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Hufman coding bounds 



First order optimal test (FOOT) algorithms 



FOOT  algorithm - example  



Choosing second test 

• Compute the entropy for all remaining tests conditioned on the results of 
the first test. 

Sticky Note
h(0,5) for T_5, typo !!



Choosing second test II 



Selecting  third test 



Coding and average nmb. of tests 

  



Variable-to-fix length coding  
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Variable-to-fix length coding II 



Block diagram 



Tunstall codes 



Tunstall code - example 



Improved Tunstall coding 



Summary of results for Example 1 



Summary of results for Example 1 cont. 



Valid and prefix-free dictionaries 



Valid and prefix-free dictionaries II 



Valid and prefix-free dictionaries III 

From the definition, we see that a dictionary is valid, if and only if there is at 
least one dictionary word on every path that connects the root to a leaf. 

cannot parse ab … 



Example  



Building a tree for valid prefix-free dictionary 



Computing parameters 



Tunstall coding 

0.07 



Tunstall algorithm 
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            Overview for source compression 

 Data compression: 

 Minimize the size of information representation. 

 Reduce the redundancy of the original representation. 

 

 Purposes: 

 Save storage space. 

 Reduce transmission time. 

 

 Basic approaches: 

 Lossless compression: decompression into exactly the original 

form (typical for text). 

 Lossy compression: decompression into approximately the 

original form (typical for signals and images). 



         Overview     II  

 Phases of data compression: 

 Modelling of the source 

 Source encoding (called also entropy coding), using the model 
 

 Other viewpoints: 

 Speed of compression / decompression 

 Size of the model 
 

 Classification by lengths of coding units: 

 Fixed-to-fixed coding 

 Variable-to-fixed coding 

 Fixed-to-variable coding 

 Variable-to-variable coding 

 



Examples of models 

    
1. Character 

   distribution 

 

Char  Prob 

  A       0.10 

  B       0.05 

  C       0.08 

  D       0.06 

  E       0.15 

…..     ….. 

2. Successor 

   distribution 

 

Char Succ  Prob 

  A        A     0.01 

  A        B     0.20 

  A        C     0.10 

  A        D     0.25 

…..     …..  …… 

  B        A     0.15 

  B        B     0.02 

  B        C     0.01 

  B        D     0.01 

…..     …..   ….. 

3. Dictionary 

 

 

Word     Prob 

ALL     0.02 

ALWAYS  0.01 

ARE     0.05 

AS     0.03 

AT     0.02 

BASIC     0.01 

BEGIN     0.01 

…..            ….. 
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 Overview  III 

 Main classes of text compression methods: 
 Dictionary methods 

 Statistical methods 
 

 Classification based on availability of the source: 
 Off-line methods 

 On-line methods 
 

 Classification based on the status of the model: 
 Static methods 

 Semiadaptive methods 

 Adaptive methods 
 

 Measurement of compression efficiency: 
 Compression ratio: Source size / compressed size 

 Bits per source symbol (character, pixel, etc.) 



Illustration of a static method 

 

 
Background knowledge 

of the source data types 

Model Model 

Source 

message 
Encoder Decoder 

Decoded 

message 

Derived once 

Send 

Use Use 

Read Write 



Illustration of a semiadaptive method 

   

 

Model Model 

Source 

message 

Encoder Decoder 
Decoded 

message 

3. Send 

4. Send 

Use 5. Use 

2. Read 

6. Write 

1. Build 



Illustration of an adaptive method 

 

 

Models are updated dynamically, based on the 

already processed part of the source, known to 

both encoder and decoder. 

Model Model 

Source 

message Encoder Decoder 
Decoded 

message 
Send 

Use Use 

Read Write 

Dynamic 

update 

Initial model fixed Initial model fixed 

Dynamic 

update 

Processed 

part 
Processed 

part 




