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Application of Genetic Algorithms to
Stephenson Machine (1)

Abstract

Due to the rapid development witnessed by our contemporary world, the
importance of achieving systems with high performance and reliability has
emerged, which has led to an increase in interest in the science of artificial
intelligence, as it has proven its worth and effectiveness in addressing many
pending issues and complex matters in various scientific fields, whether in
computer science, operations research, image processing, or even in
mechanics, as design engineers provide plans for the Stevenson machine that
include a theoretical study of the machine and its mission [1]. However, when
implementing these plans, it was observed that the actual path of the special
point in the machine is deviated from the specified path due to the difficulty in
making accurate calculations of the lengths of the machine bodies by the
machine designers. In our research, we will work on determining the optimal
dimensions of the machine bodies with the aim of reducing the displacements
between the actual path and the required path of the special point in the
Stevenson machine of the first type with rotational joints using genetic
algorithms.

Key words: Stephenson Mechanism (1), genetic algorithms, Gin
Chromosomes, Random Mutation.
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Aga)lal) aa lgbmad ahal) cisaidll sae 2aa3 (3) palll pape B

(Lower; Upper) yally (6 xSl Jsaia IS ad s Jlas 2333 (4) il gape G
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(1) Cpmibins A o Lriad) dsa ) i) (G
o By sl cnen cVpaial) asifislelye e [ ] JSED (a Copmisd o il 038 i of e
e S Adla
cdaadls & yleal) fasi (Start) ) e Taaally &
(208 Juadl il Jumdl ¢ Juadl) Lajleda) alpall Zladl agus )l sl 5 4000 52800 (pa g

|| = Piotfunctions |

Plot interval 1

[ Best fitnecc [ Best individual [ Distance
[ Ex pectation [ ] Genealogy [ ] Range
[ score diversity [ Scores [] selection
[ Stopping [ Max constraint

[ Custom function: |

|| = output function

[ Custom function: |

|| = Display to command window |

Level of dicplay: | off w

[ B User function evaluation |

Evaluate fitness and constraint funchions | m senal -

g 2l AU Al Gai Al Galdll (M — File)cile (e
L=sqrt(sum((x(1)*cos(x(2)+15)+x(3)*cos(x(4)-a(i,1)))"2+
(x(5)*sin(x(6)+30)+x(7)*sin(x(8))+x(9)*sin(x(10))-a(i,2)))"*2);

ol L S s (Lower Upper Bounds) sUawssll Glall ally Ll adl) (o yais
:(Optimization) 33L i (4)

[pi/2 0-pi/2 0 -pi/2 0 -pi/2 0 -pi/2- 0]
[pi/2 15 pi/2 15 pi/2 15 pi/2 15 pi/2 15]
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Ll a glad) Al
Glaa Adg g

oaan daaly Ay
2026 pl= 10 2a2l) 48 alaal)

Pl LUKSY ) dial) Gaa) )il clglad Gl aey Lo Uiloan 3l 301 (o pmiy

x(10

x(1) | x(2) | x(3) | x(4) | x(5) | x(6) | x(7) | x(8) | x(9) )

13.79| 084 | 5.05| 145 | 236 | 1.37| 3.22| 1.35| 7.61 | 1.39

7 9 7 3 7 4 3 3 9 8
saalyall
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