Geomatics Science and Technology WI4HI2EH AR, 2024, 12(3), 231-239 Hans Xl
Published Online July 2024 in Hans. https://www.hanspub.org/journal/gst
https://doi.org/10.12677/gst.2024.123029

BT FRE S IRE

R AE
FRVLTT EAR BRI 2 oty T7R BRI

RSO

Woks . 20244F6 H17H; FHER: 20244F7H10H; KA HM: 20245F7H17H

G2

HEHEEHER R MR ZEEENEERR, RHREVMREETE, Hs kP sk
AR, FERAREENS RSN RESEITERANEEEER . AXUETTHEk2S
LHBENIBIRE B, RIE/NB TSRS S PL(Extreme Learning Machine, ELM)AZU 7E 5038 A0 2
BRI RS, R TR (Particle Swarm Optimization, PSO)& i T ELMERI S ¥k 4,
FIBET/MNEE B PSO-ELMA & TR R, SCHMSIIE TR T . ik /Mg T I
WEAEEGE, AT BIEEARET RPN EROTIRAE; B AEPSO-ELMA &4 TIES, #
T T AREL S H B SR 5 TR BE SZ R R . Ke A ST B /i 2 I PSO-ELMAR 2L 5 B —ELMAR
R /MR BEELMARZLYT BT 25 SR T X L o d, SRRPASCRHAASTNERTNEER, H
TR AN SR TS 3 = A2 B B384k, RARRENREEGEN .

XK ia
WBHIE, JIRETRA, DBER, RFRL, BR¥EIN

Research and Analysis of a Combined Model
for Track Settlement

Guanhui Chen

Lianjiang Natural Resources Surveying and Mapping Center, Lianjiang Guangdong

Received: Jun. 17”’, 2024; accepted: Jul. 10th, 2024; published: Jul. 17th, 2024

Abstract

The deformation of subway track structure is an important factor affecting the safe operation of
subway, especially in terms of settlement deformation. Therefore, it is of great significance to
monitor the deformation of subway track settlement and accurately judge the trend of track set-
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tlement deformation based on the monitoring results. This article takes the monitoring data of the
subway line 2 in a certain city as an example, and leverages the advantages of wavelet analysis and
Extreme Learning Machine (ELM) models in data processing and prediction. The Particle Swarm
Optimization (PSO) algorithm is applied to optimize the ELM model parameters, and a PSO-ELM
combined prediction model based on wavelet denoising is constructed to achieve the prediction of
subway track settlement deformation. By using wavelet analysis to denoise monitoring data, the
interference problem of prediction results caused by unstable monitoring data has been solved;
By constructing a PSO-ELM combined prediction model, the problem of limited prediction accura-
cy caused by the randomness of model parameter selection has been solved. The proposed wave-
let denoising PSO-ELM model was compared and analyzed with the settlement prediction results
of a single ELM model and wavelet denoising ELM model. The results showed that the proposed
combined prediction model had the highest prediction accuracy, and the prediction error did not
change significantly with the increase of prediction periods, demonstrating high robustness and
adaptability.
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Figure 1. Extreme learning machine network structure
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Figure 2. Distribution of deformation monitoring points
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Figure 3. Settlement observation data of J4 monitoring point
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Figure 4. Comparison of denoising effects
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Table 1. Signal-to-noise ratio and root mean square error of denoised results
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Figure 5. Prediction results of subway track settlement using three models
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Figure 6. Relative errors of three models for predicting subway track settlement
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