
LECTURE 8 

 

Topic Coverage Tags: Encoding, Encoding Techniques: Binary Encoding , Value 

Encoding, and Permutation Encoding. 

 

Encoding: 
The complex task in GA is to finalize the method of encoding i.e. to decide the best 
and accurate way to represent a candidate solution. 
This process is known as ‘ENCODING’ 
Possible solutions of a problem are considered as individual in a population. 
Encoding is a method to represent different solutions of a problem as chromosome 
(Gene) of individuals.  
 

Encoding Technique: 

 
Some fundamental encoding representations are as follows: 

 

 Binary Encoding: 

It is the most common encoding method. The chromosome is a string of binary digits 
‘0’ or ‘1’. Chromosome looks like 

 

1 1 0 0 0 1 0 1 

 
Sample problem where binary encoding is useful is: 
 
Example: Knapsack Problem: 
Given a set of items with weight of each item. Find out the number of each items to 
include in a collection and total weight of the bag should be less than or equal to a 
given bag weight limit. 
Suppose items collection is 

Item Weight 

I1 20 

I2 5 

I3 10 

I4 22 

I5 7 

 
And Bag weight is 52 kg. 
Then chromosome representation is  
        I1  I2  I3      I4  I5 

1 1 0 0 1 

 
Digit 1 shows that item is part of collection and digit 0 shows the item not included 
in collection. 
  
Chromosome fitness is 20+5+7=32 < 52 

CHROMOSOME 1 



 

 Value Encoding 

Number of times binary encoding is not able to resolve the problem and even not 
able to represent solution in bit form. In that case, value encoding is needed. 
In value encoding, every chromosome is a string of values and the values can be 
anything connected to the problem. This encoding produces best results for some 
special problems. Direct value encoding can be used in problem for problems where 
real numbers or characters are useful specific to problem.   
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Greece Paris Bulgaria Germany Albania serbia 

 
Sample problem where Value encoding is useful is: 
 

 Permutation encoding / order encoding 

It is used in ordering problems . In this encoding scheme, chromosome represent a 

sequence of numbers i.e. chromosome is a string of numbers    

Example: Travel Salesman problem 
 

Objective function – To find the tour with a minimum cost involved for travel. 

Constraints: 1) All cities must be visited; 2) there will be only once of each city 

 

Design parameter: 1) Euclidean distance may be taken as measure for the cost 

function.  

 

 

 

 

 

 

 

 

 

 

Path Cities Order (Chromosome) Cost 

Path1 C   B   A  D  E  F 17 

Path2 A   B   D  C  F  E  15 

Path3 A   E   D  B  C  F 13 

Path4 F   C   D   B  A  E 13 
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Subject to 

) 

 Where   

Here  

 p is ordered collection of cities i.e. possible tour with starting city C0,  

 X is collection of cities 

 d is distance between any two cities Ci and Ci+1  
 

 

  

 

 


