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Implement of Search Cases of Environmental Data Based on Fuzzy Criteria

for Development of Environmental Scenario Generator

Jongchul Park - Man-Kyu Kim'

Environmental data plays an important role to enhance the reliability of experimental results in M&S(Modeling
and Simulation). Especially in Military M&S, extreme weather events can be used for virtual training and
simulation importantly. However, the environmental data is huge and it is dispersed among multiple organizations.
It is difficult for M&S operators to select the date and area where the weather phenomenon occurs in the real
environmental data and to acquire them. Environmental data retrieval technology based on Fuzzy criteria is one
of the important technologies for developing Environmental Scenario Generator. As a result of this study, a fuzzy
retrieval algorithm composed of four main parameters(RV, MF, FRA, and MRV) was presented. This study
suggests that the RV can be used as 14 m/s for wind speed and 80 mm/d for precipitation to search the date
of storm accompanied by high wind. The MF, the FRA, and MRV can be used sigmoid, 0.2, and 1 respectively.
The algorithm proposed in this study is expected to be very useful for searching the date on which weather
phenomena necessary for simulation occurred.

Key words : Modeling and Simulation, Environmental Scenario Generator, Fuzzy, Precipitation, Wind speed
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77 Ageld F ot chR A 1
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SEH o wHH(Headquarter of Korea Army, 2001)
1] 7t wito] A M&SOIN 83 Aol A
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[

axgo] HHA¥staL, oF 13 m/s o doflxl= 7k 9 th7|
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% otk
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off AlRke =& 4= Qlek. 50 mm/12hr (100 mm/d) o]}
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mnvd o4} 14 m/s o] & AolE]7] ufjiel Ao
ARSEE HEHQ HA] g T B ol B
F edet do R Fgthe FASEYETS, AR
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rjetoR 71E dplit SEUEsee Fes
A3 o) AT} WEALS o 3Gy, H AT
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3. ¢xFFE 9w 24

HA| HAE 913t vi7iHE o2 472 skeic
AR, S FAlo| tigt 7|ZZ(Reference value, RV),
=4, A 44 3k (Membership function, MF), A,
7123koll tigt v]-&(Fraction of reference value, FRA),
A, 712gke] ik si<4x(Multiples of the reference
value, MRV)o|t}.

Table 1. Default values of parameters for fuzzy search

Phenomenon RV MF FRA MRV

Storm 80 mm/d | sigmoid 0.2 1

High wind 14 mv/s sigmoid 0.2 1

RV: Reference value

MEF: Membership function

FRA: Fraction to reference value
MXR: Multiples of the reference value

Table 12 &2 -pof|A] 2} wj7ljea=o] 27| gk A&
HojZErh RV o7l @ARS HoE i AMgEl= gk
Sfujstr] F-9-of thaf 80 mmvd, Z+-Foll tal 14 m/s7}
Z¥7F AME QI 59-0F Fgo] 7|k oo R Aoy
7] wEol] MF= A] Lo =7}k AMS-E|9iTh FRA:= HE
Wrgro] Feis AAsh=t] ARgHE 712 AoA
= AdasuaEts she WA EEHAY B E
ARSI Ty 2 A dAke] AR E Ssket)
Tilo] Q7] wiige] = gre] AA| REs 7Nt g g}
Uegheg 2Jek] okett ofol| ket MigAla=e] 7]
o] oA Lutof gict. AR WEAFE
ARAEe] AP og ¢lo] 21 Ask=t] g7} 9lct. ©]
off 2 Aftelalz 71Egkell ek HleS AMgote] AR
A7E Ao g Ededre] JHE 24T 4 A=
£ 3190H 028 27] HoF ARSIt MRV A
THolE FhprollA] 715Gk ool YRS wf 11 gho]
FolZ @4l B 77ke AR oF W 7]Egk oA
& & ozl AAE FYstA AdsherE Adske
o] ARgHT olE S0 80 mm/de} 100 mm/d= HA]

B glol B 12 U 359 92k g Aol
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Table 2+ sigmoid membership function®} FRA 0.2,
MRV 1< ARgat 52] 4 AzjolA] 4F9] 207he] 2z
= ozt o] % 1492 Al 7j9] At FEEE
g ol GRbAQl AME e Wel 370 ARl st
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7ot 14 m/s] S0l 71 A7 Al 1 &9
2 AAE A= 20154 59 119, 20079 94 169,
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Table 2. The top 20 results from the search by default
parameter values

. Precipitation | Wind speed | Fuzzy
Ranking Date (mnvd) (nvs) Score
1 2015-05-11 115.5 19.3 1.000
1 2007-09-16 113.5 43.0 1.000
1 2012-04-21 84.5 15.6 1.000
2 2015-09-30 93.5 133 0.997
3 2007-09-05 75.0 14.2 0.996
4 2012-08-23 134.5 12.7 0.993
5 2009-11-08 86.0 12.7 0.993
8 2007-07-09 71.0 13.4 0.988
9 2015-03-18 79.4 11.8 0.981
10 2011-08-07 67.0 28.0 0.981
11 2016-07-12 70.5 12.6 0.981
12 2009-02-22 65.0 15.2 0.975
13 2010-07-13 100.5 11.0 0.966
14 2014-08-20 81.3 10.8 0.960
15 2014-07-06 101.5 10.5 0.951
16 2014-05-20 83.9 10.3 0.944
16 2010-06-17 60.7 11.7 0.932
18 2009-06-30 88.5 9.9 0.929
18 2014-09-16 55.0 24.2 0.919
20 2010-08-28 55.0 14.1 0.919
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Table 3. The top 20 results from the search by fuzzy combination of parameter values

A =2| 7|8t &F X2l HM A 7o

MRV=1 MRV=2
Seq. FRA= 0.1 FRA= 0.3 FRA= 0.1 FRA= 0.3
Prcp WS FS Prep WS FS Prep WS FS Prep WS FS
(mm/d) | (m/s) (mnv/d) | (m/s) (mm/d) | (m/s) (mm/d) | (m/s)
1 115.5 19.3 1.000 115.5 193 1.000 | 113.5 43.0 1.000 | 113.5 43.0 0.959
2 113.5 43.0 1.000 113.5 43.0 1.000 | 115.5 19.3 1.000 | 115.5 19.3 0.915
3 93.5 133 1.000 84.5 15.6 1.000 84.5 15.6 0.797 | 1345 12.7 0.686
4 84.5 15.6 1.000 93.5 13.3 0.990 93.5 13.3 0.638 67.0 28.0 0.651
5 75.0 14.2 1.000 75.0 14.2 0.987 | 1345 12.7 0.593 84.5 15.6 0.614
6 134.5 12.7 1.000 134.5 12.7 0.979 67.0 28.0 0.529 93.5 133 0.576
7 86.0 12.7 1.000 86.0 12.7 0.979 | 100.5 11.0 0.506 55.0 24.2 0.573
8 71.0 134 1.000 71.0 134 0.964 | 101.5 10.5 0.502 55.0 20.4 0.546
9 70.5 12.6 1.000 67.0 28.0 0.956 55.0 24.2 0.501 41.5 28.8 0.527
10 79.4 11.8 1.000 79.4 11.8 0.955 55.0 20.4 0.501 100.5 11.0 0.522
11 67.0 28.0 1.000 65.0 15.2 0.946 | 110.5 8.7 0.500 375 29.3 0.519
12 65.0 15.2 1.000 70.5 12.6 0.945 18.2 49.0 0.500 | 101.5 10.5 0.510
13 100.5 11.0 0.999 100.5 11.0 0.933 12.5 214 0.500 28.0 27.2 0.508
14 81.3 10.8 0.999 81.3 10.8 0.926 10.0 21.8 0.500 30.5 24.2 0.506
15 60.7 11.7 0.997 101.5 10.5 0.916 2.5 24.2 0.500 24.5 29.9 0.505
16 101.5 10.5 0.997 83.9 10.3 0.908 2.0 20.8 0.500 25.3 25.7 0.504
17 62.5 10.6 0.997 88.5 9.9 0.892 2.0 223 0.500 24.5 254 0.504
18 83.9 10.3 0.996 55.0 14.1 0.882 1.0 21.0 0.500 18.2 49.0 0.502
19 61.5 10.3 0.994 55.0 204 0.882 1.0 23.9 0.500 | 110.5 8.7 0.502
20 63.0 10.0 0.992 55.0 24.2 0.882 1.0 27.6 0.500 2.1 27.8 0.500
Seq: Sequence, Prcp: Precipitation, WS: Wind speed, FS: Fuzzy score
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