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Abstract
We have investigated a number of problems in the field of computational linguistics. The position of minority languages on the web is of interest from both cultural and technical aspects, and leads to problems such as the existence of such pages, their penetration within surrounding official languages, and web searching strategies. The use of non-roman scripts yields several areas of enquiry such as OCR, where an engineering approach is needed, the limitations of Unicode that are experienced by some oriental languages, and the approach to tackling a living recent script in Africa. Some work on language morphology has been undertaken, but more remains to be done. This is ongoing, both as a linguistics research target, and for applications in word processing and applied text analysis. We have applied the area of formal grammars to heraldry, and we envisage applications in similar colour- and shape-restricted domains.
Minority languages on the web
Those wanting to find web pages in minority languages have difficulty in doing so because pages may not exist, or they may not be searchable using current methodologies. This even applies to major and official languages such as seTswana and Yoruba [
]. At a recent CATaC conference to problem of searching for Welsh blogs was raised [
]. This had to be done ‘manually’ because the authors of pages often do not create a meta tag with the appropriate language code, preferring, if at all, to use the country code. Therefore, we initiated an investigation into how to perform a text search for web pages written in the target language, using features of the language itself.
The author’s idea is to use the common conjunctions in the language. For example, in French it would be sufficient to use {le la les de des} and for Yoruba {mo ti wa lo} and for Estonian {on ja oma ka}. This seems to work reasonably well to bring up vernacular pages, but it does also produce pages about the language, e.g. for learning purposes. This is the best we can attempt until the semantic web gives us a more focused search method.

However, what of agglutinative languages such as Xhosa and Kazakh where these constituents (conjunctions, pronouns, etc.) are part of the written words? It is true that, in some languages, it is possible to identify stand-alone elements that may serve, such as {men sen siz ol} in Kazakh, but these may not be sufficiently common to identify the language (this search finds mainly Turkish pages). Agglutinative languages feature an array of prefixes and suffixes (and sometimes infixes) that are attached to root words. In many such languages, the prefixes and suffixes change according to the class of the noun. They also often differ according to number (singular, plural, dual, etc.). Concordance between various parts of speech may change every word in the sentence. This makes it very difficult to use the method suggested above, since there are few commonalities throughout the text. For example:
The student sees the window – umfundi ubona ifestile – where um indicates singular for noun class 1
The students see the windows – abafundi babona iifestile – where aba indicates plural for noun class 2, and ii for noun class 10.
Whereas we could attempt to search for “the” to reveal English pages, many of these particles are attached to roots and morphological analysis would have to be performed to reveal the underlying element.
Minority scripts on the web

The display of scripts from minority languages has been a problem, and continues to be for the foreseeable future [
]. However, it is believed by some that the gradual validation of new scripts within the Unicode framework will eventually enable this problem to be solved. This is not true. In particular, the Chinese, Korean and Japanese scripts lend themselves to open-endedness, and recent publications have shown that the whole basis for Unicode is both western-oriented and inadequate to solve all the problems posed for it [
]. Some 230 000 graphemes may be adequate, but this ignores the propensity for inventing new graphemes in China, particularly for use in personal names. This means that the Unicode solution is, at best, a temporary fix, and that a radical re-think of how to represent an open-ended script digitally needs to be researched.
Optical character recognition

The scanning and recognition of text in the Latin script is now reasonably well done, depending on the quality of the original. Even with Latin, the man diacritics (accents) found across only European languages, means that some contextual analysis is always needed to interpret the results of a scan. This is acute where the quality of the original is poor, which means that diacritics can often be missed. Against this, considerable work still needs to be performed on some other scripts.
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Figure 3.1: Possible positions of a vowel associated with a consonant.

Symbol IPA Sound Name

none none middle tone
2 [ low tone
2 ] falling tone
z ] high tone
- []

rising tone

Table 3.3: Thai tone markers, TPA sound and name.
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Taken from: David Brezina, I love typography: on diacritics, 24 Jan 2009
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Quality of the original is essential when addressing a script such as Thai, where the diacritics can occur on all four sides of a character, as shown in this diagram. Attempting to convert text from a daily newspaper such as Thansettakij (หนังสือพิมพ์ฐานเศรษฐกิจ) is a tour de force, since the vowel markers are often lost in the scanning process (and even in the printing) [
].
Taken from: Sutat Sae-Tang, Thai Optical Character Recognition
The scanning of oriental scripts is likewise at an early stage, although the Kana scripts of Japan, and all common characters in Kanji and Chinese can be recognised. Much remains to be done.

Nastaliq OCR
Scanning Arabic text is well founded, although there is still a quantity of work required in terms of textual analysis to produce language models to support the different languages using this script. However, the variant called Nastaliq is used to write (and typeset) Sindhi and Urdu, as well as Farsi [
]. It is characterised by a diagonal slant from top right to bottom left within a bounding box, which means that many characters overlap, in the same way that the swash Qu occurs in English. During the scanning process, the overlapping characters must be disambiguated, as well as identified since, as in traditional Arabic script, each character can have four forms depending on where it appears in the word. Work in this area is continuing.
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Taken from: Sohail Sattar, Implementation Challenges for Nastaliq Character Recognition
Bamun
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This is a modern script (A-ka-u-ku) invented during the 20th century and used within the Bamun speaking population of the Cameroon. It is unrelated to Latin script and has mainly been used for recording of historical documents within the King’s Palace, but is also used by the people. It has been through several versions. The Bamum Scripts and Archives Project of the British Library [
] has been busy recording the existing documents in the script, while others are addressing propagating the script, and producing an acceptable font. The possibility of including this script in Unicode is still open [
,
].
Taken from: Bamum Scripts and Archives Project
Heraldry and grammars
Blazonry is the formal grammar that describes a coat of arms uniquely. The “English” version of a blazon uses terms from English and Norman French; other languages use their own vernacular, but in the same restricted way. A blazon has been reduced to a BNF grammar, because the choice of elements is totally restricted by rules that require limited colours to be used in a certain way, and the graphical elements likewise [
]. Indeed, it is surprising how many variations can be produced with the standard divisions and charges available. However, it is somewhat open-ended, in that, occasionally, new divisions are used (gably), and new charges created (core memory). For example, Or, on a pale gules three crosses fitchy or (gold shield with a red stripe down it, on which are placed three particular gold crosses) would be emblazoned as shown below.
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We believe that the same approach can be adopted in any colour- and shape-restricted system, such as military medals, and the Racing silks worn by jockeys. Further work is proceeding along these lines.
Language morphology
The analysis of languages into their constituent parts, based on the written form, has been undertaken over many years. Some of those we have been involved in are English, French, German, Finnish, Swedish, Serbo-Croat, and Afrikaans [
]. Work is continuing on computer analysis and the morphology of Zulu [
] and Xhosa. This area of computational linguistics is ongoing worldwide, both as a linguistics research target, and for applications in word processing [
,
,
] and applied text analysis.
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