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Modified nonlinear ridge regression with optimal ridge parameter
and itsapplication to 4-CBA soft sensor

YAN Xuefeng
(Automation Institute, East China University of Science and Technology , Shanghai 200237 , China)

Abstract :Conddering that there exis many factors having high- nonlinear and complex dfect on the concentration of
the 4 carboxybenza dehyde (4 CBA) in product , which was the most inmportant intermedate product of p-xylene oxi-
dation reaction, a modified nonlinear ridge regresion (MNRR) based on optimal ridge parameter , was proposed to de-
velop the 4 GBA concentration oft sensor. Satifactory results were obtained. Frstly , MNRR gpplied the nonlinear
trandormation for initid patternindependent variables to expand pattern gace. Seoondly , conddering that there exists
corrlation or multicollinearity among the variablesin the expand ng pattern gpace, the ridge regresson was enployed ,
in which evolution agorithm was used to obtain the gobal optimal ridge parameter according to the predicting ahility
of the modd. Thus, the modd was obtained that can describe conplex nonlinear system and has good predict accura
cy. The comparion results show that the MNRR nodd has better predict accuracy than nonlinear least square regres:
son and nonlinear ridge regresson based on generalized cross vdidation of sdecting the ridge parameter. In addtion,
MNRR overcomes the main flaw in traditiona ridge regresdon that is dfficult to obtan the globa optima ridge pa
rameter , and thus has the robust character.
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