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Abstract In this study, agricultural big data composed of soil databases, agricultural census raw data, and
meteorological databases were utilized in constructing a prediction model for estimating regional idle
farmland areas. In constructing the analysis model, several models for predicting the idle area were
constructed and estimated by utilizing the variables affecting this area. The analysis process can be
divided into three stages. In the first stage, basic models such as regression analysis, decision trees,
artificial neural networks, and support vector machines were used. In the second stage, ensemble models
such as bagging, boosting, and the random forest model were used, and in the third stage, a deep neural
network was used based on deep learning techniques. The optimal model was selected by comparing the
predictive power between models based on the mean square error derived using the estimation results
of several models. It was confirmed that the second stage models had better predictive power than the
first stage models and that the third stage model had better predictive power than the second stage
models. This analysis is expected to be used as a reference in the objective prediction of idle farmland

areas and the efficient use of this area.

Keywords : Idle Farmland, Big Data, Ensemble Model, Deep Learning, Predictive Power, MSE(Mean Square

Error).
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Fig. 1. Idle Farmland Area of Paddy Fields by
Province

2.2 K=

o] A= AqHS] 5AHA FAHA dSHFS
NEst7] Sl s2H8HolA 53 EYDB, FAH
oA sdulct AT Q= 201097} 20154 U=
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2 134 7|4DBE &8st HHolEE 53 & &
U] A= Heksto] E4o] 85kt

FAA 52 9ol S HEY = Wy FAES |
57 2o wet FES9GeH, 5719 MRES
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d 2PEAES UEZ] Qs 1909 Bt e
GRDPE &8&3191L, 520l %= vl
VRS g Aol =k, ¥, ¥ 5 W

[e]

2592 Be7} ZTH(Table 1).

Table 1. Basic Statistics for Analysis Data on Towns

and Village Level
(Unit: ha, N, 1 billion won)

2010 2015
Mean S.D. Mean S.D.
Idle Are.a of Paddy 211 3.05 210 3.05
Fields

2-7% 293.80 | 265.74 | 298.09 | 283.80
7-15% 264.78 | 250.98 | 263.93 | 252.02
Slope 15-30% 111.86 | 329.44 | 112.19 | 325.86
30-60% 105.43 | 295.04 | 103.42 | 291.14
60-100% 218.93 | 1846.9 | 212.70 | 1820.5
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Very bad | 53.24 | 144.85 | 5675 | 156.00 3k BAo] &85t HlolE 9] Ao Ritelal =9 F4
Ak u) & QY= HEES AAsE 5 ol e
Bad 29.83 119.28 32'14 125.55 Oﬂ 0= U]E]. TR ]ﬂ'l‘ea Rk o?l'—?" \:r"‘]' ]:—].—1__
Drainage T‘ﬂ- EHE HZ% o]-Oﬂ\:]-
grade | Slightly bad | 299.23 | 37234 | 30226 | 376.10 =T *
Slightly good| 256.17 | 245.06 | 253.86 | 245.78
Good 43170 | 857.77 | 431.80 | 849.49 PL = F(l(md,-, agri;, farm,, region,, climate, ) +¢ (1)
Paddy rice 100.7 78.8 101.0 78.8
Food | 2308 | 1454 | 231.0 | 1465 AN Pre ig-we] = FAWA0Y, land =
e s | 7783 | 1675 | 2784 | 1690 EJEA Bj—’r—‘;ﬁ] ot Welo] T, agrit SHEH B
y AE St |l L 2 lEA BAE st
Other field 345.1 209.4 344.9 211.9 Teoﬂ EH E] ]U:] Tm, 9 ]'—1 o Teoﬂ qi
Crop o L= =1 region,% AqHLSo] izt #HEo|x,
type Facility
vegetables 807.1 4833 806.6 488.6 dimate, = 7| A S0 sk WEloln, XS (=2
Other 1.0 40 0.9 3.9 A4E & Aot
Facilities
Main fruit 7.9 30.0 8.0 30.3
Special crop| 17.8 | 279 | 179 | 277 3.2 FyYH
b |_Lperon | 125 | 18 | 126 | 1s o AFold &-ud = FAUA AEZuge 2HT
wpe (Mo AR ) 144 | 1e3 | 144 | 18 o QlojA AR AXA BAS APsATE 194
Less then 50| 17.9 | 195 | 179 | 194 71 2R AR, AR, A48, HMEE
N 50-59 1140 | 1164 | 1151 | 1166 HEHA 5-& &85l 2P9AZE HAHYZH & 9
[ 6060 | 1048 | 721 | 1040 | 721 AEmEol W7), A HYTHAE = RPSS o
Over 70 407.8 246.8 408.2 249.2 235t 3T oA "y 7E = A=A 3he
Agriculture | 433.2 432.7 387.6 415.9 -
0}93\‘:}.
Forestry 84.4 119.4 78.7 113.6
Fishery 72.8 130.1 65.8 118.4
O|AlZAX ‘ai
Manufacture | 7.287.3 | 84.823.7| 9.211.3 | 76.765.8 3.2.1 oAZELF(Decision Tree)
Main Cons(';ruction 24.1 62.3 19.4 495 9]/\}‘73;{4]’}‘:”— 201;(] ?:]Eﬂ %):Oﬂ EHO]'O:] %1]:'9‘
ind industry
industry d&sle Rgoz EEurel s|AUTERFo| itk 9
Wholesale | g9 | 309 | 84 | 271
wirea | 90 | 40| 84| T qmaune AuseridoR 4 use 98 uE
todene oo [Cizg | a0 | wos MR RO B GeolHo] FHE Ayt
Ao
Other 25 | 421 253 | 375 ACIEH7).
Cultivated area per | ) | 65 | 121 | 065
person 3.2.2 MZAI(Neural Networks)
GRDP 2,297 0.003 2,886 0.003
U_Q_A ‘6‘14 A]ﬁﬂ 2 Q‘B‘]—L\-OF
Average temperature 12.91 1.11 12.90 1.11 % = ! y J:[Lﬁ TH = :}]:1 =
= E3 o o 3]
Average wind speed 1.93 0.58 1.93 0.58 J‘a‘jolq—‘ __‘o] ‘Jg %;\JJ‘ £ 7}"] UHT - ‘J'-(‘)J:
Average humidity | 67.35 | 3.98 | 6736 | 401 e vlAE B3PS olnh AATE A7k Fi
Source: Kosis.kr, Rural Development Administration FZE BHPSE A Esksioln ) Al 7|12 Q] AE
dE= o9 79 FHES A4S ddsto o 3ol i
s ol i o 24e] 29 1S At RolT). AT 72
3 Ol = - -
3. 2MEY H FHYH A= AFZ(input layer), 24%(hidden layer), &

. _ 3 (output layer) 02 =, GSAATS 45
3.1 BMZPY I} ZEEvtoz LAETHS 9.

o] AFoME FBA ASEFS /NEshr] HAsidd
22 ZHo|A Ag AL nHerY o, Brke]o)A 3.2.3 MEEHIE{HI(Support Vector Machine)

WHA gz} By gRlog WMo AT & A3 E "E HAl(support vector machine, SVM)
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3.2.6 2AE!l(Boosting)
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3.2.7 MEMZAYU(Deep Neural Network)

A% A3 (Deep Neural Network, DNN)2 94
Z(input layer)@ &% 3Z(output layer) Atelo] oI
7He] 2493(hidden layeE& olFX JABAIET
(Artificial Neural Network, ANN)olt}, A& A4
< ARHARl JIFAF T rREIK 2 B BjAY
0 EE“

ol)l:

=
]

2

235}
=

o]

Al(non-linear relationship)5< = 9

[16,17].
4,

e =
45171 s EREY
3]“11 o] AofAE F&

Y XA F(Mean Square Error)©]
%*% Bu A5t BA"d ¢
1,0003]0]| 71770l whah MSEZk
(Fig. 2).
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Fig. 2. MSE Change According to the Number of
Trees Applied with Boosting

FHTable 2).
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Table 2. Deep Neural Network Structure

Number of Number of
Node Parameters
Input layer 37 0
Hidden layer 1 200 7,600
Hidden layer 2 200 40,200
Hidden layer 3 200 40,200
Hidden layer 4 100 20,100
Output layer 1 101
Total Parameters: 108,201

EEREER D
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Fig. 3. MSE Change According to the Number of

Epochs
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Models
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Fig. 5. Comparison of Ensemble Model and Deep
Learning Estimation Results
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Table 3. Comparison of Prediction Results for
Estimation Models

MSE | Mean | cv. | Mean | GV
ratio ratio
Idle farmland - 2.10 0.69 - -
Regression | 7.63 2.28 1.54 108.4 | 48.51
Basic | oo™ | 733 | 207 | 140 | 9860 | 48.43
model
ANN 20.52 | -1.06 | -0.96 | -50.3 | 36.20
SVM 9.51 1.15 1.76 | 54.63 | 21.36
Bagging 3.40 2.21 1.24 | 105.1 | 58.48
Ensemble | boosting | 2.44 2.17 091 | 103.1 | 77.93
Model Random
3.35 2.20 1.23 104.9 | 58.83
Forest
Deep | puN | 181 | 205 | 070 | 97.73 | 95.83
Learning
20154 ARE Fo2 SU a3t A%t B
Ao 47 &3] AHE AL HSAAETo] A5

2ol 1 942

< & & SKTable 4).

Table 4. Prediction Result of Idle Farmland in Paddy

Fields
Region 1| Region 2 |Region 3 |Region 4
Idle farmland 0.00 0.76 2.70 2.43
Regression| 2.66 2.63 2.26 2.77
Basic | oo™ | 219 | 219 | 219 | 219
model ANN -101 | -118 | -118 | -1.18
SVM 1.05 1.60 1.30 0.19
Bagging 1.13 1.37 2.31 2.21
Ensemble | boosting | 0.75 1.39 2.83 1.79
Model Random
1.13 1.39 2.28 2.09
Forest
Deep | pan | 031 | 095 | 359 | 254
earning
5. Q0 U Z=
o @FoldE EF DB, 5UERA AR o=
799 A olHE E8ste] IHEA, JAEAY
5 A3AEY, wid, FAd, dEEYAE, ASAF
¥ 59 BYe BEstol NS FHUY |2y
2 Agstgon, BaAne ackstu thewt Lk
3, 9edmge) o] YL RTt 945
Fon, PAERYo] VI ERFEHT o&Fo] 953t
R
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