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BaCkgI'OU.IldS #osm3words

OpenstreetMap is a
language of free
representation

of real geographical entities
to build visual patterns
called maps where user
communities works in

participatory style. ‘VI LA

cainmark
Utente da 2004

https:/fwww flickr.com,/photos/cainmark/4859235622/



AIMS build a local areal approach

Do metrics exist to manage OSM Wh |Ch ale the

spatial and textual informative

complexity? Candlda'[eS'7

e to build customized
guidelines for thematic
mapping

Targets e to help areal OSM fill gapping
strategies

e detect spatial and informative

gaps



Parameters looking up the most interesting

* Fractal Dimension Is it possible to measure spatial complexity of
OSM feature?

 Lacunarity Is it possible to identify where OSM contributions have
spatials gaps and how they change over time?

e Textual informative density Is semantics of textual descriptors (keys
and tags) informative?

* Diversity and Dissimilarity Is it possible to detect semantic
differences among different areas/communities at various spatial
scales?



b/
What S Lacunarity : measure of spatial pattern voids

Lacunarity

It is a pattern design analytical
tool and can be defined as a
complementary measure of
fractal dimension.

It allows to distinguish spatial
patterns through the analysis of
their gap (pixel void)
distribution at different scales.
Is rotational invariant ma as
function of the scale.

Gliding Box lacunarity
(Allain Cloitre 1991)

Image 1 Image 2 Image 3

Same image complexity different lacunarity

Images & definitions
Marco Diego DOMINIETTO
ETH Zurich

Multimodality Approach To Study
The Fractal Physiology Of Tumor Angiogenesis



Information Entropy & lef plot: semantic analisys of OSM ‘s wordsets

Textual information density

From OSM data is possible to retrieve textual
corpus ( set of words) of keys, tags, keyvalue)

for every bounded area. Two action are possible:

Zipf plot : Description of word set in terms of
distribution of terms. Rare terms detection.

Information entropy : to detect indirectly
textual information density ( Shannon entropy)

http://en.wikipedia.org/wiki/Entropy_%28information_theory%29

Zipf’s graph & Ortolani’s areas

Like-
autistic

| “ community
Slopes Zipf=-1
Strict
dictionary
community
©_ (nerdity) Mutism line
Natural
. human )
Gaming . language
High . community
verbosity |
) community
Alienant
community

Word random generator line

Zipf's law states that given some corpus of natural language utterances, the
frequency of any word is inversely proportional to its rank in the frequency
table. http://en.wikipedia.org/wiki/Zipf%27s_law

X is the rank of a word in the frequency table;
y is the total number of the word’s occurrences (frequency).


http://en.wikipedia.org/wiki/Text_corpus
http://en.wikipedia.org/wiki/Natural_language
http://en.wikipedia.org/wiki/Inversely_proportional
http://en.wikipedia.org/wiki/Zipf's_law

analitical framework for OSM data

Urbanisation Regime and Environmental Impact: Analysis and Modelling

of Urban Patterns, Clustering and Metamorphoses R packages
GDAL lacunarity and fractal dimensions
Osmqonvert Spatial-tools library
Osmfilter Christian Kaiser

tm & ZipfR & LanguageR & qdap &wordcloud
http://github.com/christiankaiser/spatial-tools

Openstreetmap & Osmar & fractaldim

raster & rgdal & spatstat

Nepal Civic Hacker @prabhasp
http://prabhasp.github.io/OSMTimeLapseR

http://github.com/alfcrisci/osm_analitics
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OSM HiStOI'y Data preview

Raster Density Maps

A. Feature density
B. Users density
(at least one edit)

A. Version Count density

A. Local complexity
Fractal dimension isoentropic
method
Davies and Hall (1999)

Lexical Analysis

Zipf plot keys

Wordcloud keys
Histogram keys/ N_users
Venn diagram keys/user
Clustering users by key

P20 T®

Tag Lexical Analysis

Zipf plot of selected key-values
Lexical diversity by keys
Treemap users by key
Treemap values by key
Word-network of user by keys

P20 T e

Temporal Evolution

Year Feature amount
Year Lacunarity index




Aeri al Vi eW TrentO spatial resolution 20 m
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Aeri al Vi eW TrentO spatial resolution 20 m
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Aerial view Florence spaa resotution 100 m
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Aerial view Florence spaa resotution 100 m

42.8°N e F e U "t
: / 43.8°N

So ~ 1 3 :
432.78°N e PN y 7N . S
$ o ﬁ\’/\‘\\'. Ui A Y M 43.78°N - \
T o L S NS *

@ I L o Vel X A
= s 5w 5 - ,,-/\ o ~ \ F1.7
= Firenze > N\-—.!‘ o S G\
© '8 e F, 3
— = s = Firenze
-‘!(' é y P 1 — L4 ©
g v . = ' 1.6
42.76°N - i /
1 < . 43.78°N |
3 F3
4 # g ] 15
.y”_. ol ¥ s
w ) B
7 E
b ) F2
R 4 : P : r 1.4
—acny - - . . - ’f‘-‘_&
43.74°N ; | RE La a>y % akow. »
42.74°N -
-1 -~
13
T T T T T —
11.22°E 11.24°E 11.26°E 11.28°E 11.2°E T T T T T —
= 11.22°E 11.24°E 11.268°E 11.28°E 11.3°E
Longitude 2 z Z
Longitude

Version Count density Local complexity
(pixel-area where complexity is lower <2 )



Aerial view Matera spaa resolution 100 m
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Areal view Matera st resolution 100 m
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Lexical analysis ) rrento

Trento Tag: keys OSM Scale: 12

network

bU|Id|ng

Log Word Rank

Zipf fitting

Inter. = 14.948 ”’"‘denotatlon

Slope =-2.39
R2 = 0.91 barrler natu ral ype
Significant

created byl =5

Log Word Freq



Lexical analysis () trento

Nuser

Trento Users Engaged in Keys (Ntot= 834 )
500 - 493

400 -

Keyset
amenity

. landuse
. leisure
. man_made
. natural
. shop

tourism

300 -
200 -
wikipedia
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Keyset

MATERA User and keys Venn Diagram
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Lexical analysis () trento
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Lexical analysis o) rorence

Firenze Tag: keys OSM Scale: 12

building
ONEWaY |l createdby
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Log Word Rank

network ! [la. —
Zipf fitting: type i
Inter. = 13.679 amenity route
Slope =-2.32
R2= 0.93

Significant



Lexical analisys () rorence

Firenze Users Engaged in Keys (Ntot= 858 )
538 FIRENZE User and keys Venn Diagram
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FIRENZE KeyTagset network by users

Clustering Users by key wordset
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Lexical analysis ) watera

Matera Tag: keys OSM Scale: 12 ro Ofm ate rlal
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Lexical analysis ()matera

Matera Users Engaged in Keys (Ntot= 143 )
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TERA KeyTagset netwark by users
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Clustering Users by key wordset
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TagS HlSlght Amenity in Trento

Trento Tag: amenity OSM Scale: 12

parking
g -school
placeofworship




Information entropy piversity

Using several diversity index corpus of values for keys is possible to see the different use of tags in cities

MATERA FIRENZE

e . ’ " . 5
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e— 1" n " 5
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eisure”,"landuse","wikipedia" shop","amenity","tourism","man_made



TagS lnSIght Amenity in Trento

Trento amenity TreeMap Key - User Trento amenity TreeMap Key with Value
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Temporal view Trento
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Temporal view Firenze

Lacunarity Year - FIRENZE S12 r 100m w 500m

Volume features Year - FIRENZE S12 r 100m -

Lacunarity

Number features




emporal VieW Matera

Lacunarity Year - MATERA S12 r 100m w 500m

Volume features Year - MATERA S12 r 100m

Number feature
—
Lacunarity

2008 2009 20 201 2013 2014 2008 2009 2010 011 Sois 2013 2014



Main Findings

e Spatial complexities in OSM for a specific area could be detected and monitored in
space and time by using complexity metric.

eThe lacunarity decay show well the OSM informativity growth but its reliability
depends by the spatial scale used. In densely mapped areas small resolutions are
required (20 m or 10 m).

eLacunarity thresholds for OSM quality assessment needs further investigations in
relation to the zoom level involved and the keys ( tags) monitored.

eLocal fractal dimension indicates well where are area with a low complexity.



Main Findings

e exical statistical frameworks works with OSM data and describe their informativity
and the differences that exist among areal communities.

eTextual informativity parameters show the general terms’ abundancy in OSM and
demonstrate that is a really rich informative environment .

e Areal keyset, and only in certain tags, follow a natural language distribution ( Zipf's
law emerges!) and integrating Information entropy analysis for different spatial scales (
zoom level) is possible to infer on information suitability of the area done by OSM
users’ community.

e All kind of investigation must ever to take into account population and user density



Conclusions

eSpatial and textual “complexity” parameters seems promising tools to help
the assessment of data quality in specific area.

*They main role is to quantify the amount but need to be linked with other
areal metrics ( population & mappers density, OSM feature density).

*The need is to define proper metrics linked to these parameters presented
...... to create osm services as well.

eSuggestions are welcome!



Contacts

Thank you!

Contacts:
Alfonso Crisci

mail: :
a.crisci@ibimet.cnr.it

alfcrisci@gmail.com
0 @alferisci Download presentation

http://www.slideshare.net/alfcrisci/sot-m-eu2014crisci
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AppendiX Fractal dimension: measure of spatial complexity state

A fractal dimension is a ratio providing a
statistical index of complexity comparing how
detail in a pattern (strictly speaking, a fractal
pattern) changes with the scale at which it is

measured.
http://en.wikipedia.org/wiki/Fractal_Dimension

Figure 4.3: Circle (FD=1.000), snow-flake (FD=1.262), Sierpinsky triangle
(FD=1.585) and Sierpinsky carpet (FD=1.892) show different levels of com-
plexity.

Images

Marco Diego DOMINIETTO

ETH Zurich

Multimodality Approach To Study

The Fractal Physiology Of Tumor

Angiogenesis
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MICHAEL BATTY
PAul: LONGLEY

AP

ACADEMIC PRESS

We need much better statistics that pertain to the
different kinds of dynamics and their variation over
time and space. (Batty,1994)

Batty, M., and Longley, P. (1994). Fractal Cities: A Geometry of Form and
Function, Academic Press, San Diego, CA, at www.fractalcities.org


http://en.wikipedia.org/wiki/Complexity
http://en.wikipedia.org/wiki/Pattern
http://en.wikipedia.org/wiki/Fractal
http://en.wikipedia.org/wiki/Scaling_(geometry)

