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2004-01 1581 270.
1 3620 3.1| 48 | 9.3 0 0 0 0 0
-09 490 2
2004-01 1581
1 3620 2.7 [2311| 7.9 12.5| 0 0 0 0 0
-10 490
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FAEF, 5, stdatAz S)E2 HYAE J|Hez s&Y|E f/Ig:E 1

LR M B4E 1702 20 &5 Ho|lEE E3

« ZbHed g 43 216242 ZEsk= £ 4,8000 MES| & ofolg T

» Clo[Ef Lf Ziged aby 23
- 1AM ERAEFAUA}L - 1,133, XA : 423, of=Ze|Ft= XA : 127

T =
213, 2 : 10,001, SEZobLul ¢ 1772

me

- 2RMdaly ;24

- HRI2MAI|H (1,451, JIREIZA © 1479, EHII@AWE%?I%—?—E £1,217
- LW 1 307, ABDHABHEY 1 58, Sua] |
— AHME @0l DB} MY DBZF &4 F g died M
» OFHESLEl 2 Ho[EE QXME (I, H2dE) U A9 33X Haz XMatsfAd
» 2k v H7ZL (Interpolation), 24F (Extrapolation), $2 (Skip)S &880 CIE A
=2t (multi-spatiotemporal) sfAt&d S XL = HIOIE1§ H 5}
*» Het T EE 1km x 1km EH2| cell2 E&, A =ZEE 500x300 2 celld ZEH g

N
or
0x

12 ClolHA L ZEsiet

i

ZaeO W 8 s ae 7

-(x,y,t,0)

" AsF 0.84
FMD 0.11
HFAL 0.04

c

— F| gt E|olE < AI°F’* Tts"El AA
* BAHAE + O, 4xMY A=W (x, y, t, m) 2k 4XHY EHES (x, y, t, o)t &

=3 4s Ol—?-_'.:_% Annotation format & 2|
*» M8t Hlo|E| ZIo| Dataloader et & St&Ts o
*» Dataloader2 Pytorch Z|Ete =2 7igt 2tz

oy
0l

o FHUE 2: GAN7|EF 7152 wi AlLlg|e MMdetTa|E sl
— Ho|& MM AMZAY (Generative Adversarial Networks, GAN)S E-2%t O|AALIZ| 2 MA

29 o

2021 =2 SHF =3 ofsto A JHESE GAN 7|8 AlZEA 91 AlLE|2 dd =2H-
7l =0l Efrek

« AU olE2 MEI &S PR YME J|E A 9" ALZ2E stEd
Ol #lo} M2t &t2tMol &2 Jhetol AIEEH 2 AlLZI2E dMdsts 7=
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OlE #tot &AM et atgtdol =2 Jhatel AIZEH 91 AlL2[2E Mdsts

Working principle of a classical ESG

Financial data for
different risk factors

Generation of
scenarios that could
happen in the

Working principle of a GAN-based ESG

——)

Financial data for
different risk factors

Mathematical theory,

financial markets

Assumptions on
correlations and
dependencies

ps on
con H and
Math heory,
finangg Is

Random numbers

Calibration of the &) of the
models m

<AX Q7|2 Aol

d 2 o GAN 7|

di gied H|
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gl U AHE HASE MF Allel AIEtG DBE 288
ALl BA BE M
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* GAN 7|8t 28 AlLl2|2 dd2dn 2498 2dos HBEUds quHez 48 =
5350 A ALz 22t FAREE HE o gy 2 ALz HiolE M

Jok yob

© W Sy ALl MMTOIA R0{F AW WHIR BHLS OF celd S
=] |

— MAMALEI2 ColE S H8E YW B Al Ho|2ztel A

* raw data == MH:

KM10_D30 = t-30, & 3020|M =2t 10km O|U AF=s&e ZEHFE It
rule_base = st IelAHz|, £F, BMZefX|teHE| 3712 HEHE H
CHelsto MA sk B

— mean_temp ~ high_wind
[=]

0%
il
2m
ikl
4>
2

|
(o}

irec = 7|4 MOl B

— disease = & ZtHH UM Oo{F

high_ temp high temp hhmi precipitation high wind high wind hhmi mean wind high wind direc disease

120

H g Al #jo|a2telol 2 E stE HolE 4>

7= BY 7=x

LSTM Model (nn .Module ):

__init_ (self , num_classes input_size , hidden_size

num_layers , seq length ):
super (LSTM Model , self ). init
self .num_classes = num_classes
self .num_layers = num_layers
self .input_size = input_size
self .hidden_size = hidden_size
self .seq_length = seq_length

)

self .lstm nn.LSTM(input_size =input_size hidden_size
=hidden_size ,
num_layers =num_layers , batch first =




self .fc_ 1 nn.Linear(hidden_size , 128 )
self .fc nn.Linear(128 , num_classes )

self .relu = nn.ReLU()
self .sig = nn.Sigmoid()

forward (self ,x ):
h_© = Variable(torch.zeros(self .num_layers , x .size(@ ), self
.hidden_size )).to(device)
c_© = Variable(torch.zeros(self .num_layers , x .size(@® ), self
.hidden_size )).to(device)

output , (hn , cn ) = self .1lstm (x , (h @ , c 0 ))

hn = hn .view(-1 , self .hidden_size )

out = self .relu (hn )
out = self .fc 1 (out )
out = self .relu (out )
out = self .fc (out )

return out

- B 7 Many-to—One LSTM #+=

- MEOIR: AlAE shs HolH=zRE ZAgY L4 ofF EHHEEZ fleh Hadel 7x=0

x DO sk Alah
- loss = BCEWithLogitsLoss (binary cross entropy + sigmoid)
— optimizer = adam
—Ir = 0.001

= o il

— Accuracy: 0.9950

- EY deflz MME AlLf2| 20l overfit =l AEs 2l
-AAE, 2%, X9 5 Hole MM MHMAS Mol F citst ojEe| MM Holg &H
sto] 2El JfMo| EHRE HoZ AlzE
- AFNE Y& 2: 4K E CHASE MA Hole 24 2 AlZts 7| Y
o F=HUE 1: GIS 7|et WAtk I & Al EHE TN
— CIYst Jef =, XE, 5|EY S| Azt Mzl Ul AA
= Ol0|E] HElS EMSI0] Cltst AlZtst 7|22 ME Jtstt gefl =&
*» AlZtst X2l 7|5 JHES flst 7|2 2 C|Xfel x=ot &M
» A 2| Ao =St ME Ab #IxopZ: #IXold EAMES Soff e ME 2 Z2A
AE T &S| 2/5t0d ASF o & ST MstEnl RAISH S& 2 J|sS 2= IR0k
S22 nz|e oM ESE Y | AAH EME Y
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A= Ml
o= =10
e
> HoEs
sens sS=AESns | EEREas s
LAk g CE T M
coTy - R ] —
HEOZ OIS » CCVEIRSER  ——— Sagagn - clalss
coTV 52 ceTV 32
HAmS LES LY ) SRz S =
gz=n T nERz/os STl
P . AN DM T i
saoags — > Szusms ., BJREEES . gomw
A%id o3 4332l oFF

<ALSAL HE ME 2 2 MH|A 5E FEE>

— GIS 7|8t A2 = Ji gt
* GIS 7Her Al JHet=l ol AlZtstof &S GIS 7| &M 2 H
* QGIS Open source GIS project &&: https://qgis.org/
« e WP T, =2 § 7[2FE Layer =E & F

0o

Emay

Al
=

T

rir
Qtol

*

.
'[“SMAP < st @ &y Download GIS Data
= cadan Mg 1 Data
- Buse Map «
Follow the steps 1o download GIS Data
Map Toals propetly

5 uncer TOOLS

Feman
administrative autline boundary

Other Layer
accommaodations polygon

agricultural lands point

t

< _ agricultural lands polygon
aifport paint

] Th airport palygon

alpine hut paint

aipine hut polygon

[ I areas undef construction line
areas under construction palyg.
art and hobbie shops point

s @ artand hobbie shops polygon

<QGISoll Mgt stet: WX T Data Layoute| of>

eoooooRPLOLOOP



OOl Azt Ul M 3 7|50 MEE UAIEE Z=2 6] 7HE
* QGIS Mu{, & ZE2l0|HEE &&3510{ GIS2t ¢ Ul oA X

— HTML5 % Java Script& 0|&%t Web Front-End 7|2t S8 CHA|EE= 7l gt

— Data visualization2 7H&st7| (st AlZtzt 7| S MEst T2 EEIQJES XM E510] 2[AHA
Ho| =21 X %2 F&E S oHds ¥

o &L 2: oAEHE X|AC|ole AlAs 7| HE
— o] MEkg 2Tt AEE PR S8 AL HHE AlZtE B N
* AlLtE|2 Z|8ke| olole EAM S 915 ol ZZAMA M
*» TRMAZS HIECR ol & 7|5 70
— Olo|Ef A|ZtstE ¢St DB #+= AA
» S35 ool el z2|E feh HolEHolA 28 A|A”E (DBMS, Database

Management System) AH|

o|AtZH X|IE|olE| DB AH B
1) AR 8 24

A=
_I_‘é’:léI

2t dlolE{E 2 ofE J|550| WK B4

—_
2) W™ MA: JHM A (ER, Entity Relation) 22 cClojoja¥ s S8l FAIES 7N
Hxo=z E3
3) =el™ HA: AR (Relation model)g Sdll HEXM MHAE =28z EH
4) SE|H dA: AH cjaFet 22 =2 Mo HolHE MEe & UAES EH
* o|AtAdE X|{Olole DB ol AF|ob MA
User
usecid | userpnd | usecemal [ usecccte |
1 Farm |
userid | farmid | feedstock | jestonip
1 1 Calendar |
werld | formld | @ ot | end | e |
[ 1 1 Barn |
userid | farmid | barnid | semsorp
I [ l l Realtime_Sensor_Data I
userld | farmld | bam.id Iimnslamg] temp_st hum_st I wind_st nh3_st h2s_st cost J o5t I
[ I T |
1 i | I | Restime §piecoa |
userid | farmid | barnid | roomid | cam_id | objectid -im-suamE] coord_x ] coord_y I posest [ teed st |
<o|AtAH X|2dlole DB EaolMd AF|ot HHRE>
« oAIAH X|2OolH DB ER Cioloj1df M
P realtime_object_data
@ current
%5 "59'—@ i ob{‘ect BB cam B8 room
o o g user guser d
ag§ lmrr; id Agg harniid . i e o
i 3 i 7'd aggbarnid e Aggbarn_id
‘,h(a"” j?:z:nm"; A5 room_id Al room_id o
15 object id i Lol A2¢ risp
= \‘.a:;ine = 123 object_cnt 123 cam_cnt 2P barn
g5 user_id
BR realtime:_sensor_data 'l ::""‘-i:
agg barn_i
_% :;‘::ir: Asc sensor_ip BB farm P8 user
wifann-id - Al user_id aig user_id
a5 barn id ggfarmid  »——looc ycer_pwd
] P8 calendar 123 feedstock ¢ user_email
1ggid REC jetson_ip At user_role
fg5 user_id
ase farm_id
RIC Start
Aoc end
noe title
<9|AtZE X|@dlolgf DB ER clolo{a 7HRE>
— oAIA™ S fIE HlolH AlZtEt 7|5 i
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Multivariate longitudinal study on standard operating procedures (SOPs)
of national disaster typed infectious diseases for livestock in South Korea

Keon Kim, Min Soo Kim, Jac-Bum Joo, Sang-Ik Park and Chang-Min Lec*
College of Veterinary Medicine, Chonnam National University, Gwangiu 61186, South Korea

KOrean JOUIMAl OF | s i w s s smint oesion s 50m i s s

disaster typed infectious disease for livestock such as foot and mouth disease (FMD), high pathogenic

Veteﬂn Rma-rch avian influenza (HPAI) and African swine fever (ASF) in South Korea. However, it would be difficult
'ary to understand as procedure was complicated as well as delineated lengthy. This study was conducted

for more improved and accurate understanding to SOPs tough time- and subject-based analytic

approaches. Ultimately, it would contribute to complying with SOPs effectively against national disaster

Cl A OO T typed infectious diseases.
T y 54
Material and Metlods: Detailed instuctions were simplified as illustraions in each stage of established
e il SOPs in major national disaser typed infectious disease (FMD, HPAL ASE). And then, all insructions

were gresented as scheme showing interacton of govemment agencie. Additonally, process in stage of
lert was converted into panoptic fow images by enumerating in chronological order
Resulis: Summarized SOPs were presented as flow chant type for displaying corelation of the field
with official agencies by dividing into each crisisstep. Each instiution s colored differently for
intuiive. comprebension based on tasks that cach nstinion does. If there were comelations on tasks
. . among institutions, these were depicted as amows. Furhemore, procedures in stage of alert presented
i as flow chart type in chronological order for distinctiveness and intuitiveness.
Conclusion: The simplified illustration (such as flow chart) created by mukivariate longitudinal research
can be applied to educate civil servant who tries to prevent catastophic infectious diseases for livestock
effectvely. Ukimately, it can provide a guideline for publc official regarding Standard protocols in
National disaster typed infectous disease on lvestock

This study was supported by INSTITUTE OF PLANNING AND EVALUATION FOR TECHNOLOGY
IN FOOD, AGRICULTURE AND FORESTRY (IPET120092021HD020).

Key words: Standard Operation Procedue (SOP), National disaste typed  infectious disease, Livestock,
Simplified illustraion, Flow chart

*Corresponding author: cmlee112)@jnuac o]
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1.1.3. 3
2500 BFarm
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Temperature Survival time pH Survival time
60T 5 seconds o2 <15 seconds
56T 30 minutes 4 <15 seconds
50T 1 hour 6 2 minutes
37T 1 day 7 a few weeks
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4T 4 months 10 14 hours
S5 E >1 vear 125 <15 seconds
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market_dist INT oI st M& AlEtmlel AHE| 4300
bird_dist INT OISt HAM el x| fel HE| 20215
river_ratio FLOAT ol Sk H|g 0.95
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A M ol 15,000 736 14,264 4.91 95.09
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mountai

road_dist emd

n_dist

1663.5616  22.0795 @ 53.61715

1715.343  -6.0444  40.83763

1611.291  -5.355692 = 713.9514

1470.579 = 923.3325 281.6652

count_e  market_d river_rati  farm_rati

. bird_dist
md_farm ist

(0] (0]

1.688701  7121.935 ' 6300.513 0.914314 15.23138

1.086807 @ 10419.53 = 8941.837 1.362361 21.85813

0.643272 7939.671 | 5183.675 0.549542 4.653788

1.82768 6621.06 = 3040.669

1.04698  14.72502

average_
class temperat

ure
1 23.31039
1 26.38502
0 27.7526
1 26.2549
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mountain dist:
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market dist:
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river ratio:
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class:

average temperature:
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2EMAD pird_dist(BM x| 2AFE), emd(elZ oIS ANXE)

* FMD &b 24
mountain_dis . count_emd_f average_tem relative_humi
road_dist emd class )

t arm perature dity
1170 2 31.45238 0.724471 0 25.5 81.4
386 2022 37.17595 2.220268 0 25.8 90.6
2780 2236 98.03614 5.529215 0 26.2 85
1198 103 53.71574 1.123285 0 25.5 92.4
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mountain_dis . count_emd_f average_tem relative_humi
road_dist emd class .

t arm perature dity
900 44 432.9845 5.529215 0 26.5 90.6
1049 20 114.4887 1.123285 0 25.9 87.3
396 253 51.53999 0.83596 0 -1.5 94 1
904 1264 341.2877 2.799199 0 24.9 84.9

<7t4ak HlolEf 10074 ofAl>

* Abmt 2M A7 relative_humidity(&T] &5), average_temperature(Z2 o 7|=2)2e| AkAl

HE7F =4 e Jez Zeol

mountain dist:
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emd:

count emd farm:
class:

average temperature:
relative humidity:
D EF d3AHT: 0.966218
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2236

31.45238
37.17595
53.71574

98.03614

0.051748
0.054153
0.075727
1.862171

15

15.8
16.45

171

76.4
62.9
58.9

54.9
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3178.094
3347.566
2853.946

3855.149

1843.467
1948.881
1733.253

2548.991

91.59371
86.45008
49.98451

98.50952

0.149829
0.166648
0.108202

0.250092
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17.86974
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