THE ENHANCEMENT
OF HUMAN FACTORS

In the last decade a large amount of money has been invested into new aviation
security technology. State-of-the-art X-ray machines provide many image
enhancement features, high resolution images and automatic explosive detection.
However, the final decision rests with the human operator. It is being realised more
and more that even the most expensive technology is of limited value if the humans
who operate it are not trained well enough. This is of special importance for X-ray
screening of passenger bags. Dr. Adrian Schwaninger shares some of his research
with us and demonstrates just how important a training tool the computer is.

-ray screening of passenger
bags is a demanding task. In
a few seconds human opera-
tors must decide whether a
bag is harmless or whether it

contains prohibited items. Figure 1
shows two X-ray images produced by
state-of-the-art X-ray technology. The
bag on the left depicts an image of a
harmless bag. The bag on the right con-

Figure 1: Detection of prohibited items is difficult without training.

a: Harmless passenger bag

b: Bag with three threat items.

tains three lethal weapons. In the ideal
case, a trained screener would be able to
identify all threat items reliably within a
few seconds. This article tells you how
that can be achieved.

Visual Cognition

Visual cognition is the investigation of
how the human brain processes visual
information. It entails object recognition,
perceptual learning, top-down process-
es, and visual attention. In the last
decade, collaboration between psychol-
ogists, neuroscientists and computer
vision specialists has resulted in a much
better understanding of how the human
brain recognises objects. Important
aspects are visualised. (Figure 2).
Essentially, object recognition means to
match visual information from objects
(Input) to visual representations stored
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