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Work Max. 

Density

Arbitrary 

Container

Continuous 

Rotation

Type 

Distribution

Uniform 

Spatial Dist.

Open-

source code

Romanova et al. 2018 Ṏ Ṏ Ṏ Ṏ

Ma et al. 2018 Ṏ Ṏ Ṏ

Cui et al. 2023 ų Ṏ Ṏ Ṏ

Zhuang et al. 2024 Ṏ Ṏ Ṏ



Empty 
Packing

Initialization
Feasible 
Packing

Optimization
Final 

Packing









π 46$ ρ

ρ

ρ

Case Time Density
TVD

Phase1 Phase2

NNI
Phase1 Phase2

Hand 33min 54.1% 0.02 0.31 1.25 1.24

Armadillo 23min 54.0% 0.15 0.54 1.43 1.20



Polyhedron Time Density TVD NNI

[Romanova18] 42950s 53.66% Ṏ Ṏ

[Ma18] 2700s 51.30% Ṏ Ṏ

[Cui23] 329s 51.27% Ṏ Ṏ

[Zhuang24] 277s 54.47% Ṏ Ṏ

Ours 139s 45.50% 0.18 1.14

Torus Time Density TVD NNI

[Ma18] 3480s 19.6% Ṏ Ṏ

Ours 112s 19.6% 0.00 1.25

Vase Time Density TVD NNI

[Ma18] 1740s 40.3% Ṏ Ṏ

Ours 63s 51.7% 0.09 1.41

Chess Time Density TVD NNI

[Ma18] 2400s 32.5% Ṏ Ṏ

Ours 112s 32.1% 0.00 1.25




