to 
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make choices in a city with ubiquitous automation? Who is responsible when intelligent 

urban systems fail or get hacked? Which aspects of ubiquitous urban intelligence should 

be regarded as infrastructural versus open to marketplace competition or factional conflict? 

This presentation unpacks the contradictions in urban robotics, suggestsðfollowing 

Asimovôs ñlawsò and the Hippocratic Oathðhow to avoid doing harm to humans, and 

encourages critical discussion about which version of the intelligent urban future we are 

building.  
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Dominic Mentor 

 

Professor, Columbia University, New York, USA 

Title:  Iôm-Learning everyday: M-Class Planet Battle of the Apps  

Time: 10:10am-10:50am, October 24th, U.S. Eastern Daylight Time 

 

Abstract:  While teaching English and incorporating computer-assisted hypermedia 

methods for language learning, I observed mobile devices becoming more prevalent. 

Despite initial resistance to leveraging these devices for learning, a Fulbright opportunity 

allowed me to pioneer mobile learning (mLearning) at Columbia University. Since then, I 

have successfully integrated mLearning in a US-based national training nonprofit, startups, 

and corporations. Initially, mLearning was met with skepticism, but it has since been 

adopted with award-winning results. 

 

Owing to the ubiquity of mobile devices, many individuals consider themselves user 

experts. However, for a successful mLearning initiative, the practical application of 

learning theories provides a solid foundation to support goals and objectives. The 

appropriate use of relevant theories can also cater to our multiscreen lifestyles. Additionally, 

these theories can support various educational contexts, encourage essential collaboration, 

and bring content to life in a dynamic way for impactful learning. To begin with, 

mLearning should be incorporated into every higher education institution worldwide. 

Further expansion also needs to occur in other sectors where mLearning can benefit society. 
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Corporations, libraries, the medical field, and all other aspects of our lives impacted 

positively and negatively by mobile devices require mLearning as a discipline. 

 

During the pandemic, we saw an increase in eLearning and mLearning, yet few programs 

are leveraging mLearning. mLearning courses teach pedagogical and andragogical 

considerations that should inform mLearning initiatives. Feedback from both pre-graduate 

and post-graduate courses reveals that even though mobile devices are ubiquitous, self-

rated prior knowledge about mLearning theories is low and grows with experience and 

practice. Many people unfamiliar with mLearning still have reservations and questions. 

How can mLearning enhance and strengthen educational and/or training engagement for 

better results? How should mLearning be integrated into formal and informal learning 

environments? This presentation will address these questions with examples. 
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Julian Togelius 

 
Associate Professor, the Department of Computer Science and Engineering, New York 

University, USA 

Title:  What can we learn about AI and intelligence from games?  

Time: 10:50am-11:30am, October 24th, U.S. Eastern Daylight Time 

 

Abstract: Games have been crucial for the development of artificial intelligence, and key 

techniques have been invented specifically in the context of game playing. Gradually, the 

AI community has moved on from the classic board games that used to define the research 

frontier. While Chess and Go have been extremely useful for developing tree search and 

reinforcement learning methods, games such as StarCraft, Minecraft, and Dota 2 are 

increasingly being used as environments in which to develop new algorithms. In this talk, 

I want to take a step back and ask what we can learn from these developments. Artificial 

intelligence is not only a set of algorithms that can solve hard problems; it is also, and 

perhaps primarily, a long quest to better understand the ill-defined set of human capabilities 

we call intelligence. What have we learned about intelligence from developing methods 

for playing and designing games? Has this brought us closer to general intelligence?  
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Zhishun Wang 

 

Associate Professor, Department of Psychiatry, Columbia University 

Title: Brain Imaging and Deep Learning in Studying Brain Networks and Psychiatry  

Time: 11:30am-12:10pm, October 24th, U.S. Eastern Daylight Time 

 

Abstract:  The human brain governs cognitive processes and behavior. It is the most 

complex organ in nature, composed of 100 billion neurons within the gray matter. Each 

neuron functions as a computational unit. These neurons are interconnected either through 

fibers in the white matter, through information coupling, or by neurotransmitter modulation. 

This intricate organization forms vast multi-modal, multi-state, multi-level, multi-scale 

neural networks, or "super networks," that perform distributed computations and 

dynamically evolve along temporal and spatial dimensions. These networks support human 

cognitive processes. State-of-the-art study of such networks may uncover how the brain 

works, providing great theoretical and practical value of profound significance. 

 

This study is multidisciplinary and multilevel, operating in a positive feedback manner. To 

accurately study the human brain, we need to master and continually improve the most 

advanced multidisciplinary theories and algorithms, such as neuroscience, brain imaging, 

computational algorithms, and machine learning. This includes the development of 

revolutionary new theories and algorithms. Conversely, we can apply what we have learned 

from studying the human brain to improve human-made networks such as deep learning 

networks, making these networks or AI-based techniques more self-developed and 
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intelligent. This talk will introduce the background of these topics, the state-of-the-art brain 

imaging techniques, including multimodal magnetic resonance imaging (MRI) and deep 

learning, and their applications in revealing neural circuits that underlie human cognitive 

processes and mental disorders. 

 

The goal of psychiatry research is to gain a better understanding of the common and distinct 

neural mechanisms underlying psychiatric disorders, such as depression and schizophrenia. 

This knowledge could enable the delivery of more effective, person-tailored treatments. To 

this end, it appears that the analysis of experimental samples using conventional statistical 

approaches has largely failed to capture the heterogeneity underlying psychiatric 

phenotypes. Cutting-edge algorithms and approaches from machine learning, particularly 

deep learning, provide new tools to address these issues given their outstanding predictive 

performance in other disciplines. The strength of deep learning algorithms lies in their 

ability to implement very complicated, and theoretically arbitrary, predictor-response 

mappings efficiently. We have applied state-of-the-art deep learning algorithms to brain 

imaging datasets acquired from participants with and without various types of psychiatric 

disorders, in order to classify these disorders and predict risk of developing these disorders. 

We will present some of these works in this talk. 
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Afternoon Plenery-1: 
Host by Lin Zhang (MIT) & Longfei Zhou (Duke U.) 

Shuguang Zhang 

 

Professor, Media Lab, Massachusetts Institute of Technology, USA 

Title : Curiosity-driven Research: The QTY Code for Protein Design 

Time: 12:30pm-1:10pmιOctober 24th, U.S. Eastern Daylight Time 

 

Abstract: There are two classes of proteins: water-soluble proteins, which include 

hemoglobin and insulin, and water-insoluble proteins, that encompass integral membrane 

proteins. G protein-coupled receptors (GPCRs), such as chemokine receptors, are a family 

of integral membrane proteins. These proteins are embedded in the lipid bilayer of cell 

membranes, and they transduce extracellular stimuli into cellular responses.  

 

GPCRs are vital for a wide array of biological functions, including vision, smell, taste, and 

aging. They are also implicated in numerous diseases such as cancer metastasis, 

autoimmune diseases, asthma, addiction, immune system disorders, neurological disorders, 

autism, and more. GPCRs constitute some of the most important targets of medicinal drugs. 

Therefore, tools that facilitate GPCR studies, or technologies and therapies based on 

GPCRs, are crucial to develop. 

 

We have devised a protein design tool called the QTY code. This code enables the 

replacement of hydrophobic amino acids, such as Leu, Ile, Val, and Phe, with Gln (Q), Thr 
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(T), and Tyr (Y). This substitution creates functional, water-soluble equivalents of 

membrane proteins. 

 

In this talk, I will discuss not only the scientific basis of the QTY code but also its 

application in the design of detergent-free chemokine receptors that retain ligand-binding 

activities. This includes water-soluble chimeric chemokine receptors with tunable ligand 

affinity and water-soluble Fc-fusion cytokine receptors. The QTY code can be applied to 

various Ŭ-helical membrane proteins, potentially aiding in the development of other 

applications, including clinical therapies. Gaining a deeper understanding of protein design 

will likely stimulate the establishment of knowledge-based companies and contribute to 

the new economy. 
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Jose Campos 

 
Office of Community Investment and Infrastructure, San Francisco, CA 

Title:  The importance of ñplacemakingò for successful urban development  

Time: 1:10pm-1:50pm, October 24th, U.S. Eastern Daylight Time 

 

Abstract:  Placemaking is a significant concept, the understanding of which is crucial as it 

carries profound implications for urban design and land use principles. This process 

involves the utilization of fiscal and financial tools for its implementation. These tools 

often encompass the development of civic amenities and the creation of complete 

communities. To facilitate successful placemaking, the adoption of specific regulatory 

approaches is essential.  
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Audrey Amsellem 

 
Music Humanities, Columbia University 

Title : Earth Observation and Digital Transformation: an outlook from 

Infrastructure Engineering  

Time: 1:50pm-2:30pm, October 24th, U.S. Eastern Daylight Time 

 

Abstract: Audrey Amsellem is a Core Lecturer in Music Humanities at Columbia 

University. She received her Ph.D. in Ethnomusicology from Columbia University in 2022. 

Amsellem's research interests lie at the intersection of music, law, and science and 

technology studies. Her dissertation, titled "Sound and Surveillance: The Making of the 

Neoliberal Ear," was advised by Professor Fox and investigates non-creative recording 

practices in the neoliberal age. Amsellem's work has been published in interdisciplinary 

journals such as Surveillance & Society and Law Text Culture. She has presented her work 

at numerous conferences, including the Society for Ethnomusicology. Amsellem is the 

recipient of the Doctoral Dissertation Research Improvement in Science and Technology 

Studies National Science Foundation Grant and the 2021 SSN Early Career Researcher 

Award. She is a current member of the Open Voice Network at the Linux Foundation. In 

terms of teaching, Amsellem instructs the core class "Masterpieces of Western Music," and 

has also taught a Teaching Scholar course she designed, titled "Music, Sound and the Law." 

She is the co-founder of the Organization of Music Graduate Students, which she led for 

two years, and is also a member of the Music Humanities Working Group. 
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Agnis Stibe 

 

Artificial Intelligence Program Director and Professor of Transformation, EM Normandie 

Business School 

Adjunct Professor of Human-City Interaction, the University of Oulu 

Title:  Hyper-Performing Cities with Human Artificial Intelligence 

Time: 14:30-15:10, October 24th, U.S. Eastern Daylight Time 

 

Abstract: While artificial intelligence has the potential to facilitate fundamental 

transformations, it's crucial to remember that people remain at the core of achieving hyper-

performing cities. Why? Because human factors, such as decision-making and behavioral 

choices, persistently influence and determine the level of success in most societies. As such, 

artificial intelligence must be equipped to manage the intricacies of human psychology and 

neurology.  

Currently, artificial intelligence assists cities in managing the rising tide of data that's 

growing exponentially. This capability enables rapid recognition of behavioral patterns, 

helping to identify and pinpoint groups of people exhibiting distinct behavioral deviations. 

Such insights illuminate the possibility of a shared attitudinal barrier behind their 

underperformance.  

This keynote will provide an engaging deep dive into the science and practice of designing 

transformative solutions. These solutions efficiently blend technological advancements 

with human nature. They are enriched with insightful videos that reveal our true selves and 
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present a convincing vision of a prosperous future supported by harmonious human-

artificial intelligence integration. 
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Afternoon Plenery-2: 
Host by Program Chair Longfei Zhou 

Lin Zhang 

 
Scientist, Media Lab, Massachusetts Institute of Technology, USA  

Title : Conformable piezoelectric devices for biomedical application 

Time: 3:20pm-4:00pm, October 24th, U.S. Eastern Daylight Time 

 

Abstract: Piezoelectric-based electronics, including sensors, harvesters, and transducers, 

have been widely used for healthcare monitoring, energy harvesting, bio-signal decoding, 

and various biomedical applications. However, current technologies are often unsuitable 

for continuous, portable monitoring or for use on highly curvilinear regions of structural 

inspection and the human body, which exhibit poor sensing and monitoring performances. 

In recent years, conformable electronics, which can be seamlessly attached to human tissue, 

have been intensively studied. This talk will discuss conformable piezoelectric electronics 

for recording signals on the skin, in the shallow tissue under the epidermis, and imaging 

from deep organs. The design strategies, novel microfabrication methods, and advanced 

data acquisition technologies of two-dimensional conformable piezoelectric devices will 

be summarized and discussed. Several biomedical applications, such as decoding facial 

strains for predicting facial kinematics, continuous monitoring of the central blood pressure 

waveform, and continuous monitoring of bladder volume, will be illustrated to demonstrate 

how conformable piezoelectric electronics function in practical applications. 
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Zili Li  

 

Tenured Lecturer, Geotechnics from University College Cork (UCC), Ireland 

Visiting  

Assistant Professor, Massachusetts Institute of Technology (MIT), USA 

Title: Universal Village: Underground Infrastructure Society 

Time: 4:00pm-4:40pm, October 24th, U.S. Eastern Daylight Time 

Abstract:  Advances in global urbanization and the development of universal societies 

demand not only surface buildings but also substantial underground infrastructures. In 

many modern cities worldwide, underground spaces have already been extensively 

developed, with varying depth levels consisting of pipelines near the ground surface, 

vehicle tunnels within tens of metres, deep caverns for energy storage, and many other 

underground sites. 

Within this underground geo-system, each geo-structure does not function independently; 

instead, they act as members of a 'society', interacting with other geo-structures embedded 

within an ambient hydrogeological environment. This complex interaction involves 

hydrogeological, thermomechanical elements, and spans the design, construction, 

operation, maintenance, and de/recommission stages of the entire lifecycle. 

 

Such complexity in a long-distance underground infrastructure, such as a city-scale tunnel 

network, necessitates novel monitoring tools capable of handling big data and the 
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corresponding data analytics. This presentation will introduce a toolbox of innovative 

monitoring technologies and their applications to large-scale underground infrastructure. 

The extensive field monitoring data collected clearly indicates the deterioration and 

performance of underground structures, subject not only to natural hazards such as climate 

change and concrete degradation, but also to the influence of adjacent geo-structure 

'members' in the universal village of underground societies. 
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Longfei Zhou 

 
Postdoctoral Associate, Carl E. Ravin Advanced Imaging Laboratories, Duke University 

Title : Impact of Public Transportation Routes on the Spread of COVID-19 

Time: 4:40pm-5:20pm, October 24th, U.S. Eastern Daylight Time 

 

Abstract: The emphasis on the spread of infectious diseases has been underscored by 

COVID-19. Public transportation, being a prevalent means of travel, becomes an important 

subject for studying the transmission of infectious diseases. However, there have been no 

studies comparing the transmission of these diseases across different public transportation 

routes. This paper examines the propagation of infectious diseases based on the quantity of 

public vehicles and their direction of travel within a given system.  

 

A simulation model is constructed to analyze different scenarios, thereby addressing the 

above-stated problem efficiently. We subsequently propose a function known as the 

Weighted Integral of Passenger Close Contacts (WIPCC) to assess the spread of infectious 

diseases. The WIPCC function takes into account the number of cumulative passengers on 

every bus on the route at any given time.  

 

Our analysis reveals that having a greater number of buses on a loop can significantly 

decrease transmission. We deduce that the transmission of infectious diseases is directly 

related to the efficiency of any public transportation system. If buses are not all traveling 

in the same direction, the WIPCC function will yield a higher value than that of a loop 

where all buses travel in the same direction.  
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Through some cost-effective changes, the spread of infectious diseases can be mitigated. 

We anticipate alterations in public transportation routes as required to minimize disease 

transmission. We believe that these findings will prove beneficial to city planners 

overseeing public transportation systems. 
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Jagannath Aryal 

 
Department of Infrastructure Engineering, University of Melbourne 

Title : Earth Observation and Digital Transformation: an outlook from 

Infrastructure Engineering  

Time: 5:20pm-6:00pm, October 24th, U.S. Eastern Daylight Time 

 

Abstract: This talk presents the development of earth observation data and platforms, their 

practices, and their wider applications, with a focus on digital infrastructure engineering. 

In the digital infrastructure engineering space, we cover how digitalization has 

revolutionized the way we live and practice in designing our cities. The case study 

examples from city design encompass object recognition, interpretation, and the accurate 

and precise capture of these elements to integrate them into digital models. The digital 

models include urban building footprints and their extraction, urban trees and their changes 

over time, urban transportation and its simulation, as well as the contributions of the 

Internet of Things (IoT), including industrial IoT. These digital capabilities and their 

importance will be discussed. The talk will also emphasize the importance of digital 

protection and knowledge transformation capture, highlighting the future of cities and our 

lives. Lastly, the talk will conclude with an outlook on digitalization from infrastructure 

engineering perspectives.  
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TECHNICAL PROGRAM  
Session [TS1-A] [TS1-B]: Vision for Universal Village and UV Indices & 

Development Status of Universal Village 

Time: 8:00am-12:00pm, October 23th, U.S. Eastern Daylight Time 

Meeting Room (Microsoft Teams): [TS1-A,1-B] IEEE UV2022 Session  

Chair(s): Yifan Yu (Tongji University) 

Assistant(s): Haihan Wang 

Meet Our Speakers 
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Session Overview: This joint session (TS1-A&TS1-B) will explore the past, present, and 

prospects of the development of the Universal Village (UV), a concept proposed by the 

MIT UV program that highlights the employment of intelligent technologies to improve 

the quality of life across the globe. The session will provide a platform to facilitate 

interdisciplinary dialogues and collaboration on systems thinking for a better future. The 

topics include emerging concept models in urban development, quantifiable measures of 

the built environment, urban analytics based on geospatial big data, and the vision for 

digital urban transformation. 

 

 

[TS1-A&B-1] Smart Sharing City for Sustainable Society: The Strategies for Integrating 

Compact and Smart city  

 

Speaker(s): Akinori Morimoto 

Time: 8:10am-8:45am, October 23th, U.S. Eastern Daylight Time 

 

Abstract:  Compact, people-friendly cities that prioritize the environment have been 

proposed as an urban model to achieve a sustainable society. However, the emergence of 

the smart city concept, utilizing Information and Communication Technology (ICT), may 

have the opposite effect by promoting sprawling suburban development instead of compact 

cities. For instance, suburban residents can efficiently utilize resources and access various 

services at a low cost through ICT. 

 

Therefore, it is crucial to consider these different concepts in terms of city planning. This 

speech will address a new concept known as the "Smart Sharing City," which aims to 

resolve these issues by implementing a management system in cities. I will discuss 

integration methods between land use and transportation planning, providing case studies 

from Japan. 

 

 

[TS1-A&B-2] Geometric Intelligence - Estimating Wider Economic Impacts of 

Transport Infrastructure Investment 

 

Speaker(s): Alain Chiaradia 

Time: 8:45am -9:20am, October 23th, U.S. Eastern Daylight Time 

 

Abstract:  Recent work on transport and the economy has focused on the 'Wider Economic 

Impacts' (WEIs) of infrastructure investment, which refers to the impacts, other than time 

savings, that benefit those using the transport network. Estimating the wider economic 

impacts (WEIs) of transport infrastructure investment involves examining the differential 

effects of transportation infrastructure investment by mode, such as urban rail and road, 

within the framework of WEIs. However, there is limited research on the impacts of other 

modes, such as walking. 
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This study presents estimates of WEIs related to productivity from the full rail, road, and 

walking transport networks in Hong Kong in 2016. We employ complex network science 

geometric indicators as spatial cognition weighted accessibility, which combines the full 

urban rail network, road network, and pedestrian network, to capture the WEIs. We adopt 

an instrumental variable approach to identify the causal effect of transport network 

centralities on productivity, measured by gross value added. 

 

The analysis, including the pedestrian network specification, reveals that both pedestrian 

and rail networks have a statistically significant positive impact on productivity, while 

roads play a less significant but still meaningful role. 

 

 

[TS1-A&B-3] Behavior and Computation: Future of Urban Mobility 

 

Speaker(s): Jinhua Zhao 

Time: 9:20am -9:55am, October 23th, U.S. Eastern Daylight Time 

 

Abstract:  Prof. Zhao will present the behavioral foundation for urban transportation and 

develop the "behavior-system-policy" framework. This framework will examine the 

emotional, social, and perceptual aspects of travel behavior, develop mobility systems with 

a behavioral perspective, and assess transportation policies from the perspectives of equity, 

acceptance, and compliance. Prof. Zhao integrates behavioral and computational thinking 

to shape travel behavior, design multimodal systems, and improve transportation policy. 

Examples will include a behavioral nudging system, mobility sensing and prediction 

systems, and AI-enabled integrated autonomous vehicle (AV) and public transit (PT) 

systems. 

 

 

[TS1-A&B-4] Big Data Driven Quantitative Urban Analysis: Methods and Practices 

 

Speaker(s): Dejing Dou 

Time: 10:00am -10:35am, October 23th, U.S. Eastern Daylight Time 

 

Abstract:  Cities are complex emergent systems. The critical issue in promoting the 

development of sustainable cities is how to use big data to measure, analyze, and monitor 

urban livelihoods. In this talk, we will present our research on utilizing various multi-modal 

big data to conduct quantitative analysis of a city. Specifically, we will provide several 

case studies illustrating how environmental conditions can affect urban livelihoods, such 

as climate change and air pollution. Additionally, we will introduce practical applications 

in quantitative urban analysis, including the creation of city indexes from different 

perspectives of urban residents' happiness and the quantitative analysis of the development 

progress of Xiong'an, which is intended to represent China's vision of future cities. 
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[TS1-A&B-5] Children in Urban Settings ï Challenges and Way Forward 

 

Speaker(s): Thomas George 

Time: 10:35am -11:10am, October 23th, U.S. Eastern Daylight Time 

 

Abstract:  The presentation will focus on children living in urban areas: the magnitude of 

the issue, the challenges they face, and the priority actions needed to address them. 

Additionally, the presentation will focus on children living in slums and informal 

settlements. 
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SESSION 1-C: Digital Analytics, Digital Tran sformations and UV index 

Evaluation 
Time: 8:00am-12:00pm, October 23th, Eastern Daylight Time 

Meeting Room (Microsoft Teams): [TS1-C] IEEE UV2022 Session  

Chair(s): Guoping Zhang (Nankai & Harvard Univ. and Xiaoman Duan (UVS) 

Assistant(s): Haihan Wang (UVS) 

Meet Our Speakers 
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Session Overview: The theme of the forum covered digital transformation and digital 

acceleration analysis, as well as Universal Village index Evaluation and International 

Universal Village Proposal (IUVP). This year, the chairman and speakers will jointly 

discuss research papers and reports on psychological analysis of different cities' epidemic 

policies and investment decision-making choices, smart city assessment, big data 

applications of leading technology companies, and practical experiences and lessons from 

digital transformation of retail companies. 

 

 

[TS1-C-1] Analysis of Psychological Perception of Epidemic Policy Duration and 

Intertemporal Choice of Investment Decision 

 

Speaker(s): Guoping Zhang 

Time: 8:00am-8:35am, October 23th, U.S. Eastern Daylight Time 

 

 

[TS1-C-2] Digital Transformations in Retails: Issues, Processes and Lessons 

 

Speaker(s): Daqing Zhao 

Time: 8:35am-9:10am, October 23th, U.S. Eastern Daylight Time 

 

 

[TS1-C-3] Assessment of Smart City: Related Methods and Technologies 

 

Speaker(s): Yajun Fang 

Time: 9:10am-9:45am, October 23th, U.S. Eastern Daylight Time 

 

 

[TS1-C-4] Psychological Cognition of Epidemic Closure Period and Differences in 

Investment Decision-Making Behavior 

 

Speaker(s): Zeyao Wang 

Time: 9:45am-10:20am, October 23th, U.S. Eastern Daylight Time 

 

 

[TS1-C-5] Survey Science, Application of Big Data and Solutions for Technology 

Company 

Speaker(s): Li Tian 

Time: 10:20am-10:55am, October 23th, U.S. Eastern Daylight Time 

 

 

[TS1-C-6 Study on the Quality Evaluation and Countermeasures of Industrial 

Development in Gansu Province 

 

Author(s): Xiaojuan Qin and Yaming Wang 

Time: 10:55am-11:30am, October 23th, U.S. Eastern Daylight Time 
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Abstract:  Industrial development is the core content of economic growth. As an 

underdeveloped province, promoting industrial development is the top priority of national 

economic construction in Gansu Province. As the heavy industry base of the whole country, 

Gansu Province has formed a relatively perfect heavy industry system. Gansu Province is 

located in the inland. Under the background of high-quality development, the demands of 

industrial system reconstruction and economic development mode transformation are 

increasing day by day, such as poor location conditions, strong dependence on heavy 

industry resources, difficult extensive transformation of industrial development, weak 

innovation ability, weak economic growth and severe ecological protection situation. In 

this paper, the entropy method is used to construct the quantitative evaluation index system 

of the quality of industrial development. And then putting forward the characteristics and 

problems of industrial development in Gansu Province. Overall, the industrial industry in 

Gansu Province presents the problems of large regional differences and insufficient 

innovation ability, and has made remarkable progress in green development and open 

development, and the overall quality of industrial development has been steadily improved. 

Finally, this paper puts forward some countermeasures and suggestions from the aspects 

of implementing the national strategy, promoting industrial transformation, developing 

rich people's industries, and promoting multipoint industrial layout. 
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Session [TS2-B]: Intelligent Modeli ng, Simulation, and System Analysis 
Time: 8:00am-12:00pm, October 25th, U.S. Eastern Daylight Time 

Meeting Room (Microsoft Teams): [TS2-A]IEEE UV2022 Session 

Chair(s): Lin Zhang (Beihang Univ.) and Sicheng Liu (USST) 

Assistant(s): Charles Zhang (UVS) 

Meet Our Speakers 
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Session Overview: After over sixty years of development, modeling and simulation (M&S) 

technology has emerged as a significant method for humans to understand and alter the 

objective world, complementing theory and experiment. The application of M&S spans 

almost all facets of economy, society, and military, with special emphasis on critical areas 

related to national strength and security, such as aerospace, military, healthcare, 

transportation, information technology, biology, materials, energy, manufacturing, 

agriculture, and education, among others.  

 

A common attribute of these fields is that the subjects of research are characterized by 

extremely high complexity, uncertainty, and nonlinearity. Each system possesses both 

quantitative and qualitative, continuous and discrete characteristics simultaneously. These 

attributes render it challenging to comprehensively and profoundly study the system using 

traditional theoretical research methods. In complex systems or specific fields, M&S 

technology can fulfill its unique role and, on occasion, become the sole method available. 

These features necessitate, or even render it the only choice, to employ M&S to examine 

these complex systems.  

 

M&S combined with AI technology presents unique advantages in addressing practical 

problems. In the manufacturing domain, the use of M&S technology dates back to the 

1950s. With decades of evolution, the application of M&S has expanded to nearly every 

stage of the product life cycle, including design, production, testing, maintenance, 

procurement, supply, sales, and after-sales services.  

 

Currently, M&S holds a crucial role in the smart manufacturing field. By integrating with 

information technology, manufacturing systems have progressively evolved to become 

digitized, networked, collaborative, personalized, service-oriented, and intelligent. 

Alongside the advancement of cloud technology, its application in manufacturing is 

gradually becoming a trend. Cloud manufacturing is a vital component of the new 

generation of smart manufacturing, and the demand for M&S technology in the 

manufacturing industry is continually growing.  

 

This session will introduce the key technologies of M&S and smart manufacturing, discuss 

their current status and pressing issues, and explore future development trends. 

 

 

[TS2-B-1] Service Composition and Scheduling in Cloud Manufacturing with Deep 

Reinforcement Learning 

 

Speakers: Yongkui Liu 

Time: 8:10am-8:45am, October 25th, U.S. Eastern Daylight Time 

 

Abstract: Cloud manufacturing is a service-oriented manufacturing model that offers 

manufacturing resources as cloud services. In cloud manufacturing, large-scale distributed 

manufacturing resources are encapsulated into cloud services and are provided to 

consumers on an on-demand basis. Service composition and scheduling are critical aspects 

that need careful consideration to achieve the aforementioned aim. Over the past few years, 
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Deep Reinforcement Learning (DRL) has gained popularity and has been successfully 

applied in various fields such as gaming, robotics, and manufacturing. DRL holds 

tremendous potential for solving service composition and scheduling issues in cloud 

manufacturing. In this talk, the most recent studies on service composition and scheduling 

in cloud manufacturing will be reviewed, especially those based on DRL. The relevant 

issues pertaining to DRL-based service composition and scheduling in cloud 

manufacturing will be discussed in detail, and the latest research results will be presented. 

Finally, prospects for future study will be introduced. 

 

 

[TS2-B-2] Dynamic Event-Driven Service Scheduling in Cloud Manufacturing 

 

Speaker(s): Sicheng Liu 

Time: 8:45-9:20, October 25th, U.S. Eastern Daylight Time 

 

Abstract:  Due to individualized consumer needs, cloud manufacturing (CMfg) has been 

extensively employed in optimizing available manufacturing resource allocation to 

improve resource utilization and minimize energy consumption. However, efficiently 

scheduling tasks and subtasks within dynamic CMfg environments for these resources 

presents a challenge. This report introduces a game theory-based approach for task 

scheduling and model selection, effectively exploiting distributed manufacturing resources 

in CMfg, with the Nash equilibrium (NE) in this game theory implemented by a double ant 

colony optimization (DACO) algorithm. This model allows services provided by different 

providers to manage a batch of tasks in real-time. Additionally, to meet the varying needs 

of different service providers and demanders, the proposed approach considers multiple 

task attributes simultaneously, such as energy consumption. Simulation results 

demonstrate that the proposed method is not only effective in achieving the relevant 

optimization objective but also can perform exceptionally well in real-time CMfg 

environments. 

 

 

[TS2-B-3] Modeling, Simulation and Optimization of the Flocking Behaviors of Large-

Scale Multi-Agent Systems 

 

Speaker(s): Yongnan Jia 

Time: 9:20-9:55, October 25th, U.S. Eastern Daylight Time 

 

Abstract:  Have you ever seen flocks of birds maneuvering swiftly and precisely as a single 

entity at sunset? This memorable synchronization phenomenon is bound to stop you in 

your tracks. Nature employs its magical creativity to create an illusion akin to an enormous 

and dynamic sand painting, but with thousands of birds instead. Modeling has proven 

useful in revealing the mechanisms underlying these collective behaviors, not just in flocks 

of birds, but also in schools of fish, swarms of insects, and herds of mammals. 

In this talk, we present a general framework for modeling a broad range of flocking 

scenarios under free boundary conditions. Several variants, including examples of the 

widely observed behavior of hierarchically interacting units, have been considered. The 
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models we've simulated correspond to classes of various realistic situations. For instance, 

we focused on constructing models based on leader-follower relationships. Indeed, our 

findings support the concept that hierarchical organization can be very efficient in 

significant practical cases, especially when the leader-follower interactions, which 

correspond to an underlying directed network of interactions, occur at several levels. Here, 

efficiency refers to the capacity to remain stable, both coherent and cohesive, even when 

collective motion is disrupted by random perturbations. 

Our presented framework enables the study of several further complex interactions among 

flocking agents. Furthermore, most existing flocking models endow a single agent with a 

global visual field. However, in nature, an individual in a group usually has a restricted 

visual field, such as the 143Ǔ visual field of starlings. Thus, the necessity of a global visual 

field for forming a flock has been investigated further. Simulation results have proven that 

the best viewing angle for each agent in a flock increases with the population size, and this 

optimal viewing angle stabilizes around 155Ǔ when the population size exceeds 1000. 

These simulation data also support the conclusion that a flock of birds achieves better 

coordination under an optimal restricted visual field, as opposed to a global visual field. 

 

 

[TS2-B-4] Study and Prospect on FPGA-based Cyber-physical Manufacturing Systems 

 

Speaker(s): Chun Zhao 

Time: 9:55-10:30, October 25th, U.S. Eastern Daylight Time 

 

Abstract:  The deep integration of the cyber-physical world with technologies such as 

Digital Twin, Virtual Reality, Augmented Reality, and others, lays a foundation for the 

digitalization and intelligent control of equipment. The perception and control of 

equipment also evolve in the direction of multi-material perception and multi-field control. 

In this context, this presentation will focus on edge computing, FPGA, and Cyber-Physical 

Systems (CPS), analyzing their characteristics and discussing FPGA-based Cyber-Physical 

Manufacturing Systems (CPMS). With the support of this system, the real world can be 

modeled and simulated quickly, accurately, and reliably, facilitating interactions between 

the virtual and real world. Furthermore, the hardware computing and reconfigurable 

capabilities of FPGA are employed to enhance the computing ability at each layer of the 

system, ensuring swift and accurate simulation cooperation of manufacturing resources in 

the virtual world. Lastly, drawing on foundational research in cloud manufacturing, CPS, 

FPGA, multi-agent simulation, and other fields, the presentation will address the pursuit of 

multi-field and cross-disciplinary research challenges in the future, exploring novel 

approaches for intelligent sensing and control. 

 

 

[TS2-B-5] Stackelberg Game Based Manufacturing Service Uncertainty Scheduling 

Toward Intelligent Manufacturing 

 

Author(s): Sicheng Liu, Lingyan Li and Lin Zhang 

Time: 10:40-11:00, October 25th, U.S. Eastern Daylight Time 
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Abstract:  With the coming of the third industrial revolution, multiple industries have mass 

manufacturing needs. In order to save production costs and maximize profit, businesses in 

these industries hurry to improve the level of manufacturing and carry out intelligent 

transformation. Thus, intelligent manufacturing has become the top priority in the modern 

industrial system. In addition, in the intelligent manufacturing aspect, not only cost-saving 

problems but also unexpected events (e.g. service broken) during the manufacturing 

process is a crucial challenge. Therefore, it is necessary to investigate the above problem 

of uncertainty scheduling mechanisms in cloud manufacturing (CMfg) as one of the 

important representative forms of intelligent manufacturing. This paper proposes a two-

layer scheduling model based on the Stackelberg game in CMfg. In this model, a triple-

layer iteration algorithm is designed to get the Nash equi- librium in the game theory. Also, 

to better analyze and solve the uncertainty during the manufacturing process, the main 

service broken cases are discussed using the real-time scheduling method, and the 

corresponding solutions of each case are presented. The case study verifies the efficiency 

and necessity of the proposed scheduling method by setting automobile manufacturing as 

the research case. 

 

 

[TS2-B-6] Intersection Evaluation using Turning Movement Count Data and SUMO 

 

Author(s): Mohammad Shokrolah Shirazi, Hung-Fu Chang and Shiqi Zhang 

Time: 11:00-11:20, October 25th, U.S. Eastern Daylight Time 

 

Abstract:  The turning movement count (TMC) is a salient data source used for design and 

planning of intersections including sign, and signal installation, timing setup, as well as 

traffic and capacity analysis. This work presents a typical framework for utilizing the TMC 

data with simulation of Urban Mobility (SUMO) software to mimic realistic traffic 

scenarios for intersection evaluation and analysis. Due to safety and mobility concerns 

regarding school campus zones, three intersections around the San Jose State university are 

selected and their corresponding turning movement data are ported into SUMO for 

intersection evaluation during peak hours occurred between 8:00 - 9:00 a.m. The traffic 

parameters extracted from each intersection simulation with realistic scenario are vehicles 

waiting time, speed and network flow links which imply the effectiveness of utilizing 

proposed approach for decision making and targeting intersections for signal optimization. 

 

 

[TS2-B-7] Provide an intelligent method to identify customer credit in the field of 

electronic banking using LRFM approach and dual clustering 

 

Author(s): Vahid Ghaffari 

Time: 11:20-11:40, October 25th, U.S. Eastern Daylight Time 

 

Abstract:  The LRFM model is characterized by novelty, repeatability, monetary value, 

and customer engagement time. In this research, customers are initially divided into 

different categories using clustering methods. Given that a customer may fall into multiple 

categories, this study employs the c-means classifier. Subsequently, new customers are 
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categorized using classification methods such as decision trees and neural networks. The 

results indicate that the proposed method has an acceptable detection rate in both the 

clustering and classification phases. The detection rate of the proposed model is 76%, 

which is considerably better compared to other methods, boasting at least a 5% higher 

detection rate. 

 

 

[TS2-B-8] Machine Learning-based Start-up Company Lifespan Prediction: the Chinese 

Market as an Example 

 

Author(s): Lei Wang, Tian-Ze Zhang, Yingting Chen, Yongyang Huang, Xitong Yin, 

Xiao Fan Liu, and Daning Hu 

Time: 11:40-12:00, October 25th, U.S. Eastern Daylight Time 

 

Abstract:  Start-ups have emerged as key drivers of economic growth, fostering innovation, 

job creation, and knowledge dissemination across various industries. Accurately 

forecasting start-up life spans is critical for investors, policymakers, and entrepreneurs to 

make informed decisions and optimize resource allocation. However, existing predictive 

models, such as linear regression and survival analysis, face challenges in capturing the 

complex interactions and dynamic nature of factors influencing start-up success. This paper 

proposes applying the XGBoost algorithm, an advanced machine learning technique, to 

enhance the accuracy and reliability of start-up life span predictions. 

XGBoost offers several advantages over traditional methods, including adaptability to 

various data types, robustness to outliers, and efficient computational performance. By 

incorporating a wide range of features, such as financial, organizational, and death reasons, 

the algorithm can effectively capture the complex relationships among these factors 

without explicit feature engineering. Moreover, applying SHAP values provides an 

additional layer of interpretability, aiding stakeholders in better understanding the factors 

driving start-up life span. Utilizing the IT Orange dataset, we investigate the determinants 

of startup life spans, offering valuable insights for stakeholders in the entrepreneurial 

ecosystem. 
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Session [TS3-A][TS3-B][TS3-C][TS3-D]: Mobility, Planning, 

Management, and Infrastructure Innovations to achieve safety, efficiency, 

and connectivity 
Time: 8:00am-10:40am, October 25th, U.S. Eastern Daylight Time 

Meeting Room (Microsoft Teams): [TS3-A,3-B,3-C,3-D]IEEE UV2022 Session 

Chair(s): Chan Tong Lam (Macao Polytechnic University) 

Assistant(s): Ziliang Lan (UVS) 
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Session Overview: A secure Information and Communication Technology (ICT) 

infrastructure, coupled with intelligent network connectivity, forms the cornerstone of a 

sustainable smart city. This includes intelligent transportation systems, autonomous 

vehicles, and smart emergency response systems. This session aims to serve as a platform 

for the exchange of novel ideas in areas such as mobility and connectivity, planning and 

management, as well as infrastructure innovations. The goal is to design safe, efficient, and 

secure connected systems that contribute to the construction of a sustainable smart city. 

 

[TS3-A] Intelligent Transportation, Urban Planning, and Smart City Infrastructure   
 

 

[TS3-A-1] A Novel Adaptive Signal Timing Control Approach for Signalized 

Intersections 

 

Author(s): Fan He, Longfei Zhou, Siyu Wu, Haoliang Liu, Zehang Li, Ke Xu, Yuliang 

Gai, Fei Teng, Pengfe Liu 

Time: 8:00am-8:20am, October 25th, U.S. Eastern Daylight Time 

 

Abstract: Vehicular traffic congestion is a severe global problem, leading to a range of 

issues such as increased travel times, increased fuel consumption, and increased pollutant 

emissions. The signal timing of traffic lights is one of the major factors that we can change 

to reduce traffic congestion at signalized intersections. Most traffic lights used in real life 

are hard-coded which means the fixed timing is applied for traffic control. In these hard-

coded signalized intersection models, we do not have much to do to deal with real-time 

congestion, especially for large traffic volumes. In this study, we propose an adaptive 

signal timing control approach to reduce traffic congestion according to real-time traffic 

flow situations. In this novel approach, the signal timing can be changed over time based 

on real-time information about traffic flows. The Eclipse SUMO is used to simulate traffic 

conditions at real-world intersections to optimize road traffic light control and reduce real-

time traffic delays for signalized intersections. Simulation results show that the proposed 

method obtains better performance than typical traffic light timing control strategies. 

 

 

[TS3-A-2] An Easy-to-install Rear-Mountable Intelligent Street Light with Companion 

App for Mitigations of Urban Traffic Problems 

 

Author(s): Jiaxuan Li, Muxuanzi He, Patrick Cheong-Iao Pang and Chan-Tong Lam 

Time: 8:20am-8:40am, October 25th, U.S. Eastern Daylight Time 

 

Abstract: As one of the essential parts of the smart city concept, the realization of 

intelligent transportation has become a trendy topic, and one of the fundamental ways to 

realize intelligent transportation is to introduce intelligent street lights. This paper mainly 

presents a design of a rear-mountable intelligent street light which can be installed on light 

posts easily. On one hand, based on the original street lights, it can fulfill all the functions 
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of a street light after installation without the costs of replacing existing street lights. On the 

other hand, our approach can eliminate a lot of disassembly and installation 

procedures, which typically involve many engineering costs. On top of the functions 

provided by traditional street lights, we propose to include a AI-supported camera for 

traffic and parking monitoring, a full-coverage Wi-Fi access point, a laser sensor for 

intelligent monitoring of pedestrians crossing the road, and an electric car charging point. 

The co-development of the companion app can operate selected functions, for example, 

parking reservation and electric car charging, of the intelligent street lights. This proposal 

has been tested in a controlled lab environment which shows the feasibility of hardware 

selection, welding approaches, and the companion app design. Our future work aims to test 

our proposal against real-world environments and actual road conditions. 

 

 

[TS3-A-3] Twitter-informed Prediction for Urban Traffic Flow using Machine Learning 

Methods 

 

Author(s): Maryam Shoaeinaeini, Oktay Ozturk and Deepak Gupta 

Time: 8:40am-9:00am, October 25th, U.S. Eastern Daylight Time  

 

Abstract:  The current traffic system requires short-term traffic forecasting to manage and 

control the traffic flow. Irregular traffic events, such as road closures, accidents, and severe 

weather, reduce the accuracy of data-driven predictive models. Social media platforms, 

particularly Twitter can significantly help to realize a real-traffic flow system by 

representing traffic events. Combining traffic data with information about road disruptions 

posted on Twitter can improve urban traffic parameter prediction. This paper proposes an 

urban traffic flow prediction by combining massive traffic, calendar, and weather data with 

related tweet posts. As a case study, the model is implemented on an urban traffic dataset 

extracted from the California Performance Measurement System (PeMS) in the USA. To 

provide a reliable and accurate prediction, the proposed model is evaluated with several 

machine learning methods. The results from the empirical study show that when Twitter 

features are combined with traffic, weather, and calendar features, the prediction accuracy 

is enhanced. As a result, we obtain around 89 percent, 95 percent, 93 percent, 91 percent, 

91 percent, and 95 percent R-squared from AdaBoost regression, Random Forest, Gradient 

Boosting, Artificial Neural Network, Decision Trees, and KNN Regression, respectively. 

 

 

[TS3-A-4] An Uncertainty Based Predictive Analysis of Smart Water Distribution System 

Using Bayesian LSTM Approach 

 

Author(s): Mostafa Zaman, Maher Al Islam, Ashraf Tantawy and Sherif Abdelwahed 

Time: 9:00am-9:20am, October 25th, U.S. Eastern Daylight Time 

Abstract:  A well-designed water distribution system is crucial for maintaining high service 

standards in any modern smart city. Moreover, as the population is sky-rocketing, the 

demand for energy and water is increasing more rapidly than a decade before. Therefore, 

ensuring a steady clean water supply with optimized energy and water consumption has 

become necessary. To accurately monitor water distribution systems, the accuracy of input 
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data plays a vital role in determining how accurate the systemôs status estimations are. 

There must be a way for system operators to know what is going on at any given time to 

make practical decisions about how reliable the data they are receiving is. The input data 

uncertainty can induce flow and pressure calculation inaccuracies, which can be fatal while 

planning for future demands and needs to be quantified. Knowing the degree of uncertainty 

in predicting the water distribution systemôs capacity or load can help people better prepare 

for future capacity or load predictions. Accurate uncertainty calculations are critical to time 

series forecasting. Probabilistic formulae are widely employed with classical time series 

models to estimate uncertainty. But incorporating new data and finetuning these models is 

a challenging task. This research paper presents a Bayesian LSTM network that computes 

both time series prediction and uncertainty assessment at the same time. In this paper, a 

real-time data set from VCUôs OpenCity test bed is employed to evaluate the efficacy of 

the suggested strategy. 

 

 

[TS3-A-5] A Novel Two-Lane Roundabout Model with Central Cross Structure 

 

Author(s): Ke Xu, Longfei Zhou, He Fan, Siyu Wu, Haoliang Liu, Fei Teng, Zehang Li, 

Yuliang Gai, Pengfe Liu, and Yifan Mo 

Time: 9:20am-9:40am, October 25th, U.S. Eastern Daylight Time  

 

Abstract:  With the increasing number of family cars, urban traffic congestion has become 

more and more common, which has a great impact on peopleôs lives. In order to alleviate 

the traffic pressure caused by traffic congestion, the roundabout came into being. 

Compared with ordinary intersections, roundabouts are superior in traffic efficiency and 

traffic control. However, research has found that the number of halts per vehicle at 

roundabouts has increased relative to ordinary intersections, which means that there is an 

increased possibility of large-scale congestion and driving conflicts in todayôs huge traffic 

flow. This makes it possible to add traffic lights to the roundabout to control traffic flow to 

alleviate traffic congestion and driving conflicts. This paper aims to improve the traffic 

model of the ordinary two-lane roundabout and analyze whether different traffic light 

control methods are conducive to improving the traffic efficiency of the roundabout in the 

scenario of heavy traffic flow. Four improved models are established and compared with 

basic two-lane roundabout and signalized intersection. Based on two scenarios with 

different traffic volume, we analyze these modelsô performance through multiple 

evaluation metrics. Results illustrates that roundabout with central cross has the best 

performance in the two scenarios, and proves that these two traffic light control methods 

failed to improve the traffic efficiency of roundabout in heavy traffic scenarios. 

 

 

 

 

[TS3-B] Intelligent Vehicles, Mobility Support for Vulnerable Groups  
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[TS3-B-1] A Multi -Hypothesis Tracker with Enhanced Appearance Model for Generic 

Crowed Scene 

 

Author(s): Cui Wang, Wei Ke, Zewei Wu and Zhang Xiong 

Time: 9:40am-10:00am, October 25th, U.S. Eastern Daylight Time  

 

Abstract:  Pedestrian tracking studies have been facilitated by a large amount of 

surveillance apparatus in the city while also raising public privacy concerns. In this paper, 

we propose X-Tracking, a privacy-aware pedestrian tracking paradigm designed for vision 

systems in Smart City. It allows low cost compatibility with existing surveillance 

architecture. To protect entitiesô privacy, X-Tracking uses video pre-processing with 

desensitization so that identity information is unexposed to the tracking algorithm. We 

implement system-level privacy protection by redesigning the tracking framework that 

decouples all services based on a single responsibility principle. Then, we elaborate on the 

roles, behaviors, and protocols used in the new system and illustrate how the paradigm 

strikes a favorable balance between privacy protection and convenience services. 

Furthermore, we propose a new tracking task that aims to track humans in masking 

surveillance video. It is comparable to previous tracking tasks but considering the target 

with a distorted appearance poses new challenges for visual tracking. Finally, we evaluate 

the baseline algorithm on the task with a demo dataset. 

 

[TS3-C] Crowd Management, Smart Response Systems for City Emergencies  
 

[TS3-C-1] X-Tracking: Tracking Human in Masking Surveillance Video 

 

Author(s): Zewei Wu, Wei Ke, Cui Wang and Zhang Xiong 

Time: 10:00am-10:20am, October 25th, U.S. Eastern Daylight Time  

 

Abstract:  Pedestrian tracking studies have been facilitated by a large amount of 

surveillance apparatus in the city while also raising public privacy concerns. In this paper, 

we pro-pose X-Tracking, a privacy-aware pedestrian tracking paradigm designed for vision 

systems in Smart City. It allows low-cost compatibility with existing surveillance 

architecture. To protect entitiesô privacy̆X-Tracking uses video pre-processing with 

desensitization so that identity information is unexposed to the tracking algorithm. We 

implement system-level privacy protection by redesigning the tracking framework that 

decouples all services based on a single responsibility principle. Then̆ we elaborate on 

the roles̆ behaviors̆ and protocols used in the new system and illustrate how the 

paradigm strikes a favorable balance between privacy protection and convenience services. 

Furthermore, we propose a new tracking task that aims to track humans in masking 

surveillance video. It is comparable to previous tracking tasks but considering the target 

with a distorted appearance poses new challenges for visual tracking. Finally̆we evaluate 

the baseline algorithm on the task with a demo dataset. 
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[TS3-D] Information Flow, Communication, Networks, and Security  
 

[TS3-D-1] Probing Botnets for Circumventing Security Threats 

Author(s): Vinay Varma Mudunuri and Divam Jain 

Time: 10:20am-10:40am, October 25th, U.S. Eastern Daylight Time  

 

Abstract:   Developing protected systems that can repel threats have been the overarching 

objectives of researchers in the network security space. This research is a deep dive into 

the inner workings of botnets. Contemporary botnets are highly sophisticated peer-to-peer 

networks with some central components, and are frequently equipped with fallback 

mechanisms to ensure their resilience against takedown and infiltration attempts. 

Botmasters employ a wide range of means in order to achieve infection, download the 

payload bot program, and disable security systems on the compromised machine. We 

examine features across all stages of the bot program, as implemented by real botnets such 

as Zeus and ZeroAccess. 
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Session [TS4-A][TS4-B]: Energy and Material Innovations to achieve 

efficiency, safety, and sustainability 
Time: 8:00pm-11:00pm, October 22nd, U.S. Eastern Daylight Time 

Meeting Room (Microsoft Teams): [TS4-A,4-B]IEEE UV2022 Session 

Chair(s): Xinyu Tan (Three Gorges University) 

Assistant(s): Sophia Chin and Haotian Shangguan (UVS) 

Meet Our Speakers 
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[TS4-A&B-1] Research on Functional Thin Film with Self-Cleaning and Spontaneous 

Radiation Cooling Characteristics under Outdoor Background 

 

Speaker(s): Xinyu Tan 

Time: 8:00pm-8:25pm, October 22nd, U.S. Eastern Daylight Time  

 

Abstract: Hydrophobic paints that combine superhydrophobic self-cleaning and anti-acid 

effects can decrease pollution caused by dust. Passive radiative cooling technology 

provides a sustainable way of cooling by the combination of emitting heat to the cold 

universe and reflecting solar light with zero consumption of energy and zero emission of 

green gas.Endowing products used outdoor with superhydrophobicity and radiative cooling 

(RC) properties can decrease pollution caused by dust and heat accumulation resulting 

from the absorption of solar light, which is significant for prolonging the life, keeping the 

appearance clean and achieving zero energy consumption cooling without power 

consumption. This work will introduce and overview the research efforts in the context of 

chasing the differents kinds of coating with self-cleaning or radiative cooling or 

imultaneously achieve such two properties on the same film,contributing to China's early 

realization of carbon peak and carbon neutrality. 

 

 

[TS4-A&B-2] Build a Clean City and Better World with Nanoscience and Renewable 

Energies: Photocatalysis, Rechargeable Battery, Hydrogen Production, CO2 

Reduction/Conversion, & Others 

 

Speaker(s): Xiaobo Chen 

Time: 8:30pm-8:55pm, October 22nd, U.S. Eastern Daylight Time  

 

Abstract: Dr. Chen will introduce and overview his past research efforts in the context of 

chasing the clean energy and environment dream with nanoscience and the graduate 

program at UMKC. That includes nanomaterials developments, photocatalytic hydrogen 

generation, photocatalytic pollution removal, rechargeable lithium-ion battery, fuel cells, 

hydrogen storage, photothermal vapor generation, electrical hydrogen production, CO2 

reduction and conversion, self-cleaning superhydrophobic coating, novel microwave 

absorbing materials, radiative cooling, etc. 

 

 

[TS4-A&B-3] Design of Optical Communication Headset Based on Visible Light 

Communication Technology 

 

Author(s): Yunyan Zhang and Hui Wang 

Time: 9:00pm-9:25pm, October 22nd, U.S. Eastern Daylight Time  

 

Abstract: To overcome the disadvantages of existing infrared earphones and Bluetooth 

earphones, such as poor stability, low performance and much interference, an optical 

communication headset is designed based on visible light communication technology. The 

photoelectric transmission system, which takes the visible light as the carrier to transmit 
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the audio signal, is composed of the transmitting part and the receiving part. The 

modulation and demodulation of signal is realized by using a single-chip microcomputer. 

Experimental results show that the visible light headset system has the advantages of 

stability, flexibility in operation, high signal strength, and adjustable volume. 

 

 

[TS4-A&B-4] Energy-saving Control System for Data Room based on High-

performance AI 

 

Speaker(s): Wei Lin and Jun Dai 

Time: 9:25pm-9:50pm, October 22nd, U.S. Eastern Daylight Time  

 

Abstract: iWin-AICooling is a product designed for energysaving in data centers. It adopts 

a breakthrough energy-saving method that is based on high computing power AI and 

precision control of cooling capacity by modeling over 50 outstanding data centers. This 

method effectively reduces the waste of ineffective cooling and achieves the goal of 

energy-saving. 
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Session [TS5-A]: Smart Manufacturing  
Time: 8:00am-9:35am, October 25th, U.S. Eastern Daylight Time 

Meeting Room (Microsoft Teams): [TS5-A]IEEE UV2022 Session 

Chair(s): Yuanjun Laili (Beihang University) 

Assistant: Charles Zhang (UVS) 

Meet Our Speakers  

 






























































































































































































