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About my Thesis
e Big Geospatial Data Analytics and Processing

Using Python and Open Source Tools
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o Use case: Areas-of-Interest (AOII) with OpenStreetMap
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About my Thesis
PostgreSQL PostGIS

'+

APACHE a ?
2. Implement AOI with a “Big Data Framework” Spo K I m

and Python "

1. Implement AOI with a robust and open source
relational database (and explore it’s limits)




AOI with PostgreSQL + PostGIS

1. Select POI by tags

shop tags = ['mall’', 'bakery', 'beverages', 'butcher', 'chocolate', 'coffee’,

'confectionery', 'deli', 'frozen food', 'greengrocer', 'healthfood',

'ice cream', 'pasta', 'pastry', 'seafood', 'spices', 'tea', 'department_store',
‘supermarket', 'bag', 'boutique', 'clothes', *fashion', 'jewelry', 'leather’,
'shoes', "tailor', 'watches', 'chemist', 'cosmetics', 'hairdresser’,
'medical_supply', 'electrical', 'hareware', 'electronics', 'sports’,

'swimming pool', 'collector', 'games', 'music', 'books', 'gift', ‘'stationery’,

"ticket', 'laundry', 'pet', "tobacco', 'toys'l]

amenity tags = ['pub', 'bar', 'cafe', 'restaurant', 'pharmacy', 'bank', 'fast food',
‘food court', 'ice cream', 'library', 'ferry termipal', 'clinic', 'doctors', 'hospital’,
'pharmacy’, 'veterinary', ‘'dentist', 'arts centre', ‘'cinema‘,

'community centre', 'casino', 'fountain', 'nightclub', 'studio', 'theatre’,

'dojo', 'internet cafe', 'marketplace’', 'post opffice', 'townhall']

leisure tags = ['adult gaming centre', 'amusement arcade', 'beach resort',
'fitness_centre', 'garden', 'ice rink', 'sports _centre', 'water_park']

landuse tags = ['retail’']
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AOIl with PostgreSQL + PostGIS (cont'd)

2. Cluster POI with spatial clustering algorithm DBSCAN




AOI with PostgreSQL + PostGIS (cont'd)

3. Concave hull around clusters




AOI with PostgreSQL + PostGIS (cont'd)

3. Concave hull around clusters
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x 4 Already not bad. But what about other cities?



AOI of Zurich

2. Cluster
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“Network Centrality” algorithm

1. Select street network (with osmnx)
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“Network Centrality” algorithm (cont'd)

2. Calculate network centrality (with osmnx)




Next Steps and Final Results

* Finish AOI with PostgreSQL + PostGIS
* Do the same with Apache Spark

* Final results to be expected September 2018
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Thank you

Questions? Input?
philipg.koster@hsr.ch
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"~ - =D demos, prototypes for ArcGlS AP for Javascript



Prototype - Manhattan skyscraper explorer

Goals:

& Learn about famous buildings in Manhattan - where are they,
what are they used for, what do they look like?

& Where are the old/new buildings on the island?

& Which/where are the tallest skyscrapers?




Learn about famous buildings

Building data
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bin: 1088452
cnstrct_yr: 200©
ituyvesant High Schi ?e‘:tttz:i;ef 15114551
4 grandeIev: 5
heightroof: 1408377201
_.| Istmoddate: 2017-08-

R°°F',‘:f '2 22700:00:00.000Z

Iststatype: Constructed
name: Tower 1 World Trade Ctr
shape_area: 5263287752240431
shape_len: 1212.13756607204

https://data.cityofnewyork.us/Housing-Development/Building-Footprints/nqwf-w8eh



Learn about famous buildings

Building data Famous? Are they on Wikipedia?

@ Secure | https://‘en.wikipedia.org/‘w/ap\.php?action:query&\ist:search%rsearch:Tower%ZO‘l%EOWOHd%ZUTr'ade%-’ﬁOCenter&

"5002871": { /
wq "pageid": 5002871, -
"ns": @, ~
"title": "One World Trade Center", ~
"index": 8, -~

-~
"extract": "One WDr'ld)ade Center (also known as 1 World Trade Center, 1 WTC or Freedom Tower) is the main

L]
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bin: 1088452
cnstrct_yr: 200©
doitt_id: 1774261
feat_code: 5100
Q groundelev: 5
heightroof: 1408377201
Istmoddate: 2017-08-
R°°F'§;f '% 22700:00:00.000Z
Iststatype: Constructed
name: Tower 1 World Trade Ctr —
shape_area: 5263287752240431
shape_len: 1212.13756607204

ituyvesant High Schy

https://data.cityofnewyork.us/Housing-Development/Building-Footprints/nqwf-w8eh

It is the tallesfeBlilding in the Western Hemisphere, and the sixth-tallest in the world. The supertall stru
was destroye(in the terrorist attacks of September 11, 2881. The new skyscraper stands on the northwest cor
Wor dmde Center. The building is bounded by West Street to the west, Vesey Street to the north, Fulton S
avid Childs, whose firm Skidmore, Owings & Merrill (SOM) also designed the Burj Khalifa and the Willis Towe
for the new building began on April 27, 20606. One World Trade Center became the tallest structure in New Yor
The tower's steel structure was topped out on August 36, 2012. On May 16, 20813, the final component of the ¢
total height of 1,776 feet (541 m). Its height in feet is a deliberate reference to the year when the Unitec
2014; the One World Observatory opened on May 29, 2015.\nOn March 26, 20@9, the Port Authority of New York :
legal name of \"One World Trade Center\", rather than its colloquial name of \"Freedom Tower\". The building
World Trade Center complex will eventually include five high-rise office buildings built along Greenwich Str
One World Trade Center where the original Twin Towers stood. The construction of the new building is part of
Trade Center complex.\n\n",
"original"™: {
"source": "https://upload.wikimedia.org/wikipedia/commons/a/ac/OneWorldTradeCenter.jpg”,
“width": 788,
"height™: 1187
},
"terms": {
"alias": [
"1 World Trade Center”,
"1 WTC",
"Freedom Tower",
"One World Trade Center, 1 WTC"
I8
"description”: [
"main building of the rebuilt World Trade Center complex in Lower Manhattan, New York City"
I8
"label™: [
"One World Trade Center"
1
i
"contentmodel™: "wikitext",
"pagelanguage”: "en",

"pagelanguagehtmlcode”: "en",
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https://www.mediawiki.org/wiki/APl:Main_page



Learn about famous buildings

How tall? How olol?

1 \
I \
Towey 1 Wond Trade Center . L
\

I_E 1408 feet | g2009

One World Trade Center (also known as 1 World Trade Center, 1 WTC or
Freedom Tower) is the main building of the rebuilt World Trade Center
complex in Lower Manhattan, New York City. It is the tallest building in the
Western Hemisphere, and the sixth-tallest in the world. Read the entire
article on Wikipedia \
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urtesy of Flickr

See more images on Flickr
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~ - Where are tmg? //
How do theg look like? -



Adventure #1: depth perception
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Adventure #1




Adventure #2: recognize shape
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Adventure #2: recognize shape
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Where are the old/new buildings on the island?

1900 - 1924 1925 - 1949 1950-1974 1975 - 1999 2000 - 2024



Which/where are the tallest skyscrapers?

_+ Emplre State Building seems to be the tallest...




Adventure #3: compare heights

Midtown

Add a 2D scatter chart
anol connect Lt to the map

1500 ft ~—"" Empire State Building built in 1931; height: 1250 feet = =
: : 5 Show all buildings

N

[ Only annotated buildings

[ Top 20 buildings ]

0 .
19501974 2000 2024 @esri

Disclaimer ArcGIS API for JavaScript




Show timel
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One World Trade Center (also known as 1 World Trade Center, 1 WTC or
Freedom Tower) is the main building of the rebuilt World Trade Center
complex in Lower Manhattan, New York City. It is the tallest building in the
Western Hemisphere, and the sixth-tallest in the world. Read the entire
article on Wikipedia
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ArcGIS API for JavaScript

https://esri.github.io/Manhattan-skyscraper-explorer/



https://esri.github.io/Manhattan-skyscraper-explorer/
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