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Image retrieval based on medical digital X-ray spectrum characteristics
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Abstract: Objective: To propose a new image retrieval method based on the frequency similarity and the frequency
characteristics. Methods: The frequency distribution and amplitude characteristics of digital X-ray images were obtained by
analyzing digital X-ray images. According to the significant differences in frequency characteristics of different radiological
positions, the frequency characteristic curves of images were extracted and classified, and the curves library was
constructed. The radiological positions were identified by comparing the curves' similarity of any input image. Results: The
radiological positions of 200 clinical X-ray images collected from the department of radiology were identified based on the
similarity of frequency characteristic curve. The identified results were validated by the clinicians. The validated results
showed that the average accuracy rate was 93.78%, and that average cost time was 0.290 3 s. Conclusion: The image
retrieval based on spectrum characteristics of digital X-ray image is firstly applied to analyze the characteristics of
frequency curve of different radiological positions, and to simplify the two-dimensional image retrieval to one-dimension
curve retrieval, greatly reducing retrieval time, with higher accuracy and robustness.
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Fig.1 Comparison of frequency curve between 10 digital X-ray

images and other types of images
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Fig.2 Comparison of average frequency curve of different types of

digital X-ray images
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Fig.3 Similarity of frequency curve of thoracic digital X—ray images of different individuals
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Fig.4 Lung images with different levels of exposure, individual 3.4% frequency curve and average wave form curve
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Tab.1 Accuracy of spectrum curve retrieval and time statistics

Histogram similarity method

Proposed method

Organ
Accuracy/% Accuracy/% t/s

Head 50.0 50.0 100.0 0.280 8
Lung 45.6 45.6 100.0 0.291 8
Lumber 40.5 36.6 100.0 0.2934
Pelvis 41.2 41.2 66.7 0.291 9
Knee 27.3 27.3 100.0 0.290 3
Feet 56.6 40.2 96.0 0.293 6
Average 435 39.6 93.8 0.290 3
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