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Abstract  Sophisticated geometric structure analysis must be preceded to create electronic
document from Jogical components cxiracted from document image. This paper presents a
knowledge-based melhod for sophisticated geometric structure analysis of technical journal pages. The
proposed knowledge base encodes geometric characteristics that are not only common in technical
journals bul also publication-specific in the form of rules. The method takes the hybrid of top down
and boltom-up techniques and consists of two phascs’ region segmentation and  identification.
(Gienerally, the resull ol segmentation process does not have a one-to-one matching with composite
layout components. Therefore, the proposed method identifies non-text objects such as image, drawing
and lable, as well as texi objects such as text line and cquation by splitting or grouping segmented
regions inlo composite layout components. Experimental results with 372 images scanned from the
IEEE Transactions on Pattern Analysis and Machine Intelligence show that the proposed method has
performed geometrical structure analysis successfully on more than 99% of the tesl images, resulling
in sophisticated performance compared with previous works.
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