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Improved frost prediction performance through pre-processing of weather IoT data
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Fig. 1. KMA Weather data distribution(TP, R_HMDT)
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Table 1. Distribution of IoT station's collection dataset
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2017328 202197 34190} 2] s 254 col o] A2l
Ay Zeflad R epi(frost:1, nonfrost:0)2 Alstil glojgAloz e
ghet. 2efu Afele A 7S A 2700] BEEA], maxo s A
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zolct, A olg HsHUAL  7)4Pd(Korea  Meteorological
Administration, KMA)[3]o|A  Algske=  £37|AE(Automated
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Synoptic Observing System, ASOS), =%7]AH4E(Automated C{gitte TP | GTP | WeS | RF | ASR RE)I'T[M NR.9 | Tdp
Agricultural Observing System, AAOS) @ ARTE gjo]El2 &85} mean | 12.178 | 12.388| 122 | 165 | 6.13 | 70.28 | 2597 | 5.98
7. o] Solgt JRIK|RI A2] Al 2 Ojan lolElS A1e slus std | 10.66 | 1221 | 131 | 932 | 695 | 2350 | 11.15 | 11.72
AL oF SU SARIAU A 27 blolBiE 2712 Skt min | -100 | -100 | 0 0 0 | 01 | 0 |-124694
o], Al2] wAjol| th2 7154 Q Ao tfst MA{2|A] &8sk} sl max | 1047 | 1047 | 1023 | 3276.7 | 327.67 | 102.3 | 6553.5 | 105.3438
R THEA(2017 ~20219)0F 7142000 ~ 2008H) S £5 AAl6}H © skew | -0.081 | -0.899 | 2.329 | 72.737 | 1476 | -0.472 |287.201| -0.223
A ﬂ"‘i 2 718 )& &l e i kurt | -0.777 | 7.527 | 80.893 [23228.1] 12.131 | -0.934 | 1668546] -0.837
O[EJIY] 718 @912, 71E AF4IE HIFCE U7|R%(TP), 22 [outmin | -21.95 | 244 | 0 0 0 0 0 | -318
(GTP), EQFRE(NR9), 7H2HRF), Z&(WeS), UARKASR), o]&d  |outmax| 4645 | 50 | 20 | 470 | 77 | 1023 | 60 4




Table 2. Comparison t-test between stations(mean)

STATION- | 3001- | 3001- | 4001- | 4001- | 4001- | 4001- | 6001- | 8001-

STATION | 8001 | 9001 | 6001 | 9001 | 9100 | 9300 | 9100 | 9001

p-value | 0.019 | 0.116 | 0.004 | 0.086 | 0.108 | 0.011 | 0.012 | 0.025
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0% 90012 ChEEo] = ulwoj Zlo] =A| UeRtt J2]1 7|15 801
BloA = TR0 0of 7PEa, U QQIRF)OIA AT 0.02 ofst=
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Table 3. Performance evaluation table according to t-test test
result group and IR vision

accura | precisi f1_sub
Group IR oy on recall | auc f1 AfBef | 2e-len

Alx 0.04 0.960 | 0.709 | 0.529 | 0.529 | 0.544 i
(6615, 0.2 0.939 | 0925 | 0.845 | 0.845 | 0.878 | 0.334 | .

267) 0.4 0.954 | 0942 | 0942 | 0.942 | 0942 | 0. 063
A2xx 0.06 0.940 | 0.845 | 0.519 | 0519 | 0.521 | ) 70A023
(3897, 0.2 0.920 | 0.906 | 0.786 | 0.786 | 0.830 0 309 | -0.048

251) 0.4 0.911 | 0903 | 0.878 | 0.878 | 0.889 | 0.059 | -0.053

Blx 0.01 0.992 | 0.496 | 0.500 | 0.500 | 0498 | | -~
(8012, 0.2 0.985 | 0.983 | 0.957 | 0.957 0.97 0472 |

62) 0.4 0.987 | 0982 | 0.984 | 0984 | 0983 | 0014 |
B2x* 0.01 0.989 | 0.495 | 0.500 | 0.500 | 0.497 | | -0.001
(4757, 0.2 0.977 | 0974 | 0.942 | 0.942 | 0.957 | 0.460 | -0.012

56) 0.4 0.978 | 0.980 | 0.967 | 0.967 | 0.973 | 0.016 | -0.010

Clx 0.02 0.964 | 0958 | 0.954 | 0.954 | 0.956 | - T i
(14627, | 0.2 0.962 | 0948 | 0.912 | 0912 | 0.929 —0 027 | -

329) 0.4 0.964 | 0.958 | 0.954 | 0.954 | 0.956 | 0.027 | .-~
C2xx 0.04 0.968 | 0.484 | 0.500 | 0.500 | 0.492 | B 70A464
(8654, 0.2 0.943 | 0.934 | 0.843 | 0.843 | 0.881 0 389 | -0.048
307) 0.4 0.947 | 0.938 | 0.927 | 0.927 | 0.933 | 0.052 | -0.023

* 1: Free frost period(May-September) included
*x 2: excluding free frost period(May-September)
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Fig. 2. Comparison of prediction performance between models(2™-17)
(Accuracy, Precision, Recall, F1, AUC)
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Fig. 3. RF of feature_importance(Up: Free period included, Down: Excluding free period)
(x: solar, t_min, t_diff, gtp, gtp_min, w_speed, rain, t-soil, Tdp / y: Importance)
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