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A Practical Study on Printed Scientific Document

Recognition

[Abstract]

Due to the absent of functionality of mathematical formula recognition and
logical layout analysis, the use of optical document recognition in education and
scientific fields is limited which is a lost for the spread of advance in science and
technology. Therefore, building a complete printed scientific document recognition
system is of practical interest.

In this paper, key aspects of scientific document recognition are discussed
systemically from a practical point of view, applicable algorithms for each stage
are given in detail. Accuracy, efficiency and extensibility are considered. By
combining all these works, one can outline a design of a real system.

A logical layout analysis method based on text line is proposed, it can find
out paragraphs, headings, list items and more. A new character recognition frame-
work based on glyph matching is suggested, it can identify character in compli-
cated context, special symbol can also be recognized using dynamically generated
template. A mathematical formula detection algorithm based on 2-dimensional
structure detection and symbol type, in addition to a structural analysis method
for mathematical formula based on symbol adjoin graph is described, scripts, hats,
fractions, radical expressions, matrices are supported.

An implementation, MathOCR, is available as a free software. Quantitative
evaluation shows that the system has achieved impressive performance. Although
the system comes with the most essential features, more work is needed before

becoming capable for daily use.

[Key Words] document recognition; layout analysis; mathematical formula

recognition; optical character recognition
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