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Abstract. Globalization is affecting the cultures as well as local 

languages. People became habitual to use English words in their non- 

English communication languages. Punjabi community is not away 

from this effect. People who are not well-versed in English, try to 

search the web in Punjabi-English mixed language queries. The 

search engines are not capable to handle such queries properly. This 

paper presents a methodology to handle these queries. The objective 

is to generate an equivalent English query from mixed language 

query. The process uses various modules to successfully achieve the 

objective. The native Punjabi words are translated using a bi-lingual 

dictionary. The Gurmukhi scripted English words are converted to 

Roman using a Gurmukhi-Roman List. The Punjabi nouns are 

transliterated using a rule based technique. The methodology is tested 

using a set of mixed language web queries and results are promising. 

Keywords. Natural Language Processing, Information Retrieval, 

Bilingual Web Queries, Mixed Language Web Search 

 

 

INTRODUCTION 

This is the era of Internet and almost everybody is using web 

search to get the required information. The information on 

internet is being made available in multiple languages [1,2]. 

Globalization resulted in cultural changes and the people are 

using mixed languages to communicate with each other. 

Mostly, the local language is mixed with English by the 

people whose language is non-English. In almost every 

sentence, English words are frequently mixed with non- 

English native language during communication. It happens in 

oral as well as written communication such as messaging, 

blogging etc. The Punjabi speaking community is also being 

influenced by this cultural change. While speaking or 

messaging, the Punjabi speaking people are using Punjabi- 

English mixed language sentences. Even the people, who are 

not well-versed in English, try to use common English words 

in their daily routine. These people are not away from web 

searching. To clear their doubts, they often try to search the 

web. These people try to use Punjabi-English mixed language 

web queries. Such queries are not properly handled by the 

search engines. This paper presents a way to handle Punjabi- 

English mixed language web queries. 

 
 

Punjabi Language 

Punjabi is a language spoken by the people of Punjab state of 

India and related Punjabi community in other countries such 

as Pakistan, Canada, UK, US, UAE etc. [3, 4]. 

 
The total Punjabi speaking population counts to more than 100 

million world-wide [5]. Punjabi community uses two types of 

scripts to write i.e. Gurmukhi and Shahmukhi [6]. This paper 

deals with Gurmukhi scripted Punjabi language. 

 

LITERATURE REVIEW 

Rozsa et al.[7] published a paper to report the results of a 

study of the behavior of a group of web searchers when 

English is used as a foreign language. The non-English native 

language users have to use English queries to get proper 

information because quality information may not be available 

in their native language. The authors used qualitative research 

methods for their study. Hengyi [8] conducted semi-structured 

interviews and analyzed the query log to study the patterns 

and strategies used by users to reformulate the Chinese- 

English queries. The study was performed on web searchers 

who used Chinese and English mixed language for their 

communication and web search. The information is very 

important to improve the performance of search engines and 

get more relevant results. 

 

Xiaoyi and Mark [9] presented a method to search the web for 

bilingual text. The availability of parallel corpus is very 

limited even it is a useful resource for multilingual 

information retrieval. So the researchers presented a method to 

automatically gather multilingual text from the web. They 

tested their system on German-English bilingual text to prove 

that it was successful. Gao et al. [10] proposed a method to 

improve the web search by making use of the bilingual text. 

They performed their experiments on queries stored in query 

logs. They used Chinese queries and their equivalent English 

queries from query logs based on similar search interests. For 

each pair they performed the ranking of documents. Then, 

from this bilingual ranking, they generated monolingual 

ranking for Chinese. 

 

Kwok [11] made use of Chinese-English wordlist for cross 

language IR using English-Chinese queries. It was proved that 

the wordlist can be used as word and phrase dictionary and it 

is a better option than using English-Chinese version. Zhang 

et al. [12] analyzed the search engines support for multiple 

languages. Since the information on internet is being made 

available in multiple languages, it is very important for search 

engines to support these languages. The authors analyzed the 

existing search engines and identified those having multi- 

lingual support. They concluded that EZ2Find, Google and 
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OnlineLink are the best in multilingual features. A workshop 

[13] was conducted to promote the research on internet search 

using non-English languages. The motive of workshop was to 

discuss the limitations of search engines to respond to non- 

English web queries. It was concluded that multi-lingual 

support by search engines will make them more effective and 

web searchers behavior should be examined for search engine 

improvements. 

 

Lewandowski [14] tested the popular search engines for their 

capability to differentiate among English and German text. 

They used common words of both these languages to submit 

50 web queries to search engines. They found that there were 

problems when MSN and Google were used with foreign 

language restriction mode. Gao et al. [15] provided a way to 

make use of search engine features (Domain Taxonomy, Page 

Rank etc.) for Chinese web queries. These features were 

basically developed for English web text. The authors 

analyzed the query logs for both English and Chinese 

languages to identify Chinese-English pair of queries. They 

used this information to improve ranking of Chinese web 

pages. 

 

Munye and Atnafu [16] developed a bilingual search engine 

for Amharic and English. Popular search engines are unable to 

handle non-English queries, so this search engine was 

designed to handle Amharic queries and retrieve information 

in Amharic and English. The authors used NLP techniques for 

query preprocessing and a bidirectional translator for query 

translation. Two separate search engines for Amharic and 

English were used for experimentation and the results were 

promising. 

 

METHODOLOGY 

The input Punjabi-English mixed language web query is 

processed by several modules to reformulate the query. Most 

of the people, who are not comfortable to speak English, 

prefer to write English words in local language script, which, 

in this case is Gurmukhi. For example, Punjabi speaking 

person spells the word “Call” in Gurmukhi as “ਕਾ”, Rest as 

“ਰੈਟ”, Restaurant as “ਰੈਟਰੈਂਟ”, Admission as “ਅਡਮਿਸ਼ਨ”, 

Last as “ਾਟ”, Date as “ਡੇਟ”etc. There are a lot of such 

English words which are very frequently used by Punjabi 

speaking people even if they are communicating in Punjabi. 

When a web query is entered by using such words in 

Gurmukhi script, the available search engines are not capable 

enough to understand the query and they return irrelevant 

results. Let’s suppose a Punjabi-English mixed language web 

query such as:- 

ਪੰਜਾਬੀ ਯੂਨੀਵਰਮਟੀ ਪਮਟਆਾ ਅਡਮਿਸ਼ਨ ਦੀ ਾਟ ਡੇਟ 

The above query is written in Gurmukhi script but it is not a 

Punjabi query. Instead it is a mixed language query because it 

uses  English  words  admission  (ਅਡਮਿਸ਼ਨ),  last  ਾਟ)  and 
date (ਡੇਟ) in Gurmukhi script. 

 

Such Punjabi-English mixed language web queries can be 

processed using NLP to generate a unilingual query. The 

target language can be English, which will provide more 

relevant results by searching the information from the global 

web. This paper presents the methodology to process Punjabi- 

English mixed language web queries using various modules 

which are shown in FIGURE 1. 

 

 

FIGURE 1. Various modules to handle Punjabi-English Mixed Web 
Query 

 
 

Query Pre-Processing 

The input query Punjabi-English mixed language query in 

Gurmukhi script is pre-processed to remove any stop words 

[17]. The stop words are those words that are embedded in the 

sentence to make it grammatically correct and complete. But 

when we process a natural language sentence, the removal of 

these words makes the further processing easier by reducing 

the number of words to be processed. 

 

After removal of stop words, the query sentence retains only 

the important words for web search. These words are 

separated to generate a list. The process of tokenization splits 

the query sentence into individual words and stores them in an 

array. These words are called tokens and each token is stored 

as an element at a separate index. So, the words can be 

processed individually. 

 

The tokens are stemmed to remove any suffixes. Like other 

languages, in Punjabi suffixes are used to make plurals and 

other inflected words. Removal of suffixes provides singular 

and other stem words. By using suffixes, many variants of the 

same basic word are produced. After removal of suffixes, the 

words can be more efficiently processed. It also overcomes 

the redundant efforts for processing similar words. 
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Token Processing 

A Punjabi-English dictionary was prepared using 

IndoWordNet. IndoWordNet is a WordNet of Indian 

languages [18]. The native Punjabi words stored as tokens in 

the array are translated to equivalent English words. In this 

step, only native Punjabi words that are available in dictionary 

get processed. The English words and Punjabi nouns remain 

unprocessed in the array. 

 

In the second step, the English words that are written in 

Gurmukhi script are processed. The English words that are 

frequently used by Punjabi speakers were collected. A 

Gurmukhi-Roman list was manually prepared containing 

English words typed in both scripts i.e. Gurmukhi and Roman. 

Some words are shown in the TABLE 1. 

TABLE 1. Some English words typed in Gurmukhi and Roman 

 
English Word in Roman English Word in Gurmukhi 

Admission ਅਡਮਿਸ਼ਨ 

Late ੇਟ 

Date ਡੇਟ 

Last ਾਟ 
Rest ਰੈਟ 

 

The Gurmukhi scripted word is searched in the list and 

equivalent Roman English word is picked to replace the token. 

In the third step Punjabi nouns are processed. At this step, the 

Gurmukhi nouns are transliterated to Roman script. These are 

the tokens that remain unprocessed in the first and second 

step. A rule based algorithm is used to Romanize the 

Gurmukhi nouns [19]. 

 

Query Regeneration 

 
The token processing module generated English tokens 

(Roman Script) from the input mixed-language tokens 

(Gurmukhi Script). These English tokens are used to generate 

a monolingual web query by concatenating all the tokens 

separating them with a white space. The resultant string is a 

web query in pure English language that is submitted to the 

search engine to get the results from the global web. 

ALGORITHM 1 shows the working of the system. 

ALGORITHM 1: Working of the System 

Let,  Qry(PE): Punjabi-English Mixed Language Query 

     Qry(E): Web Query in English 

 Dic(PE): Punjabi-English Dictionary 

 Lst(GR): Gurmukhi-Roman List 

 Lst(T): Token List 

 Lst(SW): Stop Words List 

 Tkn: Token 

 Wsp: White Space 

 Tkn(E): Token in English 

 Tkn(P): Token in Punjabi 

Read Qry(PE) 

Search for a Match of Words in Qry(PE) and Lst(SW) 

If Matched, Replace that word with Wsp 

Tokenize Qry(PE) to generate Lst(T) 

Open Lst(T) 

While Read(Tkn(P) from Lst(T)) is True 

 Stem Tkn(P) 

 Update Tkn(P) to Lst(T) 

End While 

Close Lst(T) 

Open Lst(T) 

While Read(Tkn(P) from Lst(T)) is True 

 Search Tkn(P) in Dic(PE) 

 If Matched Then 

  Read Tkn(E) from Dic(PE) 

  Replace Tkn(P) with Tkn(E) in Lst(T) 

 End If 

End While 

Close Lst(T) 

Open Lst(T) 

While Read(Tkn(P) from Lst(T)) is True 

 Search Tkn(P) in Lst(GR) 

 If Matched Then 

  Read Tkn(E) from Lst(GR) 

  Replace Tkn(P) with Tkn(E) in Lst(T) 

 End If 

End While 

Close Lst(T) 

Open Lst(T) 

While Read(Tkn from Lst(T)) is True 

 If Tkn is Gurmukhi Token Then 

  Tkn(E) = English_Transliteration (Tkn) 

  Replace Tkn with Tkn(E) in Lst(T) 

 End If 

End While 

Close Lst(T) 

Qry(E) = Concatenate_Tokens(Lst(T)) 

Search Web using Qry(E) 

Show Search Results 

End 

 

 

 
 

TEST AND RESULTS 
 

 

 

 

 

 

 

 

 

A list of 407 Punjabi-English mixed language web queries 

was prepared in Gurmukhi script. The queries contain English 

words in Gurmukhi script that are frequently used by Punjabi 

speakers. These queries were processed using the presented 

methodology and generated English queries were compared 

with expected queries. The results were promising. TABLE 2 

shows some test queries (Punjabi-English mixed language 

queries) and resultant regenerated queries (English queries) 

produced by the system. 
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TABLE 2. Punjabi-English Mixed Language Queries and Regenerated Queries. 

 
Punjabi-English Mixed Language Query Regenerated English Web Query 

ਪੰਜਾਬੀ ਯੂਨੀਵਰਮਟੀ ਪਮਟਆਾ ਅਡਮਿਸ਼ਨ ਦੀ ਾਟ ਡੇਟ  Punjabi university Patiala admission last date 

ਕਮਵਡ-19 ਵੈਕੀਨ ਦੀਆਂ ਮਕਿਾਂ Covid-19 vaccine types 

ਮਦਿੱੀ ਦੇ ਅਨ ਕ ਦੀ ਡੇਟ Delhi unlock date 

ਪੰਜਾਬ ਮਵਿੱ ਚ ਕਮਵਡ ਕੇਾਂ ਦੀ ਮਿਤੀ Punjab covid cases status 

ਮਕਿ ਪੇ ਕਮਿਸ਼ਨ ਦੀ ਮਰਪਰਟ Sixth pay commission report 

ਪੰਜਾਬੀ ਯੂਨੀਵਰਮਟੀ ਪਮਟਆਾ ਦੇ ੇਟ ਅਡਮਿਸ਼ਨ ਦੇ ਰੂ  Punjabi university Patiala late admission rules 

ਵਾਟਰ ਦੀਆਂ ਮਕਿਾਂ Water types 

 

Total 364 queries were generated as expected and it gave 89.43% accuracy as shown in FIGURE 2. 

 

 

 

FIGURE 2. Accuracy of Results 

Correct 
Results, 364, 89.43%

Incorrect 
Results, 43, 10.57%
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The incorrect results were analyzed and it was found that 

some English words used in query were not available in 

Gurmukhi-Roman list. By adding more words to this list, 

accuracy can be further improved. 

 

CONCLUSION 

A methodology is presented to process Punjabi-English mixed 

language web queries. These types of queries are frequently 

used by Punjabi speaking people in oral as well as written 

communication. The objective is to generate equivalent 

English web query. The native Punjabi words are translated to 

English using a Punjabi-English dictionary, the Gurmukhi 

scripted English words were replaced with Roman script using 

a Gurmukhi-Roman list. The remaining words are Punjabi 

nouns, so they are transliterated to Roman using rule based 

technique. Total 407 Punjabi-English web queries are used to 

test the methodology. It gave 89.43% accuracy. The accuracy 

can be further improved by adding more words to Gurmukhi- 

Roman list. 
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