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Research on level bubble automatic classification system based on Halcon

XIANG Xinjian, HUANG Pei, ZHENG Yongping, WANG Wenli
(School of Automation and Electrical Engineering, Zhejiang University of

Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: The level bubble automatic classification system based on machine vision, which is
developed for the sake of real-time rapid classification of level bubbles in the production
process, is the key to machine substitution for level production. The study designed the
software of automatic classification system with Qt language, on the basis of Halcon image
processing and recognition technology. It introduced hardware composition, working principle,
image acquisition, and method of identifying the specific parameters of the level bubble. It
analyzed the image processing techniques such as image filtering, edge detection and contour
extraction in the automatic classification process, and implemented experiments for verification.
The results show that using Halcon-based machine vision and image processing technology can

accelerate level bubble classification and make it more accurate. The average detection time of a
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single image is not more than 786 ms, and the average error of length detection is not more than
0.02 mm, which can meet the needs of machine substitution for level production.
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Fig.3 Edge images extracted by three kinds of methods
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Table 2 Type meaning of parameter feature

contour_length 1R 85 76 Minl Fl Max1 & B85 B N 09 56 Bf
maximum_extent TEATHN I My 8 IR AE St 3% [\ 11 Contour length

direction TR T 05 28 9 7 1 7E Minl F1 Max1 22 [a] . 015K [, J5 1] A 53 i)
curvature 0 J30 3 L m] )9 R Y - 9 BE B AE Minl il Max1 Z (6], HLBR B 09 7 24 Min2 il Max2 2 [&] , 3% [1]
closed S0 YL L B L5 B I B AN K TF Max B iR [l BJVGf gk 2f JF 45 6]

open B R B4 F B B KT Minl B3R 0]




184 W TR 4 22 B 2 %31 %

28320 X R AN [R] K AR Y R I R B Feature £ 2 8k £
closed, T8 [l 7 i Max1 B {E > 4& BCH <0 48 J3 2 B A &0 Jr =X i
eSS R R an &l 4 PR
2.5 HELE

A8 TR 4005 10 5 AR S R TR AR e ) — 2 A0 LA [y R O 4 R
AT AU A 5 — A [ 7 e ] B A0 5 X S KA L I SR M (B 5 R Y 4%
NSH A SCIERE I T e/ 2 Bk 1 [ 00 5 pR 8K fit_ellipse_con-

tour _ xld ( Contours: Algorithm, MaxNumPoints, maxCloisureDist,

B4 feEiR A G

Fig.4 Contour extraction image
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Fig.7 Design flow chart of system software
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Fig. 8 User interface Fig. 9 Classification standard sub-window
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Table 3 Sample test results
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