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How can we automate this process?
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the four-bar linkage converts 
uni-directional rotation to oscillation

Di Ai

Fi

li

the output crank of the linkage 
drives the link attached to it 
the pulleys propagate the 

input rotation to the next link 

Pi Qi li

Di+1

Oscillation Module

oscillation module
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wa ⇤ Eang + wp ⇤ Epul + ws ⇤ Elength

find the functioning pulley parameters:
belt length & wheel radii

preserve the relative bone lengths

E =
X

j

Ej + Esym

assign similar lengths 
to symmetric link pairs 

Gurobi, mixed-integer solver

tooth count

pulley sizes & belt length
(limited options)

continuous

discrete
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Input Motion Motion Approximation Generated Automaton

Results: Ballerina
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Limitations

‣ planar approximation

‣  simple planar mechanisms

‣ single input crank

non-circular gears 6-bar linkages
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What is next?

self-standing automata other mechanisms
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Thank you...

http://www.duygu-ceylan.com/duygu-ceylan/mechAuto.html


