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1 ABSTRACT

Sustainability as one of the most recognised gplasiin urban and environmental planning, whicHude

not only the economic and environmental dimensious also social factors. In order to measure social
sustainability, different criteria are mentioned ¥arious research. Some have recently emphasised
participation, social engagement, and social pgpgiion. These terms convey a shared meaning of
participation of lay people in planning and mangdineir city or neighbourhood. Participation inmpiing

has social justice implications, which leads toiaostability. From another point of view, partieipry
planning increases personal power for those whagsg and reinforces democratic values. Staketsdlde
participation in the planning process can be imgleted by different means, changing from distrikgitime
gquestionnaire to holding a communicative meetind ey planners and similar experts. emerging
communication technology brings about new capasliof engaging stakeholders and lay people inrurba
and environmental planning. New technologies, saginformation and Communication Technology (ICT)
and Big Data, provide extensive and easy participadf people in policy-making decisions that gaver
their cities. Far-reaching comprehension of the wagple use and interact with the environment is an
important factor for decision makers and plannéte aim of this research is to explore the potemtia
technologies available to lay-people at differenales of urban planning. From this exploratidig t
capability of technologies Will be assessed foirtability to accurately interpret people's pereeptof, and
interaction with the environment.
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2 SUSTAINABILITY AND PARTICIPATION

2.1 Social sustainability

Sustainability has different subsets, all of whaole important for a comprehensive realisation. &itine
introduction of planetary sustainability, sociak&inability has largely been neglected (Woodctaftckett,

& Caistor-Arendar, 2011). Social sustainabilitydisfined as “a process for creating sustainable;esstul
places that promote wellbeing, by understandingtvdemple need from the places they live and work.
Social sustainability combines design of the phalsiealm with design of the social world — infrastiure to
support social and cultural life, social amenitiggstems for citizen engagement and space for pcopnd
places to evolve” (Woodcraft et al., 2011). Variaugicators are mentioned in scholarly researaméasure
the success rate of social sustainability. Theesdififerences between traditional and recent indrsain
term of that represent the level of social sustaility achievement.

traditional indexes concentrate on static analgased on statistical data, and the new metrics hexesd
toward combinations of indicators that representangjtative and qualitative measures of social
sustainability. These new indicators are basedustamable principles and objectives that emphatise
"deliberative and reiterative participation proc@sslving a wide array of stakeholders and loogérats"
(Colantonio, A. and Dixon, T. 2009). Participatits also regarded as one of the dimensions of social
coherence and social justice that are in the doméisocial sustainability (Griessler & Littig, 2005
Therefore, stakeholder engagement is now a sh&wa@ateristic of many research undertakings withen
sustainability sciences (Brombal et al., 2018).

2.2 Participation

Although participation can occur in different forraad activities (Dempsey, Bramley, Power, & Brown,
2011), a corporation in social activity, it playsracial role in urban planning since it providesdamental
infrastructure for further social participation. &tdefinition of the social sustainability presentey
Woodcraft et al. (2011) can be regarded as sensibie definition has an emphasis on the combinatio
designing the social and the physical world whiabuld lead to the future engagement of people imroth
social activities. However, the combination of @iaband physical world could not be reached withbe
consideration of participation. without people totipate the planner cannot understand theneadls nor
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their interest for a place for social activity. Téfre, the recent indicators of social sustainighihdicate
"local actors and residents’ perceptions as pathefoverall measurement process" (Colantonio &oBjx
2011). According to the new indicators and defimitisocial sustainability will be required whenidasg
and planning public environments (combination ofygtal and social) involves participation of thé al
stakeholders in this process. Bringing togetheferkht stakeholders of a project has some political
consequences since it distributes the power okiterimaking among a greater variety of groups (B2ch
Ts'erts'man, 2002; Berman, 2016). In consequenae & political view, by reflecting the preferencew
desires of the lay people, the process of particigglanning empowers the people and reinforcepitars

of democracy. However, Limited levels of the pap@&tion (Berman, 2016) devalues the participatory
process. Significant Participation, on the otherdhgrovides legitimacy by the public, which givssproval

to the decisions (Berman, 2016).

Churchman (2002) states that participatory plancimgnges planning from a more procedural process to
process more concentrated on context and cont8nth'an approach requires the planner to begin the
process on more of a microlevel and from thereuitwhup to more of a macrolevel" (Bechtel & Ts'grian,
2002). This means that participatory planning hasn@e local attribute than regional and national
implications. However, starting the work from a mievel like a residential District, that inspirsgecific

set of neighbourhood values would have suggestiadsmplications for the macrolevel in accordand w
both planning and process principles (Bechtel &effs'man, 2002). Berman (2016) believes that
participation and engagement of the people in thaning process means extracting the local knoveedg
He translated the local knowledge as local desiresneeds, local cultural values and social custwitis
environmental problems and nuisances.

Moreover, "local knowledge contains elements wherédrals perceive, measure, and evaluate their
environment; solve problems; and ascertain newrnmédion, including processes whereby knowledge is
produced, stored, used, and transmitted” (Berm@apY Here are some cues that can differentiate the
various kinds of participation. The understandirigpeople's desires and needs would differ in tefm o
methods and tools from understanding how peopleepar, measure and interact with their environment.
Horelli (2002) explains that interpreting the radaship between human behaviour and the environiigent
based on three different levels of individual, conmal and societal regulation. "Communal regulation
means the opportunity of a group or local colleztio influence environmental issues, for instattweugh
participatory planning; societal regulation takdacp as regional policy zoning laws or urban policy
programmes. Individual regulation can be seen asstibjective appropriation of the environment amal t
processing of this experience in which the settind its cues are used as a means of psychic gelbton"
(Bechtel & Ts'erts'man, 2002). The individual regidn refers to the psychical and mental processghich

a person regulates his/her behaviour or actiomenpthysical, social or natural environment. Accogdio
different considerations of human attributes irtipgratory planning we can divide the participatjprocess
into different types. The use of people's desires@eferences in a deliberative and communicatigehod

can be considered one type of participation. Evaloaf perception and realisation of individuaislaheir
behaviour in the urban context is another typeasfigipation. In contrast to the latter which, ism active
participation, the former is more passive.

The aim of planning in this framework is to compith the needs and intentions of the participants.
(Berman, 2016, Bechtel, 2002 #29,) Therefore, basethe goals of participation the process wouftedi
and consequently the method and the tools thatdwvoelapplied would vary. Horelly (2002) defines the
participatory planning as a " social, ethical, aditical practice in which individuals or groupssisted by

a set of tools, take part in varying degrees atowerlapping phases of the planning and decisiokimya
cycle that may bring forth outcomes congruent whgm" (Bechtel & Ts'erts'man, 2002).

2.2.1 Dilemmas of participation

During the engagement of lay people in the planpirmgess, some important issues are arising. Tdle et
people participating in the planning process isiraportant matter since the main goal of participato
planning is to have an exact delegation of the canitp who would be the representatives of theinetyc
In the planning process, the planner usually dedls people in terms of aggregated populationsariRérs
tend to be wary of the microlevel, because it willke things even more complicated than they alreaely
It is easier to work with macrolevel statisticsttlase readily available than to try to generateratével
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data" (Bechtel & Ts'erts'man, 2002). However, thiethod sacrifices many desires of the different
constituency groups since each group of peopléthasvn preferences and needs. The participat@ygss
usually has marginalised minority groups of theetydike women, young people, and elderly; howetves
more representative of the diversity that compdisegeneral society (Bechtel & Ts'erts'man, 200a¢k of
experience and knowledge of planning is anotheridyaior effective public participation. This deBocy
has been recognised as a reason for the reluctdrereyaging the public within urban planning (Coné
Evans-Cowley, 2006; A. Wilson, Tewdwr-Jones, & CemiR017). "There are two problems here: one is
that there are no developed tools for how to actisinghis goal, so each planner tries to work ostrategy

on his or her own. The second the problem is thgipal plans are usually expressed in two-dimeradio
drawings rather than in words, and it is very diift to express the reasoning behind the plan draf the
considerations that went into the final productspréed in this way" (Bechtel & Ts'erts'man, 200R).
overcome these kinds of shortcoming a wide varidtyools and techniques exist and can be applied to
participatory planning. Traditional tools like qtiesnaires and survey are less communicative thaméew
emerging tools such as augmented and virtual ye#fitthis paper, the potentiality of using the adees in
the information and communication technology footdifferent kinds of participation planning will be
discussed.

3 ITC AND PARTICIPATION

Traditional tools and methods to facilitate the gpah publics participation in the urban planningqass
Traditional tools and methods to facilitate the eyah public’'s participation in the urban planninggess
include interview, questionnaire, and observati&@ach of these methods continues to have an ady&iita
limited to the initial stage of the study (Bech&lTs'erts'man, 2002). However, these methods ate no
efficient because of their sampling limitationsrajavith spatial and temporal scopes. They cannatrcaor
comprehensively represent the complexity of humeimakiour and social interactions. In comparisoth&o
new methods of research, surveys, interviews, cliservations are more cost-effective, but theynateso
reliable because of the subjective bias and obsenflriences (Huang, Lin, & WU, 2017). Moreover,
enormous work of the investigators makes thesestephausting. Based on Carver, Evans, Kingston, and
Turton (2001), traditional means of participati@guire prolonged discourses between organisatiothshe
public. They enumerate the following barrier foaditional participation "It takes time, familiarjtyand
confidence with bureaucratic procedures, persomalacts in key places, money for campaigns, angiai
transport in order to attend meetings" (Carver,nsy&ingston, & Turton, 2001). Therefore there isezd
for using more intelligent ways that can efficignind quickly collect data. The era of informatiand
communication brings about promising kinds of toatsd facilities for investigating and exploring the
interaction between the city and its inhabitantsroligh these advances, from various forms of ppatiory
planning emerge. Information and communication netbgy (ICT) provides fundamental infrastructures
that enable the city to turn into an intelligenttignwhich is able to incorporate different functad
dimensions through the flow of datasets. Progressléd to the introduction of new concepts hamelgrs
cities. "Various international cases present adtive approaches to the smart city, while theytadipe the
Information and Communication Technologies (ICT} faultiple purposes, which vary from simple e-
service delivery to sophisticated data collection municipal decision making" (Anthopoulos & Vakali
2012). Anthopoulos (2012) declares that the snoiyt and urban planning are responding to their
requirements in an interactive, beneficial, andosutive interrelation. several mutual meeting peican be
recognized based on the argument that the smaramhitecture consists of four different layerkey are:
user layer, service layer, infrastructure layer dath layer. In the user layer the smart city maktslanning
dimensions through the participation of the stakddrs. In the service layer, intelligent transptiota alighs
with the planning principles, and e-democracy sawifacilitate public consultations with open diale.
these factors influence planning, and express loeglirements. However, infrastructure layers must
conform to planning policies and planning shouldedep the smart cities uniformly across regions for
coherent development. "Finally, the smart cityagadlayer must be kept up to date with accuratenihg
information, in order to deliver efficient and effive e-services to the local community" (Anthopsul
Vakali, 2012). Rathore, Ahmad, Paul, & Rho, (20dé%¥cribe another model of the smart city with &#-t
architecture which coincides with Anthopoulos' modet gives other valuable insights for the smaiy c
from the ICT point of view. In the first tier, datsgenerated and collected from various resouesause

of these data produced through various tools angtete are heterogeneous and vary in format, thet @di
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region and periodicity. The second and third tigrs two intermediate layers that transmit and mece
collected data respectively. In the last tier, tlaa is interpreted in order to use the result prodiuce a
report. Implicit in these two definitions of the arh city are the roles of individuals or groupsttban
deliver new implications and adaptations within gasticipatory planning. In the Anthopoulos modéak
individuals, or groups, are producers of the dayaid, and consumers are the user layer of dat&dtiere
model people are present at the first tier as mexduof data. These various the roles (producer and
consumer—users and stakeholder) can play in the siyalead us to the definition of two differesrts of
participation, namely active participation and pasgarticipating.

Each of these kinds of participation would satigffferent goals of participation. The existencetloé
stakeholder at the first layer as a generator efddta would be useful in a kind of participatiohew the
subject of the study is human behaviour and hunmderaction with the environment. As previously
discussed, since this kind of participation dealth Wwuman behaviour like perception, it does naisider
people's desires. Therefore, in this kind of pguditton with respect to the different roles of peoas being
passive producers of data. Conversely, active qigation requires the preferences of the peopléeto
considered in parallel to other sources of data {fne extent of air pollution or the amount of evattorage)
and included within the decision-making (consuntimg data).

Accordingly, the process of participation of peoplehe smart city can be divided to three levely:the
layer of generating and collecting data; 2) thetayf processing and analysing collected datah&)ayer of
interpretation and decision making. In the follogisections, each of these levels is discussed.

Generating Data Data layer (pollutions
(participants as level, water storage
roducer level)
Pas P ) Act
siv ive
c Par
Par Processing Processing tici
ticl :
. pati
pati on
on
Decision making by Decision making by
experts experts and participants

Figurel: The hierarchical levels of participatotsrming in the smart city

3.1 Information and data gathering

The Wireless Sensor Network (WSN) throughout fashl distribution and integration into the urban
infrastructure created a digital skin over the ¢itiyn, Gubbi, Marusic, & Palaniswami, 2014). Embedidnd
pervasive devices in an appropriate platform widingrate and share the huge amount of data and
information to fortify the city for planning and @éeopment (Rathore, Ahmad, Paul, & Rho, 2016).

These kinds of data that are produced by smaruiibigs devices which are communicating with ea¢teiot
provide a massive amount of data that is refewesstBig Data. " This type of Big Data analysisviles a
better understanding and useful information abloetfature as well as about planning and developntlens
providing us insight into Big Data" (Rathore, Ahmdeaul, & Rho, 2016). With an increasingly urban
population inhabiting cities in the future billiow$ smart devices will communicate to each otheictvhin
turn, produces huge amount of big data. "Henceanalysing the data based on user needs and chaittes,
would become even smarter” (Rathore et al., 2016).

Different sorts of big data like volunteered gegdpia information (VGI) create the possibility ofpanding

the engagement due to the spatial normativity &xadts in heterogeneous platforms (Tenney & Sieber,
2016). For this purpose, "The combination of lamatware mobile devices and Internet connectivitma

for easy reporting of infrastructure problems avvision of feedback on events" (Tenney & Siebed,&0
The developments of indoor positioning system (JA&) example, Wi-Fi positioning technology, brings
about new possibilities for spatial behaviour reslean order to understand how large crowds of fEeape
occupying space, interacting in space, and redefispace (Huang et al., 2017). Therefore theseskafid
smart city and big data facilitate data analysid amanagement of the events that occur in the uspanes
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such as human behaviour (Vlachokyriakos et al. 620X ompared to traditional environmental behawriou
investigation methods, IPS system is capable d&f fitdvering the entire investigating area" (Huanhgle,
2017). Therefore this method of aggregating datausafulness especially in the neighbourhood areehw
is the most appropriate scale of participatory plag. These state-of-the-art tools bring about athges in
the passive participation where people behaviounger the study. In this way the public is presdras
data without the need of distracting people inrtheés and involving them actively (Cardone et 2D13).
Tenney and Sieber (2016) explain that passiveqiaation posits an indirect relationship betwedizens
and officials. "Inherent in these methods of pgyation are techniques that can utilise unstructudata,
behaviour-analytical algorithms, and distributednpating infrastructures to collect, transform, andract
relevant social signals from massive datasets @iorariety of sources"(Tenney & Sieber, 2016). Algya
Duperrin (2014) believes the shift to the digitatdiated participation would be preferred by theligublt
is not participation that wearies people, nor dskl of sense, but its active nature. It requinee t{without
being sure to get anything in return) and attentddm one denies the advantages of information shdrut
employees do not understand why it requires extekwand citizens are happy about the benefits ety
from the use of collective data (even unconscigusly won't spend their life behind their screerptovide
a predictive, analysing and proposition machindwdeas, feedbacks and experiences" (Duperrin,)2014

Here it is asserted that big data and its relaelnologies will be solving the problem of mardjsetion in
participatory planning. Big data by VGI and by hessing massive datasets claims that it is providing
solution for the sampling problems, which are s@&daas being representative of entire populati#itstin,
2014).

3.2 Processing

"Traditional data analysis tools and techniquesnoaiube used because of the massive size of a data s
Sometimes, the non-traditional nature of the dagama that traditional approaches cannot be apgplied if
the data set is relatively small" (Tan, SteinbathKumar, 2013). Data science and software engingeri
have already provided the necessary facilitatarprfocessing information in the huge amount likg déta.

In the processing level, the data produced thrabghfirst level will be evaluated so that we car #as
layer (processing) as receiver of inputs that pceduoutputs upon these inputs. "It is often argtined
adopting data-driven approaches and computatioettiads remove the requirement of getting too ineglv
with dealing with the raw data" (i.e. VGI) (Tenn&ySieber, 2016) therefore the process is comprifed
converting raw data into useful information (Tanakt 2013). In this regard, machine learning athars
and data-driven approaches are applied to discineeknowledge that is disguised in the inputs and t
produce results and insights in term of outputstifidial Intelligence in various guises is commgnised in
applications to understand and adapt user beha&/i¢Ghin, Callaghan, & Lam, 2017). In this levelamy
different behavioural patterns of the people camfggregated and clustered in the different clasgifins.
"Various classification algorithms have been exgiiprthe majority of which has centred on harvesting
processing and visualising personal informatiothegivia explicit (user input) or implicit (devi¢eacking)"
(Chin et al., 2017). Classification can be regardea process of learning a targeted function $eigaing
the given dataset to specific predefined featuneb shat the model can be used to predict theifitzion

of a novel instance whose classification is unkngWan et al., 2013). Resch and his colleagues (2016
participatory research used tweets to assess rcfizgrception of the city. In this research, aisem
supervised learning algorithm was applied and llestd to categorise tweets of residents based ®n th
contextual emotion of the tweets which have sintjtam spatial, temporal and linguistic dimensions.
(Resch, Summa, Zeile, & Strube, 2016). With thiassification, they were able to depict the spatial
distribution of the emotions in the city which, tarn, was interpreted as an environmental influenice
citizen perception.

The features of these algorithms are enumeratdetiag predictive, acting in real-time and learnfrgm
existing circumstance for making better decisiothmfuture (Winter, 2015).

However, some debates around the usefulness ofithlgoarise when the transparency of its functisn i
considered. Algorithm can be assumed as a senofifuns that is running in a procedural way fovsa a
problem. These procedural steps are so intercoshéieat it makes it difficult to recognise whenuadtion

ends and another starts (Tenney & Sieber, 2016¢sd ltharacteristics, besides the closed source and
proprietary services of software, are defined askblboxes (Duperrin, 2014). Therefore relying oesth
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opaque black boxes may to some extent compromesadiiantages of democratic aspects of participatory
planning. "The primacy of control in this data-dniv realm of big data analytics is bestowed onto the
algorithms that often act behind the scene, ogigift from both the citizen and the city officidl'enney &
Sieber, 2016)

Classification can be regarded as a process afifgpa targeted function for assigning the givetasiet to
specific predefined features so that the modeltmmised to predict the classification of a novetance
whose classification is unknown

3.3 Analysing and decision making

In this level, in passive participation analysirg tresults will be evaluated by the experts of uhgan
planning field, while in the active participationet primary decision makers are the stakeholdetadimy
lay people. Since the result is being producechatprevious level it would be in a form of figurasd
graphs that are understandable for the expertadiutor the stakeholders. Therefore, this levelnesg to
make some differences between the active and thgvjeaparticipation in terms of representation e t
results. For active participation, the differen¢sarios for the city or neighborhood should beasented in

a comprehensible form for the participants. Theeh@isualisation tools and technique "with a higlgee

of interactivity ought to be important in creatingportunities for good communication that, in tucan
create higher participation in dialogue process@llger, Thuvander, & Wastberg, 2017). Here the
emphasis is on the visualisation feature as a mefathscreasing the complexity of the professioratis in

a comprehensible way for the lay people on thehamel, and on the dialogic and interactive proaessder
provide a basis for the participants to express ttieas and opinions on the other hand. This atsotanthe
integration of different functions in one platforable to provide a visualisation tool that supports
communication and dialogue. Many 2D and 3D repriadie tools for the realisation of visualisatiama
previously have been created. Virtual reality angnaented reality are two 3D visualisation tools Eyed

in various participatory planning. In the case ofual reality, display and test of different demeinent
scenarios of the built environment (Amirebrahimi Rajabifard, 2012) or realisation of how different
alternatives design elements will affect the cityperience are examples of participatory planning.
Augmented reality has great potentiality in theteghof urban planning due to the fact that "itiagks a
realistic representation in real time at the acsital of the proposed built environment" (Billgeraé, 2017).
Moreover, some game platforms were recently studgedlisualisation tools that implemented critetiats
as participation, interaction, realistic visualisaf learning effect and knowledge transfer (Bitlge al.,
2017). The improvement of the participatory asmdgilanning in terms of inclusion through the u$ehe
virtual reality and augmented reality was proved tie initial VR-Planning project. However, the
engagement of the underrepresented groups anaofdepthat are not familiar with using such tecbgas
was not answered (Schrom-Feiertag, Lorenz, Reg8leifgast, 2018). The use of the smart phone ihstea
other kinds of VR and AR (for example cave) as avg@ve and ubiquitous tool in everyday life can
mitigate the problem of limited inclusion of people

Worldwide accessibility to the internet is a grimatndation for sharing the idea and informatiomribvide
best platform for participation in urban planningy, He, & Gong, 2010). Based on the IWS (Internet
World Stats), by the June 2018 there were 4.2hilinternet users in the world and internet petietraate
was 55.1% across the globe (https://www.interndtigtats.com/). It shows exactly how massive is the
dominance of internet in the societies. Therefoeedissemination of a platform through the intemmetid
increase the probability of engagement regardléggagraphical limitation which in turn will increa the
likelihood of further participation. Online and wdiase virtual reality has opened up new forms of
communication, interaction and collaboration fortjggpation in urban planning (Jiang, Maffei, & Md,
2016; LEVY, 2011) Online virtual reality by capahjlof covering more people and stakeholder inigpat
and temporal dimension can overcome the shortcorningharginalisation some groups of the public
(Bulmer, 2001). Another issue is the probable weakrof the computational power of the smartphome an
even PCs that has been solved with cloud compticignology. Since Cloud computing is independent of
location, users can access to the internet andcesrat anytime and anywhere. In online participato
planning, cloud base augmented or virtual realty be applied. Therefore, this technology wouldubed

as software tools for planning to disseminate ttep@sed design and stakeholder would be able te sha
their idea and communicate with each other. Thes#s of VR and AR cloud base technologies gives th
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ability to the user to share the screen and contrinlal perspective with other participants to pemte on
spatial planning issues (Shen, 2014 #128). Faopgses of communication and discourse among
participants, Web2.0 can be considered as wellidped and sufficient technology for fulfilling thesims.
"Web 2.0 refers to the second generation of the \Wilerein interoperable, user-centred web apptioati
and services promote social connectedness, mediairdormation sharing, user-created content, and
collaboration among individuals and organizatio(3!' W. Wilson, Lin, Longstreet, & Sarker, 2011).€lh
key words in this definition are user-centre contérformation sharing, and collaboration. Basedthis
definition social medias like Facebook and twittee kinds of web 2.0 which enhance and promote
electronically social interaction among end us@&rerefore a combination web 2.0 and visualisatmist
and technique can be applied in order to engagel@@&oa communicative and interactive way. Avaiigb

of various combinations of already mentioned tedtgies in different environments and on variousiclesy

will raise the opportunity of capturing people tdan planning. Integration of web-based virtualitgand
web 2.0 technology will provide an interactive az@mmmunicative environment in which participant can
roam around a 4d (including time) environment. V2alis characteristic of this platform would provige
environment for sharing their idea and experienith writing a comment in relation to that environme
Here it would be possible that participant disowitk each other for finding a solution and decisinaking.
This composition of web 2.0 can be created frormaerged reality, instead of virtual reality, to hephed

on the smartphone for in situ. Implementation o target relies on the smartphone since the simamtpis
ubiquitous, inexpensive, mass-produced, interneneoctable and currently has sold hundreds of msliper
years. "This momentum ensures a large-scale instefrmumber of users and broad geographic coverage"
(Schmalstieg, Langlotz, & Billinghurst, 2008). Théare, by using smartphone augmented reality peaple
city and near the targeted place for planning bifimmy their phone camera over a QR code can simply
download an augmented reality application that sogmses the 3d model(s) of the proposed desida(s)
the real site. This application benefiting of wel® 2nfrastructure would provide for users annotatio
associated with the proposed layout or selectioth®fvarious options from a pop-up menu. Here itilgio
possible users move in the real world while seehregy proposed planning in a 3d form and annotations
related to those virtual objects. Users will besatbl add a comment and annotation in relation teratisers'
annotation or shows their agreement or disagreenserwh they do on Facebook and Twitter.  This
combination of augmented reality and web 2.0 regrias augmented reality 2.0 (Schmalstieg et ab820
which is an augmented reality that like web 2.0ctmtent is built by the users rather than by servi
provider. Use of smartphone and other kinds of sm@vices for utilization augmented and virtuallitga
rather than other sorts will increase the chanéemngaging underrepresented groups. For examplinein
case of elderly people, working with ICT technokmjihas become easier by ever development of user
interface. Every day, the interface of smart devioenders a simpler interacting ambient, thereftive,
elderly or people who have less ICT literacy candié from such technologies too. In results, nosyed
many elderly use mobile application for internetrs@ing, social network and connecting with fanatyd
friends (Faisal, Yusof, Romli, Mohamed, & Yusof,14). Allen, Regenbrecht, & Abbott (2011) investmat
the extent of public willingness in utilization srtghone augmented reality in participatory plannitige
study revealed that participants in different agmugs considered this system useful for particijgpin the
urban planning project and "it did not require ghhievel of familiarity of the technology to undensd the
systems purpose and consider its potential utilBarticipants in the field study showed an increagaeir
willingness to patrticipate in urban planning eventth the use of a smart-phone augmented realiyesy"
(Allen, Regenbrecht, & Abbott, 2011). Moreover tlaeigmented reality that will be designed for
participatory planning should render a graphicatl arser-friendly interface which equipped with an
instructor that illustrates its functionality stbp-step. The same platform can be designed in Ipbfal
desktop users. Therefore people whether in a clespade or in an open space, whether with a personal
computer or ubiquitous devices can participatdélanning.

According to these facts, it is seen that, in spitesome deficiencies, there are very well-deveilope
equipment and facilities that can be utilised imbaation to build up a communicative and intenraeti
environment which, in turn, would embrace a largemunity of stakeholders for decision making.

4 CONCLUSION

The importance of participation in planning refewsthe role that it plays in the realisation oftairsable
development, especially social sustainability. Engagement of people in the process of developmidint
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guarantee the success of achieving the sustaityabibals. In this research, we saw that based en th
literature review we can define two kinds of actared passive participation. The advent of commuitica
and information technology introduces the new cphad smart city that can engage stakeholders én th
planning beyond conventional methods. The role thahans can play in the smart city provides new
methods and tools for involving people in urbamplag which is appropriate for both active and pess
participation. Based on the use of ICT we dividetipipatory planning into the three levels of geatarg
data, processing the data and visualisation anidideenaking levels. Through this paper ICT potalitty

for providing a platform for active and passivetggpatory planning was studied. It can be conctutieat
ICT provides a range of powerful tools and techagjwhich is supporting the participatory planningll
three proposed levels of urban planning. Benefihighese kinds of technologies require the diffiere
initiative combination of these tools and techniguiéch meet specific aims related to the specéicl.
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