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A Study on the Attributes Classification of Agricultural Land Based on Deep Learning
Comparison of Accuracy between TIF Image and ECW Image
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ABSTRACT

In this study, We conduct a comparative study of deep learning-based classification of agricultural field attributes using Tagged Image File (TIF) and
Enhanced Compression Wavelet (ECW) images. The goal is to interpret and classify the attributes of agricultural fields by analyzing the differences
between these two image formats. “FarmMap,” initiated by the Ministry of Agriculture, Food and Rural Affairs in 2014, serves as the first digital map
of agricultural land in South Korea. It comprises attributes such as paddy, field, orchard, agricultural facility and ginseng cultivation areas. For the
purpose of comparing deep learning-based agricultural attribute classification, we consider the location and class information of objects, as well as the
attribute information of FarmMap. We utilize the ResNet-50 instance segmentation model, which is suitable for this task, to conduct simulated
experiments. The comparison of agricultural attribute classification between the two images is measured in terms of accuracy. The experimental results
indicate that the accuracy of TIF images is 90.44%, while that of ECW images is 91.72%. The ECW image model demonstrates approximately 1.28%
higher accuracy. However, statistical validation, specifically Wilcoxon rank-sum tests, did not reveal a significant difference in accuracy between the

two images.

Keywords: Al; deep learning; agricultural land; FarmMap

1. M E
577 z%szOI Bl B o B, Gis
CEERES
RE %, O s, A, QA AT 534
o]

AAA| ook, HS: Foll BAE sikE e Q1S 2
Q1S AR d% 5 4% YRS 047410 i
= e AnE 5 2 5
YEAAE RO A 201495 E 24 ﬂzi 239k (Wee
et al., 2022).

U 3] 2A 3719 dYer

s on, TR YR ATl FEAFE )
9 A= Gl AsHA ¥ A= F3FEe] 55

n:
oR

* Professor, Dept. of Software Engineering, BaeWha Women’s University
® Deputy Director, Information & Statistical Policy Division, Ministry
of Agriculture, Food and Rural Affairs
1 Corresponding author
Tel.: +81-44-201-1406, Fax: +81-44-868-1416
E-mail: sswee93@korea.kr
Received: August 01, 2023
Revised: September 07, 2023
Accepted: September 13, 2023

X9} (ST A2 Ao (o] A4 AL Y 1
W ABE o] A 57X SRR 24 F7)2 S

Ut

TEZ| 2 A H YL 2022 e Hato] FAlE T
717 1d @9 & HAE o iaz\l—é}%—% o]of gkz]
E=7R) SR PAE =25 Qe ESL A AR
AT A ATE 93] Y ) AAHA
&3t ok

hH o] A

mlm

Feltet 573X #go] F2 AT
2 Az 74l o,

577 44 Bl AR Fgol} T 52 A2 Bayol
o

TH o=
0199 H|7HA &

o] 201 ol F7hEef et (Fig. 1).
Y 2L oAl A} FEA A Azl 2=l
]_

]_

O 1) == PSRy DAY

et HE 29%, A5 AA9A 5 Y T HE 21%,
HAAEE S z]&mi 17%, 54 845 15%, EX] &
SHE 1%, 715F717F 2%2 A= AT (Wee et al., 2022).
o) 28 7R Gele] T 4 S Felele A

jm}
A% 5 WA Fasiol S 24 5 ol 5
T]fi]— /KI—DP /‘K__—] /leH U:]7<4 _%_7(4.% Ez:s_]_- _/'\_:L

=8} A=

[}
1A 7@3'4_/,: , AEEE 20t FEZA R|EA| g

FHsges| = A65d M6E, 2023 ¢ 15



Had JlE AKX &MHB2E 9§ TIF o|0|X|Q ECW 0|O0|X| 7+ MEZ Hlw AR

st Ao R ZAL EIT) (Wee et al., 2022).
Y ALEE Bl AAE o F, AE w2 QA S
2 R W5 A 5] s

rE
%

STt (Wee et al, 2022). o] ]
B 48 AT WY Aagon ddsts

F Mo AR TR AN 5 90E
]‘— =0 _‘r_

& W oo ox
Mz
i
oX it
:L
i)
>
o rir é
N

ofd
S

(One-stop) AH|A AAE +58 a7t 9lom,
& B9 P E e} L5078 ARBAES] oA o
ot HlofElol] thit 4 Aol BRsITH (Son et al, 2021).
o3 Tule] e 297} Zylslal QL HAA| &4 AR
o] HeHgo] FasiHA HeidS 83t 57 £ 1
T AFest 2 R Y AT AgET 9ot HEde
G83et FAA 44 AR 15 9 AP E d&35h] e
e 71ZARE ARERE G4Ee] B4 gofsiof itk

Wee et al. (2023)= FAAHE =3} HedS o] )5}
T SRR 5 ATE Yok dedol AHeE
Al ResNet-50°0.2 37 Ala-S thAto.2 ROJAIS 53]
BFic 7L AT} IR, A, ol tigl gL oS HE=
7b e Zo R EAEQIch 2| 29 oS Fees
A 61.22%, AT 17.7%, AT 69.81%=2 LFERGTh A1
o] HQoll= A7} 583%FE LERFOM, QAR 3134%2
Uelstth A s Eol7] HallAle SssulolE e ¥4
el AF =5 Eol7] gk 9o ARAZE dast
chal shglck

Chung and Jung (2019)= ©&4 7|5 G4 th&

B B B T Anely A

- qteh o u} shAjat ofeft PO AT G 5
o] oj$- Fov} Held o} gle] YL Helsh] et Zo}
N, U5 B3 AA S aT7h AT gk speick

oz:
jn:
i
i
O
= o
2

Kim et al. (2021)2 o|u]z] ZF
(Convolutional Neural Network, CNN)Z} K-means RGB
Cluster o]-5H4] S1HToIA] A7h2 o 5te] ofulx] 74

BR ARES P Weke AN
Lee (2019)%= 38 AAF G4 ol 8510] SegNet 7]3tefA
VA (A5 AR, 5, 2, 2 ol Rt
31, 452 B/, Chung et al. 022)= A1) 55 5
L BICE: Oli’—o}ml AR, deig, 71e A5 T 4
o) ol BRI} WA S50l ATA S
ol stel ARAIE 5 VSRS Qs

Yang (018 BHE g 3le] wAlelg 74 o) 5to]
120 AR HRE ATHAOR, RapidEye B AMS

16 * Journal of the Korean Society of Agricultural Engineers, 65(G), 2023. 11

3}6] SVM (Support Vector Machine), RF (Random Forest), &
Aol Ut ol 4831of 5 Ao e

oA Held e ol gt PawEe) 47t San
G “reiut ool AP 27 5ol Bt A A1
e 9 Slek wEh R Aola B Alase] o
W X8 BolNe) Age DB PAAE] S4ol
nE ged 48 Msae AEstant sk

oA AMEE 4 olul Al 271 ojulx) Helz
2k A WA= TIF (Tagged Image File) oJu| 2| 5= 1A
+= ECW (Enhanced Compression Wavelet) ©|a]X|t}. TIF o]u]
A ZER AR Yo EYZA IR Lok GAF
ojm|z|ofm, ECW o|u] x| = 53 /d= S8sto] 44 &
s A FEE 2 B A4, QU0 BRI
Slal ABEE olnl AR AT B9l o3 A oluly
olc, 5 olnlAjiz ekl AHolA] Aol Weleh, TIF os]

A Tl 9% ool o U ofu|Aje] At A
A AE7t IR gAEnE B A8 AR Hst|
% S8 Y A= sl 59| g0l a0k, 5
o 292 918 1490 =]zt Was Bo] 9

E'_P?i, ECW o[ x| = oJu|#] 7] Agto] glom =
AEEE Y 1:1009] HEZ 45T 4= 9lo] SR
= Ajago] FHoju FEAHEE o83 T Al A

O—V#OH

T 1) TIF o]u] 2|9} ECW o]u|z]] zjo] & v wa}
F °]”l7\]94 Bﬂ*ﬂ UIARSS u] ﬂ‘s}cﬂ om, E}_g_

Property i Field

Ginseng Orchard

Agricultural Facility
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Fig. 2 TIF image and ECW image quality comparison (1: 250)
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Fig. 3 TIF image and ECW image size comparison
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Fig. 4 TIF image and ECW image quality comparison (1 : 25)
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Table 1 Comparison of TIF image and ECW image color extraction by farmland attributes

Means Standard Deviation
Images Attributes

Red Green Blue Red Green Blue
P 97.5 112.2 95.2 19.9 19.0 19.8
T F 117.8 124.9 108.9 35.2 32.4 33.2
| o] 76.0 93.3 79.3 31.2 31.1 30.1
F A 123.2 136.2 136.9 44,5 43.7 45.3
G 65.1 76.9 88.3 25.4 26.0 26.6
P 96.3 110.7 94.1 17.9 171 17.0
E F 115.5 123.0 107.4 32.4 29.7 29.5
C o] 75.6 92.3 78.2 29.1 28.4 27.0
w A 121.2 134.2 133.1 411.8 1.1 41.9
G 65.1 76.9 85.8 23.6 23.5 23.1
P 1.2 1.5 1.1 2.0 1.9 2.8
F 2.3 1.9 1.5 2.8 2.7 3.7
Difference 0 0.4 1.0 1.0 2.1 2.7 3.1
A 2.0 2.1 3.8 2.8 2.6 3.4
G 0.0 0.0 2.5 1.7 2.5 3.6

* Difference =TIF Image -ECW Image

* Where, P: Paddy field, F: Field, O: Orchard, A: Agricultural facility, G: Ginseng
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Table 2 Number of train set and test set

Attributes Train Set Test Set
Total 1,369,850 15,118
Paddy field 240,000 2,154
Field 600,000 5,500
Orchard 160,440 1,711
Agricultural facility 240,000 2,184
Ginseng 76,998 2,052
Uncultivated 52,412 1,517
salsl=ry A65d A6, 2023 © 19
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Table 3 The result of an experiment

TIF ECW
Attributes Test Wee et al. Accuracy Accuracy
set (2023) Correct %) Correct %)
Total 15,118 85.36 13,672 90.44 13,868 91.72
Paddy field 2,154 85.94 2,000 92.85 2,091 97.08
Field 5,500 87.15 5,102 92.76 5,075 92.27
Orchard 1,711 62.19 1,360 79.49 1,514 88.51
Agricultural facility 2,184 86.11 2,092 95.79 2,097 96.00
Ginseng 2,052 87.30 1,959 95.47 1,931 94.11
Uncultivated 1,517 - 1,159 76.40 1,160 76.47

HOE 27 W Shmeo] Trued Truedhl o2
A} (TP; True Positive)Q} False S False?}al of| =31 21} (TN;
True Negative)2| H|-&-2 oJu|sh, HA| glo|g] FofA BF
.2 Tt glo] AR 3 HESHEA] Ho] i Ao
o oh3o] A () Zoh dRbAel EREgolie 9=
AEE wol Agh 9ok

HEAEFAUOIE ¢ TP+ TN (1)
Z A v o] B} = TP+ FN+ FP+ TN

* o]7] A, T : True, P : Positive, F : False, N : Negative %

Accuracy =

71 A3}, TIF o]n|x]2] A== 90.44%, ECW o]n|#] 2]
A 91.72%5 ECW o|u]x|ol|A] oF 1.28% =o Ashy
£ KTt (Table 3).

SAA &/EE Y TIF o|n|R] 9] Adf= 1= 92.85%, '
92.76%, I+ 79.49%, A1 95.79%, Q1A 95.47%, H]7AA|
76.40%2] A= E Bty £3] ATt QoA 95%
AE=E HAANE, Aot v A= 80% v|Rhe] AowE
wHar},

ECW o]u]z|¢] Auk= = 97.08%, I 92.27%, T 88.51%,
A 96.00%, Q14 94.11%, HIBA] 76.47%2] Fe=E K
o} £3] =3k AldolA] 95% W2 FewE HAANL HHA]
= 80% ulyke] Aows Bk

Table 49} Zro] 7]&2] 4+ Ao} H|wE sl¢ick 7|9
el o] 2 AFe o & Ayl o, sistolE 2
& oF 4.254] F7IAIFC

A FAAR B 3 Yo v]sf & e Fehe
£ 6.36% Aot Aeert wol Eobdl wAA] 442
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Table 4 Comparison of accuracy between TIF image and ECW
image and ECW image and Wee et al, (2023)

Attributes —E\fvveve”:ta?ai IE$\|/|\=/ l mage

2023) image
Total 6.36 1.28
Paddy field 11.14 4.23
Field 5.12 -0.49
Orchard 26.32 9.02
Agricultural facility 9.89 0.21
Ginseng 6.81 -1.36
Uncultivated - 0.07

=9} ot} Il 712 Ato] Hlma) 26.32% A58kl
T2 1114% A53to] iglolele] Sl npet Yot
7} obaieka Selstack

&0 2 TIF o]u|z|e} ECW o|u|%|2o] ASt: HjuE 4
Sot3leh T olw| x| 9] HA| Aee= ECW o]u|x]7} TIF ©]
oz Hok oF 1.28% =& ATEE Hrh

LAz £EZ B =2 TIF o|u]x|Ec} ECW o]u]Z]
o] Hew7} 4.23% w9k o, w2 TIF o]u|z|7} ECW o]u]
ARt 0.49% =tk B TIF o]u] A=k ECW o]n] 2| €]
ARt 9.02% 2 ThE 574 £9 vlas] Al w3em,
APE TIF o]w] A Eef ECW o]w] 27} 021% £ 3keh ik
TIF o]u]z|7} ECW o]u] 2|5t} 1.36% btk v 7%= TIF
oF ECW olu]z] 7+ A3 zfo]7h #ef §l9l

Table 5 Wilcoxon signed rank test results

Test results

ECW image - TIF image Statistics
Z-score -7.34
Approximate significance probability 0.463
(both sides) ’
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