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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

&XVWRPHU� UHTXLUHPHQWV� IRU� WKH� TXDOLW\� RI� LURQ� DQG�
VWHHO� SURGXFWV� DUH� EHFRPLQJ� LQFUHDVLQJ� VWULFW� DQG�
GLYHUVH�� DQG� KLJK�SUHFLVLRQ� PDQXIDFWXULQJ� FRQGLWLRQV�
KDYH� EHHQ� DSSOLHG� DFFRUGLQJO\�� 0RUHRYHU�� HYHQ� ZKHQ�
PDQXIDFWXULQJ� WKH� VDPH� SURGXFW�� LW� LV� QHFHVVDU\� WR�
FKDQJH� WKH� PDQXIDFWXULQJ� FRQGLWLRQV� LQ� UHVSRQVH� WR�
FKDQJHV� LQ� UDZ� PDWHULDO� SULFHV� VR� DV� WR� DYRLG� WKH�
LQFUHDVH�RI�PDQXIDFWXULQJ�FRVWV�ZKLOH�PDLQWDLQLQJ�TXDO�
LW\�� ,Q� DGGLWLRQ�� VLQFH� WKH� UHODWLRQVKLS� EHWZHHQ� TXDOLW\�
DQG� PDQXIDFWXULQJ� FRQGLWLRQV� FKDQJHV� GXH� WR� SURJUHVV�
LQ� PDQXIDFWXULQJ� WHFKQRORJLHV�� FKDQJHV� LQ� PDQXIDFWXU�
LQJ� HTXLSPHQW�� FKDQJHV� LQ� WKH� FKDUDFWHULVWLFV� RI� PDQX�
IDFWXULQJ�HTXLSPHQW�RYHU�WLPH�DQG�RWKHU�IDFWRUV��DSSUR�
SULDWH� PRGLILFDWLRQ� RI� PDQXIDFWXULQJ� FRQGLWLRQV�
FRUUHVSRQGLQJ�WR�WKRVH�FKDQJHV�LV�DOVR�QHFHVVDU\��7KXV��
WKH� HVWDEOLVKPHQW� RI� WHFKQRORJLHV� ZKLFK� FDQ� PDLQWDLQ�
WKH� TXDOLW\� RI� GLYHUVH� NLQGV� RI� SURGXFWV� DQG� IXUWKHU�
LPSURYH� TXDOLW\�� ZKLOH� UHVSRQGLQJ� TXLFNO\� WR� WKH� HQYL�

URQPHQWDO� FKDQJHV� PHQWLRQHG� DERYH�� KDV� EHHQ�
GHPDQGHG���

,Q� D� VWHHO� ZRUNV�� D� ODUJH� QXPEHU� RI� FRPSXWHUV� DUH�
XVHG� WR� RSHUDWH� YDULRXV� PDQXIDFWXULQJ� HTXLSPHQW�� DQG�
DXWRPDWLRQ�E\�FRPSXWHUL]DWLRQ�WR�LPSURYH�ODERU�SURGXF�
WLYLW\� KDV� D� ORQJ� KLVWRU\�� 7KH� YROXPH� RI� VRIWZDUH� KDV�
LQFUHDVHG� UDSLGO\� VLQFH� WKH� ����V�� DQG� DFFRPSDQ\LQJ�
WKLV��WKH�QXPEHU�RI�SURFHVV�PRGHOV�LPSOHPHQWHG�WR�SHU�
IRUP� IHHGIRUZDUG� FRQWURO� DQG� RSWLPL]DWLRQ� KDV� DOVR�
JURZQ� GUDPDWLFDOO\�� %HFDXVH� WKH� LQFUHDVH� RI� PRGHO�
PDLQWHQDQFH� ORDG�KDV�QRZ�EHFRPH�D�SUREOHP�� VLPXOWD�
QHRXVO\�ZLWK�WKH�GHYHORSPHQW�RI�DGYDQFHG�FRQWURO�WHFK�
QRORJLHV�� WKH� QHFHVVLW\� RI� WHFKQLFDO� GHYHORSPHQW� WR�
UHGXFH�WKH�PDLQWHQDQFH�ORDG�LV�DOVR�LQFUHDVLQJ���

:LWK�SURJUHVV�LQ�FRPSXWHU�WHFKQRORJ\��ODUJH�YROXPHV�
RI�PDQXIDFWXULQJ�UHVXOWV�DUH�QRZ�FROOHFWHG�LQ�GDWDEDVHV�
DW� PDQ\� VLWHV� LQ� PDQXIDFWXULQJ� LQGXVWULHV� IRU� TXDOLW\�
FRQWURO� DQG� RSHUDWLRQDO� LPSURYHPHQW�� 7KH� WHFKQLTXH�
FDOOHG�-XVW�,Q�7LPH�PRGHOLQJ������KDV�DWWUDFWHG�FRQVLGHU�
DEOH� LQWHUHVW� LQ� UHFHQW� \HDUV� DV� D� WHFKQRORJ\� LQ� ZKLFK�
PRUH�SUHFLVH�PRGHOV�DUH�FRQVWUXFWHG�E\�HIIHFWLYH�XWLOL]D�
WLRQ�RI� WKDW�GDWD�� -XVW�,Q�7LPH�PRGHOLQJ� LV�D�PHWKRG� LQ�
ZKLFK� WKH�YDOXHV�RI�PRGHO�SDUDPHWHUV�DUH�QRW�VSHFLILHG�
LQ�DGYDQFH��EXW�D�ODUJH�YROXPH�RI�SDVW�LQSXW�DQG�RXWSXW�
GDWD� LV� FROOHFWHG�� DQG� D� ORFDO� SUHGLFWLRQ�PRGHOV� LV� FRQ�
VWUXFWHG�E\�SULRULWL]LQJ�WKH�SDVW�GDWD�QHDU�WKH�TXHU\�SRLQW�
HDFK�WLPH�D�SUHGLFWLRQ�LV�UHTXLUHG���

7KLV� SDSHU� GLVFXVVHV� UHVHDUFK� LQ� FRQQHFWLRQ� ZLWK�
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