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Abstract  In this paper a Neural Compensation 
Strategy for a hot rolling mill process is proposed. 
The target of this work is to built a RBF-NN com-
pensation approximation for the classical force feed 
forward and speed controller. A strategy based on 
neural networks is proposed here, because they are 
capable of modelling many nonlinear systems and 
their neural control via RBF-NN approximation. 
Simulations demonstrate that the proposed solution 
deals with disturbances and modeling errors in a 
better way than classic solutions do. The analysis of 
the RBF-NN approximation error on the control 
errors is included, and control system performance 
is verified through simulations. 
Keywords  hot strip mill, thickness deviation, 
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I. INTRODUCTION 
The efficiency of a hot strip mill can be increased if the 
amount of rejected material is reduced. A strip is consi-
dered as rejected material if it does not meet the re-
quirements set by the customer and, therefore, has to be 
sold as lower quality product or has to be re-melted. 
This last option implies a tremendous amount of extra 
material handling and high energy costs  

One way to improve the efficiency of the hot rolling 
mill is through a better finishing mill control. 

In hot steel strip rolling processes, force feed for-
ward (FFF) control is necessary to reduce the effects of 
rapid strip thickness variations due to temperature varia-
tions and other factors such as support and bearings 
deformation as well as long term or slow variations of 
thickness in the six- stand finishing mill (Huang et al. 
2004;Pittner and Marwan 2006).

The aim of thickness control is to regulate the exit 
thickness from the roll gap and the speed output of the 
strip. Modern and advanced control methods can be 
employed to decrease the thickness standard deviation 
and decrease the thickness error by keeping the output 
speed of the strip constant. 

In this approach, a complete model for the system is 
developed, which is identical to the process used in the 
facilities of TERNIUM SIDERAR-Argentina HSM, 
with real data and parameters provided by this compa-
ny. This real-system model is used as to basis from 
which to build a simulator for validating new control 
strategies.

Some of the controllers designed so far are based on-
ly on linear models of the HSM. For instance, the con-
trollers designed in Rigler et al. (1996) and Pedersen et 
al. (1995) compensate the roll gap dynamics, whereas in 
Galvez et al. (2003) the neural network based predictive 
control allows for overcoming the existing time delays 
in system dynamics. In Mahfouf et al. (2005) a neural 
compensation for roll gap and roll speed is proposed 
using MLP-NN, but the results shown are based only on 
off-line adjustment of the NN. 

The work Kugi et al. (2001) presents a nonlinear 
thickness controller that is achieved using a dynamic 
feedback linearization technique, and implemented on 
HSM with a hydraulic adjustment system.  Hearns et al. 
(2004) emphasized the importance of the interaction 
between loop length and exit thickness, and tried a per-
formance trade off between mass flow control and 
gauge control by changing the output weightings, but 
the weights can be changed to ensure stable mill opera-
tion at the expense of exit gauge control.  

Alvarez et al. (2002) describe the design and imple-
mentation of a supervisory system for real-time com-
pensation of uneven thickness on both sides of a rolled 
strip, since it is based on visual inspection. And in Bou-
azza and Abbassi (2007) an off-line model-based con-
troller and a process simulator are described. 

In Rossomando and Denti (2006) a linear parame-
terization of two stands of a HSM is presented along 
with the design of a thickness and looper arm controller 
based on its entire model. One advantage of their con-
troller is that its parameters are directly related to the 
mill stand parameters. However, if the parameters are 
not correctly identified or if the change with time be-
cause of, e.g. load variation, the performance of the con-
troller can be severely affected. 

In Lee et al. (2007) the proposed controller is im-
plemented on the conventional control system, improv-
ing the performance of the system without any addition-
al cost. The improvement was demonstrated by using 
the real data which are collected using the proposed 
control scheme in HSM, but it only adjusts the roll gap 
to reduce thickness variation in the HSM. In Ding et al.
(2008), an adaptive threading technique was used to 
predict thickness and material hardness errors so as to 
modify the setup of the remaining stands without the 
metal strip rolling in. 


