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	Abstract:
	This document provides an overview of the ITU Kaleidoscope academic conference 2020 (K-2020) that was held online from 7-11 December 2020. Attached to this TD is a document which presents two keynote summaries, two keynote papers, one invited paper and accepted papers selected for presentation and publication and identifies links to related activities in ITU-T and other ITU sectors.


Action required
TSAG, ITU-T study groups and focus groups are invited to review the papers relevant to their scope of work, and to take into consideration this input from the research community. Tailored TDs are also being submitted to the ITU-T study groups and focus groups. In addition, this report will be transmitted to RAG and TDAG.
Highlights of the conference
The winning papers of ITU Kaleidoscope conference 2020 (K-2020), held online on 7-11 December 2020, are: 
· FIRST best paper: "Automation of computational resource control of cyber-physical systems with machine learning" by Ved P. Kafle and Abu Hena Al Muktadir, National Institute of Information and Communications Technology (NICT), Japan.
· SECOND best paper: "AI-based W-band suspicious object detection system for moving persons using GAN: Solutions, performance evaluation and standardization activities" by Yutaka Katsuyama, Keping Yu, San Hlaing Myint, Toshio Sato, Zheng Wen and Xin Qi, Waseda University, Japan.
· THIRD (ex aequo) best paper: "Digital transformation via 5G: Deployment plans" by Abolfazl Zakeri, Narges Gholipoor, Mohsen Tajallifar and Sina Ebrahimi, Tarbiat Modares University, Iran; Mohammad Reza Javan, Shahrood University of Technology, Iran; Nader Mokari and Ahmad R. Sharafat, Tarbiat Modares University, Iran.
· THIRD (ex aequo) best paper: "Flexible multiplexing mechanism for coexistence of URLLC and eMBB services in 5G networks" by Kai Xiao and Xing Liu, ZTE Corporation and State Key Laboratory of Mobile Network and Mobile Multimedia, China; Xianghui Han, Peng Hao, Junfeng Zhang, Dong Zhou and Xingguang Wei, ZTE Corporation, China.
Alongside the winners of the best paper awards, 22 entrants received Young Author Recognition Certificates.
Kaleidoscope 2020 also featured 
· one Video Demonstration Track on Cybersecurity automation that was authored and presented by Duncan Sparrell (CISSP, CSSLP, CCSK, Senior Member IEEE; sFractal Consulting, USA); 

· two special panels, entitled 
· "The role of ICT for future pandemics" (in collaboration with PAHO/WHO);
· "Meet the ITU" (with TSB Director and Chiefs of ITU-T and ITU-R Study Groups);

· two special sessions: 
· one dedicated to the K-2020 supporter, IEEE Technology and Engineering Management Society (TEMS), featuring a presentation given by Gustavo Giannattasio (IEEE TEMS Member of the Board 2020-2021, Uruguay) on Managing industry 4.0;
· one on the new ITU Journal on Future and Evolving Technologies (ITU J-FET) that was presented by its Editor-in-Chief, Prof. Ian F. Akyildiz;

· and a full set of online networking opportunities. Making use of the in-built functions in this year’s online conferencing tool, MyEvents, as well as including other innovative external tools, virtual coffee breaks and Mystery Coffee provided a platform for participants to develop meaningful connections and engage in discussions before, during and after Kaleidoscope 2020. 
Programme, presentations, abstracts, and biographies are available online. 
Full papers are reproduced in the Conference Proceedings. All papers will be also available shortly on the IEEE Xplore Digital Library. 
The best papers will be evaluated for potential publication in IEEE Communications Standards Magazine and other international journals. Please contact kaleidoscope@itu.int for any queries. 
Attached is a document presenting two keynote summaries, two keynote papers, one invited paper and 20 accepted that have been selected by the Steering and Technical Programme Committees of Kaleidoscope 2020 and identifies links to related activities in ITU-T and other ITU sectors. 
Upon request, the ITU Kaleidoscope Secretariat can establish contact between Study Groups/Focus Groups and authors, e.g. to arrange for a remote presentation of the findings of the paper during a Study Group/Focus Group meeting.
The attached document is structured as follows: Table 1 gives an overview of all papers and keynote speeches. Table 2 maps the papers and keynote speeches to ongoing ITU activities, if applicable. Table 2 also includes links to the respective presentations.
Nearly 150 delegates from 41 countries participated at the conference. The inhouse tool/platform, MyMeetings, was used and general information can be found on the event´s webpage. 
The event was technically co-sponsored by the Institute of Electrical and Electronics Engineers (IEEE) and the IEEE Communication Society (IEEE ComSoc) and supported by the IEEE Technology and Engineering Management Society (TEMS).
A 12-month, substantial preparatory process was required for this Kaleidoscope edition which involved the efforts and collaboration of 
· dedicated Steering Committee members: Andy Chen (Catronic Enterprise & REDDS Capital, Canada and IEEE TEMS), Christoph Dosch (ITU-R Study Group 6 Vice-Chairman; IRT GmbH, Germany), Eva Ibarrola (University of the Basque Country, Spain), Kai Jakobs (RWTH Aachen University, Germany), Gyu Myoung Lee (Liverpool John Moores University, United Kingdom), Mitsuji Matsumoto (Professor Emeritus Waseda University, Japan), Roberto Minerva, (Télécom SudParis, France) and Mostafa Hashem Sherif (Consultant, USA); 
· Technical Programme Committee (TPC) of 68 members, chaired by Mostafa Hashem Sherif. All members are internationally recognized ICT experts from academia, research institutes and the private sector, ensuring transparency through the double-blind peer-review process; 
· partnering organizations which supported the promotion of the conference: Waseda University, the Institute of Image Electronics Engineers of Japan (IIEEJ), the Institute of Electronics, Information and Communication Engineers of Japan (IEICE) of Japan, the Chair of Communication and Distributed Systems at RWTH Aachen University, the European Academy for Standardization (EURAS), the University of the Basque Country, and Liverpool John Moores University.
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Table 1

		ANNEX
Evaluation of Kaleidoscope 2020 papers with respect to relevance in ITU activities



		Table 1 - Titles of ITU Kaleidoscope 2020 papers and keynotes

		#		Title

		K.1 - Day 1		An accelerated digital transformation, courtesy of the recent pandemic

		K.2 - Day 1		Service-based architectures in production systems: Challenges, solutions and experiences

		K.3 - Day 2		​Beyond 5G/6G telecommunication ensuring continuity in business, research and education 

		K.4 - Day 4		​Industrial transformation and the digital revolution​

		lnvited paper - Day 4		A case study for modeling machine tool systems using standard representations

		S1.1		Toward a Typology of "Going Digital"

		S1.2		Analysis on the Social and Economic Impacts of Internet Platforms

		S1.3		5G Healthcare Applications in the Covid-19 Prevention and Control

		S2.1		Lightweight and Instant Access Technologies and Protocols to Boost Digital Transformations

		S2.2		Automation of Computational Resource Control of Cyber-Physical Systems with Machine Learning

		S3.1		Digital Transformation via 5G: Deployment Plans

		S3.2		Flexible Multiplexing Mechanism for Coexistence of URLLC and eMBB Services in 5G Networks

		S3.3		Wireless Technology and Protocol for IIoT and Digital Twins

		S4.1		A Technique for Extracting the Intention of Messengers in Social Media

		S4.2		Towards a Digital Process Platform for Future Construction Sites

		S5.1		An Immersive Mobile Application for Improved Learning and Virtual Tour Experience: A Nature Reserve Perspective

		S5.2		Self-Guided Virtual Tour Using Augmented Reality

		S6.1		Immersive Technologies for Development: An Analysis of Agriculture

		S6.2		Immersive Interactive Technology: A Case Study of a Wine Farm

		S7.1		AI-Based W-Band Suspicious Object Detection System for Moving Persons Using GAN: Solutions, Performance Evaluation and Standardization Activities

		S7.2		An AI-Based Optimization on Handover Strategy in Non-Terrestrial Networks

		S7.3		BSR: A Balanced Framework for Single Image Super Resolution

		S8.1		PERT: Payload Encoding Representation from Transformer for Encrypted Traffic Classification

		S8.2		Visual Action Recognition Using Deep Learning in Video Surveillance Systems

		S8.3		STCCS: Segmented Time Controlled Count-Min Sketch





Table 2

		Table 2 - Mapping of papers and keynote speeches to ongoing ITU activities

		Session #		Title		Authors with affiliation and country		Paper topics (from CfP/EDAS)		Abstract		Keywords		Standards relevance/ITU work		Related ITU-T Study Groups & Focus Groups		Other Sectors		Comments

		K.1 - Day 1		An accelerated digital transformation, courtesy of the recent pandemic		Roberto Saracco​, IEEE Future Directions Committee (FDC), Digital Reality Initiative co-Chair and Chair of the Industry Advisory Board of FDC														Keynote Summary

		K.2 - Day 1		Service-based architectures in production systems: Challenges, solutions and experiences		Thomas Kuhn, Frank Schnicke and Pablo Oliveira Antonino, Fraunhofer Institute for Experimental Software Engineering IESE, German				The automation industry is undergoing many changes. The fourth industrial revolution (Industrie 4.0) is the answer to changing markets and increasing quality requirements. Customers demand individualized products and smaller lot sizes. This requires the end-to-end digitalization of manufacturing processes and raises the need for system architectures for next-generation automation systems. Within the context of the national reference project BaSys 4, we researched a service-based architecture for the automation domain and integrated it with ongoing standardization activities. Service-oriented Architecture (SoA) is a proven architecture pattern from the domain of IT systems. It propagates reusable services that are orchestrated to create scalable applications. Our SoA is based on the concept of asset administration shells that realize digital twins, which are digital representations of production assets with unified interfaces that enable access to asset services and data. We explain and discuss realization concepts for digital twins, and illustrate our experiences with the transfer of the service-based architecture principle to the automation industry within the context of selected Industrie 4.0 use cases. We highlight solution approaches for the efficient realization of lot size 1 production as well as for creating digital twins of production assets, and discuss levels of Industrie 4.0 maturity.		Automation, digitalization, Industry 4.0, SoA				ITU-T SG13 - Future networks (& cloud)				Keynote Paper

		K.3 - Day 2		​Beyond 5G/6G telecommunication ensuring continuity in business, research and education 		Akihiro Nakao​, Special Advisor to the President and Vice Dean of the Interfaculty Initiative in Information Studies, Graduate School of Interdisciplinary Information ​Studies, University of Tokyo, Japan										ITU-T SG13 - Future networks (& cloud)		ITU-R

ITU-D		Keynote Summary

		K.4 - Day 4		​Industrial transformation and the digital revolution​		Adam Drobot, Chairman, OpenTechWorks, Inc. and Chairman of the IEEE IoT Initiative, USA				Deep Digitization drives value because it enables the exploitation of computational techniques to solve hard problems inherent to industrial enterprises. This includes product design; processes and procedures used in industrial settings; tools and methods for manufacturing; and product maintenance, repair and overhaul. The talk will cover what is meant by deep digitization, review the thinking that has brought us to where we are today and look at the challenges and options that lay ahead. It will also describe what is meant by industrial transformation and identify the  stakeholders and markets involved. 
The successful adoption of digitization is complex, multi-disciplinary, it requires systems thinking, and the mastery of a large number of technologies and disciplines. Success is also highly dependent on access to powerful tools as well as management, organizational, and collaborative structures. Part of the talk will be focused on technology areas that stand out and pose challenges deserving special attention: computational analytics (CA), consisting of optimization methods, modeling, and simulation; artificial intelligence including machine learning; and lastly data science and data engineering. Standards and common practices are also crucial and no more so than in the collection and dissemination of data within an enterprise and how that data is shared within a larger ecosystem. The talk will describe the past attempts at this problem and examine possible avenues for creating long-lived data protocols and building blocks for managing and extracting utility from the vast pools of data that can be found in industrial enterprises and the ecosystems they operate in.						ITU-T SG11 - Protocols and test specifications

ITU-T SG13 - Future networks (& cloud)

ITU-T SG20 - IoT, smart cities &​ communities


				Keynote Paper

		lnvited paper - Day 4		A case study for modeling machine tool systems using standard representations		Maja Barring, Chalmers University of Technology, Sweden; Guodong Shao, Moneer Helu, National Institute of Standards and Technology (NIST), USA; and Bjorn Johansson, Chalmers University of Technology, Sweden				Machine models play an important role to support decision making for purchasing, scheduling, and routing in manufacturing. However, it is challenging to share a machine model that is developed using proprietary formats. A model of a fully assembled machining system in a neutral format can help overcome this challenge. Standard-based machine tool models will not only facilitate information reuse but also enable model exchange between systems. In this paper a case study is discussed to demonstrate the initial effort of a standard representation for a machining system including both component geometric and kinematics information. This standard-based machine model will be easily imported to another tool.		CAx tools, kinematics, interoperability, machine model, standards, smart manufacturing systems, STEP								Invited paper

		S1.1		Toward a Typology of "Going Digital"		Cheng Gong and Vincent Ribiere (Institute for Knowledge and Innovation Southeast Asia, Bangkok University, Thailand)		Multi-disciplinary standardisation		With the development of digital technologies, the lines defining traditional industries are blurring. However, there is still a lack of a standard or shared common understanding of digital transformation in terms of its nature and content, change process, underlying mechanisms, and desired outcomes as they are still under-specified. To build a common ground for choosing and using appropriate approaches to manage the "going digital" journey, this paper attempts to illustrate how digital transformation occurs with a proposed typology from a change management perspective based on the cross-case analysis of 103 organizational case studies, and to clarify the essential attributes of an (organizational) digital transformation and how they can be classified into four different types: digitalization, digital mutation, digital metamorphosis, and digital transformation.		Digital transformation; Digitalization; Typology; Organization; Change; Strategy						General Secretariat (HR and SPM)

ITU-D

		S1.2		Analysis on the Social and Economic Impacts of Internet Platforms		Anqi Zheng (Academy of Information and Communications Technology, China)		New business models and multi-stakeholder aspects for digital transformation		These years, the global economy has been going through the critical period of economic growth driver transformation, with further economic slowdown. At the same time, the outbreak of Covid-19 has caused severe blow to the world's economy. Against these backdrops, the digital economy has presented extraordinary resilience of development, bringing unprecedented opportunities to various industries and injecting new momentum to social and economic development. How large is the impact of internet platform economy on economic and social development? Will it increase the overall employment or influence the employment structure? Has the internet platform truly stabilized the economy and society during the outbreak? Through case studies on the survey data from WeChat during 2019-2020, this paper employs questionnaire-based statistical approach and the expenditure approach applied in measuring national economic accounting to unveil the impacts of internet platforms on economic and social development, hoping to provide reference to future studies in the field.		Internet Platform; Covid-19; Social&Economic Impacts; Employment						ITU-D

		S1.3		5G Healthcare Applications in the Covid-19 Prevention and Control		Haiying Ren (China Academy of Information and Communications Technology (CAICT), China); Jianfeng Shen (National Health Commission of the PRC, China); Xiaoyong Tang (China Mobile(Chengdu) Industrial Research Institute, China); Tianyi Feng (China Academy of Information and Communication Technology (CAICT), China)		Regulation and standards for industrial Internet tools and services; Multi-disciplinary standardisation; New business models and multi-stakeholder aspects for digital transformation		This paper mainly focuses on the 5G healthcare applications in the Covid-19 prevention and control. Firstly, for the different stages of epidemic prevention and control, we gave a detailed introduction for the application cases. Secondly, the application of the epidemic was summarized, and analyzed the results obtained by each application. Then, the problems and challenge faced by 5G healthcare applications during the epidemic were analyzed. In response to these problems and challenges, we put forward suggestions for the next step. The summary, analysis and work suggestions made in this article, provides an experience for the world to fight against the Convid-19 epidemic. In addition, the research in this paper helps to promote the construction of 5G medical and health standards system, and provides a reference for the integrated development of 5G and medical health.		5G; healthcare; Covid-19; standards		"Establish a comprehensive set of 5G medical standards. Promote standards for the system of medical ICT applications, including terminal standards, network standards, security standards." 		ITU-T SG16 - Multimedia

ITU-T Focus
Group on "Artificial Intelligence for Health" (FG-AI4H)


		S2.1		Lightweight and Instant Access Technologies and Protocols to Boost Digital Transformations		Yihua Ma (ZTE Corporation & State Key Laboratory of Mobile Network and Mobile Multimedia, China); Zhifeng Yuan, Weimin Li and Zhigang Li (ZTE Corporation &amp; State Key Laboratory of Mobile Network and Mobile Multimedia, China)		Design principles, architecture and protocols for IIoT and digital twins; Protocols and mechanisms for seamless IoT communications in wireless sensor networks; Mobile and wireless communications; Architecture and protocols for decentralized networking and services		The further integration of telecommunications and industry has been considerable and is expected to bring significant benefits to society and economics. It also leads to some evolution trends for next-generation communication systems, including further rises in machine-type communications (MTC), uplink-dominated systems, and decentralized structures. However, the existing access protocols are not friendly to these trends. This paper analyzes the problems of existing access protocols and provides novel access technologies to solve them. These technologies include contention-based NOMA, data features, enhanced pilot design and successive interference cancellation (SIC) of diversity. With these key enablers, lightweight and instant access can be realized, and some potential modifications of protocols are analyzed. Finally, this paper uses massive and critical scenarios in digital transformations to show the great necessity of introducing novel access technologies into future communication protocols.		MTC; uplink; decentralization; future access protocols; digital transformations		ITU-T Technical Report, "FG-NET2030 – Focus
Group on Technologies for Network 2030", January
2020.		ITU-T SG11 - Protocols and test specifications

ITU-T SG13 - Future networks (& cloud)
		ITU-R		It is recommended that the authors contribute to related ITU-T Study Groups (SG-11 and SG-13) with their proposal so new standards on these novel access technologies may be developed.

		S2.2		Automation of Computational Resource Control of Cyber-Physical Systems with Machine Learning		Ved P. Kafle (National Institute of Information and Communications Technology, Japan); Abu Hena Al Muktadir (National Institute of Information and Communications Technology, Tokyo)		Design principles, architecture and protocols for IIoT and digital twins; Protocols and mechanisms for seamless IoT communications in wireless sensor networks; Architecture and protocols for decentralized networking and services; Cloud, fog and edge architectures		Cyber-physical systems require the quality of service (QoS) guaranteed performance of service functions and processes executed in cyberspace. Because of low-latency requirements, most of such functions must be executed in edge computing infrastructure, where computational resources are limited. For efficient management of limited available resources in edge cloud to meet very low-latency requirements of services, this paper proposes a dynamic resource control scheme to adjust computational resources allocated to virtual network functions (VNFs). The scheme employs machine learning (ML) techniques composed of multiple regression models, which are continuously retrained online by using performance data collected from the running system. We demonstrate its effectiveness through experimental evaluation results obtained from an implementation of an IoT-directory service function in a resource virtualization platform provided by Docker containers in cyberspace. The IoT-directory service, whose architecture is based on Recommendation ITU-T Y.3074, is a scalable system that can store a huge amount of control information of a billion IoT devices in the form of name records and provides a very fast lookup service with the latency of a few milliseconds. The proposed scheme is related to ML-based network control and management methods currently being standardized in the ITU-T Study Group 13.		Cyber-physical system; Edge computing; Machine learning; Resource control; Regression model		ITU-T Recommendation Y.3074, “Framework for directory service for management of huge number of heterogeneously named objects in IMT-2020,” 2019. 

“The Tactile Internet,” ITU-T Technical Watch Report, Aug. 2014		ITU-T SG12 - Performance, QoS and QoE

ITU-T SG13 - Future networks (& cloud)
				FIRST BEST PAPER AWARD.
 
The proposed scheme is based on the ML-based network control and management methods that are currently being standardized in the ITU-T Study Group 13. The authors plan to bring the outcome of their research to ITU for standardisation.

		S3.1		Digital Transformation via 5G: Deployment Plans		Abolfazl Zakeri (Tarbiat Modares University); Narges Gholipoor, Mohsen Tajallifar and Sina Ebrahimi (Tarbiat Modares University, Iran); Mohammad Reza Javan (Shahrood University of Technology, Iran); Nader Mokari and Ahmad R. Sharafat (Tarbiat Modares University, Iran)		Mobile and wireless communications		Digital transformation is indispensable for achieving sustainable development, and deployment of fifth-generation wireless networks (5G) is instrumental for making digital transformation a reality. There are a number of challenges and technical choices that influence 5G deployment with impacts on efficiency, interoperability, and associated costs.
These are of significant importance as there is no roadmap that would be universally applicable to all network operators for deploying 5G and beyond. In this paper, we contextualize various technical options for 5G deployment and discuss their impacts. Specifically, we focus on the timely utilization of
various standards pertaining to radio access network (RAN), transport network (TN), and core network (CN) with a view to enhancing interoperability with existing networks/facilities. We also discuss how 5G standards are evolving.		5G deployment; future networks; radio access network; transport network; core network; standards		ITU-T M. Series, “IMT vision–framework and overall objectives of the future development of IMT for 2020 and beyond,” ITU Recommendation, pp. 2083–0, 2015. 

ITU-T, GSTR-TN5G, “Transport network support of IMT-2020/5G,” 2018.

R. Li, “Network 2030: Market drivers and prospects,” in Proc. 1st ITU Workshop on Network 2030, 2018.

ITU-T, G.7702, “Architecture for SDN control of Transport Networks,” Mar. 2018.		ITU-T SG13 - Future networks (& cloud)

ITU-T SG15​ - Transport, access and home
		ITU-R		THIRD (EX-AEQUO) BEST PAPER AWARD

		S3.2		Flexible Multiplexing Mechanism for Coexistence of URLLC and eMBB Services in 5G Networks		Kai Xiao and Xing Liu (ZTE Corporation &amp; State Key Laboratory of Mobile Network and Mobile Multimedia, China); Xianghui Han, Peng Hao, Junfeng Zhang, Dong Zhou and Xingguang Wei (ZTE Corporation, China)		Mobile and wireless communications		5G mobile networks are envisioned to support both evolved mobile broadband (eMBB) and ultra-reliable and low latency communications (URLLC), which may coexist and interfere with each other in the same service cell in many scenarios. In this paper, we propose a dynamic 2-dimension bitmap resource indication to cancel eMBB services with a finer uplink cancellation granularity and a lower probability of false cancellation. Meanwhile, a resource indication based power control method is introduced to dynamically indicate different power control parameters to the user equipment (UE) based on different time-frequency resource groups and the proportion of overlapping resources, by which the reliability of URLLC transmission is guaranteed while the impact on performance of the eMBB service is minimized. Furthermore, a dynamic selection mechanism is proposed to accommodate the varying cases in different scenarios. Extensive system level simulations are conducted and the simulation results show that about 10.54% more URLLC UEs satisfy the requirements, and the user perceived throughput of eMBB UEs is increased by 23.26%.		URLLC; eMBB; resource indication; uplink cancellation; power control; 5G		“IMT Vision: Framework and overall objectives of the future development of IMT for 2020 and beyond”

Report ITU-R M.2083-0, Sep. 2015.ITU-R, “ITU-R M. - Minimum requirements related to technical performance for IMT- 2020 radio interface(s)” 

Report ITU-R M.2410-0, Nov. 2017. 				ITU-R		THIRD (EX-AEQUO) BEST PAPER AWARD

		S3.3		Wireless Technology and Protocol for IIoT and Digital Twins		Jie Tan, Xiubin Sha, Bo Dai and Ting Lu (ZTE Corporation, State Key Laboratory of Mobile Network and Mobile Multimedia Technology, China)		Design principles, architecture and protocols for IIoT and digital twins		The industrial Internet of things (IIoT) is an important engine for manufacturing enterprises to provide intelligent products and services. The data analysis model represented by digital twins is the core of IIoT development in the manufacturing industry. With the development of IIoT, more and more attention has been paid to the application of ultra-reliable and low latency communications (URLLC) in the field of IIoT. This paper mainly introduces the development of 3GPP for URLLC in reducing delay and enhancing reliability, as well as the research on little jitter and high transmission efficiency, and further analyzes the enhanced key technologies required in the IIoT. Finally, the application of IIoT in digital twins is analyzed according to the actual situation.		Standards; Digital twins; Industrial Internet of Things (IIoT)				ITU-T SG12 - Performance, QoS and QoE

ITU-T SG13 - Future networks (& cloud)

		ITU-R

		S4.1		A Technique for Extracting the Intention of Messengers in Social Media		Mohamed Fazil Mohamed Firdhous and Balakrishnan Nalin Prashanth (University of Moratuwa, Sri Lanka)		Security applications and management		Today social media has become an integral part of human life. Though there are many advantages social media has some shortcomings, especially when it comes to young users. Parents generally do not want their young children to have social media accounts. Even if some parents allow their young children to have their own accounts, they want them to use it under their active supervision. This is mainly due to the reason that parents fear that children may be exposed to inappropriate content, or may become victims of abuse by cyber-criminals. In this paper, the authors propose a technique that can extract the intention of users of online chatting by converting the non-text information along with misspelled and abbreviated text into meaningful text and analyzing it to understand the true motive of the messenger. The tests conducted on the technique show that it performs better than a cosine similarity test within the domain of online chatting. The other main advantage of this technique is that it can be integrated with any social media platform with relative ease making it secure even for young children.		Social media messaging; intention identification; secure messaging; child safe				ITU-T SG17 - Security		ITU-D (Cybersecurity and Child Online Protection​)

		S4.2		Towards a Digital Process Platform for Future Construction Sites		Hans Aoyang Zhou (RWTH Aachen University, Germany); Aymen Gannouni (RWTH Aachen, Germany); Thomas Otte, Jonas Odenthal, Anas Abdelrazeq and Frank Hees (RWTH Aachen University, Germany)		infrastructure systems		When it comes to digitalization, construction sites are still at the beginning of an ongoing transformation process. Two major causes are the complexity of construction site environments and the lack of interoperability between the different actors, such as machines and site suppliers that are involved in the construction project. This has direct implications on the efficiency, quality, and production time of construction projects. Thus, there is a strong need to fill this digitalization gap by considering the latest advancements in the Internet of Things (IoT), as well as edge and cloud computing. In this paper, we suggest a data-driven approach for construction sites, in which we extract data from machines, send it to a central data storage with scalable computational resources and analyze it to improve the existing construction processes. For that, we studied requirements of selected construction site processes and designed a communication architecture that scales with the complex characteristics of real-world applications. Additionally, we propose a digital process platform that supports a wide range of users with their different roles on construction sites and builds the foundation for further research, implementation, and evaluation of according construction site innovations. With the proposed platform framework, we extend the construction site towards an integrated Cyber-Physical System (CPS) and contribute to the standardization of communication infrastructures within the construction sector by merging different solutions from the area of information and communication technologies.		digitalization; construction site; scalable communication infrastructure; data integration; digital platform				ITU-T SG13 - Future networks (& cloud)

ITU-T SG20 - IoT, smart cities &​ communities

		S5.1		An Immersive Mobile Application for Improved Learning and Virtual Tour Experience: A Nature Reserve Perspective		Carmenita Oersen, Ruchen Wyngaard and Lebogang Nkabinde (University of Western Cape, South Africa)		Smart manufacturing; Verification and testing; Virtual and augmented reality		The aim of this study was to develop an immersive virtual reality application for a nature reserve in South Africa. For this focus on a Nature Reserve project, the team was requested to build a self-guided tour that was capable of transferring knowledge, as well as having aesthetic pleasure. The study was informed by the peculiar challenge of the nature reserve and existing literature to identify gaps that may exist in the body of knowledge. The scrum project methodology was used to manage the life-cycle of the project. The application was successfully built within the given time frame and the client's feedback was positive overall.		Immersive Technology; 4IR; Nature reserve; Self-guided tour				ITU-T SG16 - Multimedia


		S5.2		Self-Guided Virtual Tour Using Augmented Reality		Aphile Kondlo, Andre Henney, Antoine Bagula, Olasupo Opeyemi Ajayi and Laurenda Van Breda (University of the Western Cape, South Africa)		Virtual and augmented reality		The Cape Flats Nature Reserve, situated in the Western Cape, South Africa provides refuge to over 200 plant species, many endemic to the Western Cape. As part of the reserve's recreational activities, scheduled guided tours are offered to the public. The tours focus on the ecological importance and educational aspect of the reserve. A complete tour usually takes more than an hour. Due to the lack of trained tour guides and its strenuous nature, tours are only offered once daily. This has been identified as a challenge by the
management of the nature reserve. In this paper a solution to the challenge using an augmented reality mobile application is proposed. The application allows visitors to experience the nature reserve in their own time without a guide. Augmented reality markers are placed at points of interest around the
reserve. These in conjunction with the mobile application provide information about plants thereby mimicking actual tour guides. Outlines for the design and development of this self-guided tour application and the results of user acceptance and unit tests are provided in this paper.		Augmented Reality; IoT; Mobile Application; Nature Reserve; Virtual Tour		ITU Reference architecture for IoT device capability exposure, ITU-T Y-Series Recommendations, April 2017		ITU-T SG11 - Protocols and test specifications

ITUT SG13 - Future networks (& cloud)

ITU-T SG20 - IoT, smart cities &​ communities

		S6.1		Immersive Technologies for Development: An Analysis of Agriculture		Omowunmi Isafiade and Ofentse Mabiletsa (University of the Western Cape, South Africa)		Virtual and augmented reality		Agricultural development is key to any economic development. Immersive technology plays a catalytic role and offers smart and sustainable choices to farmers who want to improve on agricultural productivity, and to agricultural training institutes that seek to use modern technology to advance pedagogy and reduce fatalities and operating costs in the learning space, among others. Currently, there are limited descriptive literature reviews in the area of immersive technology in agriculture, hereafter referred to as AVR-Agric. This paper presents a systematic literature review (SLR), which offers a structured, methodical, and rigorous approach to the understanding of the trend of research in AVR-Agric, and the least and most researched issues. This study explores and examines the current trends in the immersive technology-based agriculture areas, and provides a credible intellectual guide for future research direction. The SLR was limited to existing applications and peer-reviewed conference and journal articles published from 2006 to 2020. The results showed that virtual reality was implemented in 41% of the papers reviewed, augmented reality was found in 53%, while only 6% considered mixed-reality applications. The study also showed that developments that incorporate IoT, blockchain, and machine-learning technologies are still at their stage of exploration and advancement.		Agric 4.0; Immersive Technology; 4IR				ITU-T SG16 - Multimedia

		ITU-D

		S6.2		Immersive Interactive Technology: A Case Study of a Wine Farm		Ofentse Mabiletsa, Omowunmi Isafiade, Sarel J Viljoen, Jason Farrell and Lwando Ngqwemla (University of the Western Cape, South Africa)		Virtual and augmented reality		Immersive technologies have paved a unique way of performing agricultural activities as well as learning and interacting with 3D content, among others. Moreover, the current situation from the COVID-19 pandemic has further created the need to develop solutions that can help the agriculture industry to stay relevant and ahead of potential post-COVID-19 challenges. This paper presents an immersive virtual reality application using a wine farm as a case study. The developed farm marketing application used participatory design and SCRUM methodology to showcase a wine farm and the wine production process. The application provides a virtual walk-through of the vineyards (lookout point), the lodge, the community garden, the conference facilities, as well as the cellar in 3D 360-degree rendering. Current basic 360-degree exploration applications exist but none have incorporated 3D 360-degree exploration as presented in the current research. The immersive experience provides a more realistic experience and feel of what is available on the farm. Results and feedback confirm that the farm marketing application shows promise in promoting wine farm marketing and other farm offerings.		Farm marketing; Immersive Technology; Covid-19; 4IR				ITU-T SG16 - Multimedia




		S7.1		AI-Based W-Band Suspicious Object Detection System for Moving Persons Using GAN: Solutions, Performance Evaluation and Standardization Activities		Yutaka Katsuyama (Global Information and Telecommunication Institute Waseda University, Japan); Keping Yu, San Hlaing Myint, Toshio Sato and Zheng Wen (Waseda University, Japan); Xin Qi (Global Information and Telecommunication Institute, Waseda University, Japan)		Verification and testing		With the intensification of conflicts in different regions, the W-band suspicious object detection system is an essential security means to prevent terrorist attacks and is widely used in many crucial places such as airports. Because artificial intelligence can perform highly reliable and accurate services in the field of image recognition, it is used in suspicious object detection systems to increase the recognization rate for suspicious objects. However, it is challenging to establish a complete suspicious object database, and obtaining sufficient millimeter-wave images of suspicious objects from experiments for AI training is not realistic. To address this issue, this paper verifies the feasibility to generate a large number of millimeter-wave images for AI training by generative adversarial networks. Moreover, we also evaluate the factors that affect the AI recognition rate when the original images used for CNN training are insufficient and how to increase the service quality of AI-based W-band suspicious object detection systems for moving persons. In parallel, all the international standardization organizations have been collectively advancing the novel technologies of AI. We update the reader with information about AI research and standardization related activities in this paper.		Suspicious object detection system; artificial intelligence; millimeter-wave imaging; generative adversarial network		ITU-T Q5/SG20
ITU-T Y.Sup.AI4IoT (ex TR.AI4ToT; Y. AI4SC)

ITU-T has proposed draft proposals for AI, including ITU-T Y.AI4SC (Artificial Intelligence and IoT) and ITU-T Y.qos-ml (Requirements of machine learning based QoS assurance)

		ITU-T SG16 - Multimedia
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				SECOND BEST PAPER AWARD

		S7.2		An AI-Based Optimization on Handover Strategy in Non-Terrestrial Networks		Chenchen Zhang, Nan Zhang, Wei Cao, Kaibo Tian and Zhen Yang (State Key Laboratory of Mobile Network and Mobile Multimedia Technology, ZTE Corporation, China)		AI and machine learning		A complicated radio resource management, e.g., handover condition, will be suffered by the user in non-terrestrial networks due to the impact of high mobility and hierarchical layouts which co-exist with terrestrial networks or various platforms at different altitudes. It is necessary to optimize the handover strategy to reduce the signaling overhead and improve the service continuity. In this paper, a new handover strategy is proposed based on the convolutional neural network. Firstly, the handover process is modeled as a directed graph. Suppose a user knows its future signal strength, then it can search for the best handover strategy based on the graph. Secondly, a convolutional neural network is used to extract the underlying regularity of the best handover strategies of different users, based on which any user can make near-optimal handover decision according to its historical signal strength. Numerical simulation shows that the proposed handover strategy can efficiently reduce the handover number while ensuring the signal strength.		handover; convolutional neural network; directed graph; non-terrestrial network; low earth orbit						ITU-R SG4: Satellite services		Paper nominated for an Award

		S7.3		BSR: A Balanced Framework for Single Image Super Resolution		Dehui Kong (State Key Laboratory of Mobile Network and Mobile Multimedia Technology & ZTE Microelectronics Research Institute, China); Fang Zhu (ZTE Corporation, China); Yang Wei, Song Jianjun, Zhu Tongtong and Bengang Lou (Sanechips, China); Ke Xu (State Key Laboratory of Mobile Network and Mobile Multimedia Technology & ZTE Microelectronics Research Institute, China)		AI and machine learning		The reconstruction effect of single image super resolution (SISR) has been greatly improved over the traditional statistic and feature-based methods since the wide application of deep convolutional neural networks (DCNNs). Most recent studies mainly focused on the complexity of the neural network models and the stability of the training process without paying much attention to imbalance problems in the fields of super resolution. In this paper, we study three imbalance effects: sample imbalance, feature imbalance, and object function imbalance. A novel framework, which is called Balanced Super Resolution (BSR), is thus proposed to tackle these issues. Specifically, we propose a random filter sampling algorithm to form balanced training sets during batch training. Meanwhile, a feature mapping group, which is a kind of residual structure, is introduced to forward various groups of low-level information to high-level. A light spatial attention mechanism is also proposed to improve the effectiveness of residual features. Furthermore, we study the object functions in traditional SISR networks and deploy a hybrid L1/L2/Lp structure that favors visually-stable SR output. The proposed design achieves persistently better image quality than state-of-the-art DCNN methods in both subjective and objective measurements.		balance, deep convolutional neural network, super-resolution				ITU-T SG16 - Multimedia

		S8.1		PERT: Payload Encoding Representation from Transformer for Encrypted Traffic Classification		Hong Ye He, Zhi Guo Yang and Xiang Ning Chen (Zhongxing Telecommunication Equipment (ZTE) Corporation, China)		AI and machine learning		Traffic identification becomes more important yet more challenging as related encryption techniques are rapidly developing nowadays. In difference to recent deep learning methods that apply image processing to solve such encrypted traffic problems, in this paper, we propose a method named Payload Encoding Representation from Transformer (PERT) to perform automatic traffic feature extraction using a state-of-the-art dynamic word embedding technique. Based on this, we further provide a traffic classification framework in which unlabeled traffic is utilized to pre-train an encoding network that learns the contextual distribution of traffic payload bytes. Then, the downward classification reuses the pre-trained network to obtain an enhanced classification result. By implementing experiments on a public encrypted traffic data set and our captured Android HTTPS traffic, we prove the proposed method can achieve an obvious better effectiveness than other compared baselines. To the best of our knowledge, this is the first time the encrypted traffic classification with the dynamic word embedding alone with its pre-training strategy has been addressed.		Traffic identification; Encrypted traffic classification; Deep learning; Natural language processing; Dynamic word embedding				ITU-T SG13 - Future networks (& cloud)

ITU-T SG17 - Security


		S8.2		Visual Action Recognition Using Deep Learning in Video Surveillance Systems		Dhananjay Kumar, Priyanka T and Aishwarya Murugesh (Anna University, MIT Campus, India); Ved P. Kafle (National Institute of Information and Communications Technology, Japan)		AI and machine learning; Intelligent real time data analytics		The skeleton tracking technique allows the usage of the skeleton information of human-like objects for action recognition. The major challenge in action recognition in a video surveillance system is the large variability across and within subjects. In this paper, we propose a deep-learning-based novel framework to recognize human actions using skeleton estimation. The main component of the framework consists of pose estimation using a stacked hourglass network (HGN). The pose estimation module provides the skeleton joint points of humans. Since the position of skeleton varies according to the point of view, we apply transformations on the skeleton points to make it invariable to rotation and position. The skeleton joint positions are identified using HGN-based deep neural networks (HGN-DNN), and the feature extraction and classification is carried out to obtain the action class. The skeleton action sequence is encoded using Fisher Vector before classification. The proposed system complies with Recommendation ITU-T H.626.5 "Architecture for intelligent visual surveillance systems", and has been evaluated over benchmarked human action recognition data sets. The evaluation results show that the system performance achieves a precision of 85% and the accuracy of 95.6% in recognizing actions like wave, punch, kick, etc. The HGN-DNN model meets the requirements and service description specified in Recommendation ITU-T F.743.		Action recognition; CNN; skeleton processing; Feature extraction; Deep learning; Video stream		ITU-T H.626.5 “Architecture for intelligent visual surveillance systems”, May 2019

ITU-T F.743 - “Requirements and service description for video surveillance Recommendation,” November 2019		ITU-T SG16 - Multimedia




		S8.3		STCCS: Segmented Time Controlled Count-Min Sketch		Ismail Khram and Maha Shamseddine (Beirut Arab University, Lebanon); Wassim Itani (University of Houston-Victoria, USA)		Data management (analysis, quality, exchange, interoperability and integration prediction)		IoT is a concept consisting of many components powered by different techniques and technologies. However, due to computation restrictions, encryption algorithms had to be adapted, often at the expense of lower data security levels and strength. To maintain data privacy between source and sink we present in this paper a data sketching algorithm that utilizes bandwidth by providing a summary of the data to the cloud. The input data stream goes through a hashing algorithm which produces a hexadecimal representation of the data before going through the sketching algorithm. At the algorithm the data is categorized and the corresponding hash cell value updated. Note is also taken of the arrival time of the data considered anomalous to allow the manager to take corrective action if it is deduced that the periodic appearance of the information is successive in nature.		IoT; count-min sketch				ITU-T SG13 - Future networks (& cloud)

ITU-T SG17 - Security








