
Junming Huang1,2*, Chi Wang1,2*, Letian Li1,2, Changxin Huang1,2, Qiang Dai2†, Weiwei Xu1†

1ZHEJIANG UNIVERSITY      2 LIGHTSPEED

BUILDINGBLOCK: A HYBRID APPROACH 
FOR STRUCTURED BUILDING GENERATION
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BACKGROUND: 
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1. Elements not vary enough.
2. Often relies on rules, lacking creativity. 
3. Cannot be controlled by natural language.

Procedural Generation for Architecture[Alkaim 2015] Procedural modeling of buildings[Müller P, et al. 2006] Metropolis procedural modeling[JO Talton,et al. 2011]

1. Hierarchical architectural structure
2. Distinct and sharp edges
3. Realistic materials and clear semantics
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1. The unclear edges of component.
2. Lack of clear semantics & physical properties.
3. Components are non-movable, lacking interactivity.

Meshy [Hu 2024] Rodin Gen-1.5 [Zhang et al. 2024]

1.Strong controllability
2.Can generate diverse results
3.Automatically learns from data



BACKGROUND: 
MOTIVATION

©  2 0 2 5  S I G G R A P H .  A L L  R I G H T S  R E S E R V E D . 6



BUILDINGBLOCK: 
PIPELINE
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This is a modern house. 
The roof is gabled with 
a slight overhang. A 
small pergola-covered 
porch is in front of the 
entrance.；Village 
cottage.

Box-based Layout 
Generation Model

b) Box-based Layout

PCG

e) Structured Rule-based Layout

a) Prompt f) Structured Building

c) LLM Agent

d) Structured  Profile

You are a 3D building designer. [The Given 
Prompt]. Please synthesize the attributes of the 
folling building conponents. The formal  
instruction and example will be shown in the 
following.Sure! Please provide the formal instruction 

and example, and I’ll synthesize the building 
components accordingly.

Give me a window instance.
Formal  instruction: Window in building should 
follow the template: 
{window_style: <Casement Window, Sliding Window, 
Folding Window, Fixed Window, Church 
Window>;window_material_index: <Wood, Glass, 
None>; with_frame:<Yes, No>; 
inner_window_frame_material_index:<Wood, 
Metal>}.  Options are given in angle brackets.
Example: {"ComponentType": "Window", "Params": 
{"window_style": "Window_Simple",  
"window_material": Glass,  "with_frame": No, 
        "inner_window_frame_material_index": Metal}}

... ...

...

... ...

...
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DATA PREPARATION
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BuildingNet[P Selvaraju,et al. 2021]

...
8 views in total

This is 
a ....The roof 
features two 
tiers...

...a central 
door flanked 
by two square 
windows...
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BUILDING GENERATION MODEL
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Rule-based Layout

Wall

Window

Roof

Door

…
…

Style

Size

Position

Material

With Frame

…
…

Inner Material
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LAYOUT GENERATION
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BUILDINGBLOCK: 
BUILDING GENERATION

©  2 0 2 5  S I G G R A P H .  A L L  R I G H T S  R E S E R V E D . 12

The buildings generated by our method Editing Process


