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Abstract

The accuracy of the agrometeorological observation elements has an important impact on the ob-
servation effect, especially in the complex environment of the field, especially the factors affecting
the temperature change. At present, a large number of devices for field temperature observation
are mostly wireless sensor networks with scattered nodes. The sensors used are low-cost,
low-precision industrial sensors. Once they are in error, they are difficult to check and have a
great impact on subsequent analysis. In order to mitigate the difficulty in searching the dysfunc-
tional wireless sensors and targeting the problematic data, we analyze error from the perspective
of agricultural sensor network data, and subsequently check out the errors in the wild wireless
sensor network. By fully extracting and analyzing the standard data of the automatic station, it is
found that the maximum temperature difference between different regions on the same day is
approximately normal distribution on a one-year cycle, and the temperature data characteristics
collected by the analog automatic station are collected by industrial sensors. The data were ex-
tracted and smoothed, and it is found that this property is also applicable to industrial sensors.
Therefore we design a data error analysis algorithm, applied to wild industrial sensor calibration.
By validating temperature, which is one of the essential factors in agricultural atmosphere obser-
vation, the result demonstrates the efficiency of the algorithm. Instead of directly manipulating on
the current wireless sensor network, the algorithm conducts dimensionless processing, followed
by extraction, smoothing, and comparison to inspect error, to save the cost of error inspection.
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HIX FAp [=p:t BHEEE
A 1971 1971-01-01 6.8
A 1971 1971-01-02 9.3
A 1971 1971-01-03 6.3
A 1980 1980-12-29 8.9
A 1980 1980-12-30 9.8
A 1980 1980-12-31 10.4
Table 2. B point daily maximum temperature table
= 2. B HRIZBRER
HIX FAp [=p:t BHEEE
B 1971 1971-01-01 7.9
B 1971 1971-01-02 9
B 1971 1971-01-03 6.4
B 1980 1980-12-29 7.4
B 1980 1980-12-30 10.2
B 1980 1980-12-31 11.7
Table 3. Maximum temperature difference between A & B
FIABMESEEE
E4 B BREREZE
1971 1971-01-01 -1.1
1971 1971-01-02 0.3
1971 1971-01-03 —-0.1
1980 1980-12-29 1.5
1980 1980-12-30 -0.4
1980 1980-12-31 -1.3
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Figure 1. Automatic station analysis model framework
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Figure 2. Industrial sensor validation model framework
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Figure 3. Error detection flow chart
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Figure 4. Frequency distribution curve of the highest temperature
difference between A and B
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Figure 5. Industrial sensor test environment diagram
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Figure 7. Error detection test result chart
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