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Design of Automatic Control System for Moisture Content of Fine
Tobacco in Cigarettes Based on MFA-SM

WANG Hailong, ZHANG Zhiyong, WANG Xinhui, LUAN Songnian, ZHU Yan, MA Xiangnii
(Qingdao Cigarette Factory, China Tobacco Shandong Industrial Co. , Ltd. , Qingdao 266101, China)

Abstract: The moisture content of tobacco is one of the important parameters affecting the quality and taste of cigarettes.
and high or low moisture content can lead to issues such as poor combustion and significant variations in taste. In order to ef-
fectively control the stability of tobacco moisture content and improve the quality consistency of cigarette products, an auto-
matic control system for the moisture content of fine tobacco in cigarettes based on model free adaptive-sliding mode (MFA-
SM) is designed. The system framework consists of three layers: the MFA-SM front-end acquisition layer, intermediate lay-
er, and terminal control layer. The hardware of the system includes the moisture data collection equipment, MFA-SM con-
troller, driver, mist humidifier, and drying equipment. the moisture analyzer is used to collect the moisture content of tobac-
co, and transmit the data to the MFA-SM controller via a wireless RF module. The controller runs a dual-loop control mod-
ule, with the inner loop being a sliding mode control module, calculates the control parameters for the drying equipment, and
the outer loop is a model-free adaptive control module for calculating the control parameters for the mist humidifier. The dr-
ying equipment and mist humidifier are controlled based on these parameters to achieve the automatic control of tobacco mois-
ture content. Experimental results show that under the application of the designed system, the moisture content error is less
than 0. 3%, and the goodness of fit is 0. 952, indicating its better control effectiveness.
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