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Optimization has found widespread application in many branches of science. In recent years,
different methods and theories have been developed to find optimal solutions. Optimization
algorithms are inspired by nature as heuristics solutions to complex problems. Reverse
engineering is one of the applications of optimization methods. In reverse engineering set of
scan points are defined relative to particular coordination. In data registration process, the
scanned data sets that separate and combine to single coordinate system are called the process
of registration. In this research, the applications part has been digitized by coordinate measuring
machine(CMM) and the process of point clouds registration in experimental on two pieces in
position (without translation and with translation case) has been implemented. Using
gravitational search algorithm (GSA), particle swarm optimization (PSO) and genetic algorithm
(GA) optimization process is optimized and the registration parameters (rotation and
displacement) are obtained. The algorithms mentioned, GSA, the accuracy displacement,
rotational accuracy and better convergence rate and the run time is less. Finally, hybrid
algorithm is proposed that is combination of GSA, and Nelder-Mead algorithms (GSA-NM). In the
proposed algorithm, the initial guess values obtained by GSA and Nelder-Mead algorithm are
provided to ensure an accurate response. The proposed hybrid algorithm is superior to GSA and
Nelder-Mead, in terms of the number of iterations and the amount of convergence.

Keywords:
Registration
Optimization
Hybrid Algorithm
Gravitational Search Algorithm

  

1-   

     
       

    

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
94

.1
5.

5.
44

.8
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
4-

09
 ]

 

                             1 / 10

https://dorl.net/dor/20.1001.1.10275940.1394.15.5.44.8
https://mme.modares.ac.ir/article-15-9807-en.html


    

 -         

  

320  1394155  

  .   
   

    . 
 

  
    .

  ]1[.  
  

    
   ) 1(    

)1(  ( ) = ( , , … , )   
  x  )x(f 

    .   
 .   

  ]2[:  
 (  
 (1

   
   . 

   2 
 .

  
     . 
  

    3   
  

      
   

  .  
  ]3[.  

  
      
       

  .   
 

 ]4[.  
      

  .
    4 

  5 

 6  - 
7   

1- Heuristic Methods 
2- Convex 
3- Local Optima  
4- Genetic Algorithm
5- Particle Swarm Optimization Algorithms
6- Imperialist Competitive Algorithm
7- Ant Colony Optimization 
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8- Gravitational Search Algorithm
9- Bacterial Foraging Optimization
10- Simulated Annealing
11- Transformation 
12- Iterative Closest Point(ICP)
13- Fitness
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