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Abstract 
Inventories are idle resources which are maintained by every organisation for efficient and smooth running of its operations. So 

here we are going to control the inventory cost by minimizing the inventory cost. For maintaining optimum inventory, one must 

consider the appropriate reorder point as well as the economic order quantity. We propose an efficient genetic algorithm 

approach to the find economic order quantity at a proper reorder point. Genetic algorithm is an optimization method used for 

solving multi-variable optimization problems. Job-shops handle a variety of jobs, where each job is different and different 

inventory levels are to be maintained. A case study of a power plant where different types of raw materials are used. The proposed 

approach is tested on C-programme. 
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1. INTRODUCTION 

Inventory is a stock of items or resources used in an 

organisation, stock in hand at a given time and acts as a 

reserve of goods for future demand[11]. Determination of 

ordering time and ordering quantity is the main objective of 

inventory management and include appropriate safety stock 

for minimizing the stock-outs. 

 

A sufficient supply of items without too much over supply is 

known as inventory control and one thing is that preventing 

the supply chain members from getting affected by excess as 

well as shortage of inventory by controlling the inventory in 

an effective manner to decrease the total inventory cost. 

 

Here in this study the reorder point technique and the 

economic order quantity to control the inventory are 

considered. The reorder point is a point when we 

replenishment our stock (inventory) before comes down to 

zero for preventing shortage stock. 

 

Genetic algorithm is randomized search technique which is 

based on evolutionary technique [10]. Starting from an 

initial set of solutions, we generate new solutions by 

applying search operators like crossover and mutation. 

These operators are applied to randomly selected solutions 

from current set of solutions, where the selection probability 

is proportional to the solutions objective function value [2]. 

 

2. LITERATURE REVIEW 

P. Radhakrishnan et. al.[1] have discussed  the effective and 

efficient approach that works on Genetic Algorithms in 

order to determine the most probable excess stock level and 

shortage level required for Inventory optimization in the 

supply chain such that the total supply chain cost is 

minimized. S. Sakeel Ahmad et. al.[7] have proposed a 

method to find out the optimized ordering quantity at proper 

reorder point by using genetic algorithm approach. They 

considered some raw materials from the power plant and 

GA is implemented in C - programme. Mr. S. Godwin 

barnabas et. at.[3] have analysed the problem to determine 

optimal allocation of spare parts of auto mobile sector with 

replacement of defective parts. In this paper they tried to 

solve a problem of spare parts management system, 

concentrated to find optimal demand for a given spare parts 

management system to determine optimal inventory level in 

order to reduce cost. 

 

3. A CASE STUDY 

3.1 Data of Raw Materials 

In thermal powerplant; many raw materials comes in 

working process. Here we have selected some of raw 

materials in the proposed work [7]. The raw materials that 

are used are given below 

1. Al cladding sheet 

2. MS Electrodes 

3. SS Electrodes 

4. Fire proof wool 

5. Gaskets 

6. Steam seals 

7. Bearings. 

 

3.2 Demand Matrix 

The quantity of raw materials which are used in different 

months in a year is shown in table 1. 
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Table 1: Demand of Raw material 

Raw material / 

month 

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 

1
st
 100 100 100 100 150 150 200 250 350 300 100 100 

2
nd

 5000 5000 5000 5000 6000 6000 10000 12000 12000 10000 2000 2000 

3
rd

 1000 2000 2000 1500 2500 2500 4500 4000 4500 3500 1000 1000 

4
th

 100 50 50 50 50 50 150 150 150 100 50 50 

5
th

 5 3 5 5 4 1 12 10 10 15 5 5 

6
th

 2 2.5 2.5 4 5 2 2 2 1 2 2.5 2.5 

7
th

 200 200 250 250 200 150 200 150 100 100 50 150 

 

3.3 Various Cost of Raw Materials 

The purchasing, holding, ordering costs of various material are shown in table 2. 

 

Table 2: Cost components 

Raw material Purchasing Cost Holding Cost Ordering Cost 

Al cladding sheet 200 10 2 

MS Electrodes 3.65 0.18 4 

SS Electrodes 21.60 1.08 6 

Fire proof wool 173 9 2 

Gaskets 365 18.25 8 

Steam seals 3230 161.50 2 

Bearings 405 20.25 3 

 

 

3.4 Population Generation and Chromosome 

Representation 

Fitness function which is a part of genetic algorithm is used 

to calculate the quantity of each chromosome within the 

population for economic order quantity and reorder point. 

The population consists of group of individuals called 

chromosomes. Each of chromosome represents a complete 

solution of the problem. 

In our problems there are 7 raw materials which will have to 

deliver in all 12 months. So here we represent every months 

with a different genes and 12 genes made a chromosome. 

Each gene consists of 7 numerical value because we have 7 

raw materials. Now these 7 numerical values are to be 

encoded to binary (0,1). So when we place 1 will represents 

ordering cost and when we place 0 will represents holding 

cost[4]. 

 

So initially 12 chromosomes are generated randomly which 

will make (12*12 = 144) genes and is shown in table 3. 

 

Table 3: Randomly generated chromosomes 
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3.5 Initial Population 

A set of possible solutions are generated randomly[8] and 

length 7 in string is equal to the no. of 7 month.The costs of 

raw materials in every month are evaluated and shown in 

table 4. 

 

 

 

 

 

Table 4: Cost of every genes of initial 12 strings 

 
 

 

After finding out costs of all genes of population generation 

by using C – programme, we will arrange these costs in 

ascending order so that easily we can recognise the 

minimum cost string and maximum cost and in shown in 

table 5. 

 

Table 5: Cost of 12 strings in ascending order 

 
 

 

3.6 Fitness Function 

Fitness functions ensure that the evolution is toward 

optimization by calculating the fitness value for each 

individual in the population. The fitness value evaluates the 

performance of each individual in the population [3]. 

 

Fitness function for minimizing the total inventory cost is 

that 

 

F.F. = 𝐷 ∗ 𝐶 +  ( 𝐷 / 𝑄)  ∗  𝐶𝑜  +   ( 𝑄 / 2 )  ∗  𝐶ℎ 

Where         D = Demand,                        C = Purchasing 

Cost 

Co = Ordering Cost    Ch = 

Holding Cost 

 

Q = economic order quantity   where 

Q =  
2.𝐷.𝐶0

𝑐ℎ
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3.7 Crossover 

Crossover is very important part of GA to get better 

characteristics from fittest solution among generations [2]. 

Crossover is a recombination of components due to mating 

[4].A single point crossover operation is used in this 

problem. Here we break the two chromosomes and after 

breaking the genes that are right of the crossover point in the 

two chromosomes are interchanged thus crossover operation 

is done. After crossover operation two new chromosomes 

are generated. 

 

Example-   

Before crossover                                            After crossover 

0001¦110                                                          0001¦100 

0110¦100                                                          0110¦110 

 

Now we take first 2 strings as it is, because they have 

minimum cost among 12 strings. We do single point 

crossover operation among six string ( 11,5,12,6,7,3 ) and 

are shown in table 6. 

 

 

Table 6: 30 strings after crossover 

 
 

 

3.8 Mutation 

One or more gene values in a chromosome from its initial 

state is altered by the genetic operator known mutation [7]. 

By performing the mutation, a new chromosome will be 

generated. This is done by a random generation of two 

points and performing interchange between both the genes 

[1]. 

 

 

 

Example-   

Before mutation                                         After mutation 

0001110                                                          1001010 

0001001                                                          0011000 

 

We do mutation operation among last 3 initial strings (1,9,2 

).Here we perform first place mutation, second place 

mutation and third place mutation. By conducting these 

three mutation operation, we get 9 new strings and shown in 

table 7. 
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Table 7: 9 strings after mutation 

 
 

 

3.9 Generation of Chromosome for New Iteration 

In order to produce the most efficient chromosomes, we take 

first 3 strings (chromosome) from population generation, 6 

strings which have minimum cost from crossover 

generation, 3 strings with minimum cost from mutation 

generation and shown in table 8. 

 

Table 8: costs of optimized chromosome 

 
 

 

Now we pick the gene from first column (M1 month) which 

has minimum cost. We do same thing further 12 columns 

(all months) & adding these costs of 12 genes, then we get 

cost is 2515510.75. Basically we are trying to get the cost of 

fitness value of chromosome i.e. total inventory cost of all 7 

raw materials should be minimum. 

 

4. OPTIMUM CHROMOSOME 

M1 0 0 0 1 0 1 1 

M2 1 0 0 0 0 1 1 

M3 1 0 0 1 0 1 1 

M4 1 0 0 1 1 1 1 

M5 1 0 1 0 1 1 0 

M6 1 0 0 1 0 1 0 

M7 1 0 0 0 1 0 1 

M8 0 0 0 1 1 1 0 

M9 0 0 0 1 0 0 1 

M10 1 0 0 1 1 0 1 

M11 1 0 0 1 1 0 1 

M12 1 0 1 1 1 1 1 

5. CONCLUSION 

A GA approach is proposed to adding the optimal inventory 

level. The program is coded in C and is tested on a case 

study problem. In this paper, all the work that have done, is 

mainly concern with optimum inventory level, so genetic 

algorithm approach were used here for solving inventory 

control problem. The algorithm is found to terminate well 

within 100 genes by using crossover and mutation operators 

so we achieved our objectives which are minimizing the 

total inventory cost by optimal ordering quantity at reorder 

point using genetic algorithm approach. 
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