-2 - BEitEHE 2024 -5 44 % 5

doi: 10.11823/j.issn.1674-5795.2024.05.03

5 F AFSA B A R 25 6 BB 7 R (AL 7755 T 5

T, B, FM, FFRRE, kBT
(PEAE T ERAAF L ZKMITEANRBE AT KT, 3 100095)

W OE: VRGBT EERAME, SHERENZAEEURB X E LR RMET R £ R
# A Rkt (RO E B, R T T AT & B H % (Artificial Fish Swarms Algorithm, AFSA) # & [ 5 % %
RBARAAT F o AT T 0 & CE & P R BT 2 8 3% 5 5K (Genetic Algorithm, GA) . b F B H %
(Particle Swarm Optimization, PSO) . AFSA &1 #E LR, 1 F#E DL AFSAE v, [ N % % R B AT & 17
MECEE; UNEKMELEMIFRGEZHATHRT N, #ET A EFHAY REHAL; RIEAFSA
Wy R AR R Y N R A R AR X A AR R, BEAT R A A R e A T B o AU ARG, DR
MR ERBERECENT RN, K, UEEREEEZTAR. RAHTAEE ISR, FGA. PSO. AFSAH
RAER D HI AT, H—FRIET hF R0 R 3T AFSA 8 b PR &t R 28 A A0 7 3% SR T 4
WP E R B AL E R, TREER IR G R aBEI AN I ERERE, SHAMERE, ¥
BrZd SHREEENEZFANBELIBEPNERBA X ARBRERATEERRSZE,

KB : BFFh; SMEERN,; ARAN; BRGERMEL; AT&BERX

FESES: V219; 0348.9; TP15  NEIFREM: A XEHRS: 1674-5795 (2024) 05-0022-11

Research on layout optimization method of resistance strain sensor
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YU Chong, LI Bo", MENG Wei, GUO Caiguohui, ZHANG Heyu
(AVIC Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: In order to solve the problem of sensor layout optimization in the process of structural digital twin system
construction, structural health monitoring system construction and some structural key information acquisition, a resis-
tance strain sensor layout optimization method based on artificial fish swarm algorithm (AFSA)was studied. The advan-
tages and disadvantages of genetic algorithm (GA), particle swarm optimization (PSO) and AFSA, which are widely used
in intelligent bionic optimization algorithm, were analyzed, and the AFSA was preliminarily determined as the core algo-
rithm of resistance strain sensor layout optimization method; Based on the finite element analysis of the wing truss struc-
ture with holes, the stress concentration part was determined as the key part; According to the basic principle of AFSA,
the regional coordinate system of resistance strain sensor layout was constructed to transform the problem of sensor layout
into the swimming rules of artificial fish swarm and to optimize the layout position of resistance strain sensors; Finally, the

optimization results of GA, PSO and AFSA were evaluated by using sensor coverage and optimization time as indicators to
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further verify the effectiveness of this method. The layout optimization method of resistance strain sensors based on AFSA

realizes the rapid optimization of the layout position of resistance strain sensors, and can modify the swimming rules of

fish swarm and the number of sensors at any time according to the specific working conditions. It has strong practicality,

and can provide solutions and technical references for the sensor layout problems in the construction of digital twins,

structural health monitoring and other systems.

Key words: digital twin; structural health monitoring; layout optimization; intelligent biomimetic optimization algo-

rithm; AFSA
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