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TEXT PROCESSING  
SUBCOMMITTEE REPORT 

1. INTRODUCTION 
A large portion of language processing considers text as the input. This text input varies from task to task, 

language to language. Every task operates on some granularity of the text as input (ranging from as small as a 

character to as large as document collection) and produces the desired output. The output essentially conveys 

the underlying information for different decision-making in a product or helps other language-processing tasks. 

Thus, maintaining standards in both input and output helps developing a unified information representation, 

which subsequently helps the NLP pipeline and software. 

A lot of research has been done on different NLP tasks and standards both internationally and in Indian 

languages (ILs). Much software has been built around these tasks and widely used in products. However, often 

different research and product groups have created different standards to address the problem. This often 

causes issues in sharing of data, information representation, etc. In this report, the authors investigate the NLP 

text processing tasks for which standardization is required and subsequently explore the different standards 

available either in ILs or internationally. They categorize the tasks primarily based on their input/output for this 

study. Furthermore, they also conduct few case studies based on downstream applications. 

The primary objective of this study (focusing ILs) is as follows: 

 Identify the text processing tasks where standardization is required. 

 Collect different standards available for different text processing tasks. 

 Gaps and future needs. 

The rest of the document is organized as follows. In Section 2, the scope of this study is described. Section 3 

provides the list of tasks considered in this study which potentially need standardization. In Section 4, different 

use cases for each task are provided. A detailed survey of the available standards is described in Section 5. 

Section 6 focuses on the gaps in the current standards. Finally, all the resources (both tools and data) are listed 

in Section 7, which provides a consolidated view of the resources available for future analysis and study. 
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2. SCOPE 
The scope of this survey includes the following: 

1. There are quite many text processing tasks that exist in the field of NLP. However, while some tasks require 

standards [like POS tagset, named entity recognition (NER), etc.], some may not need the same  

(word sense, domain terms, etc.). Identify the tasks for which standardization is required. This includes the 

standardization in the annotation (including tagset and guideline), definition, and formatting for the 

different text processing tasks. In this survey, the authors categorize the tasks based on the input in  

the following dimensions and explore different tasks in each dimension and the need for standardization: 

a. Character-level 

b. Word-level 

c. Sentence-level 

d. Discourse-level 

e. Code-mixed 

In addition to the above, the survey also includes a few end-user applications (e.g., question answering 

(QnA), summarization) as case studies to understand the need for standardization for specific tasks. 

2. A detailed survey of the existing standards available primarily focusing ILs. The survey also includes 

global standards whenever available to understand the big picture across international languages. 

3. Furthermore, the scope of the survey also includes documenting available resources and tools. 

4. Identifying the gaps. 

The scope of the task does not include the following: 

1. There are many approaches to solve each text processing task. Some of them may have some 

correlation with the granularity of annotation (e.g., number of tags). The survey does not include any 

study on approaches used to solve the tasks. 

2. Often there are multiple standards (originated from different research groups at the same time) 

available for a task. This survey lists all of them and does not compare them side-by-side as the same is 

not the scope of the prestandardization. Rather, generalize the gaps across them. 
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3. TEXT PROCESSING USE CASES 
In the previous section, the authors mentioned different levels of text processing based on the smallest input unit 

used in the processing. In this section, they list potential use cases for each of these tasks. They describe the use 

cases of character, word, sentence, and discourse-level text processing from Section 3.1 to Section 3.4, respectively. 

Furthermore, they also discuss the use cases of different downstream tasks in Section 3.5. 

3.1. CHARACTER MODEL USE CASES 
The W3C character model for the world wide web: String matching provides authors of specifications, 

software developers, and content developers a common reference on string identity matching on the world 

wide web. The goal of this document is to enable the web to process and transmit the text in a well-defined 

and well-understood way. 

W3C string searching document covers string searching operations on the web in order to allow greater 

interoperability. String searching refers to natural language string matching such as the “find” command in a 

web browser. 

The web is primarily made up of document formats and protocols based on character data. These formats or 

protocols can be viewed as a set of resources consisting mainly of text files that include some form of 

structural markup or syntactic content. Processing such syntactic content or document data requires string-

based operations such as matching (including regular expressions), indexing, searching, sorting, and so forth. 

This document examines different types of text variation that affect both user perception of text on the web 

and the string processing on which the web relies. The W3C character model document defines one of the 

basic building blocks for the web related to this problem by defining rules and processes for string identity 

matching in document formats. These rules are designed for the identifiers and structural markup (syntactic 

content) used in document formats to ensure consistent processing. 

3.1.1. TEXT VARIATION IN SYNTACTIC CONTENT UNDER 
HTML/CSS APPLICATION 

Syntactic content is any text in a document format or protocol that belongs to the structure of the format or 

protocol. The element name, ids, and class name and various attributes are part of syntactic content in 

HTML/cascading styles sheet (CSS). When producing content, you should ensure that selectors and class or id 
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names are character-for-character the same. Consider the below example: 

<!DOCTYPE html> 

<html> 

<head> 

<style> 

#िहंदी-शैली-ज़ांच { 

  text-align: center; 

  color: red; 

} 

</style> 

</head> 

<body> 

<p id=" िह�ी-शैली-ज़ांच">Text in red color</p> 

<p>This paragraph is not affected by the style.</p> 

</body> 

</html> 

In the above example, the id name defined in the HTML and CSS uses the same character sequences. There will 

be gaps if id name uses different character sequences. This is particularly likely to be an issue if the markup 

and the CSS are being authored or maintained by different people. 

िहंदी /ɦɪd̃i/= 0939+ 093F+0902+0926+0940 

िह�ी /ɦɪd̃i/= 0939+ 093F+0928+094D+0926+0940 

ज़ाच /zatʃ/= 095B+093E+0902+091A 

ज़ाच /zatʃ/= 091C+093C+093E+0902+091A 

Resources are often susceptible to the effects of these variations because their specifications and 

implementations on the web do not require Unicode normalization of the text, nor do they take into 

consideration the string-matching algorithms that are used while processing the syntactic content and natural 

language content. 
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3.1.2. INDIAN LANGUAGE SEARCH OPERATIONS ON THE WEB 

Users can search natural language content by using the find command on the web. Different character 

sequences of the same text might be used by different users by performing the find command. When 

searching or matching text by comparing code points, these variations in encoding cause text values not to 

match that users expect to be the same. A few examples are shown below: 

आवाज़ /aʋaz/ :0906 + 0935 + 093E + 095B 

आवाज़ /aʋaz/ :0906 + 0935 + 093E + 091C + 093C 

फ़ाँसी /fãsi/ :095E + 093E +0901 + 0938 + 0908 

फ़ाँसी  /fãsi/ :092B + 093C + 093E + 0901 + 0938 + 0908 

Additionally, in ILs some of the texts represent two orthographic representations with different encodings. The 

spelling variations lead to introducing the inappropriate searching results. Some examples are shown below: 

िहंदी /ɦɪd̃i/ & िह�ी /ɦɪd̃i/, मंडी /mə̃ɖi/ & म�ी /mə̃ɖi/, च�क /tʃə̃pək/ & चंपक /tʃə̃pək/, ठंडा /ʈʰə̃ɗa/& ठ�ा 

/ʈʰə̃ɗa/, 

अ�र /ə̃ʋər/& अंवर /ə̃ʋər/ 

ALL ILs/script characters need to be postprocessed via normalization for correct IL string manipulation on the web. 

3.1.3. COUNTER STYLE APPLICATIONS 

W3C CSS counter styles (listing) level 3 specification (https://www.w3.org/TR/css-counter-styles-3/) provides a 

mechanism for authors to create user-defined counter styles (ordered/unordered listing) with the help of 

@counter-style rule, which allows authors to define their own custom counter styles for use with CSS list-marker 

and generated-content counters (listing). The numbering styles of English, Hindi, and other ILs have already been 

implemented and supported by various browsers. The alphabetic listing/bulleting has not been implemented by 

various browsers, and the same is not currently reflected in the specification as shown in this section 

(https://drafts.csswg.org/css-counter-styles/#simple-alphabetic). For this purpose, W3C has implemented 

readymade counter styles (https://w3c.github.io/predefined-counter-styles/) that can be used as a reference for 

those who wish to create their own user-defined counter styles for CSS. 

These counter styles will be used by various cultures around the world and can be used as a reference for 
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those wishing to create their own user-defined counter styles for CSS style sheets. 

 ILs alphabetic/numeric listing in web interface through CSS. 

 These listings will also provide a mechanism for developers to define ILs listing in the digital publishing 

domain. Currently, the counters are mainly used in textbooks, magazines, newspapers, etc. Some of 

the following snapshots show the usage of alphabetic listing in ILs. 

FIGURE 1 provides some examples of different counter styles in different languages. 

FIGURE 1 Counter style used in different languages. (a) Bengali. (b) Gujarati.  
(c) Punjabi. (d) Hindi 

   
(a) (b) 

 

   
(c) (d) 
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3.2. WORD-LEVEL PROCESSING USE CASES 
The authors emphasize the several use cases of different linguistic information available through word-level 

processing. They primarily focus on the nine different word-level processing tasks and their use cases for 

different downstream NLP applications. 

a. Tokenization is the process of separating punctuations from the input text. This is the first step toward 

any text processing and is required for all downstream applications. This is also required for deep-

learning (DL)-based solutions. 

b. Segmentation (word/sentences) is the process of dividing written texts into smaller meaningful units. 

For example, sentence segmentation divides a text into its component sentences. Similarly, a word 

segmenter generates the component words of an input text. This is also an integral part of 

tokenization, especially when the input is longer than a sentence or does not have a clear word 

boundary identifier. 

c. Morphological attributes depict all the information available for a word. This is desirable information 

for many NLP tasks (including POS, NER, MT, etc.) to achieve better results (especially for 

morphologically rich ILs). However, this is often required while solving NLP problems using a 

reductionist approach. 

d. POS tagging assigns a unique grammatical category to each token in an input. This is required for the 

development of many NLP modules (Parser, Chunker, etc.) and downstream applications like TTS, NER, 

WSD, etc. 

e. NER identifies different names (often includes person, location, and organization) available in a text. 

This is required for many downstream applications including translation, search engine, speech, intent 

classification, etc. This is often important irrespective of whether a downstream model uses a classical 

pipelined solution or a DL-based solution for the downstream tasks. 

f. Multiword expression (MWE) extracts the idiosyncratic unit that crosses word boundaries. This is also 

required for many applications (like NER) where MWEs need to be treated separately as their 

compositional meaning differs from the individual meaning of the associated words. 

g. Chunks are the group of words that act as a constituent, basic unit for deep parsing. 

h. Transliteration is the process of converting a word from one language to another language 

alphabetically. This has wide applications in machine translation, search engines, CRM software, etc. 
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Note that due to the advancement in DL-based techniques, many applications (especially for high-resource 

languages) currently prefer to use end-to-end solutions instead of pipelined architecture. The DL-based 

techniques have reduced the scope of a few of the aforementioned NLP tasks [e.g., (c), (d), and (g)]. However, 

the use cases for (a), (b), (e), (f), and (h) are still very wide in NLP applications. 

3.3. SENTENCE-LEVEL PROCESSING USE CASES 
a. Dependency parsing: 

1. Dependency tags can be used as features for many DL and machine learning modules to learn 
intent, sentiment, emotion, etc. 

2. Dependency tags can play a good role in natural language understanding systems such as 

conversational agents (human–machine interaction) as well as understanding conversation 

between two humans. For example, understanding conversations between two users to 

automatically create events, reminders, etc. 

3. Dependency tags can help in developing chatbots too. 

b. Phrase-structure parsing: 

1. This shows chunking information too. 

2. These tags can also be used as features for many ML/DL models. 

c. Sentiment annotation: 

1. To automatically understand the reviews of a product on the online platform and help in good 

recommendations. 

2. The same will be applicable to movie reviews, book reviews, etc., and can enrich all 

recommendation systems. 

d. Hate speech detection: Hate speech is defined as “any communication that disparages a person or a 

group based on some characteristics such as race, color, ethnicity, gender, sexual orientation, 

nationality, religion, or other characteristic.” 

e. Emotion detection: Identifying the emotion of a sentence is becoming important in many use cases. 

1. Understanding the emotion of user’s review for any product. 

2. By understanding the emotion of a sentence, the authors can recommend appropriate emoticons. 
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