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Abstract

In view of the phenomenon of high humidity in the geomagnetic room, the current main method is
to install moisture-proof glass cover and foam cover, regularly change dehumidifier and other
manual treatments. On the basis of Hongkui Zhi’s idea of developing an intelligent humidity mon-
itoring system, this research adds two applications, namely intelligent switch and intelligent de-
humidification, aiming to achieve fast and accurate remote intelligent dehumidification through
remote intelligent temperature and humidity monitoring, remote intelligent switch and dehumi-
difier integrated equipment. In addition, this paper collected the humidity and geomagnetic ob-
servation data of Huichang Station from March to May 2020, so as to compare the application ef-
fect of intelligent temperature and humidity monitoring and dehumidification integrated equip-
ment before and after the geomagnetic room is equipped with equipment. It mainly includes four as-
pects: using difference analysis to judge the background noise to analyze the stability of geomagnetic
observation data; the correlation analysis is used to test the statistical correlation between humidity
and geomagnetic observation data, as well as the correlation strength and direction; regression
analysis is used to analyze how the change of humidity affects the geomagnetic observation data;
the dehumidification effect of intelligent temperature and humidity monitoring and dehumidifica-
tion integrated machine is determined by nonparameter test.
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Figure 1. Structure design drawing of intelligent temperature and
humidity monitoring and dehumidification integrated equipment
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Figure 2. Some functions of intelligent temperature and humidity switch: (a) Temperature and humid-
ity data change; (b) Parameter setting of intelligent temperature and humidity platform; (c) Intelligent

switch control; (d) Real time monitoring data of intelligent temperature and humidity platform
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Figure 3. Diagram of FHD-2 D and Z components of Huichang Geomagnetic Station with multiple peaks and burrs
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Table 1. Description and statistics of first-order difference calculation results of D and Z components of proton vector mag-
netometer at Huichang Station
#= 1. SEBRFREHNNUD., ZHE—MEMTEERBRS T

N FlEReE /ME SN HfE Rt i 22 T %

giit giit giit giit giit PRUERR R giit giit

D20_diff 129536 4.480 -2.070 2.410 0.000 0.000 0.121 0.015
z20_diff 129536 15.300 ~8.200 7.100 0.000 0.002 0.751 0.565
D21_diff 132434 2.540 ~1.280 1.260 ~0.000 0.000 0.177 0.031
z21_diff 132434 37.20 ~17.800 19.400 0.000 0.007 2.754 7.589
D22_diff 132403 2.730 ~1.400 1.330 0.000 0.000 0.037 0.001
z22 diff 132403 26.900 ~13.500 13.400 0.000 0.002 0.798 0.638

7E: D20_diff: 2020 EHiEE D /> B —Br224y; Z20 diff: 2020 SEif Z p B —FrZE4y; D21 diff: 2021 L D 43
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Figure 4. First-order difference comparison diagram of D and Z components of Huichang Station proton vector mag-
netometer
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Table 2. Correlation between first-order difference of different geomagnetic components and humidity from 2020 to 2021

5% 2. 2020~2021 EARHHE D E—MES SIEERHE XM

H F D z B
FHRAE %L 1
BEM
LIPS e 0.093** 1
BEM 0
FHSRAE %L —0.008** —0.008** 1
BEM 0 0
VPSR -0.003 0 1.000** 1
z EN 0.1 0.841 0
- FHICMESL -0.001 -0.001 —0.006** —0.006** 1
o EN 0.509 0.496 0.003 0.003

**{E 0.01 FH(WR), IR,

Table 3. Regression equation model overview output results
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6 z 0.229¢ 0.052 0.052 11.415
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Table 4. First-order differential quartile and nonparametric test output results of geomagnetic D component and Z compo-

nent from 2021 to 2022
5% 4.2021~2022 FE1h#; D 2. Z HE—MESEMMMBRIESHRIEHmEBLER
B z p
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