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Introduction

Data-driven layout planning is a trending topic in computer graphics. It aims to enable models to learn
key design principles from large-scale datasets, equipping them with design capabilities comparable
to those of human designers. This approach has already been applied to a variety of layout planning
tasks, such as user interface design [1], indoor scene synthesis [2] floor plan design [3], and urban
planning [4]. Since the method is data-driven, a large, well-annotated dataset is essential, as it directly
determines the performance of generative models. Therefore, this project aims to collect a large-scale,
well-annotated, and information-rich dataset in architectural and urban scenarios to support the growth
and development of the community of data-driven architectural and urban planning.

Task Description

— To collect and analyze geospatial data from public data sources, such as utilizing open building and
urban planning data from governments, or from satellite imagery and aerial photography, or scrap-
ing from online databases, with the ultimate goal of obtaining a large-scale, well-annotated dataset.

— To use GIS software, such as ArcGIS, to collect and analyze this geospatial data.

— To use Python libraries, such as pandas, to process and visualize vector geospatial data.

— To learn foundational knowledge of urban planning and architecture to gain a good understanding
of city layouts, architectural design principles, and planning regulations.

Requirements

— Proficient in GIS software, such as ArcGIS, for map making and spatial data analysis.

— Proficient in Python (especially the libraries Pandas and Geopandas), for data processing and analy-
sis.

— Proficient in database management systems (optionally), such as PostGIS, for managing a large
amount of spatial data.
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Work Load

— 20% theory
— 70% implementation
— 10% testing

Project Type

This project can be done as Master thesis. Goals are adjusted depending on the project type.

Supervision

— Prof. Dr. Renato Pajarola
— Shidong Wang (Assistant)

Contact

Write an email to shwang@ifi.uzh.ch

References

[1] A.Swearngin, M. Dontcheva, W. Li, ]. Brandt, M. Dixon, and A. J. Ko. Rewire: Interface design as-
sistance from examples. In Proceedings of the CHI Conference on Human Factors in Computing Systems,
pages 1-12, 2018.

[2] K. Wang, M. Savva, A. X. Chang, and D. Ritchie. Deep convolutional priors for indoor scene syn-
thesis. ACM Transactions on Graphics, 37(4):1-14, 2018.

[3] W. Wu, X.-M. Fu, R. Tang, Y. Wang, Y.-H. Qi, and L. Liu. Data-driven interior plan generation for
residential buildings. ACM Transactions on Graphics, 38(6):Article 234, 2019.

[4] Y.-L. Yang, J. Wang, E. Vouga, and P. Wonka. Urban pattern: layout design by hierarchical domain
splitting. ACM Transactions on Graphics, 32(6):Article 181, 2013.

Page 2 University of Zurich, Department of Informatics, December 5, 2024


mailto:shwang@ifi.uzh.ch

