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Design of Adaptive Rectification System of Flexible Material Based on
Image Processing

ZHOU Ji-yan, YU Zheng-hong
(Guangdong Institute of Science and Technology, Zhuhai 519090, China)

ABSTRACT: The work aims to propose an adaptive rectification control system based on image processing and fuzzy
PID control, in order to solve the problem of flexible material deviation in the process of package printing. The working
principle of this rectification system was introduced and the packaging material edge was detected by the sensor. The
deviation value was obtained by image processing and analysis. Then, the corresponding driving signals were generat-
ed based on the rectification algorithm to control the rectification mechanism. An image processing algorithm, including
image preprocessing and edge recognition, was put forward for edge recognition of packaging material. Meanwhile, a
rectification control system was designed based on the fuzzy PID principle. The adaptive adjustment of PID parameters
was realized on the basis of fuzzy rules. Finally, the rectification control system was set up and the related experiments
were carried out. System deviations could be controlled within 1 mm with high control accuracy and more ideal
steady-state performance. The rectification system designed can meet the requirements of operation accuracy on flexible
materials mainly used in package printing.

KEY WORDS: image processing, rectification, fuzzy PID control, flexible material
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Tab.1 Fuzzy control rules
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Fig.3 Deviation rectifying control system structure
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Tab.2 The experimental results
Fr ScE BRI dexbiR O AHXER
Z/mm  FASTW/% E/mm /%
1 0.1 6 0.1 1
2 0.15 5 0.15 1.5
3 0.2 10 0.2 2
4 0.3 9 0.3 3
5 0.35 11 0.35 3.5
6 0.4 17 0.4 4
7 0.5 12 0.5
8 0.55 7 0.55 5.5
9 0.7 10 0.7
10 0.8 8 0.8 8
11 1.0 13 1.0 10
12 0 15 0 15
Ez;; 1.0 1.0
2;:2 0.43 0.43
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