o W & # R Fa6 % 1M
ELECTRONIC MEASUREMENT TECHNOLOGY 2023 4F 6 H

DOI:10. 19651/j. cnki. emt. 2211054

HTF ISSA-BP #Z M & 18 K
WERERSRURE"

##%1,2 %;ﬂ’%f‘*g i/?éﬁ-l’z )%]g\’,ﬂlj éF#@l’z
Q.2 R FHLEREEL TEARFRLTC TG 443002; 2. ZR X FEA5HELRFR &£ 443002;
3. & d A R K Byl R AR R R 650051)

W OE: BERARSEEMES MBS RBEIE N B R KT T 52 55 KN ) & A AR A B S R RS T
AL T A5 B K38 W S K AL B AT R T 32 ds R R T AR Ak R e, T BB K F B & 4, 1R — A G RS 1 RE
Pk BP 4 28 9 2% 19 T AR T, o S R Sin RT3 525K R 7 30 35 R 4K R s R W R Sk sE AT A4k R A
105 ARG BP 4t 25 (4% (AU (E K BE AT S 80300 . S B OB B, K PRab St 7 XYZ JF 1m) (9 17 3% 18 1 S 100
TELEY ) i A A5 B BRI B R B B BRI AT R e R B BN . AR B A L 2 BP M WM 4R B ES AR L, IR 1R 25
RSME B & T T 63. 4%, FHAHFTR 2% MAPE EHE S FHET 60. 4% L3t EFH 4R 2 MAE HES FTET
62. 6 %% , [a) Bt A% SC T 00 A58 280 Y50 0 (B AT B L STAE A AR Ak R B, £ L A T AR A i e o b T O A e R BE B A TR S A
ZEBITRIEE TR,

EEEE: WX BP Mg REMREL P RE Tah &M

RESES: TP183; TM753 XEFRIRAG: A EREAEZRSERE: 520.2060

State prediction model of transmission tower in landslide area
based on ISSA-BP neural network

Li Mengyuan"? Dong Ruike’ Wang Yanhai'® Zhou Dongyang'® Zou Mengjian'"*
(1. Hubei Provincial Engineering Technology Research Center for Power Transmission Line, China Three Gorges University,
Yichang 443002, China; 2. College of Electrical and New Energy, China Three Gorges University, Yichang 443002, China;

3. Yunnan Institute of Water & Hydropower Engineering Investigation, Design and Research, Kunming 650051, China)

Abstract: When the transmission tower foundation in landslide area is displaced, the maximum displacement of the
tower and the maximum stress of the rod will change. The state prediction model of the tower can be established to
obtain the maximum displacement of the tower and the maximum stress of the rod, so as to prevent the occurrence of
disaster accidents. Proposes an improved sparrow search algorithm to optimize the prediction model of BP neural
network. Firstly, Sin chaotic sequence and the dynamic adjustment strategy ol step [actor are used to optimize the
sparrow search algorithm. Secondly, the optimized model is used to optimize the weights and thresholds of BP neural
network to obtain the prediction model. The displacement value of the tower foundation in the direction XYZ is taken
as the input of the prediction model, and the maximum displacement value of the tower and the predicted maximum
stress value of the tower members are obtained. Compared with the model of BP neural network, the root error RSME
value decreased by 63.4%, the average relative error MAPE value decreased by 60.4%, and the absolute mean
absolute error MAE value decreased by 62. 6 %. At the same time, the predicted value of the prediction model in this
paper was in line with the changing trend ol the real value. In conclusion, the prediction model can accurately predict
the operation state of the transmission tower and provide strong guarantee for its safe operation,

Keywords: transmission tower in landslide area; BP neural network;sparrow search algorithm;step size factor dynamic
adjustment
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