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Buildings, as a primary feature of urban areas, serves not 

only as the main venue for people's living, learning, 

working, and entertainment activities, but also embodies the 

overall image of a city or region in terms of appearance, 

form, color, materials, proportion, and style. It is a vital 

reflection of the era's characteristics, ethnic traits, local 

distinctiveness, and cultural identity.  



The identification, description, and quantitative analysis of 

building shape serve as crucial measurement criteria and 

analytical foundations for:  

1) formulating urban planning standards and implementation methods 

(including architectural style planning and landmark building design)  

2) visual perception positioning in smart city development and intelligent 

transportation systems.  
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To reduce processing constraints caused by data acquisition, fully leverage the flexibility 

of image utilization in the era of massive image data, and achieve low-cost sensing. 
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Single Building Pair Multiple Buildings



Monocular Image-Based 3D Shape feature of BuildingsMonocular Image-Based 3D Shape feature of Buildings
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Global Feature of 3D Building Shapes by Modeling Local Feature Line Distributions
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Viewpoint-Invariant 3D Similarity measurement for Architectural StructuresViewpoint-Invariant 3D Similarity measurement for Architectural Structures

Contrastive 

Structural 

Features

Multi-scale Measurement Regime

shape similarity feature matching

Shape Feature 

Similarity 

Model 

Construction

Similar 

Target Pairs

Attention 

Local

Structure

Component 

Semantics

Featrue 

Learning

Target

incompleteness  

...

single-

view

3D 

target

Filtering

Optimization

Detail

inconsistency



Feature-Based Weakly-Supervised Metric Learning Method for Building 3D Shape 
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Weakly-Supervised Label Construction
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Guided Learning for Defining Interpretable Local 

Partition Shape Similarity
Weakly-Supervised Label Construction
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Cross-view Metric for Identical Buildings

Similarity=0.75Similarity=1



Arbitrary Single-View Building Object Similarity Metric
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Local Shape Matching Analysis for Same-Style Buildings
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Future Work: 

Bridge real-time data with the digital space through 

feature matching to drive 3D applications.



International Federation of Surveyors supports the 

Sustainable Development Goals
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STEP 1: SELECT HERE THE THREE MOST RELEVANT SDGs

STEP 2: COPY THE SDG INTO PREVIOUS SLIDE 


