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

1. Hierarchical architectural structure 1. Elements not vary enough.
2. Distinct and sharp edges 2. Often relies on rules, lacking creativity.
3. Realistic materials and clear semantics 3. Cannot be controlled by natural language.
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Meshy [Hu 2024] Rodin Gen-1.5 [Zhang et al. 2024]

1.Strong controllability 1. The unclear edges of component.

2.Can generate diverse results 2. Lack of clear semantics & physical properties.

3.Automatically learns from data 3. Components are non-movable, lacking interactivity.
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BUILDINGBLOCK:

PIPELINE

eo0e
{
"BuildingStyle": "Village cottage",
"ComponentTypeList": [
Box-based Layout O
Generation Model Cg’:gggei‘qype RN SO = PCG
"component_size": {
"size": {
his i h "X": 124.04813927954638,
This is a modern house. "Y": 204.15177341307634,
The roof'is gabled with b) Box-based Layout g o0 ¢
a slight overhang. A @ B et
| You are a 3D building designer. [The Given additions®: {
small pergola-covered Prompt]. Please synthesize the attributes of the [ ngase,floor,}nde{( ¥ 0,’_
[ . I ase_footprint_index": 1,
porch is in front of the folling building conponents. The formal "curve_footprint_end_index": -1,
. instruction and example will be shown in the e sz o i -
entrance.; Vlllage SorrdRigase provide the formal instruction X" 0.196504104050205
» . Adi 2 0. s
cottage and example, andI.ll synthesize the building Wi 0. 22876814454469818
: components accordingly. 5
F L "dig_wall": true,
1 3 1 "attach_on_surface": false,
Give me a window instance. 500 "has_pivot": false
— Formal instruction: Window in building should . 1 g
a) Prompt oo e empla e = - f) Structured Buildin
iplate: window_style": "Casement Window g
{window_style: <Casement Window, Sliding Window, “ComponentType": "Window", “"window_material_index": 0, ’
Folding Window, Fixed Window, Church { i
Window>;window_material_index: <Wood, Glass, ement Window", "‘f“th—fr.a’"s : ;rue’ e S O
None>: with.frame:<Yes, No>; Wood” inner_window_frame_material_index":
inner_window_frame_material_index:<Wood, +s
Metal>}. Options are given in angle brackets. “inner_window_frame_material": "Wood",
Example: {"ComponentType": "Window", "Params”: i H
{"window_style”: "Window_Simple", } }
i * Glass, "with_frame": No,
“inner_window_frame_material_index": Metal} } d) St t d Profil
4 ) Structured Profile e) Structured Rule-based Layout

c) LLM Agent




BUILDINGBLOCK:
DATA PREPARATION

W vwan [ | lamp

roof chimney garage ome | tower
=] i | i H | K &
= i ! i | 1 e
= | | & I v
£ i
] i i o
= . .
@ .."' B
3 » This is

3 N 2

<»
w
2
S
2

a ....The roof

L | features two

M column Mcciling  Mpath M window plant/trec [l ground [

BuildingNet[P Selvaraju,et al. 2021]
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BUILDINGBLOCK:

LAYOUT GENERATION MODEL
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BUILDINGBLOCK:

BUILDING GENERATION MODEL

| Rule-based Layout
{° | ~ Structured : e
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Rule-based Layout
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BUILDINGBLOCK:

LAYOUT GENERATION

(a) Building layout generation.

Legend
[E V Method FID| KID]
g ®Accessory
& 2 eWindow ~ LayoutGPT* 94.60 10.05
g = eBalcony  ATISS 3093  3.34
> = eChimney  DiffuScene 2095  1.95
— = ®Door ~ Ours 6.00  0.30
®Stair
®Pillar (b) Indoor layout generation.
®Awning
” eRaiing ~ method FID| KID|
4 o ®Pipe
= = .RP f ~ LayoutGPT* 45.13 9.89
< o 0  ATISS 18.60 1.72
®Floor )
oWl DiffuScene 17.21 0.70
Ours 16.76  0.29




BUILDINGBLOCK:
BUILDING GENERATION

Delete Some Windows

The buildings generated by our method Editing Process




