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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 

https://www.researchgate.net/publication/274076283_Remote_sensing_of_snow_avalanches_Potential_and_limitation_for_operational_use/figures?lo=1

https://www.researchgate.net/publication/274076283_Remote_sensing_of_snow_avalanches_Potential_and_limitation_for_operational_use/figures?lo=1


Satellites
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Aerial and satellite imagery 







Urban morphology using remote sensing 

https://www.sciencedirect.com/science/article/pii/S0143622817309955

https://www.sciencedirect.com/science/article/pii/S0143622817309955
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Lidar 



Airborne lidar analysed for change measurements

Ref. Shirowzhan et al. (2019)



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

of erosion?



Lidar for characterizing urban morphology/typology, what 
is added to the previous literature?

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

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

Some radar bands can penetrate 
tree canopy and ground surface 

https://earth.esa.int/eogateway/missions/ers/radar-courses/radar-course-2





https://www.tunneltalk.com/New-Products-Apr12-Altamira-showcases-satellite-ground-movement-technology.php

https://www.tunneltalk.com/New-Products-Apr12-Altamira-showcases-satellite-ground-movement-technology.php


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/


Examples of 
monitoring 
underground 
urban 
environment 
using radar

http://www.findthepipes.com.au/guides/what-the-hell-is-ground-penetrating-radar/





RTK GNSS



3 Hand-held Mobile Scanner 

(HMS)
4

Measurement 

by SPIKE 

Laser

Point clouds collected 

by HMS

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



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

As-built

BIM 

updating 

TLS

Scanner  analysed for measurements
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Accuracy and efficiency

point cloud + photo

Terrestrial laser scanning (TLS)

Scanner

Controller 

iPad 





Have you heard about lidar data 
collection using iPhone?



Other data 
collection 

methods at 
building or 
street level 

Drones

Mobile mapping using photo or video cameras



CCTVs live cameras



Crowdsourcing data 
collection apps

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

Other methods for data collection in city scale 



Extract data from open street maps
• https://www.openstreetmap.org/#map=4/-28.15/148.62







Web scraping 

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



Twitter Scraping to collect location data

https://www.bestproxyreviews.com/twitter-scraper/

Shirowzhan and Pettit, Routledge book at hand
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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]


