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Safety reminders

Please follow the TPAC health rules:

ÅMasks are not mandatory, and left to individual choice

ÅCOVID tests are available

ÅPlease be aware of and respect the personal boundaries of your fellow 
participants

ÅIf you feel unwell or have tested positive, please do not attend the 
meeting in-person

https://www.w3.org/2024/09/TPAC/health.html
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https://www.w3.org/2024/09/TPAC/health.html


Code of conduct

Please follow the W3C Code of Conduct

ÅAppreciate and accommodate our similarities and differences, be 
inclusive

ÅHave empathy when discussing sensitive issues

ÅTreat everyone with respect

ÅBe honest, be truthful

ÅBe aware of how much time is taken up

ÅBe sensitive to language differences

ÅRespect confidentiality and privacy

https://www.w3.org/policies/code-of-conduct/
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https://www.w3.org/policies/code-of-conduct/


W3C Smart Cities Workshop

  and

Follow-up Discussions
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Difficulties with Smart Cities

Å"Smart Cities" consists of (too) many stakeholders (vendors, users, 
ƎƻǾŜǊƴƳŜƴǘǎΣ Χύ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŜǎ ό²ŜōΣ Lƻ¢Σ {ƻŦǘǿŀǊŜΣ IŀǊŘǿŀǊŜΣ ΧύΦ

ÅSo strong need:

ÅTo identify and document use cases and requirements that W3C 
specifications need to meet to support Smart City services and users,

ÅTo obtain feedback from all the stakeholders on the usage of Web 
technologies for Smart Cities,

ÅTo gather ŜȄǇŜǊǘǎΩ ƛƴǇǳǘ ƻƴ ƛƳǇƻǊǘŀƴǘ ŦŜŀǘǳǊŜǎ for Smart Cities based 
on Web technology, and

ÅTo provide a forum for technical and business discussions related to 
Smart Cities.
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Smart Cities Discussion at W3C
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Discussions during the Workshop

Å Identify stakeholders of Smart Cities standardization to drive 
the development of Web standards aligned with the real needs 
of Smart Cities

ÅClarify reasonable applications for Smart Cities technologies 
we agree to build

ÅSee how to improve the draft Charter for the potential Smart 
Cities Interest Group for further discussions
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ᵼWorkshop report:

https://www.w3.org/2021/06/smartcities-workshop/report.html

ᵼ Draft Charter for a W3C Interest Group:

https://w3c.github.io/wot/charters/smart-cities/smart-cities-ig-charter.html

https://www.w3.org/2021/06/smartcities-workshop/report.html
https://w3c.github.io/wot/charters/smart-cities/smart-cities-ig-charter.html


Use Cases

Ḩeng QIAN: The Uniqueness of Smart City ICT 

P̧eter Lee: Smarter Suffolk (UK) case study

J̧osh Lieberman: Socializing Urban Digital Twins

Ḑaihei Shiohama: Publishing WoT use case for Japan Smart Cities
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https://www.w3.org/2021/06/smartcities-workshop/talks.html#qian
https://www.w3.org/2021/06/smartcities-workshop/talks.html#lee
https://www.w3.org/2021/06/smartcities-workshop/talks.html#lieberman
https://www.w3.org/2021/06/smartcities-workshop/talks.html#shiohama


Existing Standards

J̧erome Blum: ECLASS as a standardized Taxonomy, 

Terminology and Semantic for Smart Cities

Çlarissa Loureiro: Smart City Maturity Model for 

Developing Countries Scenarios
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https://www.w3.org/2021/06/smartcities-workshop/talks.html#blum
https://www.w3.org/2021/06/smartcities-workshop/talks.html#blum
https://www.w3.org/2021/06/smartcities-workshop/talks.html#loureiro
https://www.w3.org/2021/06/smartcities-workshop/talks.html#loureiro


Web-based Approach

Şebastian Kaebisch: Standardized Service Orchestration in Smart 

City

M̧ichael McCool: The Web of Things in the Smart City

A̧ndrea Cimmino: Shifting from smart cities to smart communities 

using Web technologies

J̧acqueline Lu: Transparency Interfaces for Everyday Places

Ḑave McComb: Lessons Learned from Enterprise Ontologies to 

Smart Cities
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https://www.w3.org/2021/06/smartcities-workshop/talks.html#kaebisch
https://www.w3.org/2021/06/smartcities-workshop/talks.html#kaebisch
https://www.w3.org/2021/06/smartcities-workshop/talks.html#mccool
https://www.w3.org/2021/06/smartcities-workshop/talks.html#cimmino
https://www.w3.org/2021/06/smartcities-workshop/talks.html#cimmino
https://www.w3.org/2021/06/smartcities-workshop/talks.html#lu
https://www.w3.org/2021/06/smartcities-workshop/talks.html#mccomb
https://www.w3.org/2021/06/smartcities-workshop/talks.html#mccomb


Cross-cutting Issues

¸Sisay Chala, Otilia Werner-Kytölä: Privacy-Aware Information Base 

in the Context of Smart Cities

¸Deborah Dahl: Intelligent User Interfaces to Smart Cities

¸Baoping CHENG: Multimedia communication technology reshapes 

smart home life

¸Kaz Ashimura: Data Governance for Smart Cities
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https://www.w3.org/2021/06/smartcities-workshop/talks.html#chala
https://www.w3.org/2021/06/smartcities-workshop/talks.html#chala
https://www.w3.org/2021/06/smartcities-workshop/talks.html#dahl
https://www.w3.org/2021/06/smartcities-workshop/talks.html#cheng
https://www.w3.org/2021/06/smartcities-workshop/talks.html#cheng
https://www.w3.org/2021/06/smartcities-workshop/talks.html#ashimura


What is already done?
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ECHONET
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W3C Web of Things (WoT) WG/IG 142024-09-26



W3C Web of Things (WoT) WG/IG 152024-09-26



IEC SC3D
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1. Machine-interoperable 
methodology 

2. Available for all ISO, IEC 
products and systems

3. Standardized product 
ontology DB
Å https://cdd.iec.ch/

Dr. Lan YAMASHITA/ IEC SC3D Chair

IEC SC3D: Methodology and products ontology 

2022-09-14 W3C/WoT

https://cdd.iec.ch/


IPA DADC

18



Copyright Ø 2021Takenaka Corporation.  All Rights Reserved.

Use case : Smart Buildings ͍ˣ

WoT interface

EQ House :  Remote control by reinforcement learning
https://www.takenaka.co.jp/eq_house/

Digital Twin Application

1. Takenaka Corporation has developed a data platform 
for smart buildings using WoT.

2. Based on the lambda architecture which is a best 
practice for real - time data processing.

3. WoT is used to implement data models and APIs.
4. It is the foundation for many services such as energy 

management, AI control, personal control and digital 
twin.

https://www.takenaka.co.jp/eq_house/


Copyright Ø 2021Takenaka Corporation.  All Rights Reserved.

Use case : Smart Buildings ͎ˣ

1. Must manage many devices and tons of 
associated measurement and control points.

2. It is impossible to write a TD for each device 
manually.

3. We must extend the original WoT API for 
batch property acquisition.

Building / Space Device Point

Space Graph / Data Model
TD from data platform / actual values



ISO/IEC JTC1
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2024-09-26 W3C Web of Things (WoT) WG/IG 22



23

Pre-research and gap analysis

ÁStandards needs and roadmap analysis for smart 

city standards from the ICT aspects

ÁData Use in Smart City

ÁCity digital twin and operating system

ÁUnified Digital Infrastructure ð ICT Reference 

Architecture

ÁCity Knowledge Trustworthiness Evaluation

ÁTerminology -Ontology in Smart City System

ÁICT support  in Public Health Emergency



ITU-T SG20
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What is done by ITU-T so far

ÅSG20 ς Lead group on IoT and Smart Cities & Communities
ÅCore IoT solutions

ÅFG-DPM (Data Processing and Management) 
ÅDPM framework, blockchain-based data sharing

ÅWeb of Things
ÅFramework, architecture, WoT-based semantic mediation

ÅData models (basic interoperability) 
ÅSemantics, things description, Web-based data model



What is still missing and to be done ?

ÅSmart cities ontology (semantic interoperability) 
ÅA common language and correlation 
ÅGOUI (Global Observatory for Urban Intelligence): ITU and IEEE Joint Collaboration

ÅDigital Twin for smart cities
ÅModel Digital Twin of City or town, based on the weighting their  priorities, as a 

unique Decision Support System 

ÅAI and data context 
ÅArtificial Intelligence of Things: CG-AIoT activities
ÅFG-AI4A (Digital Agriculture) 
ÅAI and Data Commons, Project Resilience

ÅUN - data and digital transformation strategies



OGC
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2024-09-26 W3C Web of Things (WoT) WG/IG 28



2024-09-26 W3C Web of Things (WoT) WG/IG 29



W3C
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Webasplatform for datatransfer
- Independent from devices or OSs
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Web standards applied to various industries



WoT: Inteconnection of IoT silos 
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Unified vocabulary references by Thing Description

34



What is still missing?
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{ǘǊƻƴƎ ƴŜŜŘ ŦƻǊΧ

ÅGuidelines for real-world engineering
ÅDevice discovery
ÅInter-system binding
ÅID authentication and management
ÅData transfer and distribution
ÅGovernance of data distribution - Security/Privacy
ÅSemantic interoperability - Standard vocabulary
ÅCatalog to start with the data search

ÅAnd more: e.g., Accessibility, Geolocation
36



Next steps?
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ά5ƛƎƛǘŀƭ ¢ǿƛƴǎέ ŀǎ ǘƘŜ YŜȅ /ƻƴŎŜǇǘ

ÅVirtualization of

ÅDevices

ÅUsers

ÅServices

ÅCorrespondence between:

ÅVirtual Layer

ÅPhysical Layer

ᵼUseful for easy handling from Web Applications
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Web-based Digital Twins Framework

ÅDecentralized Identifiers (DID):
Å Unique identifier for the Virtual Layer

Å Identify Devices, Users and Services

ÅWeb of Things (WoT):
Å Handling Devices on the Virtual Layer

ÅMapping to the Physical Devices

ÅVerifiable Credentials (VC):
ÅManage User Credential on the Virtual Layer

ÅDescribe User Credential for Device/Service 
access
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Also,Need for Standardized Vocabulary

Å Definition and References
Å Ontology standards are provided by W3C:
Å RDF and RDF Schemas
Å Web Ontology Language (OWL)
Å Rule Interchange Format (RIF)
Å Data Catalog Vocabulary (DCAT)

Å Proposal:
Å [ŜǘΩǎ ƘŀǾŜ ŎƻƭƭŀǘƛǾŜ ŘƛǎŎǳǎǎƛƻƴǎ ŀǘ ²о/ ŀǎ ŀ Ƙǳō ǘƻ ŎƭŀǊƛŦȅ 
ǿƘŀǘ Ωǎ ŘƻƴŜ ŀƴŘ ǿƘŀǘΩǎ ƳƛǎǎƛƴƎΗ
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http://www.w3.org/TR/rdf11-primer/
http://www.w3.org/TR/rdf-schema/
http://www.w3.org/TR/owl2-primer/
http://www.w3.org/TR/rif-overview/
https://www.w3.org/TR/vocab-dcat-3/


W3C as the Hub for Collaborative Discussions!
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Web-based Digital Twins for Smart Cities Interest Group

Has beenestablished!!!

https://www.w3.org/2024/06/smart-cities/

https://www.w3.org/2024/06/smart-cities/


Expected deliverables
Å Survey on the existing technologies and standards for Smart 

Cities
Å e.g., possible building blocks of Digital Twin Framework and 

standardized Vocabularies for Smart Cities

Å Best Practices on what kind of technologies to be applied to 
what kind of Smart Cities applications
Å e.g., WoT, Automotive, Geospatial, VR/AR, Speech and Semantic Web 

to be applied to improved accessibility, visitor guidance and energy 
management

Å Use cases and requirements for Smart Cities
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Questions, Comments, and/or Updates?
Å Additional input so far

Å US Ignite

Å ERIA (Economic Research Institute for ASEAN and East Asia)

Å Digital Garden City Nation

Å Consideration and analysis of known privacy, security, and user agency 
harms

Å Recent updates from related SDOs/ W3CGroups?

Å ECHONET

Å IEC SC3D, IEC System Committee

Å IPA DADC

Å ITU-T SG20

Å OGC

Å DSBA
43

Å WoT

Å DID / VC

Å Media & Entertainment

Å Media Content Metadata

Å Spatial Data on the Web

Å Χ

https://www.us-ignite.org/
https://www.eria.org/
https://www.cas.go.jp/jp/seisaku/digitaldenen/en/index.html
https://foundation.mozilla.org/en/blog/privacy-nightmare-on-wheels-every-car-brand-reviewed-by-mozilla-including-ford-volkswagen-and-toyota-flunks-privacy-test/
https://foundation.mozilla.org/en/blog/privacy-nightmare-on-wheels-every-car-brand-reviewed-by-mozilla-including-ford-volkswagen-and-toyota-flunks-privacy-test/


May the Web standards be 
your companion helping you 
improve the world!

Thank you!
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