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Coding and Data Compression  

Basic Techniques \ Lec. 2 

Basic Techniques 

The basic compression techniques are described here: 

1.Intuitive Compression 

This section discusses simple, intuitive 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. 

a.Braille code 

consists of groups (or cells) of 3 × 2 dots each, embossed on thick paper. Each of 

the 6 dots in a group may be flat or raised, implying that the information content of 

a group is equivalent to 6 bits. 

 

b. Irreversible Text Compression  

Sometimes it is acceptable to “compress” text by simply throwing away some 

information. This is called irreversible text compression or compaction. The 

decompressed text will not be identical to the original, so such methods are not 

general purpose; they can only be used in special cases.  

c. Ad Hoc Text Compression  

Here are some simple, intuitive ideas for cases where the compression must be 

reversible (lossless). If the text contains many spaces but they are not clustered, 

they may be removed and their positions indicated by a bit-string that contains a 0 

for each text character that is not a space and a 1 for each space. Thus, the 

text:         Here are some ideas,  

               is encoded as the bit-string  

              “0000100010000100000” 
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          followed by the text      Herearesomeideas. 

2.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. 

For example, consider a screen containing plain black text on a solid white 

background. There will be many long runs of white pixels in the blank space, and 

many short runs of black pixels within the text. A hypothetical scan line, with B 

representing a black pixel and W representing white, might read as follows: 

WWWWWWWWWWWWBWWWWWWWWWWWWBBBWWWWW

WWWWWWWWWWWWWWWWWWWBWWWWWWWWWWWW

WW 

With a run-length encoding (RLE) data compression algorithm applied to the 

above hypothetical scan line, it can be rendered as follows: 

12W1B12W3B24W1B14W  

This can be interpreted as a sequence of twelve Ws, one B, twelve Ws, three 

Bs, etc. 

 

a.RLE Text Compression 

     Just replacing 2._all_is_too_well with 2._a2_is_t2_we2 will not work. Even the 

string 2._a2l_is_t2o_we2l does not solve this problem. One way to solve this 

problem is to precede each repetition with a special escape character. If we use the 

character @ as the escape character, then the string 2._a@2l_is_t@2o_we@2l can 

be decompressed unambiguously. However, this string is longer than the original 

string, because it replaces two consecutive letters with three characters. We have to 

adopt the convention that only three or more repetitions of the same character will 

be replaced with a repetition factor. The main problems with this method are the 

following:  

1. In English text there are not many repetitions. There are many “doubles”  

      but a “triple” is rare.  

2. The character “@” may be part of the text in the input stream, in which  

https://en.wikipedia.org/wiki/Pixel
https://en.wikipedia.org/wiki/Scan_line
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    case a different escape character must be chosen. Sometimes the input  

    stream may contain every possible character in the alphabet.  

 

b.RLE Image Compression 

     RLE can be used to compress grayscale images. Each run of pixels of the same  

intensity (gray level) is encoded as a pair (run length, pixel value). The run length 

usually occupies one byte, allowing for runs of up to 255 pixels. The pixel value 

occupies several bits, depending on the number of gray levels (typically between 4 

and 8 bits). 

Example: An 8-bit deep grayscale bitmap that starts with 

12, 12, 12, 12, 12, 12, 12, 12, 12, 35, 76, 112, 67, 87, 87, 87, 5, 5, 5, 5, 5, 5, 1, . . . 

is compressed into 9 ,12,35,76,112,67, 3 ,87, 6 ,5,1,. . . , where the bold numbers 

indicate counts.  

 

3.Move-to-Front Coding 

The basic idea of this method is to maintain the alphabet A of symbols as a list 

where frequently-occurring symbols are located near the front. A symbol s is 

encoded as the number of symbols that precede it in this list. Thus if A=(t, h, e, s,... 

) and the next symbol in the input stream to be encoded is the e, it will be encoded 

as 2, since it is preceded by two symbols. There are several possible variants to this 

method; the most basic of them adds one more step: After symbol s is encoded, it 

is moved to the front of list A. Thus, after encoding the e, the alphabet is modified 

to A=(e, t, h, s,... ). This move-to-front step reflects the expectation that once e has 

been read from the input stream, it will be read many more times and will, at least 

for a while, be a common symbol. The move-to-front method is locally adaptive, 

since it adapts itself to the frequencies of symbols in local areas of the input 

stream. The method produces good results if the input stream satisfies this 

expectation, i.e., if it contains concentrations of identical symbols (if the local 

frequency of symbols changes significantly from area to area in the input stream). 

We call this the concentration property. Here are the example that illustrate the 

move-to-front idea. Assume the alphabet A=(a, b, c, d, m, n, o, p). 
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The input stream abcddcbamnopponm is encoded as 

C =(0, 1, 2, 3, 0, 1, 2, 3, 4, 5, 6, 7, 0, 1, 2, 3) 

a abcdmnop 0 

b abcdmnop 1 

c bacdmnop 2 

d cbadmnop 3 

d dcbamnop 0 

c dcbamnop 1 

b cdbamnop 2 

a bcdamnop 3 

m abcdmnop 4 

n mabcdnop 5 

o nmabcdop 6 

p onmabcdp 7 

p ponmabcd 0 

o ponmabcd 1 

n opnmabcd 2 

m nopmabcd 3 

    mnopabcd 

4. Scalar Quantization 

The dictionary definition of the term “quantization” is “to restrict a variable 

quantity to discrete values rather than to a continuous set of values.” In the field of 

data compression, quantization is employed in: 

 If the data to be compressed is in the form of large numbers, quantization 

is used to convert it to small numbers. Small numbers take less space than 
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large ones, so quantization generates compression. On the other hand, small 

numbers generally contain less information than large numbers, so quantization 

results in lossy compression. 

For example is naive discrete quantization of an input stream of 8-bit numbers. We 

can simply delete the least-significant four bits of each data item. This method is 

simple but not very practical because too much information is lost. 

 

 


