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1 ABSTRACT

The paper presents the process of education amdsitdts which addressed the issue of innovatiothén
field of Smart City technology. The project was lissd within the framework of a European Project
Semester (EPS) at Lodz University of Technologye Hroject Based Learning methodology enhances
collaboration and creativity in finding solutiong tlefined problems. The first phase of the projeas
assigned to define germane areas of research uhdegeneral umbrella of Smart Cities. Further,
brainstorming allowed students to choose a detgdlgkito be performed. The implementation phasaledt
work on an application of their choice and its itgatheck in the urban environment of Lodz city tenThe
students developed a smart phone application wimai serve as a social platform allowing citizens to
express their opinion on various spots in the citye functionality is based on crowd-sourcing. Hpp
structure is open and flexible and may be subsdlyuentended with the addition of new layers of
information.

2 INTRODUCTION

Creativity as defined by Landry (2008,xxi) is arpkgd imagination using qualities such as intelige,
inventiveness, and learning along the way. Origidaehs result from initial curiosity and innovatiand
after a little lateral thinking they require a marenvergent approach that takes them through d@yreal
checker from which an innovation might emerge. mbe approaches to the training of engineers based o
Project Based Learning methodology not only allomare efficient and useful learning process bub als
provide an excellent framework for shaping innox&ideas.

The project discussed in the current paper was @sna part of the European Project Semester (EPS)
curriculum at Lodz University of Technology, Intational Faculty of Engineering. The team of fivaugg
people (aged 20 to 22), coming from various Europeauntries (Spain, France and Poland) and
representing a wide range of fields of engineefamnputer science, biomedical engineering, managgme
worked together in a strongly collaborative enviramt.

The project topic was delineated in a very genesa and provided a broad range of themes under the
common umbrella of Smart Cities. After extendeckaesh aiming at pinpointing the actual meaninghef t
term and reviewing all its aspects, the team wksdid propose their specific project which mighswer a
need. The presented approach, which was a resaltbofiinstorming process, allowed the identificatid
problems which were genuinely identical to thossdésed in current presentations by leaders ifiglte

The project proposed as a result of the investigativas a smartphone application with the functites of

a social platform for collecting citizens' opiniom various spots in the city. The application usesvd-
sourcing methodology to gather data on urban plamsring both commercial and public locationshsu
as: cafes and restaurants, squares and parksinttionality also allows the gathering of infornaetion
historical and natural heritage. A section willlet for people's opinion.

The paper is organised as follows: after this ohiiion, the EPS learning methodology is brieflggamted,
which points out the necessity for changes in erisi education as well as discussing the main
methodological assumptions. Section 4 exploresSthart City topic and the four main areas of redearc
order to justify the project’s decisions. Furthére details of the proposed application are preserithe
concluding part returns to the project and discaipessible developments of the tool.
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3 EPS LEARNING METHODOLOGY

The European Project Semester is a programme dffateLodz University of Technology (TUL),
International Faculty of Engineering, to bachekrdl students of various backgrounds who are irthind
year of their studies as a minimum. It covers thele semester workload (30ECTS) and is based ged®ro
Based Learning (PBL) methodology. The method cotsngmject organised or problem based learning and
courses addressing design process organisatiom Beslding and Project Management. It facilitates t
acquistion of new skills and knowledge through ateeded process of inquiry in response to a complex
problem (Dym et al, 2005). The EPS gathers togethedents of various background, both in terms of
ethnicity and professional field. At the momentréhare 13 universities in 11 European countriescivhi
offer EPS as a part of their curriculum. The metiiogy enhances collaboration and creativity in ifigd
solutions to defined problems, while at the sameetproviding an opportunity for authors to verifyet
results by presenting them in front of a large ande. The obligatory midterm and final presentatias
well as the external review requirements assumestiality of the results.

The emphasis in the EPS is on team work, entrepraheskills and collaborative problem solving. The
are four main stages of the project: (1) formingetting to know each other, (2) storming - deveigpof
shared understanding of the defined problem, audjist and adaptation to the group environment (3)
norming - deeper involvement of participants in gheject, (4) performing - implementation, the stagf
productive work (Andersen, 2009). The supplementeoyrses facilitate project organisation, giving
students the opportunity to learn some presentaiiah communication skills. The differing background
further enhances creativity.

The Smart City project used the Gantt diagram #nghe team activities. All meetings were carefully
documented in minutes. The team defined its idgndgitlopting the name SmarTeam, where the single 'T'
had an additional hidden meaning - it signifiedtdretonnectivity. At the beginning of the projectucse
meetings were conducted in different places toebéttegrate the team. Some supplementary actwitiere
also performed like cooking national dishes togetbrevisiting the city centre. The research itseHs
conducted with the use of multiple and complemegntaethods: internet and library queries, preserice a
various lectures and their own recognition of tbeual requirements of city life. Among the lectutes one

by Jan Gehl, performed in the University of Lodzaswparticularly significant. Further work engaged
brainstorming. The individual skills of team membwere particularly useful in the last phase efphoject

as it meant it was possible to prepare both therpimane application and the whole necessary baakgro
including benchmarking, business plan, preliminewgluation of the interface, etc. The work finisheith

the final report, which was further assessed byapgointed reviewer and presented for evaluatidre T
results were satisfactory.

4 SMART CITY AS A STUDY TOPIC - PROJECT IDEAS

The germane areas of research within the wide rafigepics covered by Smart City initiatives were
addressed in the first phase of the project. Tlsggament was to find out the meaning of the terma®m
Cities and its possible implementations. A dictigndefinition® of the term which ia developed urban
area that creates sustainable economic developmedthigh quality of life by excelling in multipleyk
areas; economy, mobility, environment, peoplengyviand government. Excelling in these key areasbea
done so through strong human capital, social cdpaad/or ICT infrastructure"served as one of several
starting points for establishing the group's owmspective. According to the definition by the Euzap
Commission: “Smart Cities have been characterized and defingd ab number of factors including
sustainability, economic development and a highliguaf life. Enhancing these factors can be achi®
through infrastructure (physical capital), humanpial, social capital and/or ICT infrastructure’” There

is an enormous quantity of approaches to the tapich may be found. Among the most recognised ones
there are such which emphasise the issues of gaveenand planning and the social participation and
collaboration in defining the goals for future (Bat2012; Batty, 2013). The most comprehensive
elaborations presume the impact of smart citieshpmena on science, technology and competitivearesbs
on society itself (Batty et al, 2012). Other discUvolution intervening in terms of a new infrastture

! Business dictionary, source: http://www.businestmary.com/definition/smart-city.html, access2di:12.2013.
2 Source: http://ec.europa.eu/digital-agenda/enérifdefining-smart-cities, accessed: 21.02.2014

E REAL CORP 2014:
PLAN IT SMART




Malgorzata Hanzl, Antonina Miynarczyk, Alizee TessiMarcos Meirifio Munoz, Iban Micieces, Fanny Igbir

and platform, made of both virtual and physicalnedsts, enabling citizens, users and all differemtan
players to carry on activities and realize applicais thanks to the opportunity allowed by improvetsién
technology and its widespread presen¢Borruso, Murgante, 2013). The popular understamdaif how
technology may enhance changes in urban life isesgpd a%he marrying of the city, in both its urban and
suburban forms, to the telecommunications revatusimgnified by the silicon chip, the Internet, theefi
optic line, and the wireless networkAlthough this is not the only one possible.

The students own perspective is outlined in thiewahg considerations'So what is a Smart City? And how
can we define it? As you can see in the previouss pae tried to understand the main ideas and etspef
Smart Cites. How they should be. How people shieglidn such cities. And we figured it out, that tkeally
important thing is just to think smart! Think smatiout how you can use new technologies and appiyn t
in the city. How, in a smart way, you can make spontation in the city, easy, fast and comfortalblew
not to waste energy but use it? How to make pdeplesafe and happy in their daily life. How to makem
ACT smart.”

The important event which strongly influenced thedents' views was their participation in the leetby

Jan Gehl on "Cities for People" in Lodz Universityfaculty of Economics and Sociology, which tocécpl

on 21st October 2013. The lecture, connected vaighpromotion of the book of the same title, prodide
them with an insight into more contemporary theona urbanism and city development. During numerous
meetings with their supervisor many talks were Wwatktand discussed, including ones by Saskia Sassen,
Michael Batty, Carlo Ratti and others. Other impattsources which influenced their perspective weee
internet and library queries as well as their owdarstanding of the current situation, based oivikhgial
experiences in the various cities which participaattme from or are familiar with, in this case: hy®aris,
Madrid and Bilbao. All these insights were contedstvith the local reality of the former 19th cemttextile
industry centre and post-socialist city - Lodz. Tpmject was focused on smart solutions required to
improve human life in urban areas. The smartph@mication has been developped as a tangible result
inscribing into a more general trend of developnwérgasy and available tools facilitating everyddizens'

life (Townsed, 2013, pp.200-203). The implementatighase included a reality check in the urban
environment of Lodz city centre.

4.1 Four fields of a Smart City

The research performed allowed the students toelédy fields of urban and technology developmedt a
four potential areas of the project developmenteweentified: (1) accessibility, with an emphasmspublic
transportation, (2) connectivity, including alse throader theme of improving the quality of integomal
relations and building social capital, (3) greeergy and environmental protection and, finally,idewange
of issues under a common name"@)lture and innovation"Fig 1. (EPS Report, 2014).

4.1.1 City environment

Cities, even if sometimes considered separate fh@in environment, are ultimately supported by raand

are one of its inherent parts. Through bringinguretinto the city, residents can enjoy, on theimow
doorsteps, some of the ecosystem services thatenptovides. In the past, people did not care about
building cities which took into account the enwvineent. In addition, the simplification of urban dseape
(uniform green areas and parks) could generatesadbbiodiversity. Nowadays, society is tryingéspect
and protect the environment inside the city, creptireen areas, parks and using green energy ér tyd
reduce the pollution of the atmosphere and presl@anate changes.

4.1.2 Communication and relationship

The environment of contemporary cities should enhamot only communication but also the ability to
create relationships. One of definitions of commation explains it a&he process by which information is
passed between individuals and/or organizationsrsans of previously agreed symbdlsTechnology
enables effective circulation of information but thie other hand its speed may constrain the abdityuild
meaningful relationships, which require time andstr In a Smart ity, effective communication should

% Source: http://www.metropolismag.com/February-28igData-Big-Questions/ , accessed: 21.02.2014
“ Definition by P. Little, source: (2012, 11). Ma&pmmunication.StudyMode.comRetrieved 11, 2012, from
http://www.studymode.com/essays/Mass-Communicati@hi7118.html
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satisfy a citizen’s requirements and anticipatdtitnay use codes such as colours, light, sourigess
enhance mass collecting of information, i.e., cre@edrcing, assists process organisation or justiges a
communication platform (Hanzl, 2007).

© USE PASTTO

IMPROVE ) ~ ENVIRONMENT
FUTURE
: ACCESSIBILITY
COMMUNICATION AND

AND RELATIONSHIP CONNECTIVITY

Fig. 1: Graphical representation of Smart City aadaspects. Source EPS Report 2014.

4.1.3 Culture and innovation

Since 2009, when the urban population overtook thaside the urban environment, the problems of
urbanised areas have needed solving even mordédiare. Technology development and social innowatio
try to answer some of these issues. Although #tefichallenges remains long and includes suclessas:
promotion of employment and effective resources agament. Cities compete to provide comfort, which
requires satisfaction of more basic human nedds, pihysiological ones, security and safety, edooaetc.

The recognition of the city’s own culture and higtés indispensable as key values for knowledgeahbk
respectful development. Education services hawdeato play with this regard, both with the usageicect
as well as remote communication and presentatidhods. In fact every area of human activity mayrbe
one way or another enhanced with the use of teoggpivhether its sports or musical and theatretapbss
taking place in any spot in a city, they may préfitm some technological innovation. The constsasnte
creativity and organisation, the background isatigistment to local culture.

4.1.4 Connectivity and accessibility

The transportation system influences both accéi$giluf goods and citizens' mobility. Both may be
enhanced with the use of digital technology impleted for transportation management and organisation
The improvement of a transportation system may aBminate the need to develop its physical
infrastructure by allowing more flexible use of theisting one. Availability of interactive inforniab may
increase the comfort of commuters, thus significatiproving travel conditions. Mixed uses and iraged
densities may make the role of pedestrian moverasrd form of transportation more important. Allsthi
creates new requirements and opportunities foniation to make circulating in urban spaces safectfe
and enjoyable. As Senett (2012) admits(...) smart-smart urbanism should follow specifianning
principles, privileging the complexity of groundapé design, recognising the cognitive value of peea
experience."

4.2 Definition and project ideas

The definition of the term 'Smart City', a a refltthe former considerations i Smart City is a place
where citizens interact with the city in order &tisfy their necessities (relationship, communimatigreen
energy, economy, connectivity, accessibility, cajtuand improve their quality of life using new
technologies.(EPS Report, 2014). The emphasis on social artdralibspects of urban development is also
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expressed e.g. by Carlo Ratti in his talk 'Decatotpr a “SENSEable” City' (2013), where he talkedt
about technology, but about us".

Still, there are several crucial questions to bglaed related to current technological developmBatty
(2012) listing just a few of themithe implications of how the city is being wire@whit is generating new
data, how this data might force new theories andie®relevant to our understanding, how we miglet us
our strategic models and intelligence to plan tlity, douilding on this new understandingVe need to
understand the internal structure of the acquiegd end look for its efficient and useful applioas.

At the same time severe critics of an approachuemg concentration on technology and infrastrietand
overlooking the intelligence of citizens and huncapacities, as leading to amounts of useless témgjinal
innovations, are becoming increasingly common (B2013). As Saskia Sassen (2012) asserts, citidsioe
urbanise technologies. She asks how to implemealligent systems enhancing urbanisation rathen tha
deurbanising cities. The issue to answer is hoputothe technologyat the service of inhabitants, not the
other way around: the inhabitants as incidentalrgseSassen underlines the need to "urbanise" technology
which in her perspective means making it work pagicular urban context. This emphasises the reiffee
between the determinative and the coordinativeofisechnology, which is similar to the one betwetssed

and open systems. The first are fixed and thusesspre, the second may be further developed aod all
flexibility and take into account citizens’ needs.

As a consequence of digital technology developmpatbple satisfy their business and communication
objectives using remote media. But this hasn't raddhe need for direct social interaction, ondbetrary,

as "the constrains of geography are lifted, peoplesibasses and ultimately cities aggregate even more"
(Offenhuber, Ratti, 2014). As William H. Whyte (Z)0discerns'what attracts people are first of all other
people’

More and more people are interested by the Smaytddncept and more and more initiatives try toabe
innovative way of supporting local development: (b)invent new means for consultation and conoepi

the city, (2) to enhance local resources and itiestof a territory, (3) to experiment with new guats and
services on a digital city, (4) to study new urlo@es and (5) to mobilize users, local stakeholdersnd the
territorial project. All the above led the teampmmpose an application enhancing citizens sociatsef
direct presence and acquiring knowledge aboutitie ¢

5 APPLICATION OUTLINE

A Smartphone application named U-place has beepopeal as an answer to the project requirements. It
may serve as a social platform allowing citizensexpress their opinion on various spots in the. dity
functionality uses crowd-sourcing methodology téhga data on urban places, covering both commercial
and public locations, such as: cafes and restajraguares and parks. Its functionality also wlilbva
comment on historical and natural heritage sitdgres people will be able to evaluate the experience

The application is intended to help people shaee thvourite places, thus providing a way to comioate,
share opinion about places in the city and prordotet meetings. The places may be added by ukerg a
with geographical coordinates, type, photograph aptionally, a description. Every spot may be assd
based on its quality and price range. Commentsatsybe added by users. The application is a mapeba
one and within the map, each place is representethlicon based on its type or the logo of the rpnitee.
Upon a click, info on a spot is displayed, conegtof: a photo, evaluation, comments and two bstfon
voting on either the quality or price of the plad¢hen a user presses the photo, a descriptioregfltte is
displayed. The search functionality is also coverediser may look for a location using such criesis:
name, description, proximity, type and price ranfieere is also a feedback system, designed todaclu
relevant characteristics of places that may alsaseel when searching.

The initial phase covered the analysis and desighenapp. Further steps need resources to be etenpl
and the estimated budget is included in the fimajgut report. In order to test the applicationdtimnality
data on various spots in the city centre of Lodzemeollected following the chosen criteria. The -geo
database was created with the use of Quantum GIS.
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Fig. 2: The exemplary screen of the U-Place apfilinaSource EPS Report 2014.

5.1.1 Benchmarking

The final definition of functionality was possiblfter benchmarking covering existing applicatiorfs o
similar functionalities. The results of the benclkirag is included in Fig 2. It showed that the meishilar
functionality is offered by TripAdvisor. However i more complicated and doesn't offer supportttier
handicapped and hints on transportation availgbilit

Name Short description Platform Food Bar Culture Profile Hotel Comment Transport Vote Handicap

An application used all over the world to organise trips:

@@ visits, pubs, hotels, restaurants Android, Apple v |V v v 4 v X v X
Tripadvisor

Social application used to meet people and join friends .
‘9 4 in bars and clubs all over the world Fadrgld; Spple X v X i X £ X X X

Avabar

;\gi:g;:Lctatlon to find out what there is to do / Android, Apple v 7 7 v v v X 7 X
Foursquare

An application used to go out (culture and gastronomy) Android, Apple v v v v v v v v X

find out everything that is taking place in this city.

A set of applications enabling visitors to go out, visit,

- Android, Apple,
use transport. Just one function performed by one Blackberry, Windows v Vv 4 v v v ("4 v X

application.
. i An application for visiting and finding out what is i
AE\:sStlgfdrzm happening in Amsterdam. Dedicated to tourists. Androld; Apple v v v X v v 4 x X

Fig. 3: The key features of similar applicationsu®e EPS Report 2014.

5.1.2 The benefits

The U-place android application offers several méedd benefits: (1) time-saving, (2) portabilityd) (high
availability, (4) flexibility and open architecturdn terms of economy there are a few groups of
beneficiaries: (1) application users, (2) instiintl stakeholders (restaurants, bars, museumss sép, (3)
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application developers. The clients' benefits heerhost obvious as they would not only be able aara
better, more knowledgeable choice, but they woldd ae offered better services thanks to the ismga
competition between establishments of the samerseEhe group of institutional stakeholders may see
increased sales due to the popularisation of tipticapion. Social benefits are achieved thanksh® t
network of relations between consumers/citizensterk along with the exchange of reviews, ratings an
information on various spots. Increased informatioay enhance city life and attract more touristd an
citizens to use various places and meet there.

5.2 The application analyses and functional requiremers specification

The application will be composed of a server-sigp and a client-side app. The client app, instatiad
mobile phones, will contain an interface to inténath the user and ask the server for the inforomathe
user requires. The server will store all the impottdata and will perform the most important preoes
tasks; including receiving client requests and senid appropriate responses.

The following list contains all functional requiremts to make it easier to get a general visioh®firoject:
¢ Adding Information
0 Add a new user
0 Add a new place
0 Add comments on one place
0 Modify place information
e Searching places
0 Location Search
0 User text input search
0 Limited search
0 Mixed search
* Voting for a place
« Displaying information on a place
A detailed description of the application is covkre the specification included in the project rgpo

5.3 The database structure

Place_ID Comment
Name _ID

Description

1 M
Place : Be[tongs Comment
Address ©

Contact >
Chdress
1 1
Located Wiitten
in by
1 1
Location User @

Location
1D

Fig. 4 Entity-relationship diagram
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The diagram in Fig. 4 shows the structure of thialukse, the main entities composing it and theierin
relationships in a technical view. Also the the eyaih structure and division in modules of both amtient

and server has been developed. Both the clientagigpemodule diagram and the server-side app module
diagram have been defined.

5.4 Statement of the product

During the EPS, a complete analysis of the appticatvas finished, including functional requirements
specification and interface design. Moreover, thasthimportant stages of the design of the app laa®
been performed, including the architecture degigitabase design and a complete module design.tThege
application finished, there are still some stagebd completed. First of all, the design processilshbe
finished by making class diagrams for all the secagle and most of the client code. The secondvsbeyd

be starting to implement the code. The last stepsldvbe the testing and maintenance processes. The
recommendation to do this is to use an incremgmtaless, building a small functional prototypelia first
instance and improving it with some iterationsngsscrum methodology. This way, testing could beedo
easily and the development process would be mesgs.

6 CONCLUSIONS AND FUTURE DEVELOPMENT

The paper adressess the issue of innovation inaéidacin the field of Smart City technology withihe
process of education. The project was realisedmitte framework of the European Project Seme&BS|

at Lodz University of Technology, International Blg of Engineering, by a team consisting of 5 Bzloh
level engineering students of various backgroundjing from three different European countries. HRS
methodology, concentrated on problem solving, ersigska the teamwork and entrepreneurship of the
participants. The initial research on Smart Cilisstudents define four main areas of possibléhéur
activities: (1) accessibility with an emphasis arblc transportation, (2) connectivity, includings@a the
broader theme of improving the quality of interperal relations and building social capital, (3) egre
energy and environmental protection and finallyidearange of issues under a common naméddljure

and innovation"(EPS Report, 2014). Their understanding of théctamriched with the knowledge coming
from various lectures, library and internet queaes their own perspective, led them towards mdizea
oriented solutions. As has been stated in thd figport conclusions;the project was focused on smart
solutions required to improve human life in urbaneas". This approach is similar to the one presented by
the chief researchers in the field, e.g. Ratti @G Boni (2013).

The U-place Smartphone application has been thdtret the project work and may serve as a social
platform allowing citizens to express their opiniom various spots in the city. Its functionalityesscrowd-
sourcing methodology to gather data on urban plamasring both commercial and public locationghsu
as: cafes and restaurants, squares and parkbjétsioe is to "help people to be connected with ¢hy and
other citizens". The main phases of the producigdehas been performed, which are: the functional
requirements specification, interface design, aechire design, database design and a completelenodu
design. The design stage was preceded by benchmgakkiamining similar applications. Also the budget
necessary for further steps has been estimatedstlidents’ project was completed with the finalorep
which was subject to review, and presentation ontfrof the evaluating commission, following the
predefined EPS learning methodology.

The current functionality of the application is pi®and easy to manipulate. It allows users to é&mtesired
location, to comment on a place, to add new plaoelsto modify existing ones. Also, the interfacenaens
simple, which is done purposefully to keep it etsyse and attractive from the point of view of ggu
people. The application architecture is conceivedpen, so more options are planned if it is deezlo
further, such as connection to a database on luatdreritage and reading of QR codes fixed indnisal or
other important locations. The functionality haemeerified with the data describing the neighboorhof
Piotrkowska street in Lodz city centre, collecteithwhe use of Quantum GIS. Further developmentiisho
also cover other locations. Besides this, useraldhme able to follow, both places and other users.

The educational process was successful as the ERf®dnis particularly useful for projects whichase a
certain amount of creativity and innovation. Thepgementary blocks on teambuilding and project
management are very useful for supporting collaimrain a multicultural group. A high level of
identification with the team and the project hasrbene of the outcomedt was the opportunity (...) to
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meet people with another culture and way of workBgmetimes it was difficult for us to communicatd
agree but we always found a solution to succeedndiin another country, we learnt about ourselt@es
punctuality, patience, responsibility and workimgai team."
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