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ABSTRACT: The work aims to develop an integrated control mode of cigarette manufacturing quality to solve the low
control accuracy, large quality variation and other problems in cigarette manufacturing. The cumulative sum method was
used to predict the deviation of weight and circumference quality characteristics and adjust online. At the same time, with
the standard deviation of circumference and weight as the objective function and the mean of draw resistance as the con-
straint condition, the multi-objective optimization design of process parameters was established based on the quadratic
response surface, and the quality control mode of cigarette manufacturing quality combining these two aspects was estab-
lished, and self-learning optimization and genetic algorithm were used to optimize the model. The ZJ19 cigarette making
machine of Luohe Cigarette Factory was selected for online application analysis and verification of the cigarette manu-
facturing process of a certain brand. The results showed that the deviation between the average value of cigarette weight,
circumference, draw resistance and the target value was reduced by 66.6%, 86.7%, 65.6% respectively, and the standard

deviation was reduced by 31.8%, 65.2%, 11.9% respectively. This quality control mode combining deviation prediction
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adjustment and multi-objective parameter optimization can effectively improve the comprehensive quality level of the

cigarette making process.

KEY WORDS: cigarette manufacturing quality; cumulative sum; forecast adjustment; response surface; multi-objective

optimization
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Fig.1 Response surface of weight standard deviation to influencing factors
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Fig.2 Response surface of circumferential deviation to influencing factors
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Fig.3 Response surface of draw resistance mean to influencing factors
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Tab.1 Non inferior solution set of multi-objective optimization design
¥ X X X Xy Xs 2% Y Y, Y
1 12.000 0 1.480 2 9.880 6 2.764 5 8.000 0 3.654 4 0.060 0 0.057 6 1199.98
2 11.793 0 1.574 0 11.6813 3.000 0 12.000 0 3.000 0 0.0 354 0.210 4 1 144.18
3 11.299 4 1.129 4 10.082 2 2.898 6 10.111°5 3.198 6 0.038 8 0.148 1 1136.33
4 12.000 0 1.3970 11.708 8 1.999 7 8.000 0 3.717 5 0.057 3 0.059 1 1185.13
5 10.999 4 1.599 9 11.999 9 1.539 8 8.986 7 4.000 0 0.041 8 0.110 4 1129.37
6 10.2317 1.1335 10.214 3 1.107 9 8.013 4 32151 0.045 2 0.076 9 1123.58
7 10.677 3 1.2317 11.090 5 1.330 6 8.000 0 3.7812 0.054 6 0.061 6 1170.46
*2 NMATRESHREL
Tab.2 Comparison of manufacturing quality before and after application
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