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1 ABSTRACT

The emergence of new technologies like GPS, minéseand the ever-wider diffusion of mobile devices
makes the idea of a ‘smart city’ become more andemealistic/concrete. Linked to this is the hope d
more livable, more efficient and greener city, whis increasingly oriented on the people’s needs.

The concept of emotional city mapping, which focusa the main subject of all planning, the humande
provides an innovative approach for the integratibmpeople’s emotions into urban planning. The geal
that test persons do not just aslebjectiveimpressions as suggestions to planning procebsésbjective
measurable, physiological response data, whicleatsflthe somatic-emotional condition in the urban
context.The question is: Can we objectively meakoke people feel in their city?

In the projectsemomapand Mapping Marzahn-Hellersdorf (Mapping MH) was attempted to make an
objective analysis of the city using geo-referenegdl| data. To this end the probands — while wadki
through the city — wore a sensor-armbaschgrtbanddeveloped by bodymonitor.de) which measures the
skin conductance. Changes of the skin conductaineeigdications of the actual emotional state af th
probands. The acquired data shall lead to an fiiton of urban spaces, which are connected with
emotional impulses (wellbeing, tension, relaxatjday) using an objective method.

This interdisciplinary project aims at taking a newek at the city, using methods from the fields3@
visualization, mapping and urban research, as aghreas of psychology and stress research. Qpeiati
areas where: Mannheim-downtown and Marzahn-Helbefsd part of Berlin. The paper presents the tesul
and further research questions.

2 INTRODUCTION

Looking at the conference title, which refers te ity 3.0 — smart, sustainable and integrativehe- t
question arises how a city can be brought clos#risomodel. How can the planner obtain objectinsveers
to the following questions: Where are the mosthigaareas areas of the city? How can | identifybfam
areas? How can | identify these areas with a bottprapproach, without only using my, the plannerghe
involved decider’s view? Is there a technique drebles the planner to follow an objective andgragve
approach?

A starting point to answer these questions is thelpo-physiological mapping project. It focusestoa
centerpiece of all planning, the human. The goalthigt planners obtain, additionally to subjective
impressions from the test persons, objective wighals, which are an indicator for the sensatainhif a
city.

The project tries to objectively analyze a cityingsgeoreverenced vital data. The test persons guted
through the city, wearing a sensor-armband (theated “smartband”, a prototype developed by Dr.
Papastefanou), which allows the ambulatory measemenf the skin conductance [cf. Papastefanou 2008]

The skin conductance is an indicator for the etelgirmal activity (Greek; derma=skin), which is ughced

by the perspiratory gland’s activity. They are aatitd — next to their function in the thermal regioin of
the body — in emotional situations. Emotional thasgand experiences often go along with an incokase
electrical conductibility of the skin. Changes bétskin conductance reflect the activity of theoaomic
nervous system (ANS) and give hints how test perseact cognitiv-emotionally to environmental imisac
This interdisciplinary project tries to take a ngiew at the city, using methods from the fieldstlofee-
dimensional visualization, mapping and urban reteaas well as areas of psychology and stressrotsea
Operational areas where: Mannheim downtown and &arHellersdorf, a part of Berlin.
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3 STATE OF RESEARCH

The original idea to capture and visualize emotionan urban area, in the age of modern commuoicati
came from the artist Christian Nold. His researdrknis the foundation for the art project BioMapgin
Despite his innovative approach in the field of ggformation data processing, the project had nudran
arty and aesthetical pretension than a scientifie. Many test persons, each equipped with an itafica
walked through a city and recorded their skin tesise level. The latter was georeferenced with &GP
logger and visualized in different so called BiolaNold 2008].

This technical method is reminiscent of an autochategnitive map or, Mental Map. In his 1965 book
“Image of the City”, Kevin Lynch worked out the aml¢hat humans are able to memorize paths and adl rec
these if needed. These mentally remembered mapaiced different elements: Paths, borderlines,sarea
and focus points as well as landmarks. Thus, paththe predominant aspects of a city, becausedtey
like canals through which the spectator can mowst Persons were asked to draw their mental maps.
Moreover, the test persons had to mark areas ichmhiey had an experience of a pleasant sensation o
threatening feeling [Lynch 1965]. However, critmisthis technique point out that not every partciphad

the drawing skills needed to express adequatelgxast imagination using a graphical plan.

Around 40 years later, Sorin Matei worked with nemhaps and oriented his work strongly on Lynchs’
works. Matei was the first to map feelings on aitdlgnap and visualized them in an additional sispa
three-dimensional VRML model. The result was a Tiddel that shows well being and “fear areas” of
questioned citizens of Los Angeles in a three-disiw@ral model [Matei ball Rockeach Qiu 2001].

Another work in this context is the project "gpséed construction risk pilot study” by JD BirdsatidaE.
Bruhwiler [Birdsall, Bruhwiler 2007]. This study searched the concept of GPS-based analysis of the
personal risk. With the help of a sensor and a G&ker stress data as an indicator of risk wagrdetl and
localized automatically.

However, all these approaches based on surveysrimspect. The new mobile devices (eg. the smadtban
and GPS-loggers) allow this psycho-physiologicakegch outside the laboratory in realtime. Gatlgediata

in the urban environment opens this methods torugdanning and architecture.The first steps in this
research area were made in 2007 during the prtigotemotionales Kiezportrait” — “An emotional city
neighbourhood portrait” [HOffken, Papastefanou &&&008].

3.1 Experimental set-up

The test person wear the smartband at the noneastigt. Additional they get a GPS-logger, whichittput
in their trouser pocket or a bag. Equipped witls tdévices the test persons walk around in the city.
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Fig. 1: Exemplary image of how a test person warssiart band together with a GPS logger.

3.2 Technical and data bases

The usage of a GPS logger, called-Blue 747 by Bsatems, allows to record the distance travelethby
test persons. In addition to the position cooréisathe device records the corresponding time s(@mp

data). Its low weight and small size allows a pdedsvearing comfort. This reduces the influencehef
collected data through eg. physical exertion.

For the measurement of the skin conductance dgteptatype of the smartband was used, developed by
Jorgos Papastefanou. It is a sensor armband withrporates microprocessors, various sensors, a rgemo
device, a battery and two electrodes. It consibtslastic material to minimize the impairment oé ttest
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persons. The test persons wear them at the noreagtist. The pressure gauge measures the presgre
which the two electrodes rest on the skin. A camdirs flow of small electrical current through two
electrodes allows to measure the skin conductakdeitional sensors could measure further data,tesy.
triaxial acceleration, heartbeat rate, skin temjpeeaand light intensity of the environment [Pap&stou
2008]. The smartband records the biodata in fr@gestable rates. The record rate in the actual ptej@as a
rate of 100 Hertz.

3.3 Data bases

Existing databases in both projects were in additiogeoreferenced aerial images and a scannext raap
especially the, under the Creative Commons licensdable maps from OpenStreetMap [Open Street Map
2008]. Since a large community, similar to the \Wédia encyclopedia, generates this collection gbama
using GPS trackers, Open StreetMap suits perfémtlthis project. In addition, data from Google tBaand
Google Maps are used.

4 THE FIRST STUDY — THE STUDY PROJECT EMOMAP

In the study project emomap a group of 20 volurstedraspiring urban planners and architects corduct
several test runs in the city of Mannheim withim8nths.

4.1 Data base

Various reports and studies on the Mannheim cigckbd the expected results for their value for mirba
planning: The downtown-development-study eki.majctvtdevelops action models and measures for the
inner city in a multi-Buttom-up approach with céizs, organizations, associations and initiativésréby
idea-tables generate concrete solution for sixerurtopics [mess 2008 and eki.ma 2008]. Additigntike
results of the project "feel good in public spadeh® inner city of Mannheim” [Berchtold Krass Nepp
2007] has been conducted. For this project, diffeageas in the city of Mannheim were defined foteptial
user groups. With the use of GIS techniques orb#ses of different factors such as density, denugca
distribution, green structure, shading, culturallfées and crime rate, feel good neighborhoodsdiferent
user groups were identified. These analyses wbegleground to proof the results in this work.

4.2 Methodology

The groups of volunteers met in the city of Mannien 10 different test runs in various pre-defiaeelas:

The Jungbusch, a high-density and social focaltpthe Museum Quarter; the main shopping streetstk
called “Planken”; the castle area with the physagbaration through the highway; and the bouleeaead
from the main station to the water tower. Each lasted for approximately one hour. During the taines
locations where tracked with the automated GPSkéracin intervals of one second, simultaneously the
values of the measured skin resistance where redardl / 10 seconds intervals. In addition, tafyeand
safeguard the derived measurements, perceived sewehere documented in writing, as well as
photographically, and then localized with a GeofBige records from the GPS data logger and the Smart
Band have been synchronized temporally using tftevae Stata9, and then adjusted using Quantum&IS o
aggregated into a whole set of data.
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Fig. 2: Course of a skin resistance curve and ipogitg of the points in the city of Mannheim.

ProceedingREAL CORP 2009 Tagungsband ISBN:  978-39502139-6-6 (CD-ROM); ISBN:  978-395021B8  (Print) m
22-25 April 2009, Sitges. http://www.corp.at Editors: Manfred SCHRENK, Vasily V. POPOVICH, DIBNGELKE, Pietro ELISEI



Mapping people? — The measurement of physiologiat in city areas and the potential benefit ftwanrplanning

For a clear interpretation of the data, particakdention should be paid on the fact that a cletemsent can
only be made on the change of bodily tension. Alidemf the skin resistance level (SRL) indicathe t
reduction of perspiration and with that a reducedusal of the autonomic nervous system (ANS).
Transferred to the measurements low skin resistealcees indicate that the person is aroused. T lirtlog
curve progression, intensity and length of the tteaccan be estimated. This type of analysis war&l for

a single person and can be visualized using tleedinéine tools GPS Visualiser [Schneider 2008]Google
Earth or Google Maps two or three-dimensionallye Thtegration of the time signal (the so-calledetim
stamp) makes it possible to reproduce the runs ievezal time.

For the aggregation of all data on a pan-urbanllexsgious methods have been developed: The main
question is how to compare the skin conductance wih each other, because they differ from petson
person (the skin of each person contains a spestific conductance, caused by it different skin proes).
This problem was resolved on the one hand by cdmplata visualization for a pan urban overviewde s
the whole amplitude of reactions and on the ottién the formation of stress classes to have al sotid
comparable data base.
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Fig. 3: Study areas marked by function and the exyatal interpretation of the curve using the peot and the images taken.

4.3 Exemplary results, presented at the district Jungbach

A pan-urban observation was achieved by layingrieasured skin resistance classes out in a grid.grfd
was deliberately chosen very large to create aupban map. The map serves more as a rough guider rat
than a sharp statement about the feel-good areagiof. Opposing this is the visualization of tigsolute
measured values within the city, which were visadi without the class formation. The large diffeeof
the recorded absolute values is worth noting.

Fig. 4: Total urban aggregation of skin resistaciagses in the grid and visualization of all reeardbsolute values using the GPS
Visualizer in Google Earth.

In the detailed consideration of the combined memmants taken from three participants, areas can be
analyzed in which there are classified stress laxation zones. Along a busy main road it is obgitat
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stress levels are high. When looking at the risamgl falling skin resistance values, the fallinguesl
overweight. This area stands out in the entiretteyrof the Jungbusch through its high stressoflact

= - TR Lo/ -
B

Fig. 5: Areas with low skin resistance values alartgusy main road, and relaxation situation irreestwith little traffic and green
areas, situated in a trendy neighborhood

In close proximity to the above-mentioned aredéslungbusch Street. Unlike in the majority ofwlestern
Jungbusch area, here a single feel-good situationbe observed. This means, the volunteers exgeden
bodily relaxation.

The obtained data is interpreted and supported)ubkim concepts as mentioned above. It is notaklettie
analysis using GIS data has a large consistentetétdata from the emomap.

When looking at the map, the main road sticks sutha first area with its high "stress levels". Teason is
the heavy traffic and the associated high emissisumsh as traffic noise. All this can justify theasured
"stress values". In addition, it should be noteat the design of the road is not very inviting pedestrians
through the lack of street greening. In contraghis, the Jungbusch road seems to be a feel-geadia the
volunteers. An explanation for this is a vibrarbbam life, that both of the investigations of thelBBKA and
the project of the University of Karlsruhe have ritifteed. Indicators for this are the many meeting
opportunities and a kind of subculture based omthry cafes, restaurants and clubs.

Although these examples are relatively clear, tdmees obvious how difficult it is to obtain univally

valid statements about the feel-good value of iiddial areas within the city with the technique usddny

impressions do no correlate with construction asel af structure, but on the personal and direatgpion

of an individual (an example for this is, that agp of tests persons went around in a park areahioh

they should have no stress reactions. Some of stepped into a big dirt, and the result was, thatstress
level boosted).

5 THE SECOND STUDY - THE PROJECT MAPPING MARZAHN-HELL ERSDORF

Building on these results, the experiment set-ugtfe walk in Marzahn-Hellersdorf omitted the aggron

of data in classes.The focus was on the analysimdifidual experiences. To improve this situation-
orientated analysis the skin conductance resp@GR) was gathered — instead of the skin resistived
(SRL) like in the first study. The SCR focuses drorstime reactions (phase), while the SRL and the
reciprocal value skin resistance level (SRL) measoingtime changes (tonic). Only people not invdlue
the project were used as test persons. On the ame, la possible unconscious influence through pé&opl
own expectations should be avoided, and on ther dthad, the test person’s handling of an unknown
technology should be observed.

5.1 Brief description

As part of the art project surveyor K. and Humbaldtveyor - HM2 by the two artists Johann Zeitled a
Klaus W. Eisenlohr three walks took place in Mare#tellersdorf in October and November 2008. During
these city walks, special events (such as litaragings, children's choir singing and presentataiout the
location) happened. For the third walk, two papéaits were outfit with sensor armbands and GPSlsgg
The walk took less than 3 hours and led from tidevidlage of Marzahn to the mansion in old HellenddA
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common meal in the "Alten Krug" finished the toébout 25 people participated, 13 actions took place
taken during the walk (see fig. 6).

#01 Start - short introduction #03 Explanation of the history #05 Guided tour in a sports hall = #07 Recitation of poems of the
and presentation of involved of the old windmill and of a boxing club. community of authors
persons. children’s choir singing, ,Fensterblick*.

#02 Welcoming by town council =~ #04 Listening experience - two #06 Lecture about the history # 8 Listening experience - two
Stephan Richter. minutes of silence, listening of the market hall and minutes of silence, listening

to the surrounding sounds. ensuring discisson. to the surrounding sounds.
% i H ]
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#09 Listening experience - two #10 Listening experience - two #11 Lecture about the history #12 Closing words of tour guide
minutes of silence, listening minutes of silence, listening of the district and the urban Klaus Eisenlohr.
to the surrounding sounds. to the surrounding sounds. development strategies.

#13 Common meal in the
mansion ,,Alter Krug“.

Fig. 6: Overview about the 13actions, which toakog! during the third walk in Marzahn-Hellersdorf (B¥).

The two test persons were selected out of thewvedeipplications to the project partner urbanopéil -
network for urban culture. The volunteers wereringed in the technology (the sensor-armband’ fonct
and GPS logger) before the walk.Perceiving a spesitaation they should notice it with a Geotag
(placemark) and a brief quote (in writing). Localtal and the time stamps (viaGPS logger) and SCRkglat
(via sensor-armband) was synchronized using Statal9mported in Google Earth via MKZ-files generht
from GPS Visualizer 3D. The two test persons di dBsignment of the citations to the placemarkthad
positioning of the actions manually.

5.2 Evaluation

5.2.1 Placemarks — subjective opinion

Proband 1 has placed 15 placemarks, of which oBlyére of significance for the evaluation. Fouresth
placemarks were removed, after consultation with tdst person — they were repeated marks, caused by
usability problems. In these cases, always therfisasurement was evaluated (# 7 - # 9).

- [ g

Fig. 7: Track and evaluated placemarks (#1 - #9)ropand one.

B
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Proband two marked eight placemarks. In additioa first two marks at the starting point were camlli (#
0 - Start). The other placemarks were set withoptidations.

Legend

Event during the tour

@ Placemark - Proband 1
Placemark - Proband 2 5 )
O spatial coincidence of ! x
placemarks
7

Fig. 8: Comparison of the 13 actions and the etatuplacemarks of both probands.

In combination with the citations given, it showsat 9 out of a total of 15 placemarks (both subject
together) refer to the actions carried out during walk; 2 were due to local peculiarities of thaltb
environment; 1 because of the special landscape2anelcause there kites hovering in the area, while
placemark remained without details.

_— > S &
#1 ,,Babble at the windmill ... / #4 ,,Crossing the wilder #7 ,,Silence and solation -
child‘s voices and geese.* == #3 ,Nice, how the Flying ness... the expanse view to the autumnal
) dragons prance of the green space* forest“
Tl i above Marzahn“ : : ————
> #8n.s.
) (placemark without
#0 =.é;art ngtice)
#2 ,,Suddel:l changein
the Bérenstein street.“ mountain - under him o
/ the audiance* #6 ,,Narrowness! A bridge 6
(o e leading over the river |
5 Wubhle. Traffic.” #9 ,,Finally at the mansi-
/ on... Enjoying the meal*

Fig. 9: The distance travelled by proband one witttemarks and related citations.

5.2.2 Skin conduction response data

Figure 9 shows test person 1s’ skin conductionrablagically. A higher and denser amplitude indisate
more intense attention-response. The results shatvthe subjective judgements (green) differ froim h
unconscious-emotional reactions (orange). Thereftire locations or situations, which he subjectivel
marked as interesting, differ from those that ionwdhrily aroused his attention. A clear correlati@miween
auto-emotional and subjective verdict could onlydbeected in two cases.
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Fig 10: Diagram of the evaluation of the placemggksen), skin conduction response (orange) antbtiadized representation of
the skin reaction values of test person one (right)

In this respect, proband 2 differs significariti@omparing his subjectively set placemarks (oramgt) the
automatical emotional reactions (green curve) shtved subjective opinion and involuntary attention
reaction are chronologically closely related. Thdomatic inner reaction of proband 2 is relatively
consistent with his deliberate decision.
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Fig.11: Diagram of evaluation of the placemark®€gy), skin reaction (orange) and the localizedesgntation of the skin reaction
values of test person 2 (right).

5.2.3 Comparing SCR-data and the events

Comparing the amplitudes of the SCR values withetlents taken place around proband 2, it appeatérth
all cases a change in the skin reaction has oatuwkich deviates from the average. These changgs m
occur several times, within the same event, sontkerh lasted several minutes. Thus, a correlat@vwden
the events and the SCR-data can be identified.

5.3 First results

In the projectMapping Marzahn-Hellersdorfvo walks of city tour participants have been gpadl. By the
method of a comparative walk, the data of two vtdars could be compared under similar conditions.

It is possible to get further information aboutqala and activities that aroused the interest opérgcipants
— according to their own opinion. The frequentisgtbf placemarks during ongoing activities suggdbkat
the idea of the tour, to create special momentirirary to everyday life in this urban area, welsieved.
The selection of a walk filled with special attiaat proved difficulties to pursue the question leé impact
of the urban area on the perception of a persoe.afinactions dominated the walks. Conversely(ibdt)
environment triggers such decisions to a much tessent. A walk along the same path, without actio
taking place, could shed light on other eventsades that arouse the attention of the subjedtisrcase.

! Proband 2 was suffering from a tendon sheathrimfiation and therefore had to put off the smartheftet 2 hours. Consequently
the data is only available for 2 hours.
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The gathered data illustrates how different thébanals reacted to a (relatively) similar urban esrwinent.

It also shows that subjective judgment — that & ¢bnscious evaluation of a place or a situatiamot-
necessarily has to match with the autonomous ploggaal response. So places / situations could be
identified, that triggered unconscious reactionshgytest person, without leading to consciousaesps. To

be able to analyze these changes of the skin oabgtter, future walks should be logged more Betai
This could be achieved for example with audio rdiugs.

The results of the walks indicate a connection betwthe events and changes of the skin conduction
response. However, it has to be explored in howdaious interferences, such as breaks at theithdl/
actions, affect the data.

In addition, the significance of the changes ofdki@ reaction sometimes proved difficult, since dhanges
were too small to be interpreted as a clear reachioorder to get clearer results, scaling tesh@marking)
should be made in advance of the walks.

Additional quantitative (like pulse, temperatur@daqualitative data (questionnaires, audio-rec@sjirget
helps to get more information about the emotioealctions and would improve the interpretation @& th
biodata

In terms of usability, the repeated use of the agger, shows that the probands had difficultiedaaling
with the GPS loggers. This was confirmed in anrinésv. To prevent usability problems in future seys, a
manual with graphic illustrations could be handatduring the introduction.

6 FINDINGS AND RECOMMENDATION FOR FUTURE PROJECTS

Caused by the innovative character of the researgfect, the first projects were designed as egpi\or
studies. During the data collection, the followirgors and problems have emerged:

« The Smart Band did not provide consistent datatdymwer outages and bad contacts. In addition,
there is no time logger integrated in the recordimgction of the device, so that on the one haind, i
is not possible to say how long the measuremerdgrrimited and on the other hand, the
measurements needed to be logged very accuratdigray. For convenience, this would be a useful
development.

e The design of the sensor-armband should be improieslips too easily. The material urges
perspiring and thus influences the measuremenlsesu

* The measurements of GPS loggers are very inaccdrageto the shading of the GPS signal in
narrow streets. With the use of the newer versibthe MTK chipset in the logger it could be
possible to solve this problem partly.For bettecuaacy, the test persons should carry the logger
with a lot of "sky view" (in the backpack insteaflio the pocket). Furthemore, the subjcts should
select a high tracking interval and they have tdctvaout to hold the device horizontally
[Haase2008].

« For better and more scientifically correct intetption of the data, it would have been preferable n
to examine the entire city as a whole, but to getemecords that are comparable and to improve the
ways for interpretation of the results entirely siome areas, only one set of data could be obtained
for the evaluation a kind of reference walk atleginning of the project would have been useful.

« The test persons wrote a protocol to interpretmtkasured values and took pictures on special places
and events. This additional work put some partipainder pressure, so the obtained data did not
only result from the environmental influences bisbaeventually from a personal distortion. A better
method of logging would be voice recording with @tBphone; the environment could be recorded
with a running video camera.

As part of the data processing, the following p®ioft criticism arouse:

* Because of wrong GPS values and the erasure ok thdesa in the GIS-system to get a
comprehensively data set, partly important piedekim resistance information from the smart band
gets lost.

* In some sets of data measurement errors in forabeblute peaks occurred, these were outliers and
smoothed for better understandability. While tBis inelpful procedure, important data is lost.
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The interpretation of the datasets leads to folhgnguestions:

The interpretation of the data was only done by mmeasurements of the skin conductance.
Additional data such as skin temperature and pslsauld be added. This data could possibly
improve the interpretation of the situation, whethesituation is relaxing or stressful. Therefae,
consultation of specialists from other fields woaldke sense.

Depending on the patient and their personal sksistance, small or large amplitudes of the
measurements can be recorded. To compare all the diierent skin resistance classes had to be
established. Whether these data indicated a genamearability should be judged by a specialist.

It must also be further explored whether the rescdin really be used to investigate urban factors.
During the walks it was noticed that personal irspiens, for example a long line in front of an
ATM, or stepping into dirt, triggered very violergactions, and are not directly related to the mrba
environment. These "personal extreme events" chnb@enreduced in the urban area by increaseing
the number of measurements.

Particularly for the improvement of survey methadpl and the technical development the project brbug
important insights, which are going to be introdiige further research, in addition to the resuftthe first
project:

A further reduction of the investigated factorsdessirable. The investigation should therefore no
longer be exploratory open, but focused on someifspaspects for a continually reduction of the
complexity of the influence factors. This couldlirde the investigation of the relationship between
stress and the surrounding density of people afiilctr

As the evaluation of written comments and subseguérviews was helpful for evaluating the skin
reaction values and their first interpretationtier studies should try to add more qualitative sét
data. These can be audio or video recordings,enrittcords of the walks exact to the minute and
subsequent reference interviews.

The method of comparative walk proved to be beradfio illustrate the various sensations of the
subjects and to identify commonalities. In furthealks, this methodology should be used
predominantly. Group walks could take place, ad aselepeated visits (eg, at different times).

The challenge for the further investigations is nmwillustrate these exact causes and contexts
accurately. This refers particularly to the inflaenof the built environment, which could only be
little examined in this experiment.

Although many questions remain open, the first owpments to the survey methodology can be made and
further defined specific research questions caraised.

In the topic of the visualisation of the resultspdner method should be tested: The urbans dessitlysis.
In anology to the works of Berchtold Krass [Beracht¢rass 2009], the classified stress areas hasettm
an urban relation measure. With these density mapsgeasy to develop a height map for a 3dimeradio
triangulation to develop the a “real” threedimensibemomap of a city.

7 POTENTIAL BENEFITS FOR URBAN PLANNING

After carrying out the two projects, some potentigdplications for urban planning or urban design
crystallize;

The method offers the possiblity to analyse undonscemotional reactions, eg. stress caused by
density of people and traffic. This could be donexamination of the research field of crowding-
theories [Richter 2004]. Results could be intengstor traffic planning and urban design.

The comparison of data — eg. analysing stressirieistc. — before and after building projects, doul
give hints for a human orientated planning.

Furthermore the analysis of the unconscious dewsieg. the choice of paths, give hints for the
better design of urban spaces and orientation{sigste

The measuring of subjective impressions could fglaand validate survey results; for example
surveys to the field of subjective sense of segimiurban areas.
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« Emotional “well being hotspots” are very interegtiior city marketing strategies. Many advertising
companies are very interested to position theiredithe bills on spots where people feel well,
because they hope that the potential customer Haattar attitude for the product (concerning
privacy aspects, the use of this data is only adbapproval of the test persons).

e Checking the ways of walk and the correspondindirfgeon these ways is very interesting for
tourist destinations. With the results of the exaation, tourist managers can improve their
signposting of special tourist routes even in smaitlear historic city centers (These results a@oul
be intersting for local merchants too, but in thase, there are many conflicts with the use of
personal data and data privacy acts).

* Proofing municipal bicycle lanes and the reducidrpotential danger spots if pedestrians or cars
encounter the bike route could be very helpful.

< In the discussion of barrier-free cities, the otijecexamination of a accessible urban design for
handicapped people could make good progress.

» Last but not least, the accessibility of the envwmnent is an interesting discussion point for parent
with strollers. At a municipal meeting, this wasandiscussion the main interesting point for the
audience. A large group of young parents would fsat in another emomap test run, that they have
a database and a result map to have a firm basegomentation.

The authors believe that the research of dailysiifieations and new ways of analysing “invisiblefational
data offers many potentials to analyse, understardl design the urban environment. This will help to
develop a city, which is oriented on the needsiatatests of its inhabitants — the smart city.

8 MORE RESEARCH NEEDS

In addition to the better interpretation of theaidbéd vital data by consulting doctors and seredhrticians

it is of principal interest how urban developmerdthods progress under the influence of the GeoWidb a
mobile computing development. The goal must beddress the potential for change in the urban and
regional planning repertoire of methods, due to fivenation of Geowebs on the Internet and mobile
computing systems (Mobile Computing). The reseamttrest in these two technical developments fes i
their interaction. The question is, how and to wieatent the new geo-orientated information and
communication platforms, which are currently depatg online, lead to significant changes in thestific
planning methods. In the central focus of intei@st especially mobile communications, recordingd an
computer- systems (smart devices). The researghcpraffers first clues. These questions are gainbe
explored at the Department cpe with aid from thetBehe Forschungsgemeinschaft (DFG) in the next few
years. Another research project is planned at the Berlin in cooperation with TU Kaiserslautern,
bodymonitor and the data carrier BitCarrier. Foegson a city neighbourhood area in Barcelona, the
impacts and results of former researchs will expaitt the topics of better visualisation of theleoted
data, crowding research like the works of Anna umen [Husemann 2005] and measuring the human and
traffic density.
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