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Abstract 1In this paper, quality control (QC) is applied to each meteorological element of weather data collected
from seven IoT sensors such as temperature. In addition, we propose a method for estimating the data regarded as
error by means of machine learning. The collected meteorological data was linearly interpolated based on the basic
QC results, and then machine learning-based QC was performed. Support vector regression, decision table, and
multilayer perceptron were used as machine learning techniques. We confirmed that the mean absolute error (MAE)
of the machine learning models through the basic QC is 21% lower than that of models without basic QC. In
addition, when the support vector regression model was compared with other machine learning methods, it was found
that the MAE is 24% lower than that of the multilayer neural network and 58% lower than that of the decision
table on average.
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Table 1. Information on sensors collecting weather

data
Type of Sensor Weather data

MHT-100T temperature (°C)

FST200-202 wind direction (degree)

FST200-201 wind speed (m/s)

MHT-100T humidity (%)
SP-110 solar radiation (W/m?)
SU-100 UV-rays (W/m?)
ES-642 ar-PM2.5 (u/m?®)
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Fig. 1. Location of the place where IoT sensors
are installed (Latitude: 37.708, Longitude:
126.895)
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Table 2. Details of basic quality control

Physical limit Time consistency Persistence

Min Max Max variation Min variation
Tem -40 60 0.1 0.1
Humidity 0 100 1 1

UV-rays - - - -
PM2.5 0.1 359.9 - -

Table 3. Error rate of basic quality control (%)

Physical limit Time consistency Persistence

#err/#total | Rateq,|| #err/#total | Ratee,|| #err/#total | Rateer
Tem 0/10060 0.0 || 251/10060 | 2.5 0/10060 0.0
Humidity|| 0/10060 0.0 || 798/10060 | 7.9 0/10060 0.0
UV-rays|| 0/10060 0.0 0/10060 0.0 0/10060 0.0
PM2.5 || 34/10060 | 0.3 0/10060 0.0 0/10060 0.0
SR 0/10060 0.0 0/10060 0.0 0/10060 0.0
U 0/10060 0.0 ||1571/10060| 15.6 || 0/10060 0.0
v 0/10060 0.0 ||1571/10060| 15.6 || 0/10060 0.0

*Tem is temperature and SR is solar radiation.

5. 7|AStE & o] &% wA v
5.1 e

oA ARKE 71 AISEE 0]-&3 QC B o] E
HAE 9st &AEE 12 29 2} 712 QCE AAL

calculate estimates

through model

!

calculate standard deviation

of data

I

caluate 3o

normal

3o + estimate < weather data
<30 - estimate

Fig. 2. Flowchart of quality control using
machine learning
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Table 4. Machine learning—based QC and

error correction results on raw data

Support vector regression Multilayer perceptron Decision table
30 error ) 30 error ) 30 error )
MAE #errfiitotal | Rate. (%) Time(s) || MAE #err/#total | Rate. (%) Timels) || MAE #err/total | Rates;(%) Timel(s)

Tem 0.035 | 292/10050 3 1464 0.048 | 1710/10050 17 53 0.521 | 7680/10050 76 4
humidity | 0.331 | 148/10050 1 2378 0512 | 1585/10050 16 53 1.532 | 6752/10050 67 5
UV-rays|| 0508 | 4508/10050 44 2202 0.926 | 3688/10050 37 49 1.759 | 7033/10050 70 2
PM25 || 2740 | 390/10050 4 883 4282 | 772/10050 8 54 4.669 | 3466/10050 34 8
SR 0.002 | 138/10050 1 1126 0.003 | 88/10050 1 50 0.002 | 136/10050 1 2

U 0.343 | 432/10050 4 717 0521 | 1006/10050 10 52 0.396 | 794/10050 8 5

) 0425 | 565/10050 6 704 0.497 | 1420/10050 14 53 0.499 | 1158/10050 12 4
Average|| 0.626 | 925/10050 9 1354 0.970 | 1467/10050 15 52 1.340 | 3860/10050 38 4

Table 5. Machine learning—based QC and error correction results on non—interpolated data after basic

QCs
Support vector regression Multilayer perceptron Decision table
30 _error ) 30 _error ) 30 _error )
MAE #err/#total | Rateq (%) Timels) || MAE #er/#total | Rateq(%) Timels) || MAE #er/#total | Ratea(%) Time(s)
Tem || 31.240 | 8742/10050 87 1420 42.507 | 8402/10050 84 48 42,631 | 8910/10050 89 2
humidity || 98.569 | 2956/10050 29 4154 ||163.888 | 7264/10050 72 49 119.810 | 7239/10050 72 2
UV-rays|| 0508 | 4508/10050 44 2202 0.926 | 3688/10050 37 49 1.759 | 7033/10050 70 2
PM25 || 9283 | 843/10050 8 829 25.650 | 7313/10050 73 49 17,620 | 6870/10050 68 2
SR 0.002 | 138/10050 1 1126 0.003 | 88/10050 1 50 0.002 | 136/10050 1 2
U 160.864 | 928/10050 9 4091 291.154 | 5539/10050 55 49 205.336 | 5523/10050 55 2
) 160.932 | 964/10050 10 4336 ||289.946 | 5524/10050 55 48 205413 | 5524/10050 55 2
Average || 65.914 | 2726/10050 27 2594 ||116.296 | 5403/10050 54 49 84.653 | 5891/10050 59 2

Table 6. Machine learning—based QC and

error correction results on interpolated

data after basic QCs

Support vector regression Multilayer perceptron Decision table
30 error ) 30 _error ) 30 _error )
MAE #err/#total | Rate (%) Timels) || MAE #er/#total | Rate. (%) Time(s) | MAE #err/#otal | Rate. (%) Time(s)

Tem 0032 | 287/9665 2 1402 || 0.0457 | 493/9665 5 46 0.4975 | 7716/9665 80 2
humidity || 0.3034 | 129/6429 2 798 0.3985 | 281/6429 4 31 1.8134 | 4315/6429 67 1
UV-rays|| 05075 | 4508/10050 44 2202 || 0.9263 | 3688/10050 37 49 1.7586 | 7033/10050 70 2
PM25 || 2.0483 | 388/10013 3 928 2437 | 40510013 4 50 34803 | 3398/10013 34 2
SR 0.0021 | 138/10050 1 1126 || 0.0032 | 88/10050 1 50 0.0024 | 136/10050 1 2
U 02347 | 332/7254 4 165 0.3345 | 419/7254 6 34 0.2601 | 501/7254 7 2

) 0.2687 | 436/7254 6 219 0.3436 | 478/7254 7 16 0.3043 | 6137254 8 2
Average|| 0.485 888/8674 9 977 0641 | 836/8674 9 39 1.160 | 3387/8674 38 2
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Fig. 3. Raw data of humidity (data regarded ed as error in the basic QC are marked on the X—axis)
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Fig. 4. Graph of humidity data corrected using support vector regression
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