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 The work deeply describes swinging up problem of a single, triple and four-fold pendulum. Below 
the objective function of system with four pendulums is shown. The goal is to find 𝑢 that will minimize: 

𝐽 = ∑(𝜑𝑖(𝑇) − 𝜋)2 + ∑(𝜔𝑖(𝑇))2
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 The objective function (1) include angular position and velocities at the final time 𝑇 = 3 𝑠. 

 

𝐽 = ∫ [(𝑥𝑚 − 𝑥𝑑)2 + (𝑦𝑚 − 𝑦𝑑)2] 𝑑𝑡 + (𝑥𝑚(3) − 5)2 + (𝑦𝑚(3) − 1)2
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is described 𝑥𝑑 𝑦𝑑

𝑇 = 3 𝑠.
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Constant step  
BFGS 
Adagrad 

 
 


