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Version 2.0. Changed the linear baseline model. Corrected the calculation of the coefficient of determination.

1 Introduction

We present an identification benchmark dataset for a full robot movement with a KUKA KR300 R2500 ultra
SE industrial robot (Fig. 1, left side). It is a robot with a nominal payload capacity of 300 kg, a weight of 1120 kg
and a reach of 2500 mm. It exhibits 12 states accounting for position and velocity for each of the 6 joints. The
robot encounters backlash in all joints, pose-dependent inertia, pose-dependent gravitational loads, pose-dependent
hydraulic forces, pose- and velocity-dependent centripetal and Coriolis forces as well as nonlinear friction, which
is temperature-dependent and therefore potentially time-varying. As a reference to the nonlinear effects to be
expected for this benchmark, a nonlinear robot model is presented in appendix A.

Although the robot mechanics are unmodified, the robot is driven by a custom-made controller based on
hardware by the industrial supplier B&R automation [3-5] (Fig. 1, right side). This allows us comprehensive
system access. Therefore, we are able to provide additional information about the dynamical behavior of the
robot and the controller implementation. Hardware configuration and basic functionality were quickly realized.
However, robot modelling, more advanced control approaches and network distributed computing were enabled
by a joint collaboration of 25 researchers, technicians and students. Details on the contributions of each person are
given in the appendix B. The robot configuration as well as an additional explanation of hardware and software is
specified in the appendix C.

This work is structured as follows. The design of experiments and the data is presented in section 2. The
applications related to forward and inverse identification are discussed in section 3. For comparable results on this
benchmark, instructions on the metrics and figures of merit are given in section 4. In section 5 the figures of merit

are given for a linear baseline trained on the data.
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