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Abstract- Defects detection is very important to guarantee the welding quality. Many researchers have been done on this
area. However, most of them are limited in efficiency. Different from these researches, a method that is used to detect defects
from the radiographic images of welding is put forward. This paper discusses an effective method to segment of the defects in
welding images. We also use Two Dimensional Left Median Filter for enhancing the images. Experimental results show this
method is effective in noisy and low contrasted radiographic images of weld.
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Introduction

Welding is process of joining which is used in larger
applications of mechanical engineering [1]. The inspection
of welds is a very important task for assuring safety and
reliability in industries. Non-Destructive Testing (NDT)
techniques have been employed to test a material for
surface or internal flaws without interfering in any way
with its suitability for service. Radiography seems to be
the most effective method and the experts are able to
identify most types of defects in the images produced by
this method. The method is based on the fact that the
defective areas absorb more energy and thus the defects
appear darker in the image (Hayes, 1997) [2].

The radiographic images are contaminated with noise and
are also Dblurred. In order to improve the image for
observation and accurate analysis, various digital image
processing techniques can be applied. Noise removal is
required for improving the quality of the image in order to
better recognize the defects. Different noise removal
filters are used [3]. In digital image processing, filtering is
the most common and basic operation, because the
results of filtering directly influence all the following
operations such as edge detection, image enhancement,
etc [4].

Weld radiographs are checked and interpreted by human
experts. However, interpretation of weld radiographs by
humans is very subjective, inconsistent, labor-intensive
and sometimes biased. Therefore, various automated
inspection techniques for weld radiographs were
attempted worldwide over the past years. Computer vision
is a key factor for the implementation of total quality within
the different processes in industrial automation [5].

With respect to detection of defects, in most of the
papers, thresholding, Otsu method and neural network
were carried out [6-14]. In some of the papers different
methods were experimented, such as, Linear
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Correlation Coefficient, Time of flight Diffraction (TOFD),
and Fuzzy SVM & Beamlet transform [15-17].

Research in this area continues largely because no
satisfactory results that allow the detection of the totality
of defects without false alarms were achieved.
Additionally, it is not possible to determine which lines of
investigation will improve the overall result, because each
of them has room for improvement.

In this article we will focus on welding defects using
segmentation techniques applied to the radiographic
images. Segmentation is one of the most difficult tasks in
image processing, particularly in the case of noisy or low
contrast images such as radiographic images of welds.
We enhance radiographic images by Two Dimensional
Left Median Filter (2D-LMF) and propose a method for
detection weld defects.

2D-LMF is described in section 2, the proposed algorithm
is shown in section 3, experimental results exhibited in
section 4. Section 5 concludes the paper.

Two Dimensional Left Median Filter

In the 2D-LMF, a square window of size pXp (p is an odd
number) is considered. The centre pixel in the scan
window is to be de-noised. The value of the central pixel
in the scan window is replaced by the mean of q (=
(p+1)/2) pixels of the scan window. The first step is to sort
the value of all pixels in the scan window (X1, . . . Xmed-1 ,
Xmed , Xmed+1 , . . . , Xp xp) , NEXt step is to calculate the 2D-
LMF in the scan window (1), and finally to change the
value of the central pixel in the scan window into the 2D-

LMF sequence.
med

2DLMFij=(Zx)/q ()]
(med-g+1)
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Our method

From the observation of the horizontal line profiles of weld
images without defects, we found one common feature of
almost all the line profiles: each profile has a bell shape
like a Gaussian curve, as shown in Fig. (1). If there are
any defects in a profile, the curve shape has changed, as
shown in Fig.( 2).

Fig.1- Sample line without defect,
a- Original line, b- After filtering by 2D-LMF

Fig. 2- Sample line with defect,
a- increasable section, b-defect in decreasable section

In this research, we suggest an algorithm to check images
line by line for find the defects. We have separated the
bell shape to two sections, increasing gray values (IG)
and decreasing gray values (DG) sections. As a first step,
we found Region of Interest by using mean and variance
of elements of each line; we check the image line by line.
In IG section, any decreasing gray value is an anomaly,
and in DG section, any increasing gray value is an
anomaly.
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Then we detect these anomalies in second step.
Approved size of defects based on American Petroleum
Institute Standard (API 1104) has been defined, thus;
Maximum diameter of Porosity shall not exceed 2.4 mm
and also the width of an Elongated Slag Inclusion
indication exceed 1.6 mm, and bigger sizes will be
considered as a defect.

There are 2.8 X 2.8 pixels in each square millimeter of our
radiographic images, then; we tested window sizes 3X3
and 2X4 for finding defects. We found window size 2X4
as the optimal size for detection of defect.

Experiment and Results

We tested the proposed approach with gray-scale
radiographic images; with gray values in [0 to 255].We
tested in algorithm 32 radiographic images, with included
that 73284 horizontal lines; in the selected images 20%
have no defects and 80% are defective. In preprocessing
stage, we used two dimensional left median filters (2D-
LMF). We also consider a square window of size 9X9 for
filtering.

With our method, 90% of images with defects have been
segmented correctly, but for images without defects, the
error rate is 27%.
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Fig.3 - Sample image with defects.
a- Original, b- after filtering by 2D-LMF,
¢ and d- segmented defects

C

Fig.4 - Sample image without defect.
a- Original, b- after filtering by 2D-LMF,
¢c- segmented defects

The experimental results showed that the proposed
method was effective and feasible to segment and locate
defects in noisy and low contrasted radiographic images
of weld.

Discussion

In this paper, we have proposed a segmentation method
for detection of weld defects in radiographic images. We
used two dimensional left median filter for de-noising the
radiographic images. Experimental results show that, our
defects detection methodology has a high successful
detection in radiographic images with defects. Generally,

the method of detection of defects in welding lines is
effective. The proposed method can reduce the working
effort of human being and increase the defect detection
efficiency. We have to improve our methodology for
radiographic images without defects in future studies.
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