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What is the importance of compression ?

If a video file is stored and the video contains the following properties.

✓Duration 30 minutes

✓Dimension 1000 x 1000

✓Color video

✓30 frames are moved in a second

✓Each pixel is coded in 8 bits

The video file will allocate approximately 150.87 GB memory.
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According to DOMO’s report,  it was estimated that over 2.5 quintillion bytes of data are 
created every single day, and 1.7MB of data will be created every second for every 

person on earth by 2020.

What is the 
importance of 
compression ?
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Statista, a leading 

provider of market 

and consumer data.
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BACKGROUND STUDIES

Data compression is a way to convert an original file to another format so that the
converted file uses less space than the original file with or without degrading its quality.

Data compression can be classified into two categories.

➢ Lossless

➢ Lossy

Lossy compression denotes significant data compression with the loss of relatively
unimportant details; it can be utilized to compress text files, audio files, images, and
videos. However, with regard to text compression, lossless compression is the only
choice. Lossless compression is based on the removal of redundant data, so it focuses on
the existence of redundant data
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BACKGROUND STUDIES

The most popular text compression algorithms are LZW, Gzip, Bzip2, Lempel–Ziv–Markov chain
algorithm (LZMA), Brotli etc. Many of them concentrate on the compression ratios, while others focus on
speed.

I. LZW is a dictionary-based lossless text compression algorithm and an updated version of LZ78.
Although LZW is a good text compression technique, it is more complicated due to its searching
complexity.

II. Gzip is another lossless, Deflate-based text compression algorithm that compresses a text while using
LZ77 and Huffman coding. The main limitation of Deflate is that the longer and duplicate substring
searching is a very lazy mechanism.

III. The Lempel–Ziv–Markov chain algorithm (LZMA) is a dictionary-based text compression technique
that is similar to LZ77. LZMA uses a comparatively small amount of memory for decoding and it is
very good for embedded applications.

IV. Bzip2, on the other hand, compresses only a single file using the Burrows-Wheeler transform, the
move-to-front (MTF) transform and Huffman entropy coding techniques. Although bzip2 compresses
more effectively than LZW, it is slower than Deflate but faster than LZMA.

6



11/19/2021

4

Proposed method
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Proposed method
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Coding for consecutive identical symbols

(character, counts) (character, counts)

counts is a 

numeric value

counts is also a 

small letter
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Proposed method
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aabbbcdbbbbbbbbbbbdee

eeeeeeeeeffffffffffffdddeed

deedddddeeeeeeghijklmn

BWT transformed text 

a2b3c1d1b11d1e11

f12d3e2d2e2d5e6g

1h1i1j1k1l1m1n1

1011100101001110110101111110

1111100111111011111010111100

0001101001110110101001001101

0101001001100001101000010000

1111001001100101110011011001

1111100001110001111001011

Applying run-

length coding

Applying 

Huffman coding

165

bits

abbccadabkdaekfld

cebdbebdeefgahaia

jakalamana

Apply alternative 

approach of run-

length coding

0001010110100001111101100101

1100011110101110001111011110

0100111100010001011100010100

1101011010010010000100110110

1101011010110101100110100101

00001100000000

Unique 

symbols: 

14

Unique 

symbols: 

19

165+19*8

=317 bits

Apply 

arithmetic coding
Unique 

symbols: 

14

154

bits

154+14*8

=266 bits

Store 

or 

Send

Proposed method
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Burrows–Wheeler transform

(BWT), a reversible technique

that converts a set of

characters into runs of similar

characters.
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Proposed method

11

Experimental Results and Analysis

12

Table I shows that on average, the Brotli text compression method gave the lowest BPS of 0.645, a

result that was 4.65%, 23.57%, 10.23%, 11.47%, 23.57%, and 28.84% better than PAQ8n, Bzip2,

Deflate, Gzip, LZW, and LZMA, respectively. However, our technique gives a BPS of 0.635, which is

1.57% better than Brotli.

More bits 

per symbol
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Conclusion

➢In this paper, we have proposed a text compression strategy using the BWT,
an alternative approach to run-length coding, and arithmetic coding.

➢This technique can be used for any cases of text compression.
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