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Motivation 

The control of complex and highly dynamic robot systems using Nonlinear Model Predictive 

Control (NMPC) is a promising approach [1, 2]. MPC solves an optimal control problem (OCP) 

with a receding horizon to achieve optimal control while explicitly enforcing state and input 

constraints. 

Recently, MPC methods for whole-body rigid dynamics with contacts have been proposed. These 

are mostly used for humanoid or other legged robot systems [3, 4]. However, promising results for 

classical robotics can be expected [2]. In this work, existing NMPC-based algorithms are to be 

examined and evaluated for the case of one- and two-arm robot manipulation. 

Task 

First, a literature review of state-of-the-art MPC methods for use in robotics applications should 

be performed, with a focus on serial-link torque-controlled robots using the fully dynamic model. 

Building on this, the main goal of the work will be to compare different MPC solvers and toolkits in 

different simulation scenarios. The performance of these solvers will be evaluated in terms of their 

accuracy, computational efficiency, and robustness to external disturbances. 

Requirements 

A solid background in robotics and knowledge of programming languages such as C++ or Python 

are required. Knowledge of numerical optimization techniques and familiarity with MPC algorithms 

would be an advantage. 
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