
Lattice Boltzmann Method 
Introduc�on 
The La�ce Boltzmann Method (LBM) is used in fluid dynamics to simulate fluid flow by 
tracking the evolu�on of par�cle distribu�on func�ons across a la�ce. At the heart of LBM lie 
two pivotal steps: streaming and collision, which together dictate the evolu�on of the fluid's 
state over �me (see [1,2]).  

Goal 
The goal of this project is to op�mize the LBM as much as possible. In par�cular: 
 

• Start with op�mizing the 2D version of LBM (called D2Q9 [1]) using the Bhatnagar 
Gross and Krook (BGK) model in the collision step. Use the Python code (ported to 
C/C++) in [4] as baseline. 

• Implement and op�mize a 3D version of LBM (e.g. D3Q19 [3]). A C++  implementa�on 
is in [5] and can be used a star�ng point. 

• You can extend this project by trying other more accurate models in the collision step 
besides BGK.  
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