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ABSTRACT 10 

Over the past years, many studies have evaluated the performance of nondestructive testing high-11 

energy X-ray imaging methods. In these high-energy industrial X-ray imaging systems, the noise is 12 

very important when accurately assessing the nondestructive analysis of faults inside the object 13 

volume. A common way to improve the noise performance is the total variation (TV) noise reduction 14 

algorithm. Thus, the purpose of this study is to establish a high-energy industrial X-ray imaging 15 

system using 450 kVp energy and to confirm the feasibility of our designed TV noise reduction 16 

algorithm. We used an X-ray generator (including source, power supply, and cooler) and a flat panel 17 

detector made of an amorphous silicon material. In addition, we acquired the X-ray image for a 18 

battery and an air pump and then applied our designed TV noise reduction algorithm to these images. 19 

To evaluate the image performance, we used normalized noise power spectrum (NNPS), contrast to 20 

noise ratio (CNR), and coefficient of variation (COV). According to the NNPS result, the noise 21 

performance of our method was improved compared to conventional noise reduction methods. In 22 

addition, the CNR of our TV noise reduction algorithm was 1.58, 1.30, and 1.26 times greater than 23 

that achieved for the noisy image, median filter and Wiener filter, respectively. We also acquired 24 

excellent COV results for the high-energy X-ray imaging system (about 1.93 times higher than that of 25 

the noisy image). Our results suggest that a TV noise reduction algorithm can be constructed with an 26 

improved image performance in high-energy industrial X-ray imaging systems. 27 
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