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First, place qualiƟes and physical features that promote gender inclusiveness are 
idenƟfied by searching for feminist spaƟal paƩerns. Second, based on the result of 
step 1, data requirements for assessing UCalgary campus gender inclusion are de-
termined including the data types needed for the analysis in GIS language. Third, a 
variety of datasets, like shapefiles, images, and LiDAR, are collected to cover all the 
gender-inclusive physical features. Finally, employing ArcGIS Pro manual and auto-
maƟc (deep learning) capabiliƟes, a computaƟonal urban design analysis will be 
conducted to process, store, integrate, manage, and visualize these mulƟple data-conducted to process, store, integrate, manage, and visualize these mulƟple data-
sets in order to assess the level of gender inclusion of the UCalgary campus.

The future work is to complete processing all data-
sets using ArcGIS Pro and integrate them in a GIS 
geodatabase to map gender-inclusive physical fea-
tures in UCalgary campus outdoor places. The 
final results of this research project include:

ESRI technology provides an outstanding plaƞorm to conduct data-driven methods in socio-spaƟal re-
search studies and bridge the longstanding gap between qualitaƟve-based (urban design and feminism 
research) and quanƟtaƟve-based (data science) research scopes. Indeed, this plaƞorm is quite suitable 
for non-programmer scienƟsts, like geographers, urban designers, urban planners, and architectures, 
and allows them to apply high-level quanƟtaƟve techniques in their interdisciplinary research; some-
thing that was previously only possible for programmers and data scienƟsts.

This work is based on my M.Sc. thesis at the University of 
Calgary. I would like to thank my supervisor, Dr. Victoria Fast, 
for her support and mentorship. This research is funded by 
SSHERC and New FronƟer organizaƟons based in Canada, 
but not a product of them.

FUTURE WORK

CONCLUSION

ACKNOWLEDGEMENTS

LiDAR DATA SEGMENTATION
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Aerial LiDAR data of UCalgary 
main campus by the University of 
Calgary SpaƟal and Numeric Data 
Services (SANDS) to detect 
coarse-scale features.

Mobile LiDAR data generated 
persobally using iPhone 13 Pro 
Max LiDAR scanner to detect 
fine-scale features.

To achieve this goal, first, gender-inclusive physical features of the urban place are 
idenƟfied and then they are mapped, measured and analyzed to conduct the com-
putaƟonal  urban design analysis. 

Therefore, the main goal of this research is to assess the gender inclusion of the 
University of Calgary’s main campus outdoor places through a computaƟonal 
urban design analysis for idenƟfying, analyzing, and measuring the campus gen-
der-inclusive physical features employing ESRI technology. 

High quality LiDAR data in the form of .las files was imported to 
ArcGIS Pro licensed with the 3D Analyst extension using a Windows 
machine with an NVIDIA GPU with a dedicated memory of 6GB and 
16GB RAM.

The LiDAR data set had originally two classes labelled as unas-
signed and ground which the ground class was reclassified as un-
assigned to abstract away as many irrelevant variables 
as possible and train a focused model that can exe-
cute and label the points with the highest efficiency.

COMPUTATIONAL URBAN DESIGN TO CREATE A GENDER-INCLUSIVE CAMPUS
An ArcGIS Workflow for AutomaƟc SegmentaƟon of Gender-inclusive Physical Features from LiDAR Data 
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