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Research on key technology in glass defect detection and

classification based on computer vision

Bin Wu(Software Engineering)

Directed by Shiguang Shan

In glass manufacturing, there are many kinds of defects on galss surface, such as bubbles,
scratches, stones, chips and so on, becaues of the machine, environment, production process and
other man-made causes. These defects not only influence the appperance and quality, but also
bring many hidden trouble. The accurate detection and classification of glass defects can be
conducive to discover the unqualified product and seek out the result of defects arising to reduce
financial lose and precaution safety loophole.

At present, the mainstream methods for defect detection and classification are based on
computer vision. The results got by computer vision inspection are more objective comparied with
manual inspection, and are more rubush to environmental variation. What’s more, computer vision
inspection dose not need expensive optical equipment. It just use glass image as input and can
decrease the spending. At the same time, the result got by computer vision can be timely renewed
and compared to quondam data to discover the potential problem.

But there are many difficulty and challenge to computer vision inspection. The change of
lighting condition leads to considerable difference of defects, such as the luminance and shape. At
the same time, there exsit many nosiy in the image, whict make it more difficult to localize the
defects accurate and get the defects integrated. It is much hard to classify all different defects.
Firstly, the difference of shape is large, even in the same class of defects. Secondly, the reasons of
different defects are diverse, which lead to different emerging probability; meanwhile, there exist
plenty of undefined defects, and as a result, the sample amount may be imbalance. Thirdly, as a
common defect, scratch is totally different compaird with other defects, and is more sensitive to
noisy. Hence the inspection to scratches is a challenge problem. According to these aporias, we
research on a common method for defect detection and classification, while make an exploration
on scratch inspection and defect classification on imbalance data set.

The innovations and contributions are as follows.

1) Specific to the character of scratch defect, we put forward a suppose that although the
scratches may have various shapes, the small segments can be assumed to be a straight
line in local. As a result, a local-to-global strategy is explored to realize the accurate
detection of scratch. First is to determine the scratch segment on local windows through
the hypothesis-test strategy. Then, the selected scratch windows are merged into several
larger scratch regions according to the relative position relation. Finally, the extension
stretching operation for each scratch region is performed to obtain much complete
scratch defect. The biggest advantage of this solution is that so long as one segment of a

scratch is found, the entire defect can be well extracted through the merging and



stretching operations.

2) We propose a common detection and classification method on non-scratch defects.
When detecting on the glass image, by scaning each window, we analysis the gray
pattern of the windows to get suspicious ones. Next, we extract the unnormal pixels by
contrasten hancement and get exact true defects and undefined defects. When get the
suspicious defects, we design a three-level SVM classifier to make classification to
bubble, stone, chip and undefined defects. Partition LBP feature is designed to classify
bubble, stone and undefined defects. After the classification based on learning, we add
some rules on shape or luminance to promote the performance of classification.

3) In the tast of defect classification, there are much more undefined defects compared
with real defects, which lead to the serious imbalance of sample amount. In order to
promote classification performance using limited samples, we make a survey to
classification problem on imbalance data set, and propose two methods using ensemble
learning: SVM ensemble learning strategy based on negative clustering and

multi-feature ensembling learning strategy.

Keywords: glass defect, defect detection, defect classification, scratch, imbalance data set,
support vector machine
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