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INTRODUCTION 

• What is data compression? 

   Data compression is the process of converting an input 
data stream (the source stream or the original raw data) into 
another data stream (the output, the bitstream, or the 
compressed stream) that has a smaller size. 

   Data compression is popular for two reasons: 

1. People like to accumulate data and hate to throw anything 
away. No matter how big a storage device one has,sooner or 
later it is going to overflow. 

2. People hate to wait a long time for data transfers. 

 

 

 

INTRODUCTION 

• There are many known methods for data compression. They 
are based on different ideas, are suitable for different types of 
data, and produce different results, but they are all based on 
the same principle, namely they compress data by removing 
redundancy from the original data in the source file. Any 
nonrandom data has some structure, and this structure can 
be exploited to achieve a smaller representation of the data. 

• The idea of compression by reducing redundancy suggests the 
general law of data compression, which is to “assign short 
codes to common events (symbols or phrases) and long codes 
to rare events.” There are many ways to implement this law, 
and an analysis of any compression method shows that, deep 
inside, it works by obeying the general law. 

 

BASIC TECHNIQUES 

 

• Intuitive Compression 

  Braille 

  Irreversible Text Compression 

  Ad Hoc Text Compression 

• Run-Length Encoding 

• RLE Text Compression 

 

  

 

 

Intuitive Compression 

• This section discusses simple, compression methods that have 
been used in the past. Today these methods are mostly of 
historical interest, since they are generally inefficient and 
cannot compete with the modern compression methods 

developed during the last several decades. 
• Braille 

• Irreversible Text Compression 

• Ad Hoc Text Compression 

 

Braille 
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Irreversible Text 
Compression 

• Sometimes it is acceptable to “compress” text by simply 
throwing away some information. This is called irreversible 
text compression or compaction. 

• In extreme cases all text characters except letters and spaces 
may be thrown away, and the letters may be case flattened 
(converted to all lower- or all uppercase). This will leave just 
27 symbols, so a symbol can be encoded in 5 instead of the 
usual 8 bits. The compression ratio is 5/8 = .625 

 

Ad Hoc Text Compression 

Since ASCII codes are essentially 7 
bits long, the text may be 

compressed by writing 7 bits per 
character instead of 8 on the output 
stream. This may be called packing. 
The compression ratio is, of course, 

7/8 = 0.875. 

Ad Hoc Text Compression 
 

• The MacWrite word processor [Young 85] used a special 4-bit 
code to code the most common 15 characters 
“etnroaisdlhcfp” plus an escape code. Any of these 15 
characters is encoded by 4 bits. Any other character is 
encoded as the escape code followed by the 8 bits of ASCII 
code of the character; a total of 12 bits. Each paragraph is 
coded separately, and if this results in expansion, the 
paragraph is stored as plain ASCII. One more bit is added to 
each paragraph to indicate whether or not it uses 
compression. 

Run-Length Encoding 

• The idea behind this approach to data compression is this: If a 
data item d occurs n consecutive times in the input stream, 
replace the n occurrences with the single pair nd. The n 
consecutive occurrences of a data item are called a run length 
of n, and this approach to data compression is called run-
length encoding or RLE. We apply this idea first to text 
compression and then to image compression. 

RLE Text Compression 

• all is too well 

• a2l is t2o we2l 

• a@2l is t@2o we@2l 

 

• @: escape character 

 

  

RLE Text Compression 
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The Huffman Coding 
Algorithm 

• The Huffman procedure is based on two observations 
regarding optimum prefix codes. 

1. In an optimum code, symbols that occur more frequently 
(have a higher probability of occurrence) will have shorter 
codewords than symbols that occur less frequently. 

2. In an optimum code, the two symbols that occur least 
frequently will have the same length. 

The Huffman Coding Algorithm 
 

  

The Huffman Coding Algorithm 
 

  

The Huffman Coding Algorithm 
 

  

The Huffman Coding Algorithm 
 

  

The Huffman Coding Algorithm 
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The Huffman Coding Algorithm 
 

  

Applications of Huffman 
Coding 

 

• Lossless Image Compression 

• Text Compression 

• Audio Compression 

Dictionary Techniques 

• In many applications, the output of the source consists of 
recurring patterns. A classic example is a text source in which 
certain patterns or words recur constantly. Also, there are 
certain patterns that simply do not occur, or if they do, occur 
with great rarity. 

• A very reasonable approach to encoding such sources is to 
keep a list, or dictionary, of frequently occurring patterns. 
When these patterns appear in the source output, they are 
encoded with a reference to the dictionary. If the pattern 
does not appear in the dictionary, then it can be encoded 
using some other, less efficient, method. 

 

Static Dictionary 

• Choosing a static dictionary technique is most appropriate 
when considerable prior knowledge about the source is 
available. This technique is especially suitable for use in 
specific applications. For example, if the task were to 
compress the student records at a university, a static 
dictionary approach may be the best. This is because we know 
ahead of time that certain words such as “Name” and 
“Student ID” are going to appear in almost all of the records. 

Diagram Coding 

• A = {a,b,c,d,r} 

• 22 < 5 < 23   => We should use 23  

 

 

Adaptive Dictionary 

• The LZ77 Approach 

   The encoder examines the input sequence through a 
sliding window . The window consists of two parts, a search 
buffer that contains a portion of the recently encoded 
sequence, and a look-ahead buffer that contains the next 
portion of the sequence to be encoded. 

• The LZ78 Approach 

  The LZ77 approach implicitly assumes that like patterns 
will occur close together. It makes use of this structure by 
using the recent past of the sequence as the dictionary for 
encoding. 

 



15/05/2015 

5 

Applications of Dictionary 
Techniques 

 

• File Compression – UNIX Compress 

• Image Compression—The Graphics Interchange Format (GIF) 

• Image Compression—Portable Network Graphics (PNG) 

 

RAR and WinRAR 

• The following illuminating description was obtained directly 
from Eugene Roshal, the designer of RAR. 

• RAR has two compression modes, general and special. The 
general mode employs an LZSS-based algorithm similar to ZIP. 
The size of the sliding dictionary in RAR can be varied from 64 
KB to 4 MB (with a 4 MB default value), and the minimum 
match length is 2. Literals, offsets, and match lengths are 
compressed further by a Huffman coder. 

 

Deflate: Zip and Gzip 

• Deflate is a popular compression method that was originally 
used in the well-known Zip and Gzip software and has since 
been adopted by many applications, the most important of 
which are (1) the HTTP protocol, (2) the PPP compression 
control protocol, (3) the PNG and MNG graphics file formats, 
and (4) Adobe’s PDF. 

• Deflate was designed by Philip Katz as a part of the Zip file 
format and implemented in his PKZIP software. Both the ZIP 
format and the Deflate method are in the public domain. 

Deflate: Zip and Gzip 
 

• Deflate is based on a variation of LZ77 combined with Huffman codes. 

• The original LZ77 method tries to match the text in the look-ahead buffer 
to strings already in the search buffer. 

 

 

 

• the look-ahead buffer starts with the string the, which can be matched to 
one of three strings in the search buffer. The longest match has a length of 
4. LZ77 writes tokens on the compressed stream, where each token is a 
triplet (offset, length, next symbol) The third component is needed in 
cases where no string has been matched but it is part of every token, 
which reduces the performance of LZ77. 

 

Deflate: Zip and Gzip 
 

• The LZ77 algorithm variation used in Deflate eliminates the third 
component and writes a pair (offset, length) on the compressed 
stream. When no match is found, the unmatched character is 
written on the compressed stream instead of a token. Thus, the 
compressed stream consists of three types of entities: literals 
(unmatched characters), offsets (termed “distances” in the Deflate 
literature), and lengths. 

• Deflate actually writes Huffman codes on the compressed stream 
for these entities, and it uses two code tables—one for literals and 
lengths and the other for distances. 

•  Deflate allows for a search buffer of up to 32Kbytes. 

JPEG 

• JPEG is a sophisticated lossy/lossless compression method for 
color or grayscale still images (not videos). It does not handle 
bi-level (black and white) images very well. It also works best 
on continuous-tone images, where adjacent pixels have 
similar colors. An important feature of JPEG is its use of many 
parameters, allowing the user to adjust the amount of the 
data lost (and thus also the compression ratio) over a very 
wide range. Often, the eye cannot see any image degradation. 

• JPEG is a compression method, not a complete standard for 
image representation. This is why it does not specify image 
features such as pixel aspect ratio, color space, or interleaving 
of bitmap rows. 
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JPEG 

• The pixels of each color component are organized in groups of 
8×8 pixels called data units, and each data unit is compressed 
separately. 

•  Each of the 64 frequency components in a data unit is divided 
by a separate number called its quantization coefficient (QC), 
and then rounded to an integer . This is where information is 
irretrievably lost. 

• The 64 quantized frequency coefficients (which are now 
integers) of each data unit are encoded Huffman coding. 

• The last step adds headers and all the required JPEG 
parameters, and outputs the result. 
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