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Topology Optimization 
 
Summary: In this bachelor project, you will develop and implement tools and algorithm 
that allow users to design and manufacture large-scale wooden structures. You will im-
plement these in JavaScript/TypeScript into a medium-size software system (130k lines 
of code). You will co-author a scientific publication at a top-tier conference. 
 

 
 
 
 
Details: The web-based software system “kyub” allows users to design laser cut 3D 
models directly in 3D. Kyub then automatically converts these 3D models to the 2D cut-
ting plans demanded by the laser cutter. 
 

 
 
The objective of the bachelor project is to enable users to build large-scale objects. This 
means you will enable users to deal with large force (as forces grow cubed with scale). 
This will require you to take an architect’s approach to the problem, which is to think of 
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large structures as a combination of elements that give shape and elements that provide 
structural stability. 
 
On the one hand, you will provide users with the tools they need to build such large 
structure: (1) Tools that allow creating shape-giving elements called “façade”, and 
(2) tools that allow users to support this façade with an internal load-bearing structure 
called the “skeleton”. 
 

 
 
On the other hand, you will try to automate the creation of the skeleton: you will create 
a workflow that allows the user to model only the façade—based on this an algorithm 
you will have developed based on topology optimization will automatically generate and 
insert the necessary support structure, i.e., the skeleton. 
 
The summary, one more time: you will develop and implement tools and algorithm that 
allow users to design and manufacture large-scale wooden structures. You will imple-
ment these in JavaScript/TypeScript into a medium-size software system (130k lines of 
code). And you will co-author a scientific publication at a top-tier conference. 
 
 

Questions? 
Email muhammad.abdullah@hpi.de or baudisch@hpi.de 


