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Abstract: This paper addresses the issue of language normalization, an important problem in natural language processing. 
Facebook, Twitter provides access to large volumes of data in real time, but is notoriously noisy, hampering its utility for 
NLP. By language normalization, we mean converting ‘informally inputted’ text into the structured form, by removing 
‘noises’ in the text. It includes detection of ill-formed words, detecting paragraph and sentence boundaries in the text. 
Previously, text normalization issues were often undertaken in an ad-hoc fashion or studied separately. This paper first gives 
a formalization of the entire problem. It then proposes a Knowledge based approach to perform to make the text data error-
free. 
 
 
I. INTRODUCTION 
 
More and more ‘informally inputted’ text data is 
available to natural language processing, such as raw 
text data in emails, newsgroups, forums, and blogs. It 
is seen that normally more than 90% of the emails 
contain noises. Consequently, how to effectively 
process the data and make it suitable for natural 
language processing becomes a challenging issue. 
This is because usually, informally inputted text data 
is very noisy and is not properly segmented. Some 
instances are - it may contain extra line breaks, extra 
spaces, and extra punctuation marks; and it may 
contain words badly cased. Moreover, the boundaries 
between paragraphs and the boundaries between 
sentences are not clear. It is necessary to perform 
‘normalization’ on informally inputted data first, 
specifically, to remove extra line breaks, segment the 
text into paragraphs, add missing spaces and missing 
punctuation marks, eliminate extra spaces and extra 
punctuation marks, delete unnecessary tokens, correct 
misused punctuation marks, restore badly cased 
words, correct misspelled words, and identify 
sentence boundaries . In this paper we define text 
normalization at three levels: paragraph, sentence, 
and word level.  
Example: 
Case 1 (Informal text) - 
1. i’m thinking about buying a pocket 
2. pc device for my wife this christmas,. 
3. the worry that i have is that she won’t 
4. be able to sync it to her outlook express 
5. contacts… 
 
Case 2(Normalised text)- 
I’m thinking about buying a Pocket PC device for my 
wife this Christmas.// The worry that I have is that 
she won’t be able to sync it to her Outlook Express 
contacts. 
 
case 1 shows an example ill form of text data. It 
includes many kinds of noises. At the end of each line 
from line 1 to line 4, there are four extra line breaks. 
In line 2, there is an extra comma after the word  

 
‘Christmas’. The first word in each sentence and the 
proper should be capitalized nouns (e.g., ‘Pocket PC’ 
and ‘Outlook Express’). Removal of the extra spaces 
between the words ‘PC’ and ‘device’ should be done. 
At the end of line 2 instead of the line break a space 
is needed. Case 2 shows an ideal output of text 
normalization on the input text in case 1 which is 
segmented into two sentences. All the noises in case 1 
have been cleaned and paragraph and sentence 
endings have been identified. We must note that 
dependencies (sometimes even strong dependencies) 
exist between different types of noises. For example, 
word case restoration needs help from sentence 
boundary detection, and vice versa. An ideal 
normalization method should consider processing all 
the tasks together. 
 
II. ISSUES REGARDING INFORMAL TEXT 
 
Paragraph  
Extra line break deletion  
Paragraph boundary detection 
Extra space deletion  
Extra punctuation mark deletion  
Missing space insertion  
Missing punctuation mark insertion  
Misused punctuation mark correction  
 
Sentence 
Sentence boundary detection 
Case restoration  
 
Word  
Unnecessary token deletion  
Misspelled word correction  
 
As a result of text normalization, a text is segmented 
into paragraphs; each paragraph is segmented into 
sentences with clear boundaries; and each word is 
converted into the canonical form. After 
normalization, most of the natural language 
processing tasks can be performed on the data like 
part-of-speech tagging and parsing. All the noises can 
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be eliminated by performing the subtasks defined 
above. 
 
III. SOME PROPOSED STEPS FOR 

NORMALISATION 
 

• Preprocessing Noisy Texts  
• NER from Informal Texts  
• Signature Extraction from Informal Text 
• Email Data Cleaning 
• Sentence Boundary Detection 
• Case Restoration  
• Spelling Error Correction 
• Word Normalization 

 
Pre-Processing 
 
Existing techniques for tokenisation and sentence 
boundary identification perform well when the data is 
perfectly clean and have been applied successfully to 
corpora of news feeds and other post-edited corpora. 
Informally written texts are readily available, and 
with the growth of other informal text modalities 
(IRC, ICQ, SMS etc.) are becoming an interesting 
alternative, perhaps better suited as a source for 
lexical resources and language models for studies of 
dialogue and spontaneous speech. However, the high 
degree of spelling errors, irregularities and 
idiosyncrasies in the use of punctuation, white space 
and capitalisation require specialised tools. We study 
the design and implementation of a tool for pre-
processing and normalisation of noisy corpora. We 
can have a unified tool rather than having separate 
tools for tokenisation, segmentation and spelling 
correction organized in a pipeline. The sequence of 
tokens needs to be divided into various types 
depending on their characteristics, along with how the 
modelling of ‘space ‘ needs to be conditioned on the 
type of the preceding and following tokens. A 
transducers is to be modeled for typographical errors, 
and other orthographic changes and a variety of 
sequence models for white space and the different 
sorts of tokens. 
 
NER from informal text 
 
“Named Entity”, is a very widely used term in 
Natural Language Processing. At the time of the 
Sixth Message Understanding Conference (MUC-6) 
(R. Grishman & Sundheim 1996), MUC was focusing 
on Information Extraction (IE) tasks, where 
structured information of company activities and 
defense related activities is extracted from 
unstructured data, like newspaper articles. This is 
being noticed that it is essential to recognize 
information units like names(proper nouns), which 
includes person name, location, and organization, in a 
text, and numeric expressions including time, date, 
money and percent expressions. Identifying 
references to these entities in text was recognized as 

one of the important sub-tasks of Information 
Extraction and was called “Named Entity 
Recognition and Classification (NERC)”. Although 
Name Entity Recognition (NER) has been a well-
studied problem in recent years, it is seldom applied 
to informal document, such as E-mail message and 
Newsgroup postings. Unlike the formal text, which is 
well-structured and with very less error, the name 
entities are much more difficult to recognize in 
informal one. The unstructured properties, more 
grammatical error, and more spelling error are the 
key problems for informal text. These result in a 
degraded performance of the existent classifiers and 
well-designed features which are suitable for original 
NER. There are several classification methods which 
are successful to be applied on this task. 
 
Signature Extraction (Steps) 
 
1. Partition each file into contiguous chunks of 
tokens.  
2. Retain a relatively small number of representative 
chunks. 
3. Convert each retained chunk into a short byte 
string. We call the set of byte strings derived from a 
single file its “signature”. 
4. Store the resulting byte strings in a hash table 
along with identifying information. 
5. If two files share byte strings in their signatures, 
they are “related”. The closeness of relation is the 
proportion of shared byte strings. 
 
IV. EMAIL DATA CLEANING 
 
Email is one of the very common modes for 
communication via text. 
Many text mining applications are there which take 
emails as inputs, for example, email analysis, email 
routing, email filtering, email summarization, 
information extraction from email, and newsgroup 
analysis. But normally the Email data are very noisy. 
They usually contain headers, signatures, quotations, 
and program codes; it may contain extra line breaks, 
extra spaces, and special character tokens; it may 
have spaces and periods mistakenly removed; and it 
may contain badly cased or non-cased or misspelled 
words. Data cleaning is necessary to achieve high 
quality email mining. Till now data cleaning work 
has been done mainly on structured tabular data, not 
unstructured text data. In natural language processing, 
sentence boundary detection, case restoration, 
spelling error correction, and word normalization 
have been studied, but usually as separated issues. 
The previous methodologies can be applied in email 
data cleaning. However, still they are not sufficient 
for removing all the noises. Three questions arise for 
email data cleaning: (1) how to formalize the problem 
(since it involves many different factors at different 
levels which appears to be very complex); (2) how to 
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solve the problem in a principled approach;  
(3) how to make an implementation. 
 
V. SENTENCE BOUNDARY DETECTION 
 
This process detects the sentence boundaries like 
comma, full stop; semi colon etc. Sentence boundary 
detection is an important initial processing step for 
many applications, such as part-of-speech tagging. 
Many natural language processing tasks begin by 
identifying sentences, but due to the semantic 
ambiguity of the period, the sentence boundary 
detection (SBD) problem is non-trivial. 
 
VI. CASE RESTORATION 
 
Case Restoration is a lexical disambiguation task that 
addresses the problem of adding or restoring 
capitalization of information to a text that misses or 
has inconsistent information. This task is specific that 
employ the Latin alphabet.  While Romans only used 
uppercase letter forms, languages employing the 
Latin alphabet now a day’s also uses lower case 
forms. In these languages generally the first letter of 
words in proper noun and the first letter of the first 
word in a sentence are capitalized. Along with these 
there lie other language dependent capitalization 
rules.  
 
VII. SPELLING ERROR CORRECTION 
 
Spelling correction consists of 2 parts. They are 
detecting and correcting errors. These sub problems 
can be implemented in two ways. In isolated-word 
error detection and correction, each word is checked 
separately, abstracting from its context. To detect an 
error, it suffices to search for a word in 
The set of all correct words, i.e., a lexicon. This 
approach fails when a spelling error produces another 
correct word, as when, e.g., ‘then’ is written instead 
of ‘than’. Besides, candidates of correct forms, i.e., 
suggestions may be contextually inappropriate. 
Notwithstanding this, many contemporary 
spellcheckers use this approach, since the alternative, 
context-dependent error detection and correction, 
requires grammatical analysis and is thus more 
complex and language dependent. 
 

VIII. WORD NORMALISATION 
 
In addition to ordinary words and names, real text 
contains non-standard “words” (NSWs), including 
numbers, abbreviations, dates, currency amounts and 
acronyms. Typically, one cannot find NSWs in a 
dictionary, nor can one find their pronunciation by an 
application of ordinary “letter-to-sound” rules. Non-
standard words also have a greater propensity than 
ordinary words to be ambiguous with respect to their 
interpretation or pronunciation. In many applications, 
it is desirable to “normalize” text by replacing the 

NSWs with the contextually appropriate ordinary 
word or sequence of words. Typical technology for 
text normalization involves sets of ad hoc rules tuned 
to handle one or two genres of text (often newspaper-
style text) with the expected result that the techniques 
do not usually generalize well to new domains. The 
purpose of the work reported here is to take some 
initial steps towards addressing deficiencies in 
previous approaches to text normalization. 
 
Methods for applying Normalisation with the 
above steps 
 
We can consider two baseline methods based on the 
steps. 
They are:-   

 Cascaded approach 
 Independent approach  

 
The independent approach performs text 
normalization with several passes on the text. All of 
the processes take the raw text as input and output the 
normalized/cleaned result independently. The 
cascaded approach also performs normalization in 
several passes on the text. Each process carries out 
cleaning/normalization from the output of the 
previous process. 
 
CONCLUSION 
 
In this paper, we have investigated the problem of 
Language normalization, an important issue for 
natural language processing. We have proposed the 
task of normalization for ill formed text messages, as 
found in Twitter and e-mail data. We have first 
defined the problem as a task consisting of noise 
elimination and boundary detection subtasks. We 
have then proposed an approach to perform the task, 
specifically to treat text normalization as assigning 
tags representing deletion, preservation, or 
replacement of the tokens in the text. We have 
proposed the steps for noise removal which could be 
applied in 2 ways. They are Cascaded approach, 
Independent approach. We are looking to develop 
certain system for noise removal in future with 
advanced steps which could be applied in normal 
systems. 
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