Experimental evaluation of a method for improving experiment design in robot identification.
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Introduction

In order to build a highly accurate robot model, parameters
need to be estimated from a combination of prior knowledge
and measurement data. It has been shown that the experi-
ment design can be improved in terms of efficiency and ac-
curacy by carefully selecting the robot configurations used
for data collection. Estimates of the information matrix are
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(M.1) Robot identification in frequency-domainll]

Minimize the error between the estimated Frequency Response
Functions (FRFs) G()(w) and the model FRFs G()(w, 6):
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simulation.

Results

If the optimal configurations @, ;; are used for collecting
estimation data (instead of Q.),

 the experiment time is reduced (only 7 configs),

» the average standard deviation of ¢ is reduced (see 6;),

e the avg. cost F(w,#) is comparable low.
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Model parameters estimated with different data sets.

— Known: rigid body parameters (dimensions, mass, inertia)
— Assumed: damping and friction parameters

— Identified from data: elasticity parameters 6 Challenges and future work

« What if the information matrix is badly conditioned
(i.e. dominated by one parameter)?

« How to include nonlinear transmission stiffnesses in the
model structure and the experiment design problem?
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