Optimal Control for Articulated Soft Robots
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* Soft robots can execute tasks with safer interactions. However, controllers that can exploit the systems’ capabilities are still missing.
* Differential dynamic programming (DDP) has emerged as a promising tool for achieving highly dynamic tasks [1].
* We propose an efficient DDP-based algorithm for trajectory optimization of articulated soft robots that can optimize the state trajectory, input

torques, and stiffness profile [2].

Model of Soft Articulated Arm (2)

M(q(?))a(t) + C(a(t), a(t))q(t)+
G(q(t)) + K(t)(a(t) —S6(t)) = 0,
BO(t) + STK(£)(SO(t) — q(t)) — 7(t) = 0,

Links dynamic

Optimal Control (3)

Optimal control problem:

Solves the Bellman optimal backward (time).

min

U(qn, én,On.0n)

(s,6,05,85),(75)

V(Xk> = Il;llin {lk(xk, llk) + V;H_l(f(xk, llk)}

Il-order approximation
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We proposed an efficient way to compute the dynamics and analytical derivatives of soft
articulated. The state-feedback controller based on local and optimal policies from Box-
FDDP/FDDP helped to improve all tasks Future work will include MPC solutions.
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