Chapter 2

Written Language Input

2.1 Overview
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The written form of language is contained in printed documents, such as newspapers,
magazines and books, and in handwritten matter, such as found in notebooks and
personal letters. Given the importance of written language in human transactions, its
automatic recognition has practical significance. This overview describes the nature of
written language, how written language is transduced into electronic data and the
nature of written language recognition algorithms.

2.1.1 Written Language
Fundamental characteristics of writing are:

1. it consists of artificial graphical marks on a surface;
2. its purpose is to communicate something;

3. this purpose is achieved by virtue of the mark’s conventional relation to language

(Coulmas, 1989).

Although speech is a sign system that is more natural than writing to humans, writing is
considered to have made possible much of culture and civilization.
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Different writing systems, or scripts, represent linguistic units, words, syllables and
phonemes, at different structural levels. In alphabetic writing systems, principal
examples of which are the Latin, Greek and Russian scripts, alphabets are the primitive
elements, or characters, which are used to represent words. Several languages such as
English, Dutch, French, etc, share the Latin script. The Devanagari script, which
represents syllables as well as alphabets, is used by several Indian languages including
Hindi. The Chinese script, which consists of ideograms, is an alternative to alphabets.
The Japanese script consists of the Chinese ideograms (Kanji) and syllables (Kana).
There are roughly two dozen different scripts in use today (ignoring minor differences in
orthography, as between English and French).

Each script has its own set of icons, which are known as characters or letters, that have
certain basic shapes. Each script has its rules for combining the letters to represent the
shapes of higher level linguistic units. For example, there are rules for combining the

shapes of individual letters so as to form cursively written words in the Latin alphabet.

In addition to linguistic symbols, each script has a representation for numerals, such as
the Arabic-Indic digits used in conjunction with the Latin alphabet. Also there are icons
for special symbols found on keyboards.

2.1.2 Transducers

Since the invention of the printing press in the fifteenth century by Johannes (an
invention whose principal elements included the movable type, an alloy for letter faces,
printing mechanism and oil-based ink), most of archived written language has been in
the form of printed paper documents. In such documents, text is presented as a visual
image on a high contrast background, where the shapes of characters belong to families
of type fonts.

Paper documents, which are an inherently analog medium, can be converted into digital
form by a process of scanning and digitization. This process yields a digital image. For
instance, a typical 8.5 x 11 inch page is scanned at a resolution of 300 dots per inch
(dpi) to create a gray-scale image of 8.4 megabytes. The resolution is dependent on the
smallest font size that needs reliable recognition, as well as the bandwidth needed for
transmission and storage of the image. A typical fax image of a page is a binary image
scanned at a resolution of 200 dpi along the scan line and 100 dpi along the paper feed
direction.

More recently, it has become possible to store and view electronically prepared
documents as formatted pages on a computer graphics screen, where the scanning and
recognition process is eliminated. However, the elimination of printed paper documents
























