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Improvement of Security Systems by Enhancing the Detection of Objects in
Baggage X-Ray Radiography Images

S. Sheykh Rabiee?, B. Rokrok*?, E. Yahaghi?, B. Arezabak®
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Abstract: Visual inspection of baggage in airports and other critical centers takes a great time. In
many cases, especially when the objects inside the load are positioned at specific angles, they may not be
detectable by rapid visual examinations. Nowadays, X-ray imaging devices are used to detect objects at
the passengers' luggage. Radiographic images obtained due to scattering of photon have a degree of
fogging, and sometimes the exact diagnosis of objects is difficult. Image processing methods can
improve the contrast and the ability to recognize objects. Different noises and scattering levels exist in
radiographic images, which justify the use of automated image processing methods. In this study, Gabor
filter and wavelet methods with automatic threshold level have been used to improve the quality of
images. According to the results, there is no significant difference in the degree of detection of the
objects, regardless of the differences in the reconstructed images. In both methods, the contrast and
detection capabilities of the primary radiography images have improved significantly. The computation
time of the implementation of the discrete wavelet algorithm is about one eighth of Gabor's time of
execution, which can be remarkable given the importance of image processing speed in the area of
passenger traffic inspection.

Keywords: Luggage Radiography, Luuggage System Inspection, X-Ray, Discrete Wavelet Method,
Gabor Filter
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1. Computed Radiography (CR) 3. Mean Square Error (MSE)
2. Phosphor Imaging Plate (1P) 4. Peak Signal to Noise Ratio (PSNR)
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