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HIGHLIGHTS

GRAPHICAL ABSTRACT

e Designing and proposing two space
simulator flying platform designs with
four and three cold gas thrusters.

e Dynamic model extraction and
Attitude control design for each model
using PD controller.

e Comparison of two model with criteria

of weight, cost, accuracy and control
effort.
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In the design of aerospace systems, certain requirements such as efficiency,
weight, and cost are highly significant. This article presents the design and
configuration of two flying platforms for simulation of space systems, using
cold gas thrusters for in-space maneuvering, in SolidWorks software. In the
first drone, three cold gas thrusters are mounted at the end of three arms, each
installed with a 120-degree angle difference. The second platform design
features four thrusters, and the angle difference between the arms where the
nozzles are installed is 90 degrees. After extracting the dynamic model and
analyzing the two systems, a PD controller with optimal coefficients was
designed and simulated using the genetic algorithm optimization method to
control their status. The simulation and data analysis results reveal that the
platform with four cold gas thrusters performs better in accuracy and control
effort, while the other with three thrusters performs better in weight and cost.
By comparing and analyzing the results, the user and designer can make the
appropriate choice for the intended operation.
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Evaluate Population \
For N = 3 to all numbers of k,, kg, and k;. Y
kpp = 0.003972 kg = 0.006972

kqs = 0.00185 kg = 0.00385

evaluate kpg and kggp(kye and kgp) by Eq. 17 v
(Fitness Function).

repeat GA: f
for each k,, kg, and k; N
Fopj= evaluate k,, and kg (k,e and kgg) by Eq. 17. 4
next i. \
select n parents (Crossover). A
create m parents and k offspring (Mutation). q
evaluate offsprings by Eq. 17. \.
replacement 1)
until GA stopping criteria is fulfilled. \Y
end N = 50. VY
End. \F
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