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Modified Smith Predictors for Disturbance Rejection

Motivation

Time delays are common in many indus-
trial control systems and often lead to poor
performance, especially under disturbances.
The classical Smith Predictor [2] is a well-
known method to handle such delays but
has significant limitations when there are
mismatches between the model and the ac-
tual process or when delays vary. To over-
come these issues, several modified versions

of the Smith Predictor have been proposed,
including those by Majhi and Atherton, which
aim to improve robustness and disturbance
rejection [1].

In the context of photonic integrated cir-
cuits—especially microring resonators—control
is further complicated by fast-changing perturbations and non-negligible system delays introduced by
data converters such as DACs and ADCs. These delays are often unavoidable in practical implemen-
tations, where thermal tuning or active feedback is required to stabilize resonator performance under
varying conditions. Consequently, delay compensation strategies such as modified Smith Predictors
may offer practical benefits for improving stability and responsiveness in these high-speed systems

[3].

Task Description

The project will begin with a study of the original Smith Predictor and its key modifications. Their
limitations will be examined with particular attention to how each version enhances disturbance rejec-
tion and robustness to model uncertainties. These predictor strategies will then be implemented and
applied to a Micro Ring Resonator model, where fast perturbations and practical system delays—such
as those from DAC/ADC interfaces—present realistic challenges. Simulations will be conducted to
evaluate the effectiveness of each approach in stabilizing and controlling the resonator system.
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Requirements

Attendance in RTA, DCS, or any basic control systems lecture is expected. Basic knowledge of
MATLAB and Simulink is required. This project can be written in either German or English.
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