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Abstract 

 

Today it is very difficult, laborious and time consuming task to extract information 

manually from large amount of data available. A need of Automatic Text 

Summarization Tool is growing which will create complete and understandable 

summarized text of input text document. Many summarization techniques have been 

developed for English language but very less research work is carried out in the area 

of Punjabi Text Summarization. Mostly Gurmukhi script is used for writing Punjabi 

language. In this paper, the idea to summarize Gurmukhi text document using 

extraction technique is discussed which summarized text based on features extracted 

from document. New features namely Presence of URL’s or Email Addresses, 

Presence of Brackets and Presence of Inverted Commas in sentences have been 

analyzed, proposed and compared with some older features available for text 

summarization in literature. The document summary generated by proposed system 

has been compared with summary of document generated by human experts. The 

comparison shows better results in the terms of Precision, Recall and F-score. 
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 Introduction 

 

Today, Internet is used for almost everything, it is difficult or impossible to imagine 

life without internet. There is a large amount of data available over the internet in the 

form of multimedia. One such multimedia type is text. It is very difficult and time 

consuming task to extract information manually from large amount of data available. 

Therefore a need of Automated Text Summarization (ATS) is growing. ATS 

automatically convert big text file into summarized (abstract) form, which is easily 

readable, understandable and complete. Without ATS, it is very laborious job for 

human to read out whole Document to understand it. As an example, suppose 

president of country is on visit to some other country and he may want a very short 

summary of every email message on his mobile phone, so by reading that summary he 

may take decision that he has to pay attention to that mail instantly or not [9] and 

some other areas where ATS can be applied are Media (news headlines), Medical 

(medical chart of patient without reading his medical history), Education (review or 

headings), Research (abstracts of research papers), Entertainment (preview of 

movies), Sports (scoreboard showing statistic of game), Curriculum Vitae (CV) and 

Subject of an email or letter etc [9][10]. 
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Automatic Text Summarization Technique is divided into two categories as shown in 

Figure 2:- 

 

 

 

 

 

 

Figure 2: Block Diagram of Automatic Text Summarization Techniques 

1) Extraction technique 2) Abstraction technique. Extraction technique is simply 

extracting important sentences into final summary, where importance of sentence is 

calculated based on weights assigned to sentences using statistical and linguistic 

features of text[6][9]. In contrast, Abstraction technique involves semantic based text 

summarization. In which input text file is readout and understand by the ATS and 

then rewrite it using natural language processing (NLP) by condensing its important 

information and overall meaning. Abstraction technique uses purely linguistic feature, 

which are very hard to calculate [10]. Summary created by human is different from 

summary created by the ATS. As human brain can easily capture and understand the 

given task deeply on the basis of semantics, it is a big challenge for ATS to 

understood and generate summary as human do. Although ATS has advantages over 

manual summarization such as: - length of the summary needed is adjustable and it is 

very fastest process. 
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 Literature Work Overview 

 

In this chapter we explain various researches and techniques used for automated text 

summarization. 

H.p.luhn [8] is the father of automatic text summarization. He started creating abstract 

of technical literature by automatic means for the sake of quick and accurate 

identification of technical papers. The main goal of luhn was to save readers effort 

and time in finding relevant information from articles and reports. The complete text 

of a document was prepared in machine readable form and was scanned by IBM 704 

machine and after processing statistical information is derived. Word frequency and 

distribution was used for computing relative measures, first for individual word and 

secondly for sentences. 

P.B. Baxendale [21] in 1958 proposed new feature that is sentence position or 

sentence location in an input document. Baxendale analyzed that sentences which are 

located at the beginning or at the end of the document are important than other 

sentences contained into the document. He tested sentence location feature on 200 

paragraphs and found that 85% of the paragraphs were from beginning and 7% of the 

paragraphs were from ending locations. A sentence location feature became an 

important feature for sentence extraction and it is used till now. 

H.P. Edmundson [4] in 1969 described new typical structure for a text summarization. 

He proposed two new features and incorporates two old features explained above. 

Two new features proposed by Edmundson are:   

1. Cue Words: presence of most indicative words into a document such as lastly, 

finally, in summary etc. 

2. Title or Heading Words: An extra weight was assigned to a sentence, if 

sentences have heading words in it. 

Edmundson evaluate his proposed structure with manual abstracts and found 44% of 

accuracy. 
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Paul C. Jacobs [22] in 1999 built a System for Conceptual Information 

Summarization, Organization and Retrieval (SCISOR) was a prototype system that 

performs two types of functions such as question answering and text analysis. 

SCISOR runs on real time data and runs on SunTM workstation under UNIXTM. 

SCISOR was able to process six stories every minute. Financial news was given as 

input to SCISOR. Topic-analyser selects and analyses stories about acquisitions and 

corporate mergers and performs lexical analysis of various inputs such as names, 

numbers, dates and on other information. A combination of language-driven and 

conceptual analysis process on the texts and was able to identify various major roles 

like price, target, suitor, company product, financing and other features. The result of 

language-driven and conceptual analysis was represented uniquely for every story and 

added to the central knowledge database. The conceptual component use information 

stored at central knowledge base and able to give the answers by analyzing English 

question given to SCISOR.   

Julian Kupiec [23] in 1995 described a new technique of summarization using naive-

Bayes classifier, the classification function classifies each sentence as it is extraction 

worthy or not. He described some new features like sentence length, presence of 

uppercase words, phrase structure and incorporate feature developed by Edmundson. 

Documents were inputted in the picture formats which were scanned by OCR to 

extract text data from it and then inputted to classifier.  Every sentence in a document 

was given a score using naive-Bayes classifier and sentences having top score were 

extracted for the summary. To evaluate the system, a corpus of manually created 

abstracted were used in such a way that every sentence in manually created abstract, 

where matched with the actual document and mapping value was created. The 

mapping values then used to evaluate auto-abstract created by system. 

Eduard Hovy and Chin-Yew Lin [24] in 1999 create a system named Summarist and 

was used to create summaries for multi-languages. Summarist was able to combine 

symbolic world knowledge and solid processing phase to decide relevance of the 

concept. Summarist was structured into three phases: 

Summarist = identification of topic + interpretation + generation of summary   
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For identification, filtering of information was done in order to retain only most 

important topics. For interpretation, fusing of extracted topic was done into more 

briefly and was clearly expressed. In generation phase reformulation of the extracted 

material was done to form new text. 

Chin-Yew Lin [25] in 1999 try to model system for sentence extraction using decision 

trees for generating informative generic/query-oriented extracts. Lin identify various 

features such as: baseline, title, tf-idf, position, query signature, IR signature, sentence 

length, lexical connectivity, numerical data, proper noun, pronoun and adjective, 

weekdays and month, quotation and first sentences. The score for all features were 

combined by the automated learning using decision trees and simple combination 

function. Lin conducts an in-depth study of various features effect through glass-box. 

The result of experiment shows that there was no single feature performs best overall 

for query-based summaries. Features like numerical data gives good results for query 

requires numerical value answer, while weekdays and month feature gives best result 

for (when?) queries. 

Jade Goldstein [26] in 2000 developed a multi-document summarization system by 

extraction technique. The system was capable of summarizing complete set of 

documents that contains relevant information shared among all documents only once. 

He suggested that same techniques available for single document summarization can 

also be applied for multi document summarization besides only four key differences: 

1. Degree of redundancy in multi-document summarization is very higher than 

the degree of redundancy in single document.  

2. Compression ratio is very smaller in the case of multi-document 

summarization. 

3. The problem of co-reference even big challenges for multi-document 

summarization. 

4. A set of document may contain temporal dimension about an unfolding event. 

Here further information may override previous one. 

An ideal multi-document summarization system would able to show different levels 

of details as output, that was very difficult task without NLP understanding and 
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generation. Goldstein suggested some methods for multi-document summarization 

such as summary from common parts of documents, summary from common and 

unique parts of documents, centroid document summary, latest document plus 

outlier’s summary. The system developed was emphasizing on “relevant novelty”, 

which was a metric used for minimizing redundancy and maximizing relevancy and 

diversity. If we want to measure relevant novelty then firstly we have to measure 

relevance and novelty independently using metric “marginal relevance”. The 

paragraph had high marginal relevance if it was having relevancy to query and 

usefulness for summary hence Goldstein label his method as “maximum marginal 

relevance multi-document” (MMR-MD). MMR-MD was defined using Sim1 and 

Sim2. 

Sim1 was computed by firstly computing cosine similarity, coverage score and 

information contents of a paragraph, finally temporal sequence of the document 

allowing recent information having more weights.  

Sim2 was computed by firstly computing cosine similarity, penalizes passage which 

were subset of clusters from which other passages was already chosen and penalizes 

documents from where selected passage was taken. 

Hongyan jing et al [27] in 2000 proposed a novel system for text summarization. In 

which reduction of extra phrases was done from the extracted sentences for summary. 

The system used multiple sources for deciding which phrases may be removed 

without losing coherence of resultant summary. The reduction algorithm had five 

steps:  

1. Syntactic Paring: Firstly input sentences were parsed using ESG parser. 

2. Grammar Checking: Here every component of sentence was checked 

grammatically so that which component of sentence would be deleted without 

losing sentence grammar. 

3. Context Information: Here decision about the sentence component was done, 

by deciding which component of sentence was mostly related to gist of the 

topic. 
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4. Corpus Evidence: Corpus was used which had a collection of sentences 

which were reduced by human and their corresponding original sentences to 

done computation by system that how likely human remove extra phrases by 

maintaining coherence. 

5. Final decision: The final decision was taken based upon the result of previous 

steps. To decide which phrase was to be removed if and only if it was not 

grammatically wrong. 

The output summary was evaluated against summary created by humans. The success 

rate achieved was 81.3% that was very good.  

Conroy and O’leary [28] made a system for sentence extraction using two techniques 

named QR and HMM. In QR method of summarization was simple. In QR method 

the importance of sentence was measured and the sentence having higher importance 

was added to the summary. After that, relative score of remaining sentences were 

changed because some the remaining sentences were redundant. That process was 

done repeatedly until main idea would not capture. Second method was hidden 

markov model (HMM) that is sequential model for text summarization. In HMM only 

three features was used: sentence position, total no of terms in the sentence and 

likeness of sentence terms given document terms. The HMM was arranged as follows: 

HMM contained 2s+1 states, rotating between s (summary states) and s+1 (non-

summary states). Some rule was applied that was skipping of next state only in 

summary states otherwise hesitation only in non-summary states. At last evaluation 

was done by comparing HMM created summary with human created summary. 

D.R. Radev et al [29] in 2004 developed a system for multi-document summarization 

named centroid-based summarization (CBS). The first phase was topic detection, here 

topic related to same event were grouped together. An agglomerative algorithm was 

used over TF-IDF for accomplishing this task of topic detection. In second phase 

centroids values were used to identify sentences in every cluster that were central to 

the topic of whole cluster. Here two metric were defined by author that were used to 

resemble the two in the maximal marginal relevance (MMR). The first metric was 

cluster based relative utility (CBRU), which evaluate the relevance of a particular 

sentence to the general topic of whole cluster. The second metric was cross-sentence 
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informational subsumption (CSIS), which compute redundancy factor among 

sentences. Three features were used for calculating score of every sentence Si.  

1. Centroid value: The total of centroid values of all the words in a sentence is 

called centroid value. 

2. Sentence Position: Starting and ending sentences were more important. 

3. First-sentence overlap: The inner product between word occurrence array of 

Si and the first sentence of a document. 

The final score of every sentence was calculated using three score computed above 

minus redundancy penalty (Rs) for every sentence that overlapped higher score 

sentences. 

S. P. Yong et al [30] in 2005 described an automated system that had learning ability 

by combining various recent approaches such as: statistical approach, neural network 

and sentences extraction. The system had extracted 83.03% of significant contents 

from the input document. The system was built of three phases: 

1. Pre-Processing Phase: the system had two pre-processing methods that where 

applied, first was the removal of unnecessary words (stop words) and the 

second was stemming. 

2. Keywords Extraction phase: Keywords were extracted using TF (term 

frequency) by IDF (inverse document frequency) and top rated list was taken 

as keywords. 

3. Summary Creation Phase: The sentence was extracted for the summary 

which had more no of keywords present in it. It was suggested that again run 

through stop words because to ensure that no stop word was working as 

keyword. 

Krysta M. Svore et al [31] in 2007 proposed an algorithm that was based on neural 

network and use they used third party datasets for doing text summarization. The 

dataset contained 1365 document collected from CNN.com, each document had title, 

timestamp, three- four human created story highlights and article text. Three 

highlights were created by the system and its evaluation was done using two metrics. 

The first metric, concatenate system generated highlights and human generated 
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highlights differently and does comparison among them. Second metric compared the 

sentences at individual level in an ordered way. The training of the corpus was done 

from labels and features for every sentence of a document. The ranking algorithm 

used was RankNet, a pair-base neural network algorithm that uses gradient decent 

procedure for training. ROUGE-1 was used for training set, that assigning score to 

similar value between human created highlights and sentences in a document. The 

proposed system had a feature which drives information from the queries logs of the 

Microsoft’s search engine and Wikipedia entries. The author suggested that if the 

sentence contains keywords that were used in the search engine and Wikipedia were 

most important and had greater chances of being a sentence as highlight. The 

summaries were evaluated using ROUGE-1 and ROUGE-2 and showed significant 

improvements over the baseline.  

Ladda Suanmali et al [32] in 2009 propose a system based on fuzzy logic. Fuzzy rules 

and fuzzy sets were used for extracting important sentences based on sentence 

features. Nine features were used to calculate sentence importance and a value was 

given between ‘0’ and ‘1’ if a particular feature was present in the sentence. Feature 

used were sentence centrality, title, word sentence, keyword, sentence length, 

similarity to first sentence, sentence position, numeric data and proper noun. The 

values of these features were given as input to fuzzy system, which produced an 

output based on features and IF-THEN rules defined for sentence extraction. The 

system was evaluated, by comparing results among Microsoft Word 2007 summarizer 

and baseline summarizer.  

Li Chengcheng [33] in 2010 presented a novel automatic text summarization method 

based upon Rhetorical Structure Theory (RST). RST is the notations of rhetorical 

relation existing between two non-overlapping text called nucleus (N) and satellite 

(S). The empirical observations were used to express distinction between N and S, 

which was expressed by N that what is more important to the writer’s purpose than S 

and the Rhetorical nucleus was comprehensible independent of the S. The full text 

was divided into small units called sentences based on delimiter (commas, full stop, 

any punctuation mark found between sentences). The whole procedure was built on a 

graph, sentences which were less important were deleted from the graph and 
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remaining sentences were summarized. The main procedure followed by author was 

divided into three steps: 

1. Candiate sentence was analyzed  

2. Rhetoric relations were founded  

3. Essential parts of the sentences were decided for abstract creation. 

Ladda Suanmali et al [34] in 2011 developed a system for sentence extraction based 

on fuzzy, genetics algorithm, sementics labeling and their collaboration for generating 

high quality summary. In pre procesing some features were used for calculating 

sentence score. After calculating sentence score, five different methods were used to 

extract important sentences in processing phase. 

1. General Statistical Method (GSM): Here sentence score is calculated by 

adding weight of all features for sentence Si. 

2. Fuzzy Logic Method: The features ectracted were given as input to fuzzifier 

and some rules were defined here. At last defuzzification was done and final 

score was given. 

3. Genetic Algorithm Method: The vectors of extracted features were given as 

input. Then feature scores where optimized using GA. 

4. Semantic role labeling Method: sentence similarity value was calculated 

using sementic role labeling that capure semantic words in sentences. 

5. The system was evaluated by taking six summarizer as benchmarks and 

proposed system outperforms when compared with others summarizers.  

Vishal gupta [6] in 2012 prposed a system for punjabi text summarization using 

extraction technique. The proposed system had two main phases: PreProcessing Phase 

and Processing Phase. Preprocessing phase involves refinment of input document 

which involves sentence boundry identification, stopwords removal, stemmer and etc. 

In Processing phase , sentence weight was calculated using various features identified 

by the author and at last final score of every sentence was calculated, top ranked 

sentence where extracted as summary. 
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2.1 Automatic Text Summarization Using Extraction Technique 

As we discussed above, an extraction technique of text summarization consists of 

selecting important sentences from source document and arrange them in the 

destination document. Our main focus is on extraction technique for text document 

summarization, overview of Extraction technique is shown in Figure 3:  

 

 

 

 

Figure 3: Overview of Extraction Technique 

Usually, the information in a given document is not constant, which means that some 

parts of document are more important than others are less important. The main 

challenge is to identify important parts of document and extract them for final 

summary. Here most work presented on single-document summarization using 

extraction method. In this section, some extractive techniques are discussed briefly, 

which are applied for extraction of sentences for final summary.  

Automatic text summarization using extraction technique is divided into three steps as 

shown in Figure 4: 

 

 

 

 

 

 

Figure 4: Block Diagram of Extraction Technique 
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2.1.1 Pre Processing  

In pre processing phase of ATS, we break the text document into sentences, sentences 

are further broken into words and after that stop words are removed. Preprocessing 

phase involves four steps 1) Segmentation 2) Tokenization 3) Stop words removal 4) 

Root Word Identification as shown in Figure 5: 

 

 

 

 

 

 

Figure 5: Block Diagram of Pre Processing Phase 

2.1.1.1 Segmentation 

In segmentation phase, sentences are segmented based upon sentence boundary. In 

Punjabi language sentence boundary is identified by “|” called “dandi”. On every 

sentence boundary, the sentence are broken and put into list of lists (data structure 

available in python). Sentence boundary in Punjabi text is marked by circle as shown 

in Figure 6. The output of sentence segmentation phase is collection of sentences that 

are further processed in next phases. 

 

Figure 6: Segmentation Phase 
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2.1.1.2 Tokenization     

Tokenization is the process of braking down the sentences into words. In Gurmukhi, 

sentences are tokenized by identifying the space and comma between the words. So 

the list of lists is created in which each list contains elements as words or also called 

tokens which are maintained for further processing. 

2.1.1.3 Stop Words Removal 

Most commonly or frequently used words are called stop words. Stop words are 

meaningless and does not have any importance into the sentences. So these types of 

words should be removed from input document, otherwise the sentence containing 

more no of stop words could have higher weight. We analyzed that every Gurmukhi 

text document must contains minimum 30 percent or more stop words. A list of some 

Gurmukhi stop words is shown in Table 1. 

Table 1: Some Gurmukhi Stop Words 

ਹੁਣ ਨ ੂੰ  ਕੀਤਾ ਸੀ 

ਕਕ ਤੇ ਹਨ ਕੀ 

ਅਤ ੇ ਜੋ ਦੇ ਦੀ 

ਜੋ ਹੇ ਹਾਂ ਪਰ 

ਹ ੁੰ ਦੀ ਰਹਹ ਮੇਰੀ ਲਈ 

 

2.1.1.4 Root Word Identification 

Root word identification is the process of identifying and converging words towards 

their root (stem). In most of the cases, variants of words having similar meaning when 

we interpret them. In Gurmukhi, root word for “ਮੁੂੰ ਡੇਆਂ”, “ਮੁੂੰ ਡ”ੇ is “ਮੁੂੰ ਡਾ”. An improved 

root word identification algorithm for Gurmukhi is developed and implemented in 

proposed system by taking [5] as reference algorithm. 
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2.1.2 Processing   

Processing phase is the heart of GTSS, here detailed analysis on text document is 

done. In processing phase, feature value for every sentence is calculated. Some 

features in Punjabi language are different from other languages. In GTSS some old 

features and some new features are used for calculating sentence score are shown 

below:- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7: Block Diagram of Features for Sentences Extraction 
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2.1.2.1 Sentence Location (f1) 

Location of sentence tells its importance in a text document. Starting sentences are 

important in almost all the cases because they express theme of the document and has 

higher probability to be extracted for the summary. Sentence location value is 

calculated in such a way that, higher values are assigned to the starting sentences and 

lower values are assigned to ending sentences. Sentence location values are calculated 

using equation 1. 

𝑺𝒍𝒐𝒄(𝑺𝒊) =
𝒏 − 𝒊

𝒏
                                                 (𝟏) 

Where Si is the ith sentence in a text document, n= Total no of sentences in a text 

document and i ranges from 0 to n. 

2.1.2.2 Sentence Length (f2) 

Sentences which are shorter in length may not represent theme of a text document 

because of fewer words contained in it, although selecting longer length sentences are 

also not good for summary. So sentence length values are calculated in such a way 

that, shorter and longer sentences are assigned lower values. Sentence length values 

are calculated using equation 2. 

𝑺𝒍𝒆𝒏(𝑺𝒊) =
𝑾(𝑺𝒊)

𝑳𝒐𝒏𝒈𝑺𝒆𝒏
                                               (𝟐) 

Where W(Si)= Total no of words in sentence Si and LongSen= Total no of words in a 

longest sentence. 

2.1.2.3 Numeric Data in Sentence (f3) 

A numeric data in Gurmukhi Sentence represent some important information 

regarding some date, age, rupees, address etc. In Gurmukhi numeric data can be 

represented in Roman, Digits and Gurmukhi fonts such as (XIV/I/MMXIV // 

16/01/2014 // ੧੬/੦੧/੨੦੧੪) date, (XXIII// 23 //੨੩) age, (MMMMM //5000 // ੫੦੦੦) 

rupees etc. Numeric data values are calculated using equation 3. 

𝑵𝒅𝒂𝒕𝒂(𝑺𝒊) =
𝒏𝒅(𝑺𝒊)

𝑺𝒆𝒏𝑳𝒆𝒏(𝑺𝒊)
                                            (𝟑) 
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Where nd(Si)= Total no of numeric data in sentence Si and SenLen(Si)= Total no of 

words in sentence(Si). 

2.1.2.4 Cue phrases (f4) 

Cue phrases are the most indicative words such as lastly, finally, in summary, on the 

other hand, for example and anyway etc. Sentences containing cue words are 

important and have higher probability to be extracted for the summary. In Gurmukhi 

cue phrases are ਨਤੀਜਾ, ਨਤੀਜੇ, ਕਨਚੋੜ, ਅੂੰਤ ਕ ਿੱ ਚ, ਕੁਜ ਸ਼ਬਦਾ ਕ ਿੱ ਚ, ਗਿੱਲ ਨਬੇੜਦੇ ਹੌਏ and ਕਸਿੱ ਟਾ 

etc. 

2.1.2.5 Nouns in Sentence (f5) 

A noun is the name of the person, place or thing. Sentences containing nouns are 

important and have higher probability to be extracted for the summary. In Gurmukhi 

nouns are ਮਨ ੀਰ, ਸਿੱਚੇਨਦਰਾ, ਯੌਗੀ, ਸਨਦੀਪ, ਮਯ ਰ, ਕਸ਼ ਾਂਗੀ, ਚਾਰ , ਥਾ੫ਰ and ਪਕਟਆਲਾ etc. 

Nouns are calculated using equation 4. 

𝑵𝒐𝒖𝒏𝒔(𝑺𝒊) =
𝑵𝒔(𝑺𝒊)

𝑺𝒆𝒏𝑳𝒆𝒏(𝑺𝒊)
                                          (𝟒) 

Where Ns(Si) = Total no of nouns in sentence Si. 

2.1.2.6 Keywords in Sentence (f6) 

Keywords are words that appear with unusual frequency (very high) in a text 

document. Keywords identification and calculation is very important feature and it 

helps in deciding sentence importance. In proposed system top 10% words having 

higher frequencies are taken as keywords. Keywords in sentences are calculated using 

equation 5. 

𝑲𝒆𝒚(𝑺𝒊) =
𝑲𝒆𝒚𝒘𝒐𝒓𝒅𝒔(𝑺𝒊)

𝑺𝒆𝒏𝑳𝒆𝒏(𝑺𝒊)
                                         (𝟓) 

Where key(Si) = Total no of keywords in sentence Si. 

2.1.2.7 Title Feature (f7) 

Words present in Title are the heart of the matter contained in text document. So if a 

Gurmukhi sentence Si is highly associated with title then sentence Si has higher 
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probability to be extracted for the summary. Title feature is calculated using equation 

6. 

𝑻𝑭(𝑺𝒊) =
𝑻𝒊𝒕𝒍𝒆𝑴𝒂𝒕𝒄𝒉(𝑺𝒊)

𝑾𝒕
                                          (𝟔) 

Where TitleMatch(Si) = Total no of (Si) words matched with title words and Wt = 

Total no of words in title. 

2.1.2.8 Similarity Between Two Sentences (f8) 

Similarity between two sentences is used to determine whether two sentences are 

semantically equal or not. Root words are used for determining similarity between 

two Sentences. If two Sentences having maximum root words match then they have 

higher probability of being similar. 

2.1.2.9 Gurmukhi-English Common Words (f9) 

Gurmukhi sentences may contain some Gurmukhi-English common words such as 

ਸਕ ਲ, ਯ ਨੀ ਰਕਸਟੀ, ਐਕਡਟ, ਸ਼ੇ  and ਕਰੋੜ etc. Sentences containing Gurmukhi-English 

common words are important and have higher probability to be extracted for the 

summary. Gurmukhi-English common words are calculated using equation 7. 

𝑮𝑬(𝑺𝒊) =
𝑮𝒖𝒓𝑬𝒏𝒈(𝑺𝒊)

𝑺𝒆𝒏𝑳𝒆𝒏(𝑺𝒊)
                                                  (𝟕) 

Where GurEng(Si)= Total no of Gurmukhi-English common words in sentence Si. 

2.1.2.10 Presence of URL’s or Email Addresses (f10)  

Internet is important and widely used application now days. Text document may have 

URL’s or Email Addresses present in it, which provides more information about the 

document in process. After doing analysis of various Gurmukhi newspapers and 

Gurmukhi documents it has been found that this feature has very high importance 

than other and needs to be extracted for the summary. 
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2.1.2.11 Presence of Brackets (f11)  

Sometimes sentences may contain brackets such as ( ) parentheses, {} curly brackets 

etc. mostly braces contains material which could be omitted without destroying or 

altering sentence meaning. After doing analysis it has been found that brackets do not 

contain important information and has lower probability to be included for the 

summary. Presence of brackets in sentence is calculated using equation 8. 

𝑩𝑲(𝑺𝒊) =
𝑺𝒆𝒏𝑳𝒆𝒏(𝑺𝒊) − 𝑩𝒓𝒂𝒄𝑳𝒆𝒏(𝑺𝒊)

𝑺𝒆𝒏𝑳𝒆𝒏(𝑺𝒊)
                                   (𝟖) 

 

Where BracLen(Si)= Total no of words within brackets in sentence(Si). 

2.1.2.12 Presence of Inverted Commas (f12)  

In Gurmukhi (“ ”,‘ ’)quotation marks or inverted comma surrounding quotations, 

direct speech, literal title or name etc. contains important information. After doing 

analysis it has been found that an inverted comma has higher probability to be 

included for the summary. Presence of inverted commas is calculated using equation 

9. 

𝑰𝑪(𝑺𝒊) =
𝑸𝒖𝒐𝒕𝒆𝑾𝒐𝒓𝒅𝒔(𝑺𝒊)

𝑺𝒆𝒏𝑳𝒆𝒏(𝑺𝒊)
                                           (𝟗) 

Where QuoteWords(Si)= Total no of (Si) words between quotation marks. 

2.1.3 Sentence-Extraction Phase 

In Sentence-Extraction phase firstly final weight of every sentence is calculated using 

Weight-Ranking equation given in equation 10. After calculating final weight of 

every sentence, extraction of sentences is done according to compression ratio 

required. 

𝑺𝒆𝒏𝑾𝒆𝒊𝒈𝒉𝒕(𝑺𝒊) = 𝒇𝟏(𝑺𝒊) + 𝒇𝟐(𝑺𝒊) + ⋯ + 𝒇𝟏𝟐(𝑺𝒊)                      (𝟏𝟎) 

Where SenWeight(Si) is a final weight of sentence(Si) and f1,f2.... f12 are features 

which are computed above. 
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In order to make summary more reliable, accurate, complete and less redundant 

following process is applied: 

1. Final weight of every sentence using weight-ranking equation is computed. 

2. Final weights are sorted in reverse order. 

3. Top weighted sentences are selected for summary according to compression 

ratio required. 

4. Selected sentences for summary are shown in same sequence as they appeared 

in input text document. 
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 Motivation 

 

A survey of existing systems discloses the fact that there is no such system for 

Punjabi Text Summarization which is more accurate and has low redundancy. So it is 

very difficult for some people to use internet without any language barrier. Punjabi is 

the 9th most widely spoken language worldwide and most commonly Gurmukhi 

script is used for writing Punjabi. Today there is lot of data available over the internet 

which is in Punjabi. So, Gurmukhi Text Summarization System (GTSS) will help 

those people to read out text documents more precisely without reading whole 

document and also to summarize large file of Gurmukhi text for various types of data 

analysis. In this dissertation, we will discuss the idea to summarize Gurmukhi text 

document using extraction technique. 
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  Problem Statement 

 

Today there is only one system available for Punjabi Text Summarization over the 

internet, which is not perfect and has low quality of the summary. So a lot work needs 

to be done to improve the quality of the summary by developing new features and 

techniques for sentences extraction. Sometimes it may happen that the theme sentence 

of a document does not have enough weight to be included in the summary. If this 

issue is not handled carefully then summary may be ambiguous and it is not useful.  

In this dissertation, a system is developed which will summarize Gurmukhi text 

document using extraction technique and has better accuracy then the existing system 

in terms of precision, recall and f-score. In proposed system some new features such 

as Emails and Web-Address, which are very important features of text and can be 

included in the summary. Other important features are quotations (sayings of peoples) 

and brackets ( ), these features can be included in the final summary. 

So, work is done to resolve these types of issues in GTSS and to improve the quality 

of the summary that covers maximum theme with less redundancy. 
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 Proposed System Architecture 

 

Goal of ATS is to select the most important sentences of the text document. The 

proposed method uses some statistical features to find most important sentences. As 

shown in Figure 8, system consists of 3 major blocks, Pre Processing phase, 

Processing phase and Sentence-Extraction phase. 

 

Figure 8: Proposed System Architecture 
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 Implementation 

 

In this section we discuss how to summarize Punjabi text document and make 

summary according to need of user say 20%, 40%, 70% etc. Python 3.3.3 is used for 

implementation and detailed implementations of every step with snapshots are given 

in this chapter. Here are some brief steps that are involved implementation are shown 

below: - 

 

Steps involved in implementation are: - 

1. Open input file in reading mode. 

2. Store whole file in a list (data structure in python). 

3. Close input file. 

4. Now break list into list of lists by identifying delimiter such as | (dandi). 

5. After step 4, break list of lists further into elements of lists by identifying 

delimiter such as (space between two words). 

6. Remove stop words from list of lists. 

7. After removing stop words remaining words are stemmed towards their root.  

8. Calculate weights for 12 features and create new list for every feature and 

store value for every feature into new lists. 

9. Normalize weights using Weight-Ranking equation. 

10. Sort sentence weight in decreasing order. 

11. Vary scale according to need of summary in percentage (%). 

12. Extract sentence from main list which is created in step 2. 

13. Put extracted sentences into new list in same order as they are in main list. 

14. Show summary to user. 
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6.1 Reading, Storing and Segmenting Of Input File 

Steps involved in section 6.1 are:- 

1. User select input file (.txt) 

2. Selected file is opened in read mode and stored in a list (data structure in 

python) by the GTSS. 

3. After storing file contents in a list, segmentation on list is performed. 

4. Segmented output is stored in a list of lists as shown in Figure 9. 

 

 

Figure 9: Sorting Weights and Percentage of Summary Needed 
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6.2 Tokenization 

Steps involved in section 6.2 are:- 

1. List of lists in which segmented data is there, is further tokenized on the basis 

of space between two tokens (words). 

2. Split() function is used for tokenization. 

3. Tokenized output is stored in list of lists as shown in Figure 10. 

 

Figure 10: Tokenization 

6.3 Stop Words Removal 

Steps involved in section 6.3 are:- 

1. The output of tokenization phase stored in list of lists is further used by stop 

words removal phase. 

2. From list of lists, stop words are removed by GTSS. 

3. After removing stop words, approximately 45% words are left for processing 

phase, the words left are useful words as shown in Figure 11. 

4. The output of stop words removal phase is stored in list of lists for further 

processing. 
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Figure 11: Stop Words Removal 

6.4 Root Words Identification 

Steps involved in section 6.4 are:- 

1. Output of stop words removal phase is further processed by stemmer. 

2. Output list of stop words removal phase is used, where words are stemmed 

towards their corresponding root as shown in Figure 12. 

3. The output of stop words removal phase is stored in list of lists for further 

processing. 

 

Figure 12: Root Word Identification 
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6.5 Calculating Features Weights 

Steps involved in section 6.5 are:- 

1. After pre-processing phase, list of lists is further used for processing phase. 

2. In processing phase, a weight is calculated for every feature and new vector is 

created for every feature as shown in Figure 13. 

3. A positive or negative weight is assigned to every sentence according to the 

selected feature, which are explained in previous chapters. 

 

Figure 13: Calculating Features Weights 

6.6 Normalization Phase 

Steps involved in section 6.6 are:- 

1. After processing phase, 12 vectors of features are needed to be normalized. 

2. In normalized phase, weight of every sentence for every feature is calculated 

and normalized as shown in Figure 14. 
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Figure 14: Normalization Phase 

6.7 Sorting Weights and Percentage of Summary Needed 

Steps involved in section 6.7 are:- 

1. Normalized weights are sorted in decreasing order. 

2. Sentences having weights on the top of the list are most important sentences. 

3. Higher weighted sentences are extracted for summary according to the 

requirement of the user, it may be 20%, 45% etc. 

4. Sentences are extracted in same manner in which they appeared in original 

document, in order to maintain unambiguous summary as shown in Figure 15. 

 

Figure 15: Sorting Weights and Percentage of Summary Needed 

 

6.8 Summary Creation 

Steps involved in section 6.8 are:- 

1. Sentences are extracted from original list, which is created in chapter 3.1. 

2. Extracted sentences are shown in GUI as shown in Figure 16. 
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Figure 16: Summary (GUI) 
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 Evaluation of Summary  

 

It is necessary to check accuracy, relevance and usefulness of the summary created by 

GTSS. In this paper, Precision, Recall and F-score are used to evaluate proposed 

system. 

7.1 Precision 

Precision is no of correct sentences divided by no of all sentences extracted. 

 

P =
{Relevant Sentences} ∩ {Extracted Sentences} 

{Extracted Sentences}
 

7.2 Recall 

Recall is no of correct sentences divided by no of sentences that should have been 

extracted. 

 

 

R =
{Relevant Sentences} ∩ {Extracted Sentences} 

{Relevant Sentences}
 

7.3 F-score 

F-score is the harmonic mean of precision and recall. 

 

F =
{2 ∗ P ∗ R}

{P + R}
 

 

Where Extracted Sentences are extracted by the system and Relevant Sentences are 

identified by human. 
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 Results and discussion 

 

GTSS has been tested over twenty Gurmukhi Documents consists of news, stories and 

articles etc. taken randomly from Internet. In our experiment, we use most common 

sentences of summaries created by four human experts manually at compression 

ratios 20%, 40% and 70% are taken as benchmark summaries (reference summaries). 

 

 

 

 

 

 

Figure 1: Summary Accuracy vs. Summary Size 

 

 

 

 

 

 

Figure 2: Features Weights Comparison 

It has been noticed that GTSS performs well and achieves high rates over 90% 

accurate. In the category of news articles for compression ratio of 20% the accuracy 

achieved was 82.04%, and for 40% and above it touched the 92% mark in terms of 
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accuracy. For stories, GTSS achieves highest accuracy for compression ratio 40% and 

above in the range above 94%.  In case of article published online the accuracy 

achieved by GTSS was around 91% for a compression ratio of 40% and above. In 

conclusion, GTSS achieved maximum accuracy in terms of F-Score for compression 

ratio of 40% and above for news, stories and articles etc. and perform fairly at 20% 

compression ratio, due to filtration of maximum information. More interestingly, it 

can also be concluded that the accuracy of GTSS increases as summary size increases 

as shown in Figure 1. Figure 2 shows the average weights of all the features identified 

in the surveyed text documents including news, stories and articles. The proposed 

URL feature emerges as an important feature for summarization in context to the 

amount of Gurmukhi text available online after doing analysis of various Punjabi 

documents.  
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 Conclusion  

 

This thesis discusses single document automated Gurmukhi text summarization 

system which is implemented using Python 3.3.3. In Proposed system most of the 

used resources such as list of Gurmukhi nouns, Gurmukhi-English Common Words 

list, Stop Word list and Gurmukhi Root Word Identification algorithm etc. were 

developed and implemented. There are no ready resources available openly over the 

internet because of very less research work is carried out for Gurmukhi text 

summarization system. After doing analysis of various Gurmukhi newspapers and 

articles some new features are also developed such as Presence of URL’s or Email 

Addresses, Presence of Brackets and Presence of Inverted Commas in sentences etc. 

which are also important features of text and shows good results by including them. 
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 Future Scope and Challenges  

 

10.1 Future scope  

In the future, GTSS may further be extended to multi document summarization. 

Quality of the summary may further be improved by implementing optimization 

techniques, some semantic features and some others features given below:- 

1. Text summarization tools can be linked with various applications available 

online for summarizing data. 

2. Abstractive approaches to text summarization can be added to improve quality 

of the summary to large extent. 

3. Summarization approaches can be implemented for other multimedia such as 

audio, video etc. 

4. Text summarization task can be extended to other Indian languages also. 

   

 

10.2 Challenges  

There are a lot of challenges which needs to be resolved such as: - 

1. A corpus for Punjabi stop words is not available.  

2. Features for Punjabi language are different and are very difficult to process. 

3. Pronoun level ambiguity is very difficult to remove. 
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