
Inverse Dynamics Learning forPneumatic Muscular Robots
Description
Robotic arms actuated by antagonistic pneumatic artificial muscle (PAM) pairs in-cur abilities like fast reaction times along with robustness. These abilities are criticalfor solving uncertain, high-dimensional and fast-changing tasks. However such sys-tems are challenging from a control point of view due to non-linearities, time-varyingbehavior as well as hysteresis e�ects. Recent work[3] has shown promising resultsin learning the forward dynamics of these robots. However learning the inverse dy-namics which is important for control remains unsolved because of the one-to-manymapping functions that need to be learnt in addition to the previously mentionedchallenges. This thesis will explore ways to overcome this challenge by using an ac-tion decoder that is inherently mutlimodal, design of which will form the algorthmiccontribution. Experiments will be conducted on simulations as well as real robots.

Figure 1: Left: Schematic Of AcRKN[3]. Right: Musculoskeltal Robot Arm playingTable Tennis[1].
Tasks
The tasks in this project will include:• Literature Review: Getting familiar with AcRKN Inverse Dynamics Learning ar-chitecture and existing literature on real time robot control with inverse dy-namics learning. Explore current literature for inverse dynamics learning ofpneumatic arm and one-to-many regression approaches.• Phase 1 Experiments: You will first implement the existing architecture on arobot(simulation/real) with simple dynamics like Franka from ALR Lab in thefirst Phase and analyze the performance for real time control.• Phase 1 Algorthmic Modification For AcRKN: You will modify the existing archi-tecture using deep learning frameworks to address the one-to-many mappingissue. A starting point will be to use mixture networks as action decoder. Theresults would be evaluated on o�ine data from the PAM robot[2].• Phase 2 Experiments: Once a suitable architecture is designed, use it for realtime control of PAM on simulations/real robot.References
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