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Summary: 

 

 

This Thesis studies different subspace identification techniques and its corporation 

with predictive control to introduce a subspace predictive controller (SPC). Furthermore, 

it investigates the combination of this controller with adaptation algorithm to develop an 

Adaptive version of Subspace Predictive Control which has the ability to deal with time 

varying and nonlinear processes. SPC is proved as a competitive replacement for 

conventional MPC as it avoids system’s states measurement and hence avoids the need 

for state observer and its design. Instead, SPC predicts the output based on a bank of 

collected input and output data in a manner similar to Generalized Predictive Control 

(GPC) but can be extended to deal with MIMO systems based on a nonparametric model. 

Finally, the algorithm has been validated experimentally and applied to two benchmark 

systems Servomechanism and Level Control Process. The obtained results are 

promising. 
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Abstract 

This thesis aims to design and experimentally validate different approaches of Model 

Predictive Control (MPC) and focus on subspace based MPC or in other words Subspace 

Predictive Control (SPC). SPC provides a control technique that is based on predicting 

the output via nonparametric Subspace Identification (SID). Therefore, the thesis 

compares between different SID methods and also between conventional MPC and the 

proposed SPC techniques.   

 

SPC is a competitive replacement for conventional MPC as it avoids system’s states 

measurement and hence avoids the need for state observer and its design. Instead, SPC 

predicts the output based on a bank of collected input and output data in a manner similar 

to Generalized Predictive Control (GPC) but can be extended to deal with MIMO systems 

based on a nonparametric model. Hence, it is also called Data Driven Predictive Control. 

An adaptation technique is also provided to eliminate model mismatch and uncertainty. 

The adaptation technique is based on further identification under closed loop if the error 

between predicted output and measured output exceeded a predefined tolerance. 

 

The different SID techniques are applied to two benchmark systems the first is an 

open loop unstable system (DC Servo system) which requires identification under closed 

loop. The second system is a level control setup associated with industrial actuators and 

sensors. SPC is also applied to both systems and presented promising performance. This 

thesis is one step forward towards validating the new predictive control techniques in 

subspace frame work experimentally so it can be provided as an industrial viable 

predictive control technique.  


