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simplify image to a simple algorithm which is based
on the perceptron model to recognize and classify the
defects according to the data captured from the
extraction method. Image of welding line is very
important to the feature extraction and defect
recognition in order to recognize and classify the
welding defects accurately.

In all the above research, the machine vision system
has two common similarities, first is the three basic
framework of the process involved; image acquisition,
preprocessing and feature extraction, The second one
is the two main phase in shape-based matching
algorithm which is training and recognition phase. In
the above research, it seems that most model based
vision programs are developing for a specific task and
the environment explicitly coded into the system.

2. RESEARCH METHODOLOGY & DESIGN

2.1 Method

The main idea of this research is to recognize defects
after the robot finish perform glue operation according
to the specification given by the vision sensor, In order
to develop a system that required intelligent in
detecting defects, it’s consists with too many
techniques can be used but there is a wide range of
different algorithm concept that each has its strengths
and weaknesses. From all of these algorithms, shape-
based matching algorithm was chosen to be used in
this research. This is because the requirement of this
research is mainly on the inspection of a constant and
repetitive type of image. Besides that, because of the
wide range of applications that might occurs, shape-
based matching which takes only the outline edges of
an object into considerations are the best fit for this
research since everything has a shape.

The vision system in this research used based on
HALCON software, which is provides a broad vision
library which is very useful that can be manipulate into
the system that meet our requirement. The proposed
system is based on 2 phase; fraining phase and
recognition phase. In fraining phase, it provides the
application for users to determine all the training
parameter of the model images. Then the image will be
extracted according to the needs of defect
classification in order to generate the system faster and
saved it as a template for matching purposes. At the
recognition phase, the image then is being fed into the
system for matching the image with the template that
is already being created in the training phase. The
suggested vision algorithim is shown in Figure 1.

This method is proposed to provide an additional
system using vision sensor in industrial application.
Vision system was known as the analysis of images to
extract data for controlling a process or activity.
Therefore the most important part in this algorithm is

359

determining the training parameter {User definss as
feature extraction). Feature extraction is one of the
special tools for extracting image size according to the
needs of the system in order to ensure that the
processing time of the system will reduce. Region of
Interest (ROL) is used in this algorithm because of its
special ability that the user manually determines the
training parameter just by clicking on the mouse.
Hence, it provides the easier way to the user according
to system specifications.

tmage Acquisition by camera

l

Bafect model was filtered by using fiEf
Interlace method to improve image guality

l

Region of Interest {(ROI) created toreduce
image slze

l

todel Termnplate was then created as a
model in matching process

l

Model then are feed to the system for
re¢ognition and matching purposes

l

All the data and number of defeqt are
reccrded

End

Figure I: Suggested vision algorithm
2.2 Design

Vision system is applied to give better services for
commanding the system for producing a better product
at the end of the system. This research consists of 3
main parts: optic apparatus, working field and main
computer. All the arrangement of this apparatus is
shown in Figure 2.

Figure 2: Development of experiment

Optic apparatus is the most important parts in the
vision system because it’s provide a vision like human
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Figure 5: Second tested image

Figure 6: Third tested image

Table §: Results of inspection system

Image Total Defect Defect

Tested Defect Detected Detected (%)
1 4 4 100
2 4 4 100
3 8 8 100
4 7 6 85.71
5 5 5 100
6 3 7 87.5
7 4 4 100
g 6 6 100
9 7 7 100
10 3 6 75

Total 6l 57 93.4

The aim of this paper is to present a flexible visual
system for shape based matching. Addition of feature
extraction, Gaussian smoothing, template creation and
template matching are proposed through this paper,
Experimental results are used to verify the proposed
approach. In this experiment, three defects models and
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their corresponding samples are used to examine this
approach. Tabie | shows the corresponding results
according to 10 tested images used. Each tested image
has its own defect to be recognised by this system. All
the data are recorded into Table 1.

Table [ shows the result of defect matching by using
10 tested images. According to the results, the
recognition rate of the experiment about 93.4% based
on 3 model defects created through the system. This
recognition rate shows that the higher accuracy can be
achieved through this method. But, with the
increasement of the training samples, the recognition
rate would be much better,

6. CONCLUSION

Auto recognition of gluing defects is a useful
research with strong application background. In this
paper, a method that is used to extract features of
defects and auto recognizes defects are put forward.
Experimental results show ihat the recognition rate
achieved about 93.4% that much better for acquiring
defect detection in gluing lines. Generally the method
of recognition and classification of defects in gluing
lines are effective. And it can much reduce the
working effort of human being and increase the defect
recognition efficiency.

7. FUTURE PLANNING

This project will be continued further by applying
the system with the assisting of KUKA arm robot for
gluing process and do the correction when defect
occurs during the inspection. The system will consist
of a KUKA arm robot and a main pc that control the
whole systems including the matching and inspection
system. Simple pyramid will be used as a testing
objects; the aim of the project is to show ease of
implementation of the vision system in recognizing
glue defects and to test its reliability and flexibility
during and after the gluing process.
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