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Abstract: \Ideally, an air conditioner compressor should not have air leakages. However, poor inspection techniques can
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compressor must then be returned for maintenance. In this werkstudy, a new method to detect air leakage and search "Air conditioner compressor"
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prep dure to detect the airbubbles, threshold-and di ﬁl-te’—teehniques—haw—been—u-sed,—tconnected-- on how these aspects were checked for.
component Iabelllng technigue-and blob analysis are is-used to detect the-air bubbles while-blob-analysis-is-searching {Commented [A8]: This line is unnecessary in the abstract and }
technigue-to-and analysze the group of the air bubbles in sequential images, respectively. The experiments are-tested therefore, I have discarded it.
evaluate with-the proposed algorithm’s ability to determine the leakage point efin an air eenditioning-conditioner
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leakage point during-observed during the process eeuld-can be accurately detected-; Fhe-the estimation point had-has an
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3. Image Pprocessing Aalgorithm

The itmage sequences acquired from a-the video camera
is-are stored in bitmap files-; these files arc and-they—were
processed before the initial image processing te—deteet
leakage-by-using connected component labelling technigque

and search-leakage-point-by-blob analysis to detect leakage
and identify the leakage point, respectively-technigue.

3.1. 3-1-Connected--Component Labelling

Technique
Conneeted—Connected-component  labelling is an
image processing technique ased-te-that is used to detect a
connected region in binary digital images [4,5]. [Connectivity
is determined by the medium; image graphs, for example, can
be 4four-connected or 8cight-connected [2].

3432 3-2-Blob Analysis Technique
Blob analysis is an image processing technique used to
detect and measure blobs in images, as and-make-seleeted
rneasurements-of these-blebs-shown in Fig. 2. [The c€entere
of mass (or centerc
of gravity-es/centroid) bf a blob (x, ye) is-is calculated as-by
N

1
Xe = N;“ Xiy
i-1
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Ye =y Lim1Vi

where N is the number of pixels in the BEOB-blob and x;
and y; are the x and y coordinates of the N pixels, respectively.

The bBounding box of a blob is the minimum rectangle
whiehrthat contains the blob:: it is defined by going through
all pixels for a blob and finding the four pixels with the
minimum x-value, maximum x-value, minimum y-value, and
maximum y-value, respectively. From these values, the width

of the bounding box is given as Xmax—Xmin and the height as

Ymax—Ymin. A bounding box can be used as the region of

interest. The c€entere of the bounding box is calculated as

xmax —xmm —
Xpp = Xmin + 2 -
2
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Insert Figure 2 here
Insert-Figure 2-here

Generallyln general, the proposed algorithm can be
summarized as follows:
1. Initialize the threshold for white pixel detection and
number of initial frames.
2. Colour images are-acquired from a video camera
are converted to binary images to separate the interest
interest objects from a-the background. Binary images are
filtered a-for noise by-using a median filter.
3. Use-The connected component labelling technique
(8-connectivity) is used to detect a group of white pixels
whieh-that is-are the air bubbles of interest,—Jw%M
implement the two-pass algorithm that iterates through
binary data in an imageL
3:4.  Use-Bblob analysis technigue-is used to detect
blobs in an-the image, and we-will-get-a centroid of blob
and value of bounding box are obtained.
4.5.  Compare the y. of a-the blob with the previous
frame and add a make-a-marker at this blob if y. has a
value greater than a-the previous frame. Display the
result.
5:6.  Check for the end frame.

The above procedure can also be described by the flowchart
shown in Fig. 3.
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Figure 3 shows a-the colour image captured from the
a—video camera and a—the pre-processed image. The
experlments were performed using a-eemputerps ir

a with-laptop with CPU Intel® core () 2 Duo
P7350. The original image size is-was 800 x 600 pixels.
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[Figures 5(a)—-5(c) shows the red rectangle marker of
the leakage point after processing ‘in difference—different
frames in image sequences to detect the first point to search
by the connected component labelling technique and blob
analysis technique, respectively. ‘

should compare your own findings to this recent research and
demonstrate how your work improves on it in order to
demonstrate that your work shows a significant advance over
the state of the art — a pre-requisite for publication in IET
Research Journals.
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Conclusion|

A new inspection method to detect air leakage area
and to search for the leakage point in air conditioner
compressors __with [hlgh accuracy, fastspeed. and
reliablreliabilitye—inspeetion—process was proposed. The
method can be used to detect air bubbles that escape from an
air conditioner eenditioning—compressor. A—simple—image
p%eeessmg—dlgeﬁthm—eeﬂﬁﬁs—af—eermeeted—eempeﬂem

i i is-technique—The results
demonstrated that the proposed method can identify the-air
leakage in an air conditionereenditioning compressor
effectively within—with an accuracy of 95%. The proposed
method provides benefits—advantages for—industrial
apphieation—such as cost reduction, reliability., and
improvement of the manufacturing process and -and-value
treatment-maintenance of products.
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