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Abstract  
Data compression is a widespread requisite for the majority of the 

computer applications these days, and numerous algorithms have been 

suggested for this purpose. It is important to choose the best among these 

proposed algorithms. In this paper, we discuss a new lossless compression 

technique for text file compression. This algorithm combines two 

techniques of Variable Bit Representation–Word-based compression and 

Character-based compression and is called Hybrid Compression technique. 

Here, the distinct repetitive values of a word and character are represented 

as binary values where the word/character with the highest frequency are 

assigned the lowest binary(0) value and the subsequent word/ character  is 

assigned the next value(1) and so on. These words along with their assigned 

bit values are stored in an index table. This new hybrid algorithm is 

compared with the word-based and character-based techniques to assess its 

ability in compression of data files. This article deduces which technique 

works efficiently for data compression.  

Key Words:Bit representation method, hybrid bit representation 

algorithm, lossless compression algorithms, text data compression. 
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1. Introduction 

Representing a file in compact or compressed form for easier transfer and storage 

is a common requirement in this digital age. Different compression algorithms 

can be applied on a file to reduce its size. In spite of the large capacity storage 

devices available these days, efficient data storage is a major issue. Hence it is 

important to find a competent way to transfer and store data files in order to 

increase performance and reduce memory size. 

Compression can be either lossless compression or lossy compression. In 

Lossless compression, the original file can be fully recovered from the 

compressed file without any data loss. It is used in text files, executable 

programs, source code and so on. In Lossy compression, the original message is 

reconstructed with some loss of data. This is usually used in multimedia data 

such as image, audio and video files. 

Various lossless compression techniques have been proposed and used. Some of 

the main techniques used are the Huffman Coding, Run Length Encoding, 

Variable Bit Representation, Arithmetic Encoding and Dictionary Based 

Encoding. This paper proposes a new algorithm and compares it with the two 

techniques of Bit Representation method to find the best amongst them for 

compressing text data. 

 

Figure 1: Compression Technique 

2. Related Works 

Nimisha E, Shyama P, Rajalakshmi V R,”A New Approach to Increase the 

Storage Efficiency of Databases Using BIT Representation” [1]. Here, the 

author proposed a lossless compression technique which uses binary values to 

represent every distinct attribute in a database. The count of distinct attributes (n) 

were found and the number of bits needed to represent each of these attributes 

were calculated (using the general rule, ‟with n bits-  combinations can be 

represented‟) and an index table was created with the unique attribute value and 

their corresponding bit values. The original table was updated with the 

corresponding bit values but the frequencies of attributes were not taken into 

consideration. Here equal numbers of bits were used to represent every distinct 

attribute values. 
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Anoop R, Subhadra.G.Varma, Rajalakshmi V R, "An Effective Approach 

to Improve Storage Efficiency Using Variable Bit Representation" [2].Here, 

the author proposed a lossless compression technique which uses binary values 

to represent every distinct attribute in a database. This concept is similar to 

Nimisha E et al [1] research work which uses a uniform-length bit representation 

but in this paper it is further improved by truncating the redundant leading zeroes 

in the binary values used during compression 

Shrusti Porwal, Yashi Chaudhary, Jitendra Joshi, Manish Jain, “Data 

Compression Methodologies for Lossless Data and Comparison between 

Algorithms” [3].Here, the author compared two of the lossless compression 

techniques – Huffman Coding and Arithmetic Encoding. Various performance 

measures were performed, to analyze which technique is better. The calculated 

performance measures were: compression ratio, compression speed, 

decompression speed, memory space needed, permits random access and 

compressed pattern matching. Finally, the author concludes that arithmetic 

encoding has the best compression ratio when compared to Huffman Coding 

technique. 

S.R. Kodituwakku, U.S.Amarasinghe, "Comparison of Lossless Data 

Compression Algorithms for Text Data” [4]. Here, the author performed 

comparison between different lossless compression algorithms for text data. 

They were tested on different type of files, but the main interest was on different 

test patterns. It was concluded that the Shannon Fano algorithm was the best 

among the algorithms by comparing the compression times, decompression 

times and saving percentages between the selected algorithms. 

3. Proposed Work 

A new algorithm, Hybrid Bit Representation which combines Word-based Bit 

Representation and Character-based Bit Representation is suggested and is 

compared with its originators to find the best among them. 

  Hybrid Bit Representation 

In hybrid bit representation, repetitive words and the frequency of characters 

from the remaining words in a text file are found and these are replaced with a 

unique bit value. 

 Compression Method  
Step I: Find the count of distinct words in a text file and store it in a word table 

Step II: Find the words with count equal to or greater than 2 

Step III: Create an index table with the word, its frequency 

EXAMPLE:  INSERT INTO IndexTable (Values,Frequency) 

VALUES('"+value+"',"+count+") 

Step IV: Find the frequency of characters from the remaining words (i.e. from 

the words with frequency 1) 

Step V: Insert these characters and its corresponding frequency into the index 

table created in Step III 
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EXAMPLE: INSERT INTO IndexTable (Values,Frequency) VALUES 

('"+value+"',"+count+") 

Step VI: Sort the values (words and characters) in the IndexTable in descending 

order of their frequencies 

Step VII: Generate bit values to represent each of the word/character in 

IndexTable 

Step VIII: Update the index table with the corresponding bit value of each 

word/character. Words/character are assigned the bit values based on the 

decreasing order of their frequencies i.e. the word/character with the highest 

frequency gets the least bit value. 

EXAMPLE: UPDATE IndexTable SET BitValue='"+ bitvalue +"' WHERE 

Frequency = "+ frequency +" AND Values = '"+ value +"'" 

Step IX: For the words in the text file that do not have bit values of their own 

(in the Index table), find its corresponding bit values i.e. find the bit value of 

each character in the word and combine the values 

Step X:Store the bit values of all the words in a separate table „WordFile‟ 

Step XI: Retrieve the words and its corresponding bit value from WordFile 

EXAMPLE: SELECT Words, BitValue from WordFile 

Update the text file by replacing the words with its corresponding bit values 

Thus, all the values in the text file will be replaced with bit values. 

 Decompression Method  

Step I: From the WordFile table, fetch the words and its equivalent bit value 

EXAMPLE: SELECT Words, BitValue FROM WordFile 

Step II: In the compressed file, replace each of the bit value with its 

corresponding word 

4. Experiments and Results 

In this paper, a sample text file “File1.txt” (Figure 2) is used for experimentation, 

which has repetative values. 

 

Figure 2: Text File–File1.txt 

  Hybrid Bit Representation 

Initially, the count of each word is taken from the text file. The words with length 

greater than 1 and frequency greater than or equal to 2 are selected. For example, 

in the given file, “Lorem” appears 5 times. Likewise, there are 13 words which 

satisfy the given condition. These selected words are stored in an index table 

“IndexTable” along with their frequencies. Then the counts of each character 

from the remaining words are taken. For example, “e” appears 37 times. 

Likewise, there are 31 characters (alphanumeric and special characters) in the 
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file. These characters and their frequencies are stored in the IndexTable. 

According to the general rule, with n bits there can be  unique combination. 

Here we have 44 unique words and characters, so we need a maximum of 6 bits 

to represent all the values. The actual bit values for these combinations are 

represented as: 0, 1, 10, 11, 100,…, 101011. Now, the values in the IndexTable 

are sorted in decreasing order of their frequencies and then we store the 

generated bit values. The value with highest frequency is assigned the lowest bit 

value. This will reduce the storage space as the value that repeats the most is 

given the smallest bit value. In case, if the frequencies of different values are 

same, the assignment is just done in a sequential manner. The index table created 

for the text file “File1.txt” is given below  

Table 1: Database-IndexTable 

WordChar Frequency BitValue 

e 41 0 

n 33 1 

s 30 10 

i 27 11 

a 24 100 

t 22 101 

r 20 110 

l 17 1000 

o 17 111 

u 11 1001 

d 11 1010 

p 10 1011 

c 10 1100 

g 9 1101 

y 7 1111 

k 7 1110 

the 6 10001 

m 6 10000 

Ipsum 5 10010 

b 5 10101 

Lorem 5 10100 

v 5 10011 

h 5 10110 

w 4 10111 

of 4 11000 

and 3 11001 

It 2 11010 

dummy 2 11011 

has 2 11100 

is 2 11101 

text 2 11110 

typesetting 2 100000 

f 2 100001 

with 2 100010 

type 2 11111 

W 1 100101 

5 1 100011 

6 1 100100 

9 1 101001 

A 1 101010 

L 1 101000 

M 1 100111 

P 1 100110 
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In the above table(Table 1)the value (here it is a character) with highest 

frequency - “e”, is given the smallest value –“0”, which is one bit. Similarly bit 

values are assigned to the rest of the words according to their frequency. 

The bit values for the words that are not present in the IndexTable are found. For 

that, the bit value of each of the character in these words are taken from the table 

and combined. For example, the word “with” is present in the table with the bit 

value “11110”, so there is no need to find its bit value again. But the word 

“What” is not present in the table. Here, bit value of “W” is “101011”, “h” is 

“11001”, “a” is 11100” and “t” is “101”, so the bit value of “What” is 

“1010111100111100101”. Similarly the bit values of all words are found. A 

table (Table 2)is created to store all the words in the text file along with their 

corresponding bit values.  

Table 2: WordFile Table 

WordFile 

Words Bit 

What 10010110110100101 

is 11101 

Lorem 10100 

Ipsum 10010 

simply 101110000101110001111 

dummy 11011 

text 11110 

of 11000 

the 10001 

printing 10111101111011111101 

and 11001 

typesetting 100000 

industry 11110101001101011101111 

has 11100 

been 10101001 

industrys 1111010100110101110111110 

standard 10101100110101001101010 

ever 0100110110 

Now, in a separate file that has the contents of the original file, the words are 

replaced with their corresponding bit values. The compressed file is given below 

(Figure 3) 

 

Figure 3: Compressed Text File 

Here, the original text file has a size of 3888 bits whereas the compressed file has 

size of 1042 bits. 
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  Word-based Bit Representation 

Initially, the count of each word is taken from the text file. The words with 

frequency greater than or equal to 2 are selected. These words along with the 

frequency are stored in an index table. The count of the total words in the table is 

found and that many bit values are generated. Now in the index table we sort the 

words in decreasing order of their frequencies and then store the generated bit 

values. The word with highest frequency is assigned the lowest bit value. The 

index table (Table 3) created for the text file “File1.txt” is given below  

Table 3: Database – IndexTable 

IndexTable 

Words Frequency BitValue 

the 6 0 

Lorem 5 10 

Ipsum 5 1 

of 4 11 

and 3 100 

with 2 1101 

typesetting 2 1100 

type 2 1011 

text 2 1010 

is 2 1001 

has 2 1000 

dummy 2 111 

a 2 110 

It 2 101 

After creating the index table, a separate text file(Figure 4) is created with the 

contents of the original file. But here, the repetitive words will be replaced with 

their corresponding bit values. 

 

Figure 4: Compressed Text File 

Here, the original text file has a size of 3888 bits whereas the compressed file has 

size of 2870 bits. 

 Character-based Bit Representation 

Initially, the count of each character is taken from the text file. For example, in 

the given file, “e” appears 60 times. These characters are stored in an index table 

along with their frequencies. The count of all the characters inthe table is found 

and that many bit values are generated. Now, in the index table we sort the 

characters in decreasing order of their frequencies and then store the generated 
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bit values. The character with highest frequency is assigned the lowest bit value. 

The index table (Table 4) created for the text file “File1.txt” is given below.  

Table 4: Database – CharacterIndexTable 

CharacterIndexTable 

Characters Frequency BitValue 

e 60 0 

t 44 1 

s 41 10 

n 38 11 

i 33 100 

a 29 101 

o 26 110 

r 25 111 

m 20 1000 

p 19 1001 

u 18 1010 

l 17 1011 

d 16 1100 

h 15 1101 

y 13 1110 

g 11 1111 

c 10 10000 

k 7 10001 

I 7 10010 

w 6 10101 

f 6 10011 

L 6 10100 

v 5 10111 

b 5 10110 

x 2 11000 

W 1 11001 

6 1 11110 

9 1 11101 

A 1 11100 

P 1 11010 

5 1 11111 

M 1 11011 

After creating the index table, a separate text file (Figure 5) is created with the 

contents of the original file. But here, the repetitive characters will be replaced 

with their corresponding bit values. 

 

Figure 5: Compressed Text File 
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Here, the original text file has a size of 3888 bits whereas the compressed file 

has size of 1520 bits. Comparing the hybrid compression technique with its 

originators have resulted in the below bar chart. 

 

Figure 6: Bar Chart representing the Sizes of the Original File and the  

Compressed Files 

From the bar chart(Figure 6), we can infer that Hybrid compression is the best 

technique for reducing the size of the file.  Here, the contents of the file are 

compressed without any loss and storage space is decreased. Thus, the hybrid 

compression algorithm helps to increase the storage efficiency than word-based 

or character-based compression algorithm.  

5. Conclusion 

In this paper, we have introduced a hybrid algorithm based on word-based and 

character-based compression technique. Then we compared this new algorithm 

with its originators. We found out that the new hybrid compression method is 

better than the word-based or character-based compression technique as the file 

size is reduced by a considerable difference. 
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