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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SMART CITY USE CASE COLLECTION AND ANALYSIS -
SMART URBAN PLANNING FOR SMART CITIES -

Part 1: High-level analysis

FOREWORD

THe International Electrotechnical Commission (IEC) is a worldwide organization for standardizatioh_compg
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote|interng
cg-operation on all questions concerning standardization in the electrical and electronic fields. To this en
infaddition to other activities, IEC publishes International Standards, Technical Specifications|, Technical Re
Pyblicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC_Publication(s)”).
preparation is entrusted to technical committees; any IEC National Committee interestediinthe subject dea
may participate in this preparatory work. International, governmental and non-governmental organizations li
with the IEC also participate in this preparation. IEC collaborates closely with thesInternational Organizati
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

THe formal decisions or agreements of IEC on technical matters express, as n€arly as possible, an interng
cgnsensus of opinion on the relevant subjects since each technical cagmmittee has representation frg
inferested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Ng
Committees in that sense. While all reasonable efforts are made to ensure that the technical content g
Pyblications is accurate, IEC cannot be held responsible forthe way in which they are used or fg
misinterpretation by any end user.

In| order to promote international uniformity, IEC Natiofal Committees undertake to apply IEC Public
trgnsparently to the maximum extent possible in their natiopal and regional publications. Any divergence be
arly IEC Publication and the corresponding national or,regional publication shall be clearly indicated in the

IE[C itself does not provide any attestation of cefnformity. Independent certification bodies provide conf
agsessment services and, in some areas, accegss to IEC marks of conformity. IEC is not responsible fg
sgrvices carried out by independent certification bodies.

All users should ensure that they have the-latest edition of this publication.

members of its technical committeestand IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
eXpenses arising out of the (publication, use of, or reliance upon, this IEC Publication or any othe
Pyblications.

Attention is drawn to thexNormative references cited in this publication. Use of the referenced publicati
inflispensable for the.correct application of this publication.

shall nat be held responsible for identifying any or all such patent rights.

liability shall attach to IEC or its ditectors, employees, servants or agents including individual experjs and
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IEC SRD 63320-1, which is a Systems Reference Deliverable, has been prepared by IEC
systems committee Smart Cities: Electrotechnical aspects of Smart Cities.

The text of this Systems Reference Deliverable is based on the following documents:

Draft Report on voting

SyCSmartCities/286/DTS SyCSmartCities/301/RVDTS

Full information on the voting for the approval of this systems reference document can be found
in the report on voting indicated in the above table.

The language used for the development of this Systems Reference Deliverable is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC SRD 63320 series, published under the general title Use case
collection and analysis — Smart urban planning for smart cities, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,
e Withdrawn,

-

bplaced by a revised edition, or

e amended.

IMAORTANT — The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of ifs contents. Users should therefore print this document_using a colour printer.
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INTRODUCTION

In recent years, research on the relationship between information and communication
technology (ICT) and cities, focused on imagining the future of urban planning, has been one
of the most interesting topics in the industry. Smart urban planning (SUP) for smart cities is a
relatively new concept and has not received much attention around the world. The “smartness”
of urban planning describes the intensive use of digital technologies to optimize the urban
planning process. The concept of "smart city" has been implemented and developed all over
the world. In order to construct a smart city successfully, knowing how to implement SUP for
smart cities is essential, because it is the foundation of smart urban construction. However, at
present, reaching a consensus on the overall architecture of standards of SUP for smart cities

frctrattengimg—Fhedirectiomanduser requirtements of standards devetopmentis ot glear,

is sti

whic
for s

mart cities.

h affects the development and application effectiveness of international standards,of|SUP

Aimgd at addressing the above problems, a systems approach to collect and analyse SUP for
smait cities use cases is put forward. The purpose of this document is to collect?SUP for gmart

citieg use cases globally, to sort out the current situation of SUP for “smart cities

dom

to arjalyse the needs of SUP for smart cities work and its stakeholders.

Undgrstanding the use cases makes it easier to describe SUP fgp smart cities clusters
highl

Plan

futur

SUP

The
for s

1)
2)

3)
4)
5)

= =

pstically and internationally, including methods, framework, ideas, and GAPS model

ight use cases' commonalities. All use cases that are selected have actual Iegitigr
hing requirements are extracted from the use cases, and{recommendations are giv
e standardization items related to SUP for smart cities-\Collecting the use cases pro

mart cities:

tizens who want to have_a(better understanding of SUP for smart cities;
UP for smart cities operators who need to understand the requirements;

bgulators who are«responsible for developing and managing SUP for smart cities
blated regulations.

both
and

and
acy.

n for

ides

for smart cities to validate confirm the SUP for smatft cities reference model and refergnce
architecture.

arget users for this document include the following stakeholders who have interest in|SUP

smart city planners and service providers; who can learn about SUP for smart cities needs
and how to implement the ideas;

government agencies and heads, who can use SUP for smart cities and implement in future
works;
C
S

and
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SMART CITY USE CASE COLLECTION AND ANALYSIS -
SMART URBAN PLANNING FOR SMART CITIES -

Part 1: High-level analysis

1 Scope

This[part of IEC SRD 63320 explains the definition, development goals and theoretical mgdels
of smart urban planning use case collection and analyses. This document identifiesithg key
application areas of smart urban planning and determines the stakeholders\.and| the
relatlonships among them in the guidance of use case template.

2 Normative references
There are no normative references in this document.
3 Terms, definitions and abbreviated terms

3.1 | Terms and definitions
For the purposes of this document, the following terms and‘definitions apply.

ISO gnd IEC maintain terminological databases for usSe in standardization at the follgwing
addrgsses:

) FC Electropedia: available at http://www.electropedia.org/

3.1.1
smaft urban planning
digital and intelligent urban planning system, in which advanced technologies are used |n all
aspects, from decision-making, compiling, reviewing to evaluation

5O Online browsing platform: available-at‘http://www.iso.org/obp

3.1.

use pase
specijfication of a set of actions performed by a system, which yields an observable resul{ that
is, tyjpically, of value for'one or more actors or other stakeholders of the system

[SOURCE: ISO/IE€-19505-2:2012, 16.3.6]

3.1.

stakgholder

interlested/ party

indivjdual, group or organization that has an interest in an organization or activity

Note 1 to entry: Usually a stakeholder can affect or is affected by the organization or the activity.

[SOURCE: IEC 62542:2013, 3.19, modified — "interested party" has been added as a preferred
term and the corresponding note to entry deleted.]

3.14

domain

area of knowledge or activity characterized by a set of concepts and terminology understood
by the practitioners in that area.

EXAMPLE Taken from Smart Grid/energy system area: Generation, transmission, distribution, customer.

Note 1 to entry: Major area of similar technologies and organizational background, for the energy system some
domains are suggested in this document as examples throughout this document.

[SOURCE: ISO/IEC 19501:2005, Glossary]
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3.1.5
functional requirement
requirement that describes what the system must do

Note 1 to entry:

operations and features provided.

[SOURCE: IEC TR 62559-1:2019, 3.13]

3.1.6
non-functional requirement
requirement that describes what qualities the system must contain from an execution and

They are actions in response to events, or actions performed autonomously. They represent

perf

Note
limits
Note
[SOU

3.2
SuU
ICT]
Al
CIM
loT
LPV
VR
SD
GIS

4

4.1

The
enh

plang¢t by 2030. It calls.for innovation and broad collaboration between public and private so

rmance nerspective
™ ™

to entry: These are also known as “constraints”, “behaviour”, “criteria”, “performance targets”, etc.| Th

or controls on how well the system performs the functional requirements.
P to entry:  Non-functional requirements include: reliability.
RCE: IEC TR 62559-1:2019, 3.14]
Abbreviated terms
P smart urban planning
information and communication technology
artificial intelligence
Common Information Model
Internet of Things
VAN low-power WAN

virtual reality
Sustainable Development Goal

UJ

geographic information system

Contributing to Sustainable’‘Development Goals

General

United Nations published 17 Sustainable Development Goals (SDGs) with an ai
nce world peace and prosperity, eradicate hunger and poverty, and protect people an

The IEC SRD 63320-/series mainly addresses Sustainable Development Goal 11 (Goal
sustainable cities-and communities.

4.2

Goal| 11 'aims to make cities inclusive, safe, resilient and sustainable. This goal include

Application area of smart urban planning

targgts.‘which are related to smart cities: 11.1 Safe and affordable housing; 11.2 Afford

Py set

m to
i the
ciety.
11):

s 11

Bble,

accessible and sustainable transport systems; 11.3 Inclusive and sustainable urbanization;
11.4 Protect and safeguard the world’s cultural and natural heritage; 11.5 Reduce the adverse
effects of natural disasters; 11.6 Reduce the environmental impact of cities; 11.7 Provide
universal access to safe inclusive green and public spaces; 11.a Strong national and regional
development planning; 11.b Implement policies for inclusion, resource efficiency and disaster
risk reduction; 11.c Support least developed countries in sustainable and resilient buildings.

The SUP application areas studied in this document address the full list of targets in Goal 11
(Table 1). One application domain can address more than one target. For example, the
application area of smart community addresses 11.1 Safe and affordable housing, 11.3
Inclusive and sustainable urbanization, and 11.7 Provide universal access to safe inclusive
green and public space.
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Table 1 — Mapping application areas of smart urban planning and SDGs
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Smart urban planning

affordable housing

affordable housing and basic services and upgrade
slums.

SDG SDG target s
application areas
smart community action plan;
11.1 Safe and By 2030, ensure access for all to adequate, safe and smart land use planning;

smart city security planning;

smart economic planning

11.2

Affordable,

accessible and

By 2030, provide access to safe, affordable, accessible
and sustainable transport systems for all, improving
road safety, notably by expanding public transport, with

smart transpartation planni
t t

tran

sustpmabple

port systems

Special attention to the needs of those In vulnerable
situations, women, children, persons with disabilities
and older persons.

9

11.3]
sust
urbg

Inclusive and
hinable
nization

By 2030, enhance inclusive and sustainable
urbanization and capacity for participatory, integrated
and sustainable human settlement planning and
management in all countries.

smart community, action plg
smart land use,planning;
smart economic planning

=}

11.4

Protect and

smart(heritage protection

natu

ral disasters

gross domestic product caused by disasterssyincluding
water-related disasters, with a focus on protecting the
poor and people in vulnerable situations.

smart health-care planning

planning;

safeg,uard the Strengthen efforts to protect and safeguard the world’s . . . .

worlfi’s cultural . protection planning of histdrical
cultural and natural heritage. .

and patural and cultural city;

heritage smart urban cultural plannifg
By 2030, significantly reduce the number of deaths“and

11.5| Reduce the the number of people affectgd and substaptlally smart water management
decrease the direct economic losses relative to global I P

advgrse effects of planning;

developed
countries in
sustainable and
resilient buildings

Support least developed countries, including through
financial and technical assistance, in building
sustainable and resilient buildings utilizing local
materials.

supervision of smart
architecture

11.6/|Reduce the By 2030, reduce the adverse per capita environmental . .
: . iy . ; . ; : smart environmental protedtion
envifonmental impact of cities, including by paying special attention to lannin
impgct of cities air quality and municipal and dther waste management. P 9
) smart community action
l;i.\ﬁ:églwad:cess By 2030, provide univers&laccess to safe, inclusive and | Planning;
to s er inclusive accessible, green and public spaces, in particular for smart ecology managemen
greén and public women and childrenj.older persons and persons with planning;
spades disabilities. smart urban environmental
protection planning
11.a) Strong s + it . ial and . tal
natidnal and Support positive economic, social and environmenta smart government services
regional links between urban, peri-urban and rural areas by planning;

9 stréngthening national and regional development )
dleve lopment dlanning. smart urban master plannirlg
planhing
116 Implement By 2020, substantially increase the number of cities and

ol.iciespfor human settlements adopting and implementing
ipl"IC|LSiOI"I integrated policies and plans towards inclusion,
resource’ resource efficiency, mitigation and adaptation to climate smart environmental
efficlerfoy and change, resilience to disasters, and develop and monitoring
disakter ¥iqk implement, in line with the Sendai Framework for
reduction Disaster RISk Reduction 2015-2030, hotiStic aisaster 115k

management at all levels.
11.c Support least

5 Approach for use case collection and analysis

The IEC SRD 63320 series adopts a top-down approach to generate and collect the use case
of smart urban planning, as illustrated in Figure 1.
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* General study of urban

planning and smart urban
planning

* Develop SUP sub-system
* Develop use case template

for sub-system

SUP use case
collection

* Collect SUP use cases

using the use case template

« |dentify stakeholders, needs

and user stories

- 11 -

« Set up SUP use case

database through the
disassembly and integration

of stakeholders, user stories,

requirements, etc...

Use case integrative
analysis

« Based on the case

database, identify sets of
common requirements

 Use the common

requirements to scope out a
family of SUP standards

SUP high level
system study

SUP use case
database

IEC
Figure 1 — Approach for use case collection and analysis

Firstly, a thorough study of smart urban planning is needed at the beginning of use [case
collection and analysis. The purposes of the work of SUP high-levelssystem study inclugle to
idenfify sub-systems, to identify basic stakeholder needs, and to{develop SUP a use [case
template for sub-system based on IEC TR 62559-1 and IEC 62559-2. The template of gmart
urbah planning application area survey table is found in Annex A.

Secqndly, generate and collect a list of use case about smatrt urban planning following thg use
case| template. Develop a list of significant user stories, based on the collected use casle. In
each| corresponding area, one user story is generated for one specific stakeholder. Each|user
story| follows the same template, which includes oné.stakeholder (as a specific type of usgr), a
specijfic situation (when), a goal (I want to), and a‘reason (so that).

Thirdly, break down each element of the use(Case, including stakeholders, user stories,|etc.,
and establish the use case database of smart urban planning.

Lastly, conduct an integrative analysis”’based on the use case database, and identify the
stanﬂard gaps for smart urban planping and requirements for a family of smart urban planning
standlards.

This|document focuses on the first and second steps of the work approach.

6 Use case stratification

6.1 General

IEC TR 62559-1%and IEC 62559-2 give a detailed definition and classification about business
case), high-level use case and specialized use case. The IEC SRD 63320 series will congider
the qonteni and stratification of smart urban planning to correspond to three levels of use ¢ase.

6.2 Business case

A business case comes into being when something unites different actors (stakeholders) with
their own business goals.

For smart urban planning, business cases can be identified according to the step of urban
planning. There is a total of six business cases in smart urban planning, corresponding to the
six steps of urban planning system, namely preparatory work, data collection and analysis,
strategy formulation, plan review and approval, plan implementation, and monitoring and
assessment.

6.3 High-level use case

High-level use case describes a general requirement, idea or concept independently from a
specific technical realization like an architectural solution. High-level use cases can be derived
from business cases through model transformation, in which business actors involved in
business cases are transformed into logical actors that are interpreted as logical entities
involved in a particular high-level use case.
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For smart urban planning, the application area of smart urban planning is regarded as the high-

level use case. The process of breaking down smart urban planning into different high-leve
cases is a key part of high-level analysis.
6.4 Specialized use case of SUP

High-level use case usually describes an innovative, abstract function but the actual tech
implementation is not dealt with. On this basis, specialized use cases can be developed
explain a tangible elaboration of the technical aspects.

7 High-level analysis of smart urban planning

7.1 [ General
Smaft urban planning is the application of digital technology on the basis of urban-plan
Therefore, model of smart urban planning is adjusted and transformed on the basisfof-mog
urbap planning.

7.2 | Steps of urban planning

7.2.1 General

Urbaln planning is a systematic, formal, standardized work cyclic-process. It includes

| use

nical
and

hing.
el of

pre-

planfing, planning and post-planning stages. These three stages are.then further broken gown

into $ix steps, including preparatory work in the pre-planning stage, data collection and ana
strategy formulation, and plan review and approval in the planning stage, implementatior]
monitoring and assessment in the post-planning stage.
1) Rre-planning stage. The first, and in some respects, the most important stage is
dlanning,’ or preparing to plan. This stage diagneses the planning area. Once local off
gnd the public understand the purpose, values and benefits of planning and agree
drocess to prepare the plan, the following steps become much easier.
F
d

lanning stage. The second stage — ‘planning’ — consists of three major steps. These ing
ta collection and analysis, strategy formulation, and plan review and approval.

ysis,
and

‘pre-
cials
on a

lude
The

lanning stage in Figure 2 shows seyeral positive feedback loops. This is meant to illustrate

that planning does not always proceed in a linear fashion. At times, the planning depart

cpn need to revisit or reorder steps to respond to new data or unexpected reactions,
roposal. Some flexibility should'be built into the process to accommodate these unkng
epending on how planners.choose to organize the planning process, a given comm
ay also have more or fewer steps than what is shown.

3)

vl

ost-planning stagey. The third stage is ‘post-planning’, which consists of
mplementation, monitoring and post-implementation evaluation.

The prban planning-system applies to all kinds of urban planning, including master plan
new jand pre-existing land-use planning, urban revitalization, economic development plan
envilonmentakplanning, infrastructure planning, regulatory planning and so on.

ment
to a
wns.
unity

plan

ning,
hing,
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Figure 2 — The steps of urban planning

As shown in Figure 2, the steps of urbaf*planning are a whole life cycle, from pre-planning
stag¢ to planning stage to post-planningsstage, which includes six work steps. The conclugions
of the last step, monitoring and assessment, usually become the basic material for a new yrban
planning project to start. The work achievements of each step will become the input for the|next
step [through the arrow. In the strategy formulation step, it will return to the previous stgp to
collect and analyse new dataaccording to the requirements of new strategies. In the plan rgview
and approval step, it will return to the previous step to modify the strategies if the plan rgview
does| not pass.

7.2.2 Step 1 — Preparatory work

The |goals of preparatory work of urban planning are to identify the planning problems| and
objec¢tives, available resources within the planning area, and stakeholders involved.| The
activjties of-this step are following.

1) Ipventory existing urban planning, studies and tools.

2) Determine the planning purpose, capacity and readiness of the area.

3) Identify potential planning participants and stakeholders and agree with them on the urban
planning purposes.

7.2.3 Step 2 — Data collection and analysis

Data collection uses various methods or technologies to collect city information needed by
urban planning. The information collected is used for data analysis and planning compilation.
Data analysis mines data value and planning suggestions from various items of urban
information with the help of information analysis tools and technologies. The activities of this
step are the following.

1) Urban information collection, storage and quality check.

2) Urban data analysis and interpretation.
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7.2.4 Step 3 — Strategy formulation

Based on the issues reflected in data analysis and public opinion, and the development vision
shared by relevant stakeholders, identify the potential planning strategies within the planning
area from multiple aspects. Furthermore, this step also shall describe elements clearly involved
during strategies implementation, including timeline, participants, investment fund, etc., to
support the implementation of strategies. The activities of this step are the following.

1) Identify potential plan implementation strategies to satisfy goals and objectives.

)
2) Evaluate impacts of alternative strategies and select preferred options.
3) Recommend specific plan implementation policies, programmes, actions and tools.
4) Describe timeline and parties responsible for plan implementation.

7.2. Step 4 — Plan review and approval

Plan|review and approval is the qualitative or quantitative review of planning results by planning
decigion-making departments of third-party institutions to make planning results in line| with
relevant policy requirements and demands of all participants. The activitiescof|this step arg the
folloying.
1) Review the urban planning results to meet the requirements of laws,/policies and published
dlans.
F

2)

3) Make changes to the plan to resolve inconsistencies or.address issues of concern to [local
fficials and the public.

resent the plan for public and officials to review.

4) Take formal action to approve and publish the urban‘planning.
7.2. Step 5 — Plan implementation

Implgmentation supervises whether the implementation meets the planning requirements ip the
procéss of planning implementation. The actjvities of this step are the following.
1) Adopt a specific course of action to imiplement the plan.

2) Supervise the implementation of-the project to meet the targets or achievements of the
dlanning.

7.2.7 Step 6 — Monitoring.and assessment

Monitoring and assessment_gevaluates the results of the planning implementation aftef the
completion of implementation. It compares the gap between planning goals and actual situgtion.
The ponclusions of plafning evaluation will provide a basis for new planning. The activities of
this step are following:

1) Monitor progress towards achieving stated goals, objectives and indicators.

2) Heview and revise plan according to schedule stated in the plan or in response to changing
cpmmufiity needs.

7.3 | Transformation of smart urban planning

Based on the steps of urban planning, the model of smart urban planning shall further interpret
the planning process, activities and specific work with the help of digital and intelligent
technologies.

The IEC 63320 series builds an innovative and sustainable model to drive the adoption of smart
urban planning. It provides guidance for the working sequence of six critical steps of smart
urban planning from preparatory work to monitoring and assessment, see Figure 3. Each step
contains a number of planning activities as smart urban planning solutions supported by specific
technologies, including big data, CIM, loT, GIS, cloud, Al and so on. Specialized use case
analysis shall follow such a systems model, building on the foundation of specialized use case
collection.
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Figure 3 — The transformation of smart urban planning

8 Analysis conclusions of smart urban planning

8.1
Sma

General

advanced technologies are used in all aspects, from pre-planning-phase to planning pha

post

types and complex workflow. Therefore, there are many eptions for digital and intell
technologies to enhance the efficiency and effectiveness ofiurban planning.

8.2

Model of smart urban planning

8.2.1 General

The

Sma

effed

othe
urba

Hescription of the SUP for smart cities architecture model is as follows.

't urban planning refers to optimizing:the workflow and improving the accuracy

N planning can help smart city planners, public sectors, regulators and others to form

morg scientific development strategies in various fields of smart cities, such as

infra
help

structure, smart transportation, smart municipality, smart community and other fields. |
cities achieve sustainablerdevelopment goals.

t urban planning refers to a digital and intelligent urban planhing system, in which

e to

planning phase. Urban planning is a complex system, involving a variety of urban planning

gent

and

tiveness of smart urban planning based on use of Al, big data, CIM, loT, GIS, cloud and
technologies in six smart urban planning steps (business use cases), see Figure 4. §mart

Llate
ICT
tcan
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8.2.2

Prepfaratory work relies on the smart platform to assist planners and government agenci
orgahize planning tools, and try to gain recognition from more stakeholders. The technolg
involved include database technology,-knowledge graph technology, interactive technology

othe

The
inve
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Figure 4 — The model of smart urban planning

Preparatory work

intelligent technologies or technology packages.

business use case of preparatory work includes two application areas: planning
tory and stakeholder identification, see Figure 5. The former is the most fundam

bs to
gies
and

tool
ental

application area in the business use case of preparatory work, which aims to integrate all yrban

planfing, studies and tools. The latter is an ensuing application area. With the suppd
invetory planning tools, it is easier to identify any potential stakeholders so as tg
apprppriate planning goals and objectives.

rt of
set

/

~

precedence
—_—

o
«Busi e Case» i
include
—_——
x(aratory work

8.2.3

o

Figure 5 — General composition of preparatory work

Data collection and analysis

IEC

Data collection and analysis uses various methods or technologies to collect city information
needed by urban planning, and to mine data value and planning suggestions from various items
of urban information with the help of information analysis tools and technologies. The
technologies involved include loT, Al, GIS, CIM, big data, sensing technology, transmission
technology and other intelligent technologies or technology packages.
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The business use case of data collection and analysis includes two application areas: urban
information collection and urban data analysis and interpretation, see Figure 6. These two
application areas collect and then analyse city information in the preliminary process of smart

urba

Stra
auto
simu

The
area

seco
of pr

n planning.

/

«Business Use Case»

include precedence
—_— —

Data collection and
analysis

\

. SN
Q('l/ IEC
Figure 6 — General composition of data collection and analysis,\'()/
4
8.2.41e Strategy formulation ('19
gy formulation assists to improve the efficiency and quality o "B_';?nning, or refalize
matic planning with the help of technologies. The technologies-involved include yrban
|ation, visual augmented design and other intelligent technologiQ_ technology packgges.
business use case of strategy formulation includes three~application areas: parametric
planfing, evaluate strategies and identify potential strategies igure 7. The first applicption
is the most basic use case in the business use case ofs\t}a egy formulation, which reglizes
digital strategy generation. Then the planning strategiesCare automatically assessed in the
nd application area. Ultimately the most reasonaﬁgstrategy is identified with the support
bvious parameterized planning schemes and eQ tion results.
\}
" R
«Business Use Case» i
include precedence
Strategy formulation
N %\O lprecedence
N
. C) precedence
@’ \\ 1EQ
O%Figure 7 — General composition of strategy formulation
8.2.§5 Qlan review and approval
rA/ ew and approval is the qualitative or quantitative review of planning results by planning

Plan

decision-making departments of third-party institutions to make planning results in line with
relevant policy requirements. The technologies involved include spatial topology analysis, city

infor

mation model and other intelligent technologies or technology packages.

The business use case of plan review and approval includes two application areas: present for
review and approve and publish, see Figure 8. The former is the main application area in the
business use case of plan review and approval, which aims to review projects for compliance.
The latter is a subsequent application area, in which the planning is approved for construction
and publicized if it meets the requirements.
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Figure 8 — General composition of plan review and approval

8.2.q— Pram imptementation
o

Plan|implementation supervises the implementation of planning requirements in the 5s of
planfping implementation based on the implementation data integration and intellige: alytics.
The |technologies involved include 1oT, planning monitoring platform and other intell gent

technologies or technology packages. q/

«Business Use Case»
include
—>

Plan review and
approval

The |business use case of plan implementation includes two applic areas: planning

condfitions formulation and supervise implementation, see Figure Ianning conditions
formllation is an important basis application area, which aims to co planning conditiops to

mee{ the requirements for the following implementation supervisioo:)

C,
4 Q/\J N
«Business Use Case» i
include precedence
—>
Plan implementation
. oS /
\'s(\‘U IEC
Figure 9 — General p%&osition of plan implementation

\)
8.2.7 Monitoring and assessm@t

Monitoring and assessment mor&:}(ors and collect the city running data in real time, and carfy on
the gystematic assessment ity public sectors. The technologies for planning evaluption
invoI'L/e urban examinatio latform, smart city operation centre and other intelllgent

techpologies or technolgy packages.

The business use cg%))f monitoring and assessment includes three application areas: dynamic

monitoring, impl tation assessment and public engagement, see Figure 10. The| first

application ar is fundamental scenario in the business use case of monitoring| and

assepsment grasp real-time urban building environment information. Then| the

implement n situation is automatically assessed in the second application area. In the|third

appli %ﬁh} area, public engagement promotes the people-oriented urban monitoring| and
nt

asse
- Precedence

precedence

- precedence

Figure 10 — General composition of monitoring and assessment

«Business Use Case» .
include

Monitoring and
assessment
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8.3 Characteristics of smart urban planning
8.3.1 Large numbers of heterogeneous urban data

A city will generate massive amounts of data during its operation, and its data sources can
include traffic data, mobile data, municipal facility sensor data, economy data, etc. These
massive amounts of data can effectively support the compilation of SUP for smart cities and
become an important feature that distinguishes it from traditional planning. In the research of
SUP for smart cities, people are able to grasp the dynamic changes of urban space and
economy more intuitively and accurately by mining large data sample, real-time dynamic and
micro-detailed urban planning data.

8.3.2__Analysis model based on technology

Diffefent from traditional urban planning, which relies on empirical judgment and qualitgtive
analysis, SUP for smart cities is based on big data and artificial intelligence (Al),whicH can
accurately measure urban status, simulate and predict urban trends and automatically geng¢rate
reference approaches through machine learning, urban quantitative analysis models| and
operptional mechanisms. This will efficiently assist urban planners to make decisions,| and
greatly improve the accuracy and scientificity of SUP for smart cities research.

8.3.3 Information platform of smart urban planning for smart cities

In the SUP for smart cities, the ability to locate, transmit and share,information will be ralpidly
imprpved. SUP for smart cities can accurately locate the interest groups affected by the|plan
throygh data analysis, and build information platform and/discussion platform to reduce
information threshold and let the public access the information and data more easily.

8.4 | Technologies involved in smart urban planning
8.4.1 General

Technology has already been proven to assistr'in the urban planning process. Thrpugh
techpology, urban planning teams can increaseg, their productivity and help citizens to get more
involved in the urban design process. Some.'of those technologies are described in 8.4{2 to
8.4.4.

8.4.2 Cloud technology

It is § kind of data technology that collects, calculates, stores and manages massive datd in a
unifiegd and standardized manner;'including data collection, synchronization, data developrpent,
data| quality management, (data standards, data modelling and development, data sequrity
manEgement, operation and maintenance management and other functions, so as to achieve

efficient integration, unified management, sharing and exchange of city-wide data. With ¢loud
techpology, urban planners can create a database to receive details of certain urban afeas.
Mordover, cloud technology can help in planning larger infrastructure projects.

8.4.3 loT technology

This |technolegy is built based on the concept that all the desired devices can be conngcted
inside a specific network for sharing data and information without any manual intervention| The
devitres Used for this can be segregated conditional to their capability to send, receivel and
gather data in the given network. IoT is conspicuous due to its salient properties: it is secure in
nature, can be used on smart devices, can connect to any type of network, aids faster
connectivity, etc. Many of the basic IoT tools are already in use in an urban context. Those
include smart streetlights that switch off automatically and save energy. Urban planners can
build on those solutions and develop concepts that enhance the urban infrastructure.

8.44 Al-enabled review technology

This method is used in the planning review process. According to the purpose and requirements
of the review, an automatic review system is developed to support issuing review reports, and
assist the inspectors to complete format inspection, rigid index review. Standardized and
objective machine review results are used to assist human review to form the final review
conclusion, which serves as an important basis for project review (administrative review) and
approval.
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8.4.5 3D modelling technology

It applies the computer graphic technology, 3S technology — which comprises remote
sensing (RS), global positioning system (GPS), and geographic information system (GIS)
technology — and integrates urban two-dimensional vector data, digital image data, elevation
model data, the new products of surveying and mapping data and other 3D model data. It aims
to build different precision city 3D scenarios such as urban topography and landform, built
environment, etc.

8.4.6 Spatial analysis technology

It refers to common spatial analysis tools, such as view analysis, sunshine analysis, thermal
analysis and other spatial calculation models, which are used to analyse complex urban scenes.
The pasic spatial measurement and analysis functions such as distance measurementhgight
measurement and area measurement. The analysis results can be visually displayed)with an
urbaph 3D model.

8.4.7 Urban knowledge graph technology

It collects and processes data automatically, reduces the dimension of data,into knowledge
elemlents, and then constructs the knowledge system about the city. At the’'same time, the|data
of different urban planning knowledge fields are connected in series ‘and parallel with the
software to build a semantic network in the context of urban planningyso that it has the ability
to explore, analyse and answer planning questions. In addition, the urban knowledge draph
also |supports advanced scenario planning functions, allowing ptanners to study and comjpare
the "fwin worlds" generated under different planning proposals; so as to optimize the planning
scheme.

8.4.8 Virtual reality technology

Virtugl reality is also helpful in simulating scenarios/to model urban environments inf 3D.
Thropgh the use of advanced visualization technigues, urban planners can visualize different
urbah areas. In this way, potential environmentalimpacts can be projected. This leads to Hetter
undgrstanding of the content of planning and désign in a dynamic interactive way, and improves
the isualization ability of the planning schéme.

8.5 | Overview of application areas collected

To afrange the business cases and high-level use cases in coherent order, an application|area
collefction list can be derived, see Table 2. As the step of smart urban planning, each business
use fase contains several high=level use cases corresponding to the solutions to implement
this step and forward to the mext step.

Table 2 <« The list of smart urban planning application areas

Steps of urban/planning

X Application area
(business use-case) PP

B.1.1 Planning tool inventory

Steg 1 — Preparatory work
B.1.2 Stakeholder identification

B.2.1 Urban information collection

Stefd 2°¢Data collection and analysis
B.2.2 Urban data analysis and interpretation

B.3.1 Parametric planning

Step 3 — Strategy formulation
B.3.2 Strategy analysis and comparison

B.4.1 Present for review.

Step 4 — Plan review and approval
B.4.2 Approve and publish

B.5.1 Planning conditions formulation

Step 5 — Plan implementation
B.5.2 Supervise implementation

Step 6 — Monitoring and assessment B.6.1 Dynamic monitoring

The detailed information collected for each smart urban planning application area is shown in
Annex B.
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