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Abstract

In cigarette packaging, the splicing accuracy of the inner frame paper directly affects the quality of
the cigarette pack and the efficiency of the production line. Existing inspection equipment suffers
from poor adaptability, insufficient accuracy, and weak anti-interference capabilities, making it dif-
ficult to meet the high-speed production demands of cigarette machines. This paper addresses this
problem by designing a visual inspection system adapted to the operating conditions of cigarette
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machines, focusing on the mechanical causes of splicing errors. The splicing process analysis, over-
all mechanical scheme design, and key mechanical component development were completed se-
quentially. The system performance was verified through SolidWorks simulation and on-site exper-
iments on a ZJ17 cigarette machine. A new image processing algorithm module was added to ensure
detection accuracy. Results show that the system achieves a detection resolution of 0.01 mm, a false
negative rate of 0.08%, and a false positive rate of 0.04%. The continuous fault-free operation time
meets the design requirements. It can accurately detect splicing errors and complete defect mark-
ing and removal, effectively improving the quality of cigarette pack production and providing tech-
nical support for the automation upgrade of cigarette packaging machinery.
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Figure 1. System layout diagram
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