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ABSTRACT

Communication is a very important practice between two individuals, and for effective communication, 
the spoken text must be understood by others. Punctuation prediction is utmost essential in spoken text 
for bridging the language gaps. Various techniques have been proposed in the literature and are also 
explored. In this work, the authors developed software by studying n- gram model with probability to 
restore the punctuation in spoken text of technical lectures. In this chapter, the authors compared uni-
gram, bigram, trigram, and quadgram method on varying size of datasets. Findings suggest that trigram 
model outperform the other for all three datasets and it was also noticed that increasing the gram size 
more do not have much impact on the performance of the software.

1. INTRODUCTION

Generally, automatic speech recognition (ASR) system produces the plain text without punctuation 
marks. This type of text is not easy to read and may lead to different meaning if not understood care-
fully. However, for effective communication, punctuation marks play vital role. It plays a vital role in 
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bridging language gaps, facilitating knowledge exchange, and empowering individuals to express their 
ideas clearly. In today’s diverse and interconnected world, ensuring that everyone has access to accurate 
communication is paramount. By adding the punctuation marks or the missing information in speech 
recognition system’s translated text, it increases the understandability of the text as well as the text can 
be used for further use (Jones et al., 2005; Huang & Zweig, 2002; Makhoul et al., 2005).

In prior studies, researchers (Peitz et al., 2011; Cattoni et al., 2007) have shown that for machine 
translation, punctuation marks are crucial. (Abhishek, 2021) also conducted a useful survey on the role 
of futuristic algorithms. Usually, written English is organized and punctuation marks can be added 
with less efforts. However, the scenario is quite complicated in case of spoken English. It may contain 
grammatical mistakes, long pauses even not required. One may change the sentence while speaking, 
so these might be the challenges for punctuation restoration for spoken text. For spoken marks, various 
punctuation marks might be added like full stop/ period (.), semicolon (;), question mark (?), exclama-
tion mark (!), comma (,).

This chapter delves into the pivotal realm of punctuation prediction, harnessing the power of n-grams 
to enhance its accuracy and, in turn, elevate the performance of language models for our objective. This 
research chapter seeks to investigate and explore the effectiveness of various N-gram models in accurately 
predicting punctuation across diverse linguistic contexts and domains..

The primary contribution of this chapter are outlined as follows:

•	 We developed a text processing software that is easy to use by the user for checking the punctua-
tion marks in technical text.

•	 We trained the model on spoken text of technical content in engineering field.
•	 Training of the model is repeated multiple times to maintain and improve the efficacy of the 

model.
•	 We investigated the impact of different gram, n=1 to 4, how it impacts the correctness of the 

software.
•	 We compared the performance on different dataset with different size and the punctuation marks 

available.

2. LITERATURE REVIEW

Punctuation prediction holds significant importance in natural language processing as it enhances text 
comprehension and understanding. Over the years, several studies have been conducted to explore differ-
ent approaches and techniques for accurate punctuation prediction. This section discusses the literature 
work done in the field of punctuation prediction. Table 1 lists the related work in this area.

Initially, in 1996, n gram based language model was suggested for text segmentation (Stolcke & Shri-
berg, 1996). They only worked upon sentence boundary. Agbago et al. (2005) proposed scoring function 
involving casing probability for enhancing n-gram model based on word classes for unknown words.

(Beeferman et al, 1998) implemented a trigram model for punctuation prediction. As per this study, 
only 14.7% trigrams were found containing commas. Later, (Kaufmann and Kalita, 2010) also utilized 
a trigram model for capitalization in Twitter messages. They identified the problem that tweets may not 
contain the correct capitalized words and the same can be corrected by n gram model.
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