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Abstract

At present, the main monitoring method of landslide is point monitoring, but this monitoring me-
thod can only reflects the local deformation of landslide, not the whole deformation on landslide
surface, and in the process of measurement, the monitoring value is often disturbed by random
noise and affects the measurement results of each sensor. Both cases have great influence on
landslide prediction. In this paper, two theories of fractional calculus and data fusion are com-
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bined to establish a fusion processing model of fractional differential landslide data. A more com-
prehensive information is obtained by this algorithm. Then the actual monitoring information of
landslide is used for experimental calculation. The results show that fractional differential has
significant data fusion effect. Compared with dynamic weight weighting, the algorithm has higher
accuracy and better feedback of global information of landslide. It is helpful to improve the accu-
racy of landslide monitoring and the scientific nature of prediction.
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Table 1. Monitoring data
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M HA SHZ1-01 (mm) SHZ1-02 (mm) SHZ1-03 (mm) SHZ1-04 (mm)
2012/9/5 0.26 0.69 0.59 1.47
2012/9/20 1.04 1.56 231 242
2012/10/5 1.36 1.52 324 2.12
2012/10/20 1.26 0.38 2.14 3.26
2012/11/5 178 222 3 4.08
2012/11/20 0.36 143 0.8 229
2012/12/5 1.45 0.17 0.85 0.94
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Table 2. Comparison of different methods
F 2. NEFHERELR

s EA 0.2 MRS E(mm) 0.5 Al & E@mm) 0.8 MMl &Emm)  SHEBUEINAUE (mm)
2012/9/5 1.25 1.36 1.50 0.59
2012/9/20 1.38 1.45 1.54 1.62
2012/10/5 1.62 1.62 1.61 1.92
2012/10/20 2.28 2.06 1.80 1.58
2012/11/5 1.86 1.78 1.68 2.47
2012/11/20 1.61 1.61 1.61 0.94
2012/12/5 1.26 1.37 1.50 1.00
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Table 3. Comparison of fusion precision

3. MAREXE

[ESEWIRPS 0.2 By 0.5 ffr 0.8 By BABUE L

Rl A 0.3937 0.3707 0.3676 0.6219

M3 RTUAE Y, 2 H R o B A R RS L L S A BUE AU M S0 L B ey . A S B
IR E R . FEARRMEARRL G, 2T 0.2, 050 0.8 X =FARR MBI UGHATEE, MRAhE RS EXT H
HE LA, 0.8 i B SRS LT v, (HAERRA R 0.8 Bt B & PR 15 B BR AL, IEpJEE
SRR, XA TS TARRIT . P AER S Bk i & b, BRE IR R S A v (5
B RCLAN, BESR RS IR, ZRa I8 0.5 B i & RUR iR

5. &ig

ARSCRE 73 HaBir i o3 B 51N BIEE R S AL B AR, AL T B I Vi B (1 e o A AR AR 8],
SRR Ty B oy T DA NI R 2 S BEAL TR, AT M D5 B A R A AT e . )
i i od B S B B AR B 5 0 B R G SRR, Rt 1 B AR 23 B R i S
TAERIRE . AN T IET BN AR IS E SR, T BRI RN AR a) 28 R
ERIRIERGERE S, ATRZEE TV FE R R CALEIR, S Al e e, #gn A s)
HEHUR S BB I SR b) B o e R S 8, RB R 7l EE N —F R, B
LBRIMERZ S WAERRAIEF 0, RIS IRE GG o) HENESA LR 3 202 5 1
IR S A RLRE I (8] Hh 2 5 S HAB AN R R R B T4, — e R B 1 3 S5 TN i i
RIPTSENE, R EESLERT A Kb 2 R ISR .

SE K

(1] ZFimi. = e X it o P 2 B ) T ke T 72 [D]: [1 221830, it w5 K22, 2010.

2] b ARG AT EERIWT T KA R BRI [D]: [t 22 Arig ). sl USRS, 2012.
(3] HR, VFEL, HRARE. BN AR 1 BB BT SRR ). THENLR AL, 2012, 29(2): 414-420.

[4] Mathieu, B., Melchior, P., Outsaloup, A., ef al. (2003) Fractional Differentiation for Edge Detection. Signal Processing,
83, 2421-2432. https://doi.org/10.1016/S0165-1684(03)00194-4

[S] Trelea, I.C. (2003) The Particle Swarm Optimization Algorithm; Convergence Analysis and Parameter Selection. /n-
formation Processing Letters, 85, 317-325. https://doi.org/10.1016/S0020-0190(02)00447-7

[6] Podlubny, I. (1999) Fractional Differential Equations, Mathematics in Science and Engineering. Academic Press, New

York, 8-15.
[71 Xz, . 2T Kalman JEHH0R G BRPIE AR TE 24 SN[, A BT % E 556 53R, 2015, 26(4):
30-35.

(8] EAELL. FET 73 AR o (S s e A I B i S HORBIE 7T [D]: [ 200830, S8 SIETLR, 2018.

DOI: 10.12677/aam.2021.105171 1621 IR Esid


https://doi.org/10.12677/aam.2021.105171
https://doi.org/10.1016/S0165-1684(03)00194-4
https://doi.org/10.1016/S0020-0190(02)00447-7

	基于分数阶微分的滑坡变形监测数据的融合
	摘  要
	关键词
	Fusion of Landslide Deformation Monitoring Data Based on Fractional Differential
	Abstract
	Keywords
	1. 引言
	2. 分数阶微分的定义
	3. 滑坡监测信息的融合算法
	3.1. 数据融合处理模型
	3.2. 数据融合处理过程

	4. 应用实例
	4.1. 模型参数的确定
	4.2. 融合结果比较与分析

	5. 结论
	参考文献

