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OPTIMIZING THE ESTABLISHMENT OF  
ASSEMBLY PLANTS WITH GENETIC ALGORITHM 

Miklós Gubán – Ákos Gubán 

1. SUMMARY 
In the last years we researched the problem of 
establishing postponed assembling plants. The 
assembling plants are established close to the 
users in the postponed assembling, so that their 
special requirements regarding to the end prod-
ucts can be considered. We made a new math-
ematical model and an effective heuristic algo-
rithm to handle this problem. 

In this paper we would like to present a new so-
lution for the task connected to the mathematical 
model. This solution is based on Genetic Algo-
rithm. At the end of this paper we also present a 
little sample task to present the new algorithm. 

2. MATHEMATICAL MODEL OF THE  
    ESTABLISHMENT 
1) We would like to present the original MP 

model. With this model and the associated LP 
model we can prove the convergence of heu-
ristic method [1]. 

2) We will give a Genetic Algorithm solution for 
the original problem. In favor of effectiveness, 
some operations were defined specially. 

2.1 The model 
In the following we shall give the summary of the 
mathematical model. In details see in paper 
[1,2]. 
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mpiq 0
Q  where iq  denotes the expected demand of user i for product . 

wmidD , where id  denotes the quantity of component  to be built in products required by user i. 

wrjb
0

B , where jb  is the available annual production capacity of supplier j from component . 
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mn
c

H
C , where c  denotes the maximal capacity of product  in the possible place . 

m
c

A
C , where c  denotes the minimal production capacity of product . 

0rnkjyY . 1
kj
y  if we deliver component  from supplier j to assembling plant k, otherwise it is zero. 

0pnkixX . 1kix  if we deliver product  to user i from assembling plant k, otherwise it is zero. 

 
3. GENETIC ALGORITHM 

Description of the Genetic Algorithm (GA) can 
be found in the literature for example [8]. We will 
give the most important operations of GA below. 
These operations are Creating Random Initial 
Population, Crossover and Mutation. The fitness 
function is the original objective function (re-
duced cost function). 

3.1 The structure of chromosome 

The chromosome has got two branches X and 
Y. Each X has got w pieces Y-s. 

Part X of chromosome contains the associating 
of users to possible places (digit 0, 1), part Y of 
chromosome the associating of suppliers to 
possible places for every part with the associat-
ed volumes. 

3.2 Create initial population for run 

3.2.1 Create one chromosome 

Denote po the number of users. Denote z the 
number of possible places. 

3.2.1.1 Create part X of chromosome 

1. Do the follow statements po-times: 
Generate a random number between 1 
and z in the step i. k denotes it. Take 1 in 
the place k of group i. 

3.2.1.2 Create part Y of chromosome 

2. After then calculate vector r using matri-
ces X, Q. 

3. Run throw components of vector r with in-
dex j. If rj = 0, then ignore the component. 
Let M = B and V =  . 
a. Now choose a supplier randomly with 

condition ml > 0. Let it be l. If  
, then  and  

and stop. < , then + , 0 and 
. Go to statement a. 

3.3 The Element mutation 

3.3.1 Crossover of part X of chromosome 

1. Choose a group i of user randomly from 
the part X of chromosome. 

2. Choose one element randomly from this 
group (generate a number j between 1 
and z). Do this step until the value of ele-
ment will be 0 ( ).  

3. Change the value of earlier element with 
value 1 to 0. 

3.3.2 Mutation of part Y of chromosome 

We will use the matrix Y for the mutation (estab-
lishment of suppliers). In the previous change 
supplier with random selection is the new as-
signment to possible place. Old user was i, the 
new is j for the user k. 

4. Subtract tk from component i of vector r, 
and add tk to value mj of element j. 

5. Let V =  
a. Choose a non null element l of row i of 

matrix Y. It can be two cases: 
, then  and +  < , then + , 

,  0 and go to step a. This algo-
rithm will be finished surely. 

6. Let V =   
b. Choose a supplier l randomly, accord-

ing to vector M (where ml > 0). It can be 
two cases: 

, then +  and 
 < , then + , 0 and 

. Go to step b. 

3.4 The Element crossover 

Two new chromosomes will be created from two 
old chromosomes.  
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3.4.1 Crossover of part X of chromosome  

1. Given two chromosomes (a,b). Choose a 
group k randomly from part X. 

2. Choose group k from chromosomes a and 
b. Change two groups each other.  

Do the next steps with two chromosomes. 

3.4.2 Crossover of part Y of chromosome  

3. Regard the matrix Y. Subtract tk from 
component i of vector r, and add tk to val-
ue mj of element j. Let V =   
a. Choose a non null element l of row i of 

matrix Y. It can be two cases: 
, then  and +  and stop. 

If < , then + , 
,  0 and go to step a. This algo-

rithm will be finished surely. 

Note: In the step a we can choose the next way: 

Order the possible suppliers in the row I 
with the distance: 

 

After then choose maximum value. In 
this case the assignment will be orient-
ed. This method gives better conver-
gence.  

4. SAMPLE TASK 
In this paragraph we present the result of our 
GA algorithm. This sample contains only one 
end product for the transparency. Conditions of 
the establishment are 

 The product contains 2 parts. 
 The product contains 10 part 1 and 6 part 

2. 
 where 4 end user with the following re-

quirements: 5, 7, 8, 10 / product 
 we have 5 suppliers 
 Production capacity in the suppliers part 

1:100, 20, 200, 50, 300; part 2:300, 200, 
70, 100, 20 

 maximum number of assembly plants: 10 
 Production capacity of assembly plants: 

minimum: 100, maximum: 120 
 cost of establishment of assembly plant: 

1000  

4.1 The result is with the one-off cost of  
      establishment 

The optimum result is the follow: 

We have to establish possible places 2 and 5. 
The assignment is the follow (above Figure 1.). 

The optimal cost is 8260 

 
  part 1  part 2  
centrum users centrum suppliers centrum suppliers 
2  2 3  2   
5 2  5 5  5 5  

 

Figure 1. 
The Distance matrix 
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Figure 2. 
Result of the demonstration program 

 

Figure 3. 
Convergence of the goal function. 

4.2 Convergence of the Cost Function 

We want to examine the convergence of algo-
rithm later. The next figure shows the conver-
gence of the cost function. The goal is to find the 
minimum. The figure shows good the conver-
gence. 

5. CONCLUSION 

In this paper we have given a mathematical 
model for the optimal establishment of post-
poned assembly plants and we have given a 
new solving method using GA. 

By solving the problem with modified GA we 
have got a more effective and simplified solving 
method. This method gives the same results 
than heuristic method an LP method. 

Problems: we cannot proof the convergence of 
the method, and stop condition. We will solve 
this problem later time. 

The summarize we can tell the article, that the 
problem can be modeled well, and the GA is an 
effectiveness method for this problem. 
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