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Abstract: 
 
In chemical and industrial process system engineering, it has been well recognized that 
model-based control strategies can result in superior system performance, e.g., set-point 
tracking, load disturbance rejection, and optimal operation. Owing to the fact that process 
dynamics and operational characteristics are heavily affected by input actuator(s), measurement 
sensor(s), signal processing unit(s), transmission distance, and monitoring computer(s) that are 
installed for system operation, control-oriented model identification methods have been 
increasingly explored in recent years, compared to the traditional process modeling from the 
first principle of chemistry or physics which cannot precisely or even efficiently describe the 
overall system established for production/operation.  
 
Model identification is based on using an excitation signal to the process input and then 
observing the process output response. By analyzing the input and output data, mathematical 
modeling methods are developed to formulate dynamic response relationship between the 
process input and output, so that the influence from the aforementioned instruments for system 
operation can be explicitly included. 
 
Two types of identification tests are considered in a series of research work and publications 
that are summarized in a monograph titled ‘Industrial Process Identification and Control Design: 
Step-test and Relay-experiment-based Methods’ to be published by Springer in Berlin and 
London. One is step response test, which can be performed from zero initial process state or 
steady operation state, and therefore, is referred to open-loop or off-line identification. The 
other is relay feedback test, which can be performed during system operation on line, and 
therefore, is referred to closed-loop or on-line identification. Based on a classification of 
different dynamic response characteristics, process models are classified as three types, stable, 
integrating and unstable, for identification. 
 
According to the identified process model types, a series of model-based control methods have 
been developed which are also summarized in the above monograph, mainly including control 
methods for single-input-single-output (SISO) systems, cascade control system design methods, 
multiloop/decentralized and decoupling control methods for multiple-input-multiple-output 
(MIMO) processes, and industrial batch process control methods. 
 
A brief overview of this monograph will be presented in this conference. 


