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Research on the Construction Method of General Components for Modular
Flight Vehicles
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Abstract: In order to meet diverse mission requirements and reduce design and production costs, modular design has become an
important development direction for flight vehicle system design. For modular flight vehicle, general components are key components
and also the primary prerequisite and important foundation for carrying out modular design. To address the problem of poor module
universality in traditional flight vehicle design, a general component construction method based on self-organizing mapping neural
network is proposed. Firstly, the characteristics and content of modular flight vehicle design are introduced. Secondly, in response to
the problem of long computation time and easily getting in the local optimization in self-organizing mapping algorithm, the calculation
process for the general component construction method combining self-organizing mapping and neural network is proposed. Finally,
simulation experiments are conducted using a modular flight vehicle design example to validate the proposed general component
construction method. The results show that the method can effectively meet the requirements of modular flight vehiclegeneral

component construction, and significantly improve computation time and solution accuracy compared to a single self-organizing

mapping algorithm.
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Tab.1 Main content of modular design for flight vehicle systems
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Fig.2 Schematic diagram of SOM network structure
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Fig.4 Flowchart of self-organizing mapping neural network

algorithm
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Fig.6 Schematic diagram of the general component construction

process
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Tab.2 Attributes of clustering indicators for various types of

components
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Tab.3 Initial parameters of self-organizing mapping neural

network algorithm
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type components
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2026 4F
0.60% ® Sl:3E HEB:
o 508 FH 1

0.55} ° e ____
1 & !
050} = . ol
’ ° :"*:**ﬁ*‘&* *:

i 1 * e W
i oo o Pl R
o ° 1 &m !
* W K 1
040 P oS ooy x|
® : e ‘*** * |
035+ o ® : * ;*“i*‘ :
e : g t** :
030} & s s s [

10 15 20 25 30 35 40
I RHE I F1/(%)
E10 RetLBEBARAMFABMERLER

Fig.10 Clustering results of maximum steering angle attribute for

steering engine type components
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Fig.11 Clustering results of maximum steering angle velocity

attribute for steering engine type components
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Fig.12 Clustering results of thrust attribute for engine type

components
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type components
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Tab.4 Comparison of computation time and accuracy
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Tab.5 Modular flight vehicle universal component library
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