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Abstract— Genetic Algorithm (GA) facilitates the 

hybridization of other local search to remove the problem of 

genetic drifts. Initial population affects the other stages and 

the success of GA. Genetic algorithm incorporates the local 

search techniques with genetic operations so it can improve 

the performance. Exploitation means to find the best result 

by using the already available knowledge and exploration 

means to investigate something new which is not available 

in the area of search field. Here in this paper different local 

search using Genetic algorithm has been studied. 
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I. INTRODUCTION 

Genetic algorithms (GAs) were developed by John Holland 

at the University of Michigan in the early 1970’s. The GA 

name “originates from the analogy between the 

representation of  complex structure by mean of  a vector of 

components, and the idea ,familiar to biologist, of the 

genetic structure of chromosome” (Reeves 1993)[1]. GA is 

the part of evolutionary computing, rapidly growing area of 

artificial intelligence. Genetic algorithms are inspired by 

Darwin’s Theory “survival of the fittest” [2]. GA evolves 

over generations. De Garis proposed an iterative scheme [3] 

to involving a Sequence of fitness functions. A randomly 

initialized population is evolved by GA using the first 

fitness the resulting population is used as the initial 

population for a GA using the second fitness and so on.  

Each new generation will be produced by existing 

generation by applying some Genetic operators 

The pseudo code of the generic Genetic Algorithm is given 

below.  

1) Step1: Initialization: Generate initial knowledge 

based population by deciding the encoding scheme. 

2) Step2: Selection: Calculate fitness value of each 

individual  

3) Step3: By using any selection technique, find the fit 

individuals (individuals having high fitness value) 

4) Step4: Crossover: Perform crossover on selected 

parents to create offspring’s.  

5) Step5: Mutation: Perform mutation on new 

individuals which is generated by crossover 

technique 

6) Step6: Replacement: Replace the unwanted parents 

with New generated good offspring’s  

7) Step7: Termination: Check for termination criteria  

If it satisfies the termination criteria, then stop the algorithm  

Else 

Repeat steps 3 to 7 

Genetic Algorithms repeats itself until it converges 

towards an optimal solution. Exploitation means to use the 

already available knowledge to find out the better solution 

and Exploration is to investigate new and unknown area in 

search space. The power of genetic algorithms comes from 

their ability to combine both exploration and exploitation in 

an optimal way [4]. Local Search Procedures (LSPs) are 

optimization methods that maintain a solution, known as 

current solution, and explore the search space by steps 

within its neighborhood. Hill climbing technique is based on 

local search. 

 
Fig. 1: 

A. Types of Local Search Procedure: 

Local Search Procedures (LSPs) are optimization methods 

that maintain a solution, known as current solution, and 

explore the search space by steps within its neighborhood. 

They usually go from the current solution to a better close 

solution, which is used, in the next iteration, as current 

solution. This process is repeated till a stop condition is 

fulfilled. 

//Apply local search to each selected individual  

BEGIN GA 

Gen: =0 {generation counter} 

Initialize population P (g) 

Evaluate population P (g) 

Done: =false 

WHILE not done DO 

Gen: =gen+1 

Select P (gen) from P (gen -1) 

Crossover P (gen) 

Mutate P (gen) 

Evaluate P (gen) 

Done : =Optimization criteria met? 

END WHILE 

Output best solution 

END GA 

B. Hybrid Genetic Algorithm: 

Incorporating problem specific information in a genetic 

algorithm at any level of genetic operation form a hybrid 
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genetic algorithm [8].Hybridization of knowledge and 

global genetic algorithm is memetic algorithm. meme is a 

unit of information that reproduces itself as people exchange 

ideas [9]. Two ways of hybridizing GA with hill-climbing 

methods for global optimization are investigated. The first 

one involves two interwoven levels of optimization, namely 

Evolution (Genetic Algorithms) and Individual Learning 

('hill climbing'), which cooperate in the global optimization 

process. Some existing version of it can be found in [10] 

[11] [12] [13]. The second one consists of introducing new 

genetic operators or of modifying the traditional one 

crossover, mutation, selection) in such a way that the new 

operators implement, in a certain manner, some basic 

principles of hill-climbing methods, This second way is 

more original since "denaturing" to some extent the standard 

GA. 

C. Hill Climbing Local Search: 

Hill climbing is an optimization algorithm for single 

objective function. In hill climbing algorithm a loop is 

performed in which the currently known best individual 

produce one offspring. If the fitness of new individual is 

better than parent it replaces it, else stop the loop.  

Algorithm 2: Hill Climbing Algorithm 

Procedure Hill climbing (parent)  

//parent – currently known best solution  

While (termination criteria is not specified) 

Do 

New_solution <– neighbors (parent)  

If (New_Solution is better than parent) 

Parent = New_solution 

End If  

End While 

return best solution 

1) Tabu Search: 

Tabu Search (TS) has been developed by Glover [5] in the 

mid 1980s. Tabu Search extends hill climbing by the 

concept that it declares solution candidates which have 

already been visited as tabu. Hence, these solutions must not 

be visited again and the optimization process is less likely to 

get stuck on a local optimum. The simplest realization of 

this approach is to use a list tabu which stores all solution 

candidates that have already been tested. Tabu Search is for 

enhancement for avoiding local maximums and good with 

memory mechanism to get better success through the 

iterations [6]. However Tabu Search makes the algorithm 

slower as usual beside its benefits. Abu search generates 

initial solution from different area of search space and seed 

better population to the algorithm in order to maintain a 

balance between exploitation and exploration. 

The outline of proposed algorithm is as follows. 

1) Step 1 Selective Initialization: Generate a 

population of n individuals. Apply Tabu search 

procedure to each n solution in the population 

using tabu list (of size t) that contains the best 

neighbors of that individual. The last individual 

from tabu list is selected as its best solution. After 

tabu search is applied to each n solution in current 

population, the current population is replaced with 

its generated best solution (i.e. Lamarckian 

approach). 

2) Step 2 Evaluation: Calculate the fitness of each 

solution in population. 

3) Step 3 Selection: Repeat procedure to create a 

mating pool.  

 Assign rank to each individual according to its 

fitness. Worst individual is given the rank 1.  

 Then apply the roulette wheel procedure to select 

the individual in order to generate the mating pool. 

The individuals are placed on the wheel according 

to their rank proportion.  

4) Step 4 Crossover and Mutation: Apply a crossover 

operation to each selected pair of parents from 

mating pool with the crossover probability. A new 

solution is generated from each pair. Then apply 

mutation operation to each new solution with 

mutation probability Pm.  

5) Step 5 Elitist Strategy: Select the best individual 

from the initial population and pass it directly to 

next generation by replacing it with the worst 

individual of population generated after step 4.  

6) Step 6 Replacement: Replace the current 

population by individuals generated in above step 

and return to step 2 until termination criteria not 

reached.   

2) Combination Tabu Search/Genetic Algorithm: 

The algorithm combines the principles of the two 

approaches. At initiation it creates a set of random valid 

solutions, and for several iterations it optimizes them using 

tabu search-based method. Then the algorithm applies 

genetic principles to the set of solutions, and this creates a 

new generation of solutions. The solutions retained from the 

previous generation keep the associated tabu lists; new 

solutions begin with clear tabu lists. The process of several 

tabu-principles iterations followed by genetic-principles 

iteration continues until computation termination criteria are 

met. This approach combines the advantages of the two 

algorithms and mitigates the disadvantages. Pure tabu search 

that uses only one solution can easily miss some promising 

areas of the search space, and a larger set of parallel 

solutions does not exchange information. The result of 

combined tabu search/genetic Algorithm is much better than 

pure tabu search or pure genetic algorithm 

3) Simulated Annealing: 

Simulated annealing is an iterative procedure that 

continuously updates one candidate solution until a 

termination condition is reached [7]. A candidate solution is 

randomly generated and the algorithm starts at a high 

starting temperature T. 

begin T =T0 

tstop= ts  

Current Gain= Calculate Gain  

while tstop >0 

do  

Accept Move=FALSE  

for i =1 to M 

//M is the number of move states per iteration 

do randomly select vertex V to move from one partition to 

another 

 New Gain = Calculate Gain ( ) 

∆Gain = New Gain Current Gain 

 if Accept Gain Change =(∆ Gain, T )then 

Current Gain = New Gain  
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Accept Move = TRUE  

Else 

return V to original partition  

if Accept Move then  

tstop = ts  

else  

tstop = tstop -1 

T = T *α 

 end  

 where Gain= cut size/ lAl.lBl 

Accept Gain Change(∆Gain, T ) 

 Begin 

 if move results in unbalanced partition  

then reject move 

else if ∆Gain <0 then 

 accept move 

 else 

R = random number (0< R <1) 

Y = e
∆Gain

/T 

if R<Y then 

 accept move 

 else  

reject move 

 end  

4) Accepting Vertex Moves: 

Accepting Vertex Moves M is the number of move states 

per iteration For each move state a vertex is randomly 

selected as a candidate to move from its original group to 

the other group When a vertex V is randomly selected for 

movement from one partition to another its score or 

acceptance of move is evaluated according to the function 

shown in Figure  A move is always rejected if it will result 

in an unbalanced partition while a move is always accepted 

if it will improve the solution Otherwise a move is randomly 

accepted with the probability of acceptance dependent on 

the system temperature T The higher the temperature the 

greater the probability that an inferior move will be selected 

This process allows the candidate solution to explore more 

regions of the solution space at the early stages of the 

algorithm The objective is to keep the solution from 

converging to a local optimum 

Stopping Criteria  

After each iteration the temperature T is scaled by a 

cooling factor where 0<α<1 The algorithm stops if there 

have been no changes to the solution after ts iterations. 

II. CONCLUSION 

Genetic algorithms are used to get the optimal solution of a 

given problem though there is no optimization algorithm 

that guarantees to produce the best optimal solution. Best 

optimal result can be obtained by introducing the best 

chromosome into the initial production. The result of all the 

algorithms shows that hill climbing is better than random 

one and result of combined tabu search and genetic 

algorithm is better than pure genetic algorithm and pure tabu 

search. The algorithm can be adapted for other evolutionary 

algorithms also. Genetic algorithm has some limitations 

such as certain kind of problems (variant problems) cannot 

be solved by means of genetic algorithm. This occurs due to 

poorly known fitness functions which generate bad 

chromosome blocks in spite of the fact that only good 

chromosome blocks cross-over. To avoid this type of 

limitation  local search is added. Local search works on 

exploitation power whereas genetic algorithm has 

exploration power. By merging local search with genetic 

algorithm the best optimal result can be obtained. 
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