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Estimation of image difficulty in x-ray screening
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Summary / Zusammenfassung

The relevance of aviation security has increased dramatically at the beginning of this century. One
of the most important tasks is the visual inspection of passenger bags using x-ray machines. In this
study, we investigate the role of image based factors on human detection of prohibited items in x-
ray images. Schwaninger, Hardmeier, and Hofer (2004, 2005) have identified three image based
factors: view difficulty, superposition and bag Complexity. In this project we develop a
computational model of human x-ray image interpretation. First, we develop image processing
algorithms for automatic estimation of image based factors. We then show that these algorithms
are perceptually plausible by correlating their results with human ratings of view difficulty,
superposition and bag complexity. Then, we show that the computational algorithms correlate with
human performance. Finally, we compare the computational model with a model based on human
ratings regarding its predictive value of human x-ray image interpretation performance. A
perceptually plausible model of human x-ray image interpretation is very valuable for
understanding human cognitive processes and representations and it has important implications for
the enhancement of computer-based testing and training systems.
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