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Course Description and Program
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Course Introduction 
Introduce data-mining techniques and case study

Introduction to the Environment
Introduction to R Studio and clustering 

From analog to digital analysis
Use hand-drawn sketched to auto-generated collages

Seminar week (No lecture)

Analysis and interpretation I
Evaluate auto-generated collages

Time-series data analysis and Urban Planning
Introduction to time-series analysis

Data collection with sensor backpack 
Collect data and introduce workflows 

Analysis and interpretation II
Evaluate sensor backpack data 

Q&A Feedback Workshop
Finalise semester projects

Final iA critique
Combined critique with the other iA courses 
(14:00 - 16:00)

Where
HIT H 12

Supervision
Danielle Griego griego@arch.ethz.ch 
Matthias Standfest standfest@arch.ethz.ch

Prof. Dr. Gerhard Schmitt
Chair of Information Architecture
Information Science Lab
Wolfgang-Pauli-Strasse 27, 8093 Zurich
www.ia.arch.ethz.ch

* Total 60 h = 2 ECTS
Exercises 40% (documentations) 
Final Presentation 40% (Final project)  
Attendance 20%

The most recent outline will be found on www.ia.arch.ethz.ch

Former knowledge of any digital tool or coding language is 
most welcome but NOT required. You only need to provide a 
reasonable amount of motivation and of course a notebook.

Creative Data Mining
Intuitively Analysing Design Ideas

Mondays 10:00 - 12:00
051-0726-16L | 2 ECTS*

The goal of this course is to introduce various data mining 
techniques for design and urban planning applications.  Students 
will learn how to select relevant data sources and collect their own 
data using a “sensor backpack”. Various methods will be applied 
to a common project to evaluate the predominant influencing 
factors of the urban environment on our perceptual experiences.  
A select neighborhood in the city will be used as a case study. 
Final results will be presented in the last class.

The course will start with an initial overview to data mining and the 
relevant mathematics as well as an introduction to the programming 
tool (RStudio). Then students will learn how to use and interpret 
results from a machine-learning tool to cluster self-made design 
sketches, which automatically generate qualitative collages. 
Finally, students will collect data using a “sensor backpack” with 
environmental sensors such as noise, temperature, illuminance, 
and air particulates. Students will also generate the data for 
perceptual quality in this neighborhood through time-stamped and 
geo-referenced surveys and biofeedback wristbands.  Students 
will be given a work-flow to collect, process, analyze and interpret 
this data which may be used in their final projects.  

Requirement 

INFORMATION   ARCHITECTURE

28.03.2016 Holiday (No lecture)

18.04.2016 Holiday (No lecture)





Objectivity, Subjectivity, Colour
Student: Andrea Panzeri

City is only Noise
Student: Marco Jacomella

Colour Schemes
Student: Ricardo Joss

Crowds
Student: Robert Schiemann

p.9
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p.103
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Objectivity, Subjectivity, Colour
Student: Andrea Panzeri
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Thesis Question

How can I analyze and judge objective and subjective data? How do they influence each other?
Is the color (or the absence of it) influencing our perception of the the urban environment?
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Conclusion

The objectivity of subjectivity (when what is personal becomes universal).The relativity of objectivity 
(sometimes we like opposite qualities in different places).No more white buildings! (or maybe we just 

like warm colors).

Data are more human than what I thought.
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City is only Noise
Student: Marco Jacomella

“Noise has various health, economic and social effects, 
the occurrence and intensity of which increase as the sound level rises.”

- Noise pollution in Switzerland, 
Federal Office for the Environment FOEN Bern, 2009
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Questions

Which effect has noise on spatial perception? 

How much noise inflfluence personal perception? 

How does noise impact the liveablity of a city?
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Colour Schemes
Student: Ricardo Joss
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Is there a link of the pure color schemes of a place, to it’s perception of:

beauty / ugliness

lightness / darkness

openness / enclosedness

order / chaos
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JMW Turner, Ancient Rome, 1839
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Olafur Eliason‘s Studio

Olafur Eliason, Colour Experiment No. 58, 2014
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Method

1. Get a spherical Camera (A smartphone would work as well...)

2. Make a Photosphere of the Place
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3. Cluster the colors, to get the most dominant colors. (Test image taken form Google Street View)

4. Run a k-means algorithm in R. Then wait. Then get a coffee. (Calculation time aprox. 30 Minutes)



  New Methods in Creative Data Mining    |     Final project documentation 60

5. Or just save it in Photoshop as a color reduced PNG-File. (approx. 2 Seconds)

6. Original
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7. Again, just the three most dominant colors.

8. 12 most dominant colours.
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Pixel sorting algorithm in Processing. Sorting by Hue-Value.
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Outstanding Positions according to the survey



73   New Methods in Creative Data Mining    |     Final project documentation



  New Methods in Creative Data Mining    |     Final project documentation 74



75   New Methods in Creative Data Mining    |     Final project documentation



  New Methods in Creative Data Mining    |     Final project documentation 76



77   New Methods in Creative Data Mining    |     Final project documentation



  New Methods in Creative Data Mining    |     Final project documentation 78



79   New Methods in Creative Data Mining    |     Final project documentation



  New Methods in Creative Data Mining    |     Final project documentation 80



81   New Methods in Creative Data Mining    |     Final project documentation



  New Methods in Creative Data Mining    |     Final project documentation 82

Best & Worst according to the survey
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Hard to say. Because... 

- big difference in daytime, weather, etc. 

- spherical distortion

- no color metering, white and color balance, etc.

- camera is specific to one point 

- people judge not by point but by place

- neither green (plants) or blue (clear sky) influence

Is there a link of the pure color schemes of a place, to it’s perception of:

beauty / ugliness

lightness / darkness

openness / enclosedness

order / chaos
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... and just for fun:
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Crowds
Student: Robert Schiemann
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Example: “Sensalytics”

Counting visitors, finding Hot-spots, knowing location details. 
Suitable for stationary stores, events, fairs and public buildings.

Source: https://sensalytics.net/en
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Example: “Sensalytics”

Get data in real-time.

Source: https://sensalytics.net/en
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Example: “Urban WiFi Characterization via Mobile Crowdsensing”

Analysis concerning the WiFi quality in cities.

Source: http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=6838233
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Backpack data heatmap

There seem to be days with fewer people on the streets.

Assumption: Bad weather is responsible for this.

Question: Is there a link between the weather and the amount of people in the streets?
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Comparison with light sensor data.
Green colour displays direct sunlight. Exclusively blue lines are cloudy days.
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Searching for obvious correlations
If there is no sunshine over the timespan of three participants and obviously fewer people on the street.
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Contradictions
There are some contradictionary days, where there is no sun but still many people on the street.
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The contradictions could be explained by looking at the average temperature on those days
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QGIS
Question: Is it possible to monitor the amount of people in the streets via QGIS?
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Raw data input
Representing all the participants WiFi sniffer data on one map



  New Methods in Creative Data Mining    |     Final project documentation 118

Average values for better display. Creating a standard path with the average data of all participants. 
There seem to be some areas with more people on the streets
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Survey data
The surveys that were taken along the path show some deviations from the WiFi data.
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Site impressions
Two points seemed likely to be crowded ones. Cafes and pedestrians on the streets
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Site impressions
The two others seemed to be rather empty.
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Raw data
Raw data shows a large amount of stationary devices at mentioned point.

Stationary devices?

Possible Reason: 
Code contains also stationary devices and for some reason there are many of them.
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Triangulating
Is it possible to determine the exact position of people via WiFi tracking?






