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Benchmark Problems in System Identification

The purpose of a Benchmark Problem is to evaluate new system identification
methods. We define a Benchmark Problem in this context as:

A detailed described reference problem that is used to compare and evaluate
the behavior of existing and new system identification methods, along a precisely
defined criterion. The data can be obtained either from an experiment or simula-
tion. The quality of the data should be verifiable by the users. Experimental data
should be completed with a detailed description of the measurement setup and
the plant. Simulation data should be accompanied with a full specification of the
simulator and its parameters (e.g. integration method, integration parameters,
...).

It is believed that Benchmark Problems are important for the area of system
identification. In particular, Benchmark Problems

• are important for assessing new methods. This is an established method
in several other areas, e.g. numerical analysis.

• have proven to be a good way of creating interest for a particular problem
and is thus an important driver of research.

• can provide a good link between theory and practice.

There exist a number of scientific journals which publish Benchmark Problems,
e.g. Journal of Machine Learning Research, Journal of Econometrics, Interna-
tional Journal on Robotics, Journal of Guidance, Control and Dynamics and
IEEE Transactions on Aerospace and Electronic Systems. Control Engineering
Practice has published a Wiener-Hammerstein System Identification Benchmark
in 2012.

From an author’s perspective, the main reasons for publishing Benchmark
Problems in peer reviewed journals are:

• This provides a widely recognized quality tag.

• It provides credit to the creators of the Benchmark Problems (through the
publication itself and through citations).
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Appendix A:
Author and Reviewer Guidelines

Below follows a suggestion for criteria that authors and reviewers should consider
for Benchmark Problem Papers. The intention is that these Guidelines should
evolve over time as experience is gained. Contributions are welcome.

1. Relevance component: The paper should enable meaningful evaluation of
research methods and tools at the frontier of research.

2. Applicability component: The set-up should be sufficient general, i.e. have
a sufficient number of degrees of freedom, to allow a wide variety of meth-
ods to be used.

3. Challenge component: Strong evidence should be provided that the pro-
posed identification problem is not easily solvable with existing methods.

4. Interest component: An important criterion is that the proposed problem
is of interest to the research community.

5. Application component: The intended use of the model should be well
defined. Typical examples are prediction, simulation, filtering and control.
At least one performance criterion should be defined which should be
possible to evaluate on an evaluation data set, i.e. a data set not used for
the identification.

6. Reference component: The paper should set a standard for the solution of
the problem by including at least two different solutions to the problem.
The used methods should be state-of-the-art. If possible, performance
bounds should be provided. An example of such a bound is the Cramér-
Rao lower bound.

7. Presentation component:

• Objective: A clear description of the purpose should be provided:
why is this problem selected, what are the expected difficulties, what
is the particular problem that is illustrated?

• Plant: A detailed description of the plant should be given.

• Experimental set-up: A detailed description of the experimental setup
should be given. The equipment should be carefully described (e.q.
what data acquisition cards are used, anti-alias filters present, ...).
In particular, this will allow the user to check the quality of the
equipment him/her-self, and also to verify what could be wrong (e.g.
known problems with some equipment: linearity, quantization noise,
synchronization problems, ...). It also makes it easier to replicate the
experiments at another lab if someone wants to do it.
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