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1 ABSTRACT

A complex urban ecosystem, with various local ctenand air quality influences, emerges within urban
structures with interacting anthropogenic and ratfactors. These influences have different tempana
spatial characteristics. Human well-being is infloed by a multitude of microclimatic effects, whiake
elementary for urban planning. These form the bakistelligent control and design of various preses
within urban smart cities. For example, micro climanodeling helps to get a better understanding of
temperature changes in diverse urban areas. Rossibhbequences of different planning scenariosbean
explored in advance. The required data for suchas@®s are mainly collected at selected locatiops b
multiple individuals. However, the collection ofettomplete urban data is expensive and time comgumi
The non-standardization of data saving formatsraedsurement procedures leads to various deviations.
future, all relevant data of a smart city shouldavailable ubiquitously and in real time. The aiftlas
paper is to present a possibility of data standatitin and data saving in a worldwide accessibla dase.
Furthermore, it should be addressed how the da@ Ibas to be structured, where local climate databe
saved, and how the data can be made accessibldatefor this system consists of the interfadevéen
the database and different measurement instrumghtsse values are stored directly in this data .biase
this reason, the data base is essential for theatelata infrastructure of smart cities. In adutitithis paper
shows how a freely accessible system not only inggcothe quality of urban life, but also makes it
measureable.

2 INTRODUCTION

2.1 Preface

In the course of human history, information and sages have been conveyed in many ways: e. g. oral
communication, gestures or pictures, written teatgustic or visual signals, and via wire or wissleThe
meaning of communication also differs in the wag thformation reaches the recipient Is the message
received directly? Is the message meant for a grgaiblic, or only for one individual? Nowadayse th
internet is a popular platform to receive, sendalyse, save and share information [cf. ALLBACH,
2010:3FF]. The human race is moving on from a “@Ghéeg galaxy” towards an “Internet galaxy” [cf.
CASTELLS, 2005:10]. Therefore, smart cities shoatatept and adopt the internet and networks with all
their information, knowledge and data, and use pbsitive aspects of those new technologies. “Urban
Sensing” is a modern and interesting method teecbtlata in smart cities.

2.2 What is Urban Sensing?

The so-called “Urban Sensing” is a new method kihtameasurements within urban environments. Human
beings as well as mobile technical devices cansee as probes [cf. CAMPELL, 2006:1FF]. In conneattio
with the Web 2.0/3.0, urban sensing is a new me&reollecting and analysing data. Information tisat
collected, both actively as well as passivelynises to carry a great potential, and offers newcss of
information for planning disciplines and climatojog o discover its full potential, there is a nded new
algorithms and programs, that go further than myepebcessing the input. So, three different sestinge
possible: Personal scenarios, social scenarioswels as scenarios concerning society as a whole.
Monitoring and analysing one’s own vital signs epdéfies a personal scenario. In social scenarios,
information is received by a (firmly) defined grooppeople and is processed via social networksdatal
services (e.g. Flickr). The scenario concerningetp@s a whole is open and involves the generalig(cf.
SRIVASTAVA; ET AL.; 2006:1F]. One of the biggesteangths of this new method of data acquisitiomés t
potential of monitoring large areas over a longqaeof time [cf. HOF, 2007:1]. Due to financialpests,
this is often impossible with traditional evaluatiand measuring methods. The omnipresence of mobile
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devices, which stretches all across geographiahld@mographical spectra, is important in orderadther
precise data.

There are already some projects trying to implemeridan sensing. One of them is “Noisetube”
(www.noisetube.net), which monitors noise levelmother one is “Waze” (www.waze.com), which
combines crowdsourcing, geotagging, traffic infotiora, and map services in real time. In the meatitine
“Pachube Project” was sold, renamed “Cosm” and twediyre-entered the market as “Xively”
(www.xively.com) [cf. MACMANUS 2011]. “Xively” alr@ady owns many functions necessary for saving
urban sensing data, howeverthe development, abd#gsiand the strategy of private sector entesgsi
cannot be predicted. A system that records publia dhould also be a public and democratic system.

2.2.1 Urban Sensing Data

In any case, it is important to be note that th&adaollected in such an “Urban Sensing scenario” is
extremely diverse, which can pose as a problemrelie a plethora of probesbased all over the city,
providing a variety of data and information, afffeliing in quality and conformity. A suitable methto link
and blend this data is needed. blending and lindiatg is a sensitive topic, as it has to be ackedgdd that
data is available in a multitude of formats, i.e.heterogeneous, and will need to be converted danto
homogenous state. Especially temporal and locabifacare often sources of error when it comes to
analyzing and interpreting. This is caused by mesasent imprecisions. In order to save the datany a
given system, standards to convert in a homogefuwusat have to be defined. Indicators, includirmgnfi
defined names and notations, as well as their whiteneasurement need to be specified [cf. ALLBACH;
HENNINGER, 2013].

2.2.2 Why is an “Urban Sensing System” needed?

One could question if such a system is needed.ethdmternet technology, web services, data bases,
crowdsourcing are no longer ground-breaking togitsvever, even these allegedly “old-fashioned” ¢spi
are still immensely important and have evolved awere (Web 2.0/ 3.0). Furthermore, it is crucial to
observe and adapt them and to shake them up. Adaghigse topics needs special attention, sincetiadap

is often not as easy as it seems, and often reqairgreat amount of personal time and dedication.
Additionally, it needs to be noted that mash-upshwsynergies can develop between two separate
technologies, which do not necessarily form a nevemtion but perhaps a new application. Ultimaltéhe
hereby introduced “Urban Sensing System” offeragpmtential for urban sensing and the decodingp®f
relationships between city, human being and clim@tenatoligical and data of an individual’s vitsigns,

and other meta data is stored in a single systeictvigh accessible bi-directionally.

2.2.3 Communication — XML, TCP & UDP as standards for &hlsensing Data?

To ensure communication between single computetsirwa network and between different networks,
regulated standards are necessary. These staramngdell as the group of “Internet protocols” (TGP/I
protocol group/family) regulate the conduct betw#esm. For addressing online, an Internet prot@éylis
used, which makes every computer addressablesv@anih IP address. In the broadest sense, the ifesald
can be seen as a personal computer’s telephoneenuflcurrent “IPv4”- version IP address typicaligs
the following format: 192.168.1.79. Since this manaf reference is not intuitive for humans, theofain
Name System” (DNS) is used to translate and simgii& code into a much more memorable format, e. g.
http://www.uni-kl.de. Computer names, whose IP adses are translated by DNS, feature a charaiterist
structure, which is known as “Uniform Resource Ltoca(URL). Furthermore, the “Internet protocolhe
“Transmission Control Protocol” is located, whiaisares that the sent data arrives at its desirgithdéon.
Thus, computers, networks and their data are linkealigh unique addresses. Documents are desdribed
hypertext and are available within a browser by ‘tHgpertext Transfer Protocol” (HTTP), which uses
“Hypertext Markup Language” (HTML) to display th@auments’ graphic structure. In this example, the
information content is saved in HTML. It is alsoceesary to implement XML. The “Extensive Markup
Language” allows to store and process informatiod data. The document markup language XML is a
subset to the “Standard Generalized Markup Landgud§&ML) and is used to add supplementary
information to text documents. This addition, cdlEnnotation or mark-up, is not part of the actaat, but
describes the relation and the structure of textlaments [cf. MOSEMANN; KOSE, 2009:332FF].
Information added through annotation is called whata While XML defines the logical structure of
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documents, it doesn’'t say anything about the wayhith they are displayed. However, it is posstbleise
XML to define mark-up languages, such as XHTML, efhis an XML-based version of HTML. Therefore,
XML is not only a mark-up language comparable toMHT but also a meta language to generate mark-up
languages [cf. HITZLER; ET AL., 2008:17FF]. “Marlps’ are information which enlargethe content of
documents by marking certain parts and highlightognections. The manner in which this is donelman
compared to the design of a newspaper, in whiclsespadifferent fonts, titles and positions are used
distinguish single articles. Furthermore, on the band, XML is a protocol for recording and manggeand

on the other hand, it can represent a group ointa@olies used to format documents and filter dat.its
highest tier, XML is a philosophy for the handlio§ data. Maximum user flexibility and comfort are
achieved by limiting it to a structured and straifgirm of information. Several performance featusasure
XML'’s success (e. g. the possibility to store angbmize information for actual demand). The opandsrd
ensures that the user is not bond to companiesutaiic software. XML has very rigorous standards
regarding the quality of its documents. It dematids strict following of syntax and offers a multt of
methods to test quality. Simple and clear syntakesat easier to read and analyze XML for both rmad
machine [cf. RAY, 2002:1FF]. A program called “Ratsis used for checking. It reads XML, validatés i
and forwards it for further processing. If the damnt indicates an error, it is not “well-formedf.[RAY,
2002:352]. The distribution and use of XML is sugpd by the “Open Source” movement with its many
adherent programs and by the need for a standdrdaemunication interface [cf. RAY, 2002:1FF].

Just as XML is one of the most popular mark-up leges, UDP (Protocol User Datagram Protocol) is one
of the most used protocols for the transmissiodaté. Typically, it is used for simple question-arswer
protocols (e. g. DNS, DHCP, NTP). One of the chiaméstics of UDP is that it is a non-connected pcot
which does not supervise the correct transmissialata packages. They don’t necessarily arrivéaénright
order and are directly forwarded to the proper iappbn. Some of its strengths are its speed astesy
utilization, which is much lower in comparison t€F [cf. NETWORK SORCERY, 2012].
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Fig. 1: UDP — runtime — environment of developmesending of climate data.

For this project, UDP protocols were used. They somoothly and reliably on the low-performance urban
sensing devices (Fig. 1). A TCP-connection is pudsible with “Urban Sensing System”, as this proto
builds up a firm connection, which would require thender to wait for the server to respond. However
during this waiting period, all important data wdbglet lost. Skirting the waiting time with intertsgs not

as easy, as the regulation (e. g. maximum of sewtrrupts) at the multitude of sensing device's
microprocessors also requires these interruptionsase of a lost package, two procedures have been
developed: In a first step, the whole range of pgek is dismissed, before, in a second step, ttaneg is
filled with a default value (“0”), which makes ibpsible to calculate the missing value by interjata
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Usually, measurements are taken in short interfeeds second), which means that losing data doebavat
to be a big problem.
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Fig. 2: Wireshark measuring of a network betweersisg device and server.
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Fig. 3: “Urban Sensing System”.
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“Wireshark” allows to control data sent over awwmk connection. Figure 2 displays the connection
between “Mobile Sensing Device” (192.168.2.3) apdver (192.168.2.4.). The lower window shows the
hexadecimal range where a part of the messagentasteisible. In this case, “?13$!sZeit in UTC § the
exemplified structure of a message sent via UDRnlbar of package (“?!"), beginning of message (‘&g
type of variable used (“!s” - “string” in this cgsare decoded in this rather cryptic command.

3 “URBAN SENSING SYSTEM”

3.1 Preface — Design

The “Urban Sensing System” is based on the idestaring geo-referenced data for urban spaces &Fig.
This data consists of climate data and data of/iddals’ vital signs, while a wide array of sensityices is
used as “sensing media” (Smartphones, stationaayhee stations, self-constructed mobile weatheiosis,
drones, etc.)

3.2 System requirements

An “Urban Sensing System” needs to fulfil many riegments, such as good availability, connectivity,
processing of data volume, stability, performarsterage ability, analyzing ability, openness, exjadnility,
usability and the potential. All of this is necayse set up user profiles and scenario instareesyell as to
create added value for the user by a specific pré¢ation of the data [cf. ALLBACH; HENNINGER,
2013:1FF].

3.3 Realization

3.3.1 Web-based applications

To fulfill the system’s requirements, web-based liaptions appear suited as a base for later operati
scenarios. Web-based applications are typically usea web-based environment [cf. LANGNER, 2004:
20FF].

3 3 2 - - N

CLIENTS WEBSERVER APPLIKATIONSSERVER DATENBANKSERVER

© Allbach, 2013
Fig. 4: 4-tier design.

Four columns, each representing an architectwglare shown in Figure 4: Tier | represents tient| Tier

Il a web server, Tier lll an application servand Tier IV represents a data base server. A stdrvidab-
application only needs Tiers I, Il and IV. Howevignmust be considered that compatible technoloase

to be used on the different tiers. For this reasers I-1ll mainly use XML [e.g., LANGNER, 2004:21]
Diverse technologies can be used for the web semerTier Il. At this point, it must be decided waihni
technology should be used for the development.,Jd#8 or PHP are options, and each has its strength
and weaknesses. Every application supposed to tada&gp from Tier | is called “CGI element” (Common
Gateway Interface). Usually, Tier Il employs Opepufe-project Linux as operation system. Java
developtechnologies which have the advantage #rutter of being both developer as well as platform
independent.
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In a next step, a web server has to be picked.idRrd\vby the Apache Software Foundation, the Apache
Webserver is commonly chosen [cf. LANGNER, 2004 &2]7/H he latter is a “servlet container” written in
Java. The web-based applications are transferrédawa Servlets” and/or “Java Server Pages” (JEf%
allows a combination of HTML with conventional Jawade without special support for the browser, as
needed with JavaScript [cf. SAMASCHKE; STARK, 208H: Java servlets are applications running in a
server which is connected with the world wide watd they are complementary to Java Applets runmimg
websites. Servlets are used for designing progthatsreceive and send information via a websedara
Servlets are an alternative to “Common Gatewayrfimtes”, the common programming language for
gathering information in the www and export dath [EEMAY; CADENHEAD, 2002:732FF]. Besides
Java, there are also other alternatives to deptoyier Il. On Tier Ill, business logic is implemeadt If
applications from Tier Il intend to retrieve logidanctionalities on Tier lll, they have to use Rémote
Procedure Call’ (RPC). An example for the applara server’s function on Tier Il is the inquiryabank
about where a customer owns its account. Tier iésponsible for producing and releasing a docurment

of this data [cf. LANGNER, 2004:31]. The lowesvég Tier VI, is the one where data is stored. Many
different types and developers of data bases aiable. Again, there is an open source-solutiogSKIL,
among many others. Therefore, theoretically, ipéssible to design a high-performance, scalabldy- we
based application that is independent from bottfgrias and developers. However, it should be cared
that a free-of-charge-program requires experiemeeahigher effort for configuration [e.g., LANGNER
2004:35FF].

It is not absolutely necessary to use a 4-tier-ooldmn design as it is done here. There are atees, the
most simple one consists of only two tiers. In tase, the client takes on the task of presentimitgwthe
server-level stores the data [e.g., BLANKENBACHQ20 43FF]. The following section will focus on Tie
VI, the heart of data storage in general and irftthlean Sensing System.”

3.3.2 Data bases — Information Systems

Information systems are supposed to representtduiamodel of a fragment of reality (miniature ia)ron

a system. If something happens that changes tbencitances, it has to be represented accuratejgctSOb
and their relations are abstracted and transfdmedthe miniature world with the aim of matchinget
modelling and the reality as precisely as possiblate transformations must be interruptible ibesroccur.
This is guaranteed by transactions that follow tR€ID” (Atomicity, Consistency, Integrity, Durabily)
paradigm after GRAY, which uses quality assurameniodel states [cf. BELL; ET AL, 2013:1FF]. To
ensure current, consistent, and persistent dagaagplication and information systems require alremof
measurements. The use of isolated data leads te® sbsadvantages, which means that changes in
constitutions, dependencies, and relationshipsoréyn be modelled roughly. Due to the lack of a cant
control instance to store and update the datati@rmaissing, or contradicting information is hardl
detectable. The commitment to an application ceedépendencies of data and restricts the usabilitata

by other applications. This process leads to a hagg of redundancy which makes it impossible talifiyo

all copies of a set in time. Modifications of op@aal processes require constant adaption of ppécation
system, which can only be met by introducing furthedundancies. Thus, the situation gets worse and
worse.

The development of data base systems (DBS) compitbsa broad spectrum of requirements, which have
to be met by suitable implementation and architectli focusses on the realization of the followaigs:
integration of data and its independent and lobyic@ntralized administration, independence of ded the
application's neutrality by the logical and phykidavelopment of the database, application-prograngm
interfaces for simple and flexible use of dataggnmity checking, protected transactions, parahe efficient
processing of big data volumes, maximal availabifiault tolerance, and scalability [cf. HARDERT AL,
2001:1FF].

Users of the system and many residents of sméas @te provided with a number of different netvgoftr

an infrastructure of data and information exchamidgsides HTML-pages and the simple downloading of
data, interactive web-based data and servicesaneng influence. Web-cartography is only one exi@mp
for such a service with “Google Maps” and “Googlarth” as the most well-known ones. While the user
interacts with the map, certain applications aring in the background. The request for datadeived by

a web-server and processed by a map server, wkieh al data server to gather the information neted
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generate a specific map. The main structure of ghizess can also be transferred to other reqfiests
information; the exchange of data can be descrésed statistical or interactive exchange of dataweéb
applications. Another form of information exchangelone by standardized services, e. g. WMS, WS an
OGC. The latter “Open Geospatial Consortium” haseltgoed a multitude of standards for such web
services. It allows communication and data exchéegeeen web-mapping applications and other program
and therefore creates interoperability [cf. MITCHEI2008:9FF]. Ideally, web services, which conveyad
through networks use international standards. Qribese standards is the internet protocol as iegtin
chapter 2, which can also be used for geo data.b"\8&rvice" describes a service, which uses the
standardized XML system of communication, indepebhdeom the operation system or programming
language, and is available via internet. Web sesvare based on HTTP as transferring protocol ewtillL

is used as a markup-language [cf. CERAMI, 2002:3B6th are considered as a key technology for many
application scenarios. The use of XML ensures arcitructure of data as well as automatic acceds an
processing by client software. Many concurring textbgies have been introduced to the market uridger t
general term "web services" with SOAP (Simple Ascd¥otocol) as the main representative [cf.
BLANKENBACH, 2007:205FF].

3.3.3 Structure of the “Urban Sensing System”

For the “Urban Sensing System”, a MySQL data baseleen used (Fig. 5) as it is free of charge, Iwide
spread and technically mature. In order to getebetipport, MySQL could be replaced by MariaDB
(https://mariadb.com) in the future, which is gggtmore and more support by Open Source supporters.
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Fig. 5: “phpMyAdmin” — MySQL data base displayingasured climate data (measured by a mobile westibon).

A prototypical web site and various prototypicalbAmased applications are built on the MySQL datseba
Its structure is designed to store all metered medachart. A second chart, holding user nameaiid, MAC
address of the sensing device, is included in tag dase to ensure the correct attribution of the
measurement data. Both charts can be linked by @@imands (e.g., “join”).

3.3.4 “Climate data and vital function values in the “drbSensing System”

Climate data and values of vital signs are stored structure designed for the project, while Iame,
meaning, and type of values (float, int, timestarap also defined (Fig. 6). The option “Null” alleva
space to stay empty, but it can also be designélll ttee empty space with a value.
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4  VISIONS AND USE-CASES FOR THE “URBAN SENSING SYSTEM'’

4.1 Using the “Urban Sensing System”

The “Urban Sensing System” will be tested by andaozc hardware club in 2014. Under assistance the
pupils will construct a simplified version of theobile Urban Sensing device (microcontroller-basedhich

is able to determine air temperature, air humidéy, pressure, light intensity, sound intensity &hd
geographical position. In terms of vital functiopsise, skin resistance, skin temperature and rekiisture

will also be measured. Further metadata will beedaanonymously. Equipped with these devices, tipdgu
will go and explore their neighborhood, and thengdi data is transmitted to the “Urban Sensing &yste
and analyzed. This experiment will be interestisgttee pupils are all of similar age and are cowgthre
same neighborhood. Additionally, they gain insigitb the MINT area (Mathematics, Informatics, Natur
Sciences, and Technology) and learn about progragjrbrazing, and data bases in an active, plaghd,
age-appropriate way.

Datei Bearbeiten Ansicht Favoriten  Bdtras 7

5z 2] Temp, Humidity CO2 sen. | ArduBlock - A Graphical P... -Katslog = [ Elektronische Komponent.,

h

P F{ | Browse [ structure L] saL , Search ¥ Insert e Export =} Import Operations = % Triggers

28 6e ®: # Name Type Collation Attributes Null Default Extra Action
0 1an fioat Yes NULL &° Change @ Drop [ Browse distinct values % Primary [§ Unique ] Index PE Spatial [y Fulltext

(Recent tables)
[ 2 au date Yes NULL & Change @ Drop || Browse distinct values Primary |y Unigue ]Index [ Spatial |y| Fulltext

- ‘:;:;BE””'JES‘ M 3 be float Yes NULL &7 Change @ Drop [ Browse distinct values /& Primary (@ Unique (=] Index [E Spatial [ Fulltext
] 4 AGPSL float Yes NULL .’ Change @ Drop || Browse distinct values 5 Primary |y Unique |index P Spatial ¥ Fulliext

. Create table [l 5 AGPSB float Yes NULL 7 Change @ Drop [] Browse distinct values /> Primary [y Unique (5] Index [ Spatial |7 Fulltext
[1 6 HGPSL float Yes NULL .~ Change (@ Drop || Browse distinct values > Primary g Unique -] Index FZ Spatial ] Fulltext
[F] 7 HGPSB fioat Yes NULL * Change @ Drop (5] Browse distinct values > Primary [gj Unique =] index [E Spatial |7 Fulltext
[1 & mac  int(11) No  None &’ Change @ Drop | | Browse distinct values > Primary |y Unique -] Index [Z Spatial |7 Fulltext
- 9infra  fioat Yes NULL & Change @ Drop [] Browse distinct values /» Primary |g Unique (=] Index [E Spatial [ Fulltext
] 10 laut float Yes NULL & Change @ Drop |_| Browse distinct values Primary |y Unique |Index [ Spatial 7 Fulltext
1 11 licht int(11} Yes NULL & Change @ Drop | Browse distinct values > Primary [g Unique {£]Index [E Spatial 7 Fulliext
7112 luft float Yes NULL » Change @ Drop || Browse distinct values Primary |y Unique -|index [% Spatial 7] Fulltext
[l 12 mg3  float Yes NULL &7 Change @ Drop (-] Browse distinct values > Primary [y Unique (=] Index P Spatial |7 Fulltext
[l 14 mgs  fioat Yes NULL 7 Change @ Drop [ Browse distinct values . Primary |y Unique -|index FE Spatial |y Fulltext
[] 15 mg7  fioat Yes NULL &7 Change @ Drop [] Browse distinct values /> Primary [gj Unique [&] Index [ Spatial |7 Fulltext
[7] 16 stime limesiamp Yes CURRENT_TIMESTAMP o7 Change @ Drop || Browse distinct values . Primary g Unique =index [% Spatial | Fulltext
[ 17 staub  fioat Yes NULL 7 Change @ Drop [ Browse distinct values » Primary (g Unique (=]index FE Spatial [ Fulltext
[ 18 tag date Yes NULL " Change @ Drop |_| Browse distinct values Primary |y Unigue ]Index [ Spatial |y Fulltext
19 uy float Yes NULL & Change @ Drop [ Browse distinct values /& Primary (@ Unique {Z] Index [E Spatial [ Fulltext
[ 20 was text utf8_general_ci Yes NULL &’ Change (@ Drop || Browse distinct values (% Primary |y Unique =|index [ Spatial || Fulliext
[ 21 hpa float Yes NULL &’ Change @ Drop [-] Browse distinct values [ Primary [g Unique [&]Index [ Spatial [F] Fulltext
] 22 atm  fioat Yes NULL 7 Change @ Drop 7] Browse distinct values > Primary |y Unique =|Index [ Spatial |7 Fulltext
Fl23h float Yes NULL &’ Change @ Drop (-] Browse distinct values . Primary [gj Unique =] index [ Spatial |7 Fulltext
[] 24 temp  float Yes NULL &’ Change @ Drop | | Browse distinct values > Primary |y Unique 7] Index [Z Spatial 7] Fulltext
[ 25 moist float Yes NULL &7 Change @ Drop [T Browse distinct values /& Primary (g Unique (Z]Index % Spatial [ Fulltext
[] 26 infra2  float Yes NULL o’ Change @ Drop | | Browse distinct values > Primary |y Unique |Index [ Spatial | 7| Fulltext
[ 27 mg2 float Yes NULL o Change @ Drop [ Browse distinct values > Primary [y Unique (=]Index [F Spatial |5 Fulltext
0 28id int(1) No  None AUTO_INCREMENT .~ Change (@ Drop |_| Browse distinct values Primary |y Unique |Index [ Spatial ] Fulltext

Fig. 6: Structure of the data base: names, types, e

The stored data can mainly be used for plannimgulsition, cartography, and displaying informatidihe
“Urban Sensing System” allows a decoding of the mlemrelations found in an urban ecosystem.

Many utopias and dreams can be fulfilled by a paogwhich is able to store climate data and vitatfion
values in a single system simultaneously. The lympetrum of data and the multitude of sensors rnitake
possible to detect problem and at risk areas ihtme&. In this manner, they can be skirted, reghiror
isolated, for instance, by warning residents ofhéir pollution levels. Problems caused by traffmise
could be avoided with intelligent road signs, whielirect traffic or reduce speed limits. Finatlye system
could act as a signpost to areas with a high quaiitife.

More and more people live in urban areas resultingcreased population density. These local satlgs
have an influence on the global as well as on #gional climate. The question arises to what extieat
settlement climate is creating invisible barridfsirthermore, it would be interesting to examindoital

climates compromise or impede particular groupdendiihers might feel comfortable in the same zdwe.
certain structures and facilities really barriexefror do they only appear to be so? This hypotlesikl be
tested through an “Urban Sensing System.”
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5 CONCLUSION

Currently, the “Urban Sensing System” is used esigkly by friends and relatives of the developers,
because it is still in an early state of developmkms anticipated to make the system freely asit¥e in the
future, which would require it to run smoothly, &eailable online, and to be difficult to be manged. At
present only familiar devices are connected; aoitkti information can be entered by the user onlantary
basis. The system is bound to require the stordgMAC, Email, and IP addresses, which are not
communicated to the user of the system. Therefoieacy is at least partly guaranteed. In termprofacy,
one needs to cast a critical eye over the factdiraatological data and vital function values digplayed
with geographical references. Furthermore, it igeawely time-consuming to activate all users madgual
Hence, a function to automatically register andvatg users needs to be introduced.

A lot of time must be invested in the system'’s wpedsence, especially for design and usability. €hily,

the site is nothing but a mere playground to tééerént techniques. It is envisaged to launch aritent
Management System”, which could simplify regiswatiand administration. The “Content Management
System” is planned to be connected to social mediih, along with a possible reward system, ma¢isa
users to enter data and contributions to the deda.b

In the future, the “Urban Sensing System” is supdd® run autonomously and autarkically. Interfavih
other systems would allow open and voluntary comjo@n, such as other mash-ups. Foundations fawé h
already been set during the developing process.

Measuring the quality of life is a difficult taska a philosophical context it is not even thoughthte
possible. Factors influencing the quality of liviage evaluated differently by different people. Aaislo, not

all measuring values have a positive influencet@ duality of life of urban residents. Noise, duigfht
intensity and temperature would have both postive negative influence on human organisms. Thedhrb
Sensing System” stores all this data in a singktesy and makes it possible to develop and test new
hypotheses.

The “Urban Sensing System” allows the creation apsof all kinds, such as maps of climate functions
heatmaps.

The possibility to be part of data acquisition diingh the Urban Sensing App [cf. ALLBACH,;
HENNINGER; GRIEBEL, 2014]) allows active particip@t instead of simply being a passive consumer. In
addition to the collection of climatological, vitand other data in a bottom-up procedure, futersigns of
the “Urban Sensing System” will introduce a top-sowrinciple to have users receive warnings or
recommendations by the system.

Internet and internet technologies offer a mulétusf possibilities and are shaped by society, oeltu
science, and economics. The society is the basiplémning, and so the internet has to become gfart
planning processes. If a planner wants to analiieecomplex system of a city, he or she needs the
knowledge about programming and information systeaithough bi-directional communication and
exchange of knowledge, information, and news isaaly being simplified by the internet. Hence, the
planner has to engage in these new technologids;@arstant advanced training in the sphere of inétics

Is also necessary. Interdisciplinary projects amadtnerships with institutions, faculties and compan
become more and more important, because this altbesgplanner to participate in the development of
solutions for today’s and tomorrow’s problems increative way. A planner who is confronted with
structural and social conditions on a daily basseds to focus on the conditions of knowledge and
information. The smart city can only exist by meahsmart networks, tools, planners and systents tlaa
“Urban Sensing System” could be one of those.
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