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Abstract:
JFE Steel has developed a new process control tech-

nology using locally weighted regression model, a type 
of Just-In-Time modeling. Just-In-Time modeling is the 
following method: A large volume of past input and out-
put data is accumulated, and a local prediction model is 
constructed by prioritizing the past data near the query 
point each time a prediction is required. This technology 
can improve the quality control accuracy significantly, 
and has been used in various manufacturing processes 
and in various steel works in JFE Steel. This paper dis-
cusses the outline of this technology and examples in 
commercial plants.

1.	 Introduction

Customer requirements for the quality of iron and 
steel products are becoming increasing strict and 
diverse, and high-precision manufacturing conditions 
have been applied accordingly. Moreover, even when 
manufacturing the same product, it is necessary to 
change the manufacturing conditions in response to 
changes in raw material prices so as to avoid the 
increase of manufacturing costs while maintaining qual-
ity. In addition, since the relationship between quality 
and manufacturing conditions changes due to progress 
in manufacturing technologies, changes in manufactur-
ing equipment, changes in the characteristics of manu-
facturing equipment over time and other factors, appro-
priate modification of manufacturing conditions 
corresponding to those changes is also necessary. Thus, 
the establishment of technologies which can maintain 
the quality of diverse kinds of products and further 
improve quality, while responding quickly to the envi-

ronmental changes mentioned above, has been 
demanded1).

In a steel works, a large number of computers are 
used to operate various manufacturing equipment, and 
automation by computerization to improve labor produc-
tivity has a long history. The volume of software has 
increased rapidly since the 1980s, and accompanying 
this, the number of process models implemented to per-
form feedforward control and optimization has also 
grown dramatically. Because the increase of model 
maintenance load has now become a problem, simulta-
neously with the development of advanced control tech-
nologies, the necessity of technical development to 
reduce the maintenance load is also increasing1).

With progress in computer technology, large volumes 
of manufacturing results are now collected in databases 
at many sites in manufacturing industries for quality 
control and operational improvement. The technique 
called Just-In-Time modeling2, 3) has attracted consider-
able interest in recent years as a technology in which 
more precise models are constructed by effective utiliza-
tion of that data. Just-In-Time modeling is a method in 
which the values of model parameters are not specified 
in advance, but a large volume of past input and output 
data is collected, and a local prediction models is con-
structed by prioritizing the past data near the query point 
each time a prediction is required1).

This paper discusses research in connection with 
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