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Optimization of industrial processes is vital to improve
efficiency, decrease energy consumption, and reduce emis-
sions. However, traditional, model-based optimization re-
quires a thorough understanding of the process and its
environment, which is frequently lacking in practice. Op-
erators are often faced with large, time-varying uncertain-
ties related to variations in feed, environmental changes,
and planned and unplanned events that disrupt normal
operation, among other things.

Although there is a push towards automatization, many
optimization tasks of an operator are still performed man-
ually. While process understanding and experience help
the operator to find a stable operating regime, small
changes to the process are required to achieve the best
performance using a trial-and-error approach. The decision
on which small changes are implemented is commonly left
to the individual operator, sometimes supported by a small
group of process experts. The success of manual opti-
mization varies due to different reasons, for example: 1)
small changes to process parameters are not implemented
in order to prioritize steadiness; 2) a tight collaboration
between operators is lacking (for slow process responses
that span multiple work shifts); 3) a clear, common un-
derstanding of optimality is missing.

Our research aims to improve the consistency in execution
of optimization tasks and to increase overall performance
consequently. This is done by partially automating (e.g.,
in the form of operator support) or fully automating
the optimization process. In Aarnoudse et al. (2026),
a novel algorithm called uncertainty-based Perturb and
Observe (uP&O) is presented that automatically makes
small changes to process parameters in a similar manner
as an operator does. Although the algorithm is designed for
fully automated optimization, it is not required that each
suggested step in parameter value is implemented, which
makes the algorithm also suitable for operator support.

To demonstrate practical relevance and ease of imple-
mentation, uP&O has been applied to a dividing-wall
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Fig. 1. Experimental results of a dividing-wall distillation
column using uP&O.

distillation column to minimize the side-stream impurity
of the column. The parameter that is tuned by uP&O
is the setpoint of the Difference Temperature Symmetry
(DTS) (see Halvorsen and Skogestad (1999)), which is
indirectly controlled by the liquid split of the column. The
cost to be minimized is given by a 10-second average of
the temperature difference over the wall, which is strongly
correlated to the side-stream impurity and can be easily
measured in real time. Experimental results are shown in
Fig. 1, where the feed rate is increased by 20% around 3.5
hours and a new (lower) optimum is found.
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