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Engineering 
Perspectives
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IEEE
World’s Largest Professional Society of Engineers 

Advancing Technology for Humanity 
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There are 8 IEEE Partner Organizational Units. All members of the 
groups noted below receive complimentary access to IEEE Smart 

Cities material in the Smart Cities Resource Center.

1.IEEE Communications Society - Join IEEE ComSoc
2.IEEE Control Systems Society - Join IEEE CSS
3.IEEE Industry Applications Society - Join IEEE IAS
4.IEEE Power & Energy Society - Join IEEE PES
5.IEEE Systems, Man, and Cybernetics Society - Join IEEE SMCS
6.IEEE Intelligent Transportation Systems Society - Join IEEE ITSS
7.Council on Electronic Automation Design - Join CEDA
8. Council on RFID - Join CRFID

https://www.ieee.org/membership-catalog/productdetail/showProductDetailPage.html?product=MEMCOM019
https://www.ieee.org/membership-catalog/productdetail/showProductDetailPage.html?product=MEMCS023
https://www.ieee.org/membership-catalog/productdetail/showProductDetailPage.html?product=MEMIA034
https://www.ieee.org/membership-catalog/productdetail/showProductDetailPage.html?product=MEMPE031
https://www.ieee.org/membership-catalog/productdetail/showProductDetailPage.html?product=MEMSMC028
https://www.ieee.org/membership-catalog/productdetail/showProductDetailPage.html?product=MEMITSS038&searchResults=Y
https://www.ieee.org/membership-catalog/productdetail/showProductDetailPage.html?product=CNCCEDA044&searchResults=Y
https://www.ieee.org/membership-catalog/productdetail/showProductDetailPage.html?product=CNCRFID741&searchResults=Y
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▸ “เมือง” นั้น มี “แผนเมืองอัจฉริยะ” 
- ก ำหนดหัวข้อที่น่ำสนใจ
– แผนอยู่ในขั้นตอนกำรด ำเนินงำน หรือสำมำรถด ำเนินโครงกำรได้
– มีทรัพยำกรที่ใช้งำนอยู่หรอืวำงแผนไว้
- เมืองเต็มใจที่จะแบ่งปันประสบกำรณ์

▸ สำขำหรือ Chapter ของ IEEE ในพ้ืนที่ให้ควำมสนใจที่จะเป็นผู้น ำ

▸ มหำวิทยำลัยในพ้ืนที่มีโปรแกรมเกี่ยวกบัเมืองอัจฉริยะ หรืออำจต้องกำร
พัฒนำบำงส่วน

▸ หำกมีกำรสนับสนุนจำกอุตสำหกรรมในพ้ืนที่ ก็เป็นสิ่งที่น่ำยินดีเป็นอย่ำงยิง่
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คุณสมบัติของเมืองอัจฉริยะตามแนวปฏิบัติของ IEEE 
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Conferences, for example 
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Publication, for example
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IEEE Big Data Initiative
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IEEE Ethics Initiative
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From initiatives to standards setting
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From initiatives to standards setting
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IEEE standardized solution elements – a toolbox
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เมืองอัจฉริยะใช้เทคโนโลยี
สำรสนเทศและกำรส่ือสำร 
(ICT) เพื่อเชื่อมโยงควำม
ผูกพันกับประชำชนให้มีส่วน
ร่วมในกำรให้บริกำรเมือง
และเพิ่มประสิทธิภำพของ
ระบบเมือง

•Social Media

•Smart Grid

•Smart Meters

•Smart Transportation

•Big Data

•Citizens – Leaders

•Economic

•Public Safety - Health

•Education

•Neighborhoods

•Broadband

•Sensors

•Mobile Devices

•Robotics

•Data Centers

• Green
Infrastructure

• Energy

• Waste

• Water

• Buildings

Urban 
Systems

Hardware/ 
Broadband

Software/

Apps

Social 
Systems

CITIES ICT
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Smart City Definition



“เมืองอัจฉริยะ คือ พื้นที่เมืองที่

ใช้บริกำรหรือผลิตภัณฑ์ทำง

เทคโนโลยีหรือไม่ใช่ทำงเทคโนโลยีที่: 

➢ สร้ำงสุขภำพสังคมและจรยิธรรม
ของประชำชนให้ดีขึ้น

➢ ให้บริกำรเมืองที่มีคุณภำพและ
ประสิทธิภำพเพื่อลดต้นทุนและ
กำรใช้ทรัพยำกร

➢ เพ่ิมกำรสื่อสำรระหว่ำงประชำชน
กับรัฐบำลในระดับที่มำกขึน้”
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Smart City 
IEEE IoT Initiative's Smart Cities Working Group:



• Population Growth
• Political Trend
• Technology Trend
• Social Trend
• Environmental Trend
• Etc.
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Trends leading to Smart Cities



Image Source: http://www.geohive.com/img/pic2.png

Image Source: https://ijroth.files.wordpress.com
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Trends leading to Smart Cities



GOVERNMENT

INFORMATIONCITIZENS

TRANSPARENCY

POLITICAL TRENDS
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Trends leading to Smart Cities



TECHNOLOGICAL TRENDS

Big Data is 

growing 

fast

Image Source: 

http://blog.venturesity.com
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Trends leading to Smart Cities



SOCIAL TRENDS

Image Source: 

https://www.triovia.com
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Trends leading to Smart Cities



ENVIRONMENTAL TRENDS

https://www.buildnative.co

m
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Trends leading to Smart Cities



The Smart City Ecosystem
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The Building Blocks of a Smart City



Some of the Capabilities and Potential Projects 
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The growth in urban population

29



The Growth of Greenhouse Gas Emissions
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An example of urban water 
contamination

Severe traffic congestion

A leak in the legacy water 
supply infrastructure

An aging power distribution 
infrastructure
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A Power Blackout in New York City
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The Pillars of Urban Sustainability
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Smart City Solutions for Modernizing 
Urban Infrastructures
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A Holistic View of a Human–Machine Interface in Smart City Operations
Sustainability, Reliability, Resilient by Optimizing the Flow of Resources 
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A Hierarchy of Civil Services in a Smart City
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A Hierarchical Control and Management Framework
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An MAS-Based Simulation Platform 

for Smart Cities

A Generalized Firewall for Smart 

City Operations
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How to Create a Smart City

Future-proofed cities foster 
growth and innovation.
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A Cloud-Based IoT Software Platform Helps 

to Speed Up the Deployment and Provisioning of a Smart City

40



An Overview and Technology Comparison of the Wi-SUN, NB-IoT, and LoRa 
Wi-SUN: Wireless Smart Ubiquitous Network; NB-IoT: Narrowband IoT; LoRa: Long Range
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An example of a mesh-based 
architecture.

An example of a star-based architecture, 
on which LoRaWANs and NB-IoT networks 

are based.
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Integrated Energy 
Management System

(Energy Internet)

China’s Perspective
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EI of the National Energy Administration 
   of China’s 2017 Action Plan
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The two perspectives on the Energy Internet (EI)
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The IEMS, the brain of the EI
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The Walls in the Traditional Energy Ecosystem



(a) Cyber system layer  (b) Physical system layer 
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The EI Architecture 



The Architecture of the IEMS
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The Deployment of the IEMS and Its Relationship with Other Facilities 



A Smart City Industrial System
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The Technical Framework of a Smart City
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A Five-Level Smart Electricity Structure



A Smart Charging Platform
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The Distribution Structure of a Smart Port
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A Smart Industrial Park Structure
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A Smart House Control System
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A Smart Building Structure
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A Smart Environmental Production System



A smart urban lighting system 
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A Smart Municipal Water Structure 



A Future Wuhan Science and Technology City Structure 

62



IoT-Enabled “Humans in the Loop Cyber 
Physical System (HiTLCPS)” 

for Energy Management Systems

Promoting building occupants’ 
participation 

in optimizing energy consumption
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Humans in the Loop Cyber Physical System 
(HiTLCPS)



A General Overview of the IoT for Devices That Interact and Exchange Data
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A multiobjective optimization-building strategy that uses an 

HiTL framework for the design of an operational workspace
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The taxonomy of the HiTL framework referring to the human and the 

system interactions
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A BEMS framework integrated with the IoT and an HiTLCPS to 
perform enhanced building functionalities
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A Schematic of the Proposed BEMS
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Coupled Cyber
and Physical Systems

Embracing smart cities with 

multi-stream data flow
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Multi-stream Data Sources in the Era of Smart Cities & IT: 

Information Technology
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Data Sources in Smart Cities



A Cross-Layer Cybersecurity  Enhancement Framework
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A Coordinated Utility 
Emergency Response

Addressing information-sharing barriers for

utilities and emergency response 
organizations
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The Data Types and GIS Layering
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The preplanning and the start of the flood event. Predicted structures in 

100- and 500- year flood zones are shown in blue and green, respectively.
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A flood event 24 h in structures in 100- and 500-year flood zones are 

affected. Roads are first impacted in flood zones (red lines), and additional 

areas of flooding are outside of historical flood zones (yellow border).
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A flood event 24 h in, where active utilities are 

flagged as affected.
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A flood event 72 h in a full-scale disaster is shown, especially in District 1. 

Services and structures affected in predicted flood zones and non-predicted 

impact areas (yellow) are observed. Impassable road sections are shown in red.
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A flood event one week in seven days after the initial event, flood waters have 

receded in most areas with isolated impacted pockets scattered through the 

area. Many roads are now possible. Flood impact areas (yellow) have been 
removed from the map based on direct reports and observations. 

Utility services are still being inspected for safe operation.
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The critical natural gas facilities were impacted.

81



The EMRS homepage description.
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The insert map feature in the EMRS. There are levels of 
information, data, and images that can be accessed as 
the user creates time-stamped reports for publishing.

83



84

Urban Planning 
Perspectives



กรอบการพัฒนาเมืองอัจฉริยะ

Element of a Smart City : 
Engineering & Urban Planning Perspectives
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กรอบการพัฒนาเมืองอัจฉริยะ
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การพัฒนาเมืองอัจฉริยะและ
ความยั่งยืน
Element of a Smart City : 
Engineering & Urban Planning Perspectives
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การถอดบทเรียน
การพัฒนาเมืองอัจฉริยะ

Element of a Smart City : 
Engineering & Urban Planning Perspectives
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ตัวอย่างโครงการ
การพัฒนาเมืองอัจฉริยะ
Element of a Smart City : 
Engineering & Urban Planning Perspectives
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Thank you
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สมาคมไฟฟ้าและพลังงานไอทริปเปิลอี 
(ประเทศไทย)

IEEE Power & Energy Society (Thailand)
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