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Fig, 1 Container inspection system (source: Jeollabuk-do
press release, 2016)
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Fig. 2 Operation flowchart of container inspection system
(Source : Korea customs service press release, 2017)
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x is pixel number of x—axial direction,
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Table 1 Results of RMS noise level (Daily check image)

RMS Noise Level

Max Min Avg.
Original 0.1198 0.0943 0.1112
Side-view
Processed 0.0197 0.0143 0.0151
Original 0.0215 0.0201 0.0209
Top-view
Processed 0.0046 0.0036 0.0038
Background image Daily check image(air scanning)
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(a) Original Tmage

(b) Processed Image

Fig. 5 Comparison of the original and processed results of the daily check images
containing the container moving system(Side-View)

Background image Daily check image(air scanning)
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(b) Processed Image

Fig. 6 Comparison of the original and processed that enlarge the container moving system
in daily check images(Top-view).
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Table 2 Results of RMS noise level (Actual container image)

RMS Noise Level

Max Min Avg.
Original 0.1213 0.0945 0.1113
Side-view
Processed 0.0152 0.0144 0.0149
Original 0.0210 0.0189 0.0199
Top-view
Processed 0.0047 0.0036 0.0038
Background image Entire container image

(a) Original Tmage

(b) Processed Image

Fig, 7 Comparison of actual Container screening images(Side View)
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Background image

Entire container image

(a) Original Image

ﬂqumm.,

(b) Processed Image

Fg. 8 Comparison of actual Container screening images(Top View)

(a) Zoomed original image

(b) Zoomed processed image

Fig. 9 Comparison of enlarged image of Container screening images (Side View)
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*Abstract

A Study on Technique for Image Quality Enhancement to Maximize Container
Inspection Efficiency

Chang-Ho Lee"-Ji-Hye Shin"-Jang-Oh Kim"-Young-Jin Jung®®-Byung-In Min?

D Department of Emergency Management, Inje University
? Department of Radiological Science, Dongseo University
Y Center for Radiological Enviroment & Health Science, Dongseo University
Y Department of Nuclear Applied Engineering, Inje University

The purpose of this study is to present the algorithm to minimize the image noise caused by deterio-
ration of high X-ray container inspection equipment and the faulty detection sensors, and to improvement
quality of the container inspection images using MATLAB Toolbox. The daily checking images for the con-
tainer inspection were used with the subject images and the noise caused by the horizontal and vertical
images was evaluated with Root Mean Square (RMS) method, which is the most basic evaluation method
of digital radiation image. Also, quality of the improved images was evaluated compared to quality of the
orignal images. As a result, all RMS value of the improved images was lower then the original images by
a mean of 13.5% in the horizontal images and 18.2% in the vertical images respectively. Also so did RMS
value of the improved container images, by a mean of 13.4% in the horizontal images and 19.1% in the
vertical images respectively. These findings can be verified objectively and visually and they would help
the reading process of the container images be effective in Korea Customs Service,

Key Words : Container X-ray Scanner, Detector Sensitivity, Sensitivity Correction, Image Processing, RMS

646 Journal of Radiological Science and Technology Vol. 40, No. 4, 2017



