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Presentation outline

* Remote sensing data

Street level data collection

Mobile scanners and cameras
* Crowdsourcing data collection

* Web scraping
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Sensing technologies defined by Electromagnetic
Spectrum
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https://www.researchgate.net/publication/274076283 Remote sensing of snow_avalanches Potential and limitation for operational use/figures?lo=1
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https://www.researchgate.net/publication/274076283_Remote_sensing_of_snow_avalanches_Potential_and_limitation_for_operational_use/figures?lo=1

Satellites




Aerial and satellite imagery
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Urban morphology using remote sensing
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https://www.sciencedirect.com/science/article/pii/S0143622817309955

BB ARBAY =, T

Figure 3. University of New South Wales (UNSW) airborne lidar data set and representation of slant
area in a profile view and a 3D view.
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Airborne lidar analysed for change measurements

o —
‘ Server

Change Monitoring Urban Growth -

Biomass Estination Green Survey -
. Urban canst ruction
Object Masurerrents {outdoorand indoor}

Ref. Shirowzhan et al. (2019)




Lidar data collected by drones: Before and after storm, Coastal area (Collaroy), where is the area
of erosion?

THE UNIVERSITY OF NEW SOUTH WALES




Lidar for characterizing urban morphology/typology, what



https://www.sciencedirect.com/science/article/pii/S0198971513001166?casa_token=2uwt1DsfqNUAAAAA:oXAsbCNXPU4SSJwvDSD1AT8ikHJIuVunFYTYISJ92wb-e4GUUM86gLwuRE8N3Oyf3nnNl8kW#f0030

01’

Radar

Some radar bands can penetrate
tree canopy and ground surface

DRY SNOW

RRRRR
X BAND C BAND L BAND
3cm 6cm 23em

https://earth.esa.int/eogateway/miss

ions/ers/radar-courses/radar-course-2
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Radar satellites First measurement Second measurement Results
(afterwards)

Superimposition
of waves o delsct
amMmsrences
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radar system
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between ground two measurements
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Fig 1. Principles of InSAR technology

https://www.tunneltalk.com/New-Products-Aprl2-Altamira-showcases-satellite-ground-movement-technology.php



https://www.tunneltalk.com/New-Products-Apr12-Altamira-showcases-satellite-ground-movement-technology.php
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Impact of water extraction on a highway. The ground motion map and cross section show the
evolution and distribution of displacement over time. Satellite imagery: TerraSAR-X, Analysis period:

2008 — 2010, Background image: Cartographic and Geological Institute of Catalonia (ICGC).

https://site.tre-altamira.com/industry/civil-engineering/



https://site.tre-altamira.com/industry/civil-engineering/
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http://www.findthepipes.com.au/guides/what-the-hell-is-ground-penetrating-radar/

Examples of
monitoring
underground
urban
environment
using radar



GROUND PENETRATING RADAR -UTILITY



RTK GNSS

GNSS experimentations in the field work for validation of lidar analysis: (a) location of RTK in building C25 roof to]
p for different heights; (c and d) survey ground marks.




Measurement tools and updating BIM (As-built/Part-built)

4Point clouds collected

Measurement
by SPIKE
Laser

(3) AHand-held Mobile Scanner
(HMS)




As-built

BIM

< point cloud + photo updating

Terrestrial laser scanning (TLS)

Accuracy and efficiency

Ref.: My previous experimentations: TLS and HMS data acquisition and analysis (from 2012 to 2019).






Have you heard about lidar data
collection using iPhone?



Other data
collection
methods at
building or

street |evel

Drones

Mobile mapping using photo or video cameras




Vs live cameras
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Crowdsourcing data
collection apps

Other methods for data collection in city scale

2. Audit (including audio
and photos) sent to
server by http

| N

1. iPad captures text, audio, and photos
of environmental “good, bad or ugly” in Audit

3. Server script takes data and
Inserts it to database

4. Data is mined and
visualized

Fig. 1. Overall system architecture

Mobile Crowdsourcing Older People’s Opinions to
Enhance Liveability in Regional City Centres

Jason Thorne **, Aolly Li 2, Vijay Sivaraman **, Catherine Bridge "
* Electrical Engi ing and Tel icati
“ Faculty of the Built Environment
University of New South Wales
Australia
! jrthorne@jrtdatasol.com, ? aollylifhotmail.com, *vijay@unsw.edu.au, *c.bridge@unsw.edu.au

* https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6827675



Extract-data from open street maps

* https://www.openstreetmap.org/#map=4/-28.15/148.62
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(a) Total routes (b) % of female riders () Fomale sides {9)Malexides

Figure 7. Anonymised RiderLog-Licensed data for Greater Adelaide, 2010-2014.
Figure 6. Anonymised RiderLog-Public data for Greater Adelaide, 2010-2014.

Article Raw data
. . . . . ® Personal
Building a National-Longitudinal Geospatial Pt T
B iCYCling Data COllection from CrOstourCing ( Formattlng & Cleanlng ) Extracting data and removing identifiable errors

Preliminary l—-)l Final | R A ing the repi /bia:
= L A 2 x 3 o1 1 ~ J Va"datmg of the sample against the population
Simone Z. Leao **, Scott N. Lieske *, Lindsey Conrow °, Jonathan Doig *, Vandana Mann

and Chris J. Pettit ! . e "
BOTYIISINg Protecting privacy of individuals while
1 City Futures Research Centre, University of New South Wales, Sydney NSW 2052, Australia; Brood [ Fine | maintaining data integrity

j.doig@unsw.edu.au (].D.); vmann@unsw.edu.au (V.M.); c.pettit@unsw.edu.au (C.].P)
School of Earth and Environmental Sciences, University of Queensland, Brisbane QLD 4072, Australia;

"~

. & ™\
scott.heske@uq.edu.au Rese:::ag PUb"smng Promoting accessibility of data to
3 School of Geographical Sciences and Urban Planning, Arizona State University, Tempe, AZ 85281, USA; Planning Data Public/Open | Licensed potential users
- -4

lconrow@asu.edu

*  Correspondence: s.zarpelonleao@unsw.edu.au; Tel.: +61-29-385-4828 Figure 1. Crowdsourced data processing sequence to transform data from personal to urban research

Received: 17 May 2017; Accepted: 26 June 2017; Published: 28 June 2017 and planning purposes.



Web scraping

edureka!

o~

Web Scraping Structured Data

https://www.edureka.co/blog/web-scraping-with-python/



Twitter Scraping to collect location data

Install Import Provide ! Give Use Twitter geo Retrieve the Run code 1o
Tweepy Libraries API | Authorizationf—+  search APT Ly details and store——|  get the
Y J : i Information / querying Sydney
J . | S e e |

related data

. " _,’ clata v a file

csv SQL XLs

Twitter Scrapers

March April

Figure 31 - Initial Network in Sydney from March 2021 to May 2021

Shirowzhan and Pettit, Routledge book at hand



Conclusion(s)

Remote sensing technologies help to
collect valuable information to be used for
finding hidden patterns/trends on earth
and over time.

Mobile and terrestrial laser
scanning/photogrammetry technologies
help to map cities in street/building level.

Crowdsourcing apps and web scraping are
emerging methods of data collection at city
scale.
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Thank you!

[Dr Sara Shirowzhan]

[s.shirowzhan@unsw.edu.au]
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