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Abstract

Interacting level processes are complex systems that are commonly found in industrial
applications, where multiple tanks are interconnected and controlled by a common control system.
In this study, we propose a model identification and control approach for interacting level processes
using optimization algorithms such as model predictive control (MPC) or linear quadratic regulator
(LQR) control. The proposed approach involves the identification of a mathematical model of the
interacting level process using system identification techniques, and the use of the identified model
to design an optimized control strategy. A case study involving a two-tank interacting level process is
presented, and simulation results demonstrate the effectiveness of the proposed approach in

improving control performance.
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INTRODUCTION

Interacting level processes are common in many industrial applications where multiple tanks
are interconnected and are controlled by a common control system. The dynamic behavior of such
systems can be complex and challenging to model accurately, making it difficult to design effective
control strategies. In this study, we propose a model identification and control approach for
interacting level processes using optimization algorithms. Interacting level processes are commonly
encountered in many industrial applications, such as in chemical and petrochemical plants, where
multiple tanks are interconnected and controlled by a common control system. The dynamic
behavior of such systems can be complex and challenging to model accurately, making it difficult to
design effective control strategies. The use of traditional control techniques, such as proportional-

integral-derivative (PID) control, may not be adequate to provide satisfactory performance in such
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systems. Hence, there is a need for advanced control strategies that can effectively handle the
complex dynamics of the interacting level processes.

In recent years, optimization algorithms such as model predictive control (MPC) and linear
quadratic regulator (LQR) control have gained significant attention in the control community due to
their ability to handle complex dynamics and provide robust control performance. These algorithms
involve the use of a mathematical model of the system to design an optimal control strategy based
on a cost function that represents the desired performance criteria. However, the success of such
control strategies is highly dependent on the accuracy of the identified mathematical model of the
system.

In this study, we propose a model identification and control approach for interacting level
processes using optimization algorithms. The proposed approach involves the identification of a
mathematical model of the system using system identification techniques, and the use of the
identified model to design an optimized control strategy based on MPC or LQR control. The
effectiveness of the proposed approach is demonstrated through a case study involving a two-tank
interacting level process. The simulation results demonstrate the effectiveness of the proposed

approach in improving control performance compared to traditional control strategies.

METHOD

The proposed approach involves the identification of a mathematical model of the
interacting level process using system identification techniques. The identified model is then used to
design a control strategy based on optimization algorithms such as model predictive control (MPC)
or linear quadratic regulator (LQR) control. The control strategy is optimized to minimize a cost
function that represents the desired performance criteria.

The effectiveness of the proposed approach is demonstrated through a case study involving
a two-tank interacting level process. A mathematical model of the process is identified using system
identification techniques, and the model is used to design an LQR-based control strategy. The control
strategy is optimized to minimize the cost function, which represents the desired performance
criteria, such as settling time and overshoot.

The proposed approach for model identification and control of interacting level processes

using optimization algorithms involves the following steps:
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System Identification:

The first step is to identify a mathematical model of the interacting level process using
system identification techniques. System identification involves the estimation of the model
parameters by fitting the identified model to the input-output data of the system. In this study, we
use the subspace identification method for system identification, which has been shown to be
effective for linear and nonlinear systems.

Model Validation:

Once the mathematical model is identified, it is essential to validate the model's accuracy by
comparing the model predictions with the actual system's response. We use the residual analysis
technique to validate the model accuracy. Residuals are the differences between the model
predictions and the actual system response, and their analysis can help identify any model
inadequacies or deficiencies.

Optimal Control Design:

The next step is to design an optimal control strategy based on the identified mathematical
model of the interacting level process. We use two optimization algorithms in this study, namely
model predictive control (MPC) and linear quadratic regulator (LQR) control, to design the optimal
control strategy. The design of the optimal control strategy involves the selection of the cost
function that represents the desired performance criteria and the calculation of the control inputs
that minimize the cost function.

Simulation Studies:

Finally, we evaluate the effectiveness of the proposed approach through simulation studies.
We use a two-tank interacting level process as a case study and compare the performance of the
proposed approach with traditional control strategies, such as PID control. The performance of the
control strategies is evaluated based on the tracking error, settling time, and control effort.

The proposed approach is implemented in MATLAB/Simulink, and the simulation studies are
conducted using Simulink. The simulation results demonstrate the effectiveness of the proposed

approach in improving control performance compared to traditional control strategies.
RESULTS

Simulation results demonstrate that the proposed approach can effectively control the
interacting level process, resulting in improved performance compared to traditional control

strategies. The optimized control strategy results in a faster response time, reduced overshoot, and

Volume10,ISSUE-05(2023) Page7| 4



International Multidisciplinary Journal for Research & Development

(elSSN2394-6334)
SJIF 2019: 5.222 2020: 5.552 2021: 5.637

PUBLISHEDDATE:-16-05-2023 PAGE NO:-05-09

improved settling time.
DISCUSSION

The proposed approach provides a promising solution for the control of interacting level
processes in industrial applications. The use of optimization algorithms such as MPC and LQR control
can effectively handle the complex dynamics of the system and provide robust control performance.
However, the success of the proposed approach is highly dependent on the accuracy of the
identified mathematical model. Therefore, a comprehensive system identification procedure should

be employed to ensure accurate model identification.
CONCLUSION

The proposed approach provides a promising solution for the control of interacting level
processes using optimization algorithms. The approach involves the identification of a mathematical
model of the process using system identification techniques and the design of a control strategy
based on optimization algorithms such as MPC or LQR control. The simulation results demonstrate
that the proposed approach can effectively control the interacting level process, resulting in

improved performance compared to traditional control strategies.
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