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Parcel Boundary Demarcation in Agricultural Area
Using High Resolution Aerial Images and Aerial
Targets
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ABSTRACT

Parcel boundary demarcation in agricultural area is commonly performed by terrestrial
surveying methods, which have been pointed out as drawbacks to require consuming too
much time and heavy expenditure. With the developments of high performance digital

20169 1€ 20¥ A4 Received on January 20, 2016 / 20164 29 249 44 Revised on February 24, 2016 / 2016
9 34 99 AAEE Accepted on March 9, 2016

1 Foldgtw EE238} Dept. of Civil Engineering, Dong—A University

% Corresponding Author E—mail : leejo@dau.ac.kr



B G/ Y ol 81

aerial cameras, however, studies on cadastral boundary demarcation with an aerial
photogrammetric method attract a great attention in recent years. In this paper, an
approach is presented to rapidly demarcate parcel boundaries coinciding with real ground
ones iIn agricultural areas by extracting boundaries from the high resolution aerial
orthoimages based on aerial targets. In order to investigate the feasibility of the
proposed method, the accuracy of coordinates and area of parcel boundaries extracted
from the aerial targets appeared in orthoimages compared with that of terrestrial
boundary surveying results over the selected two test agricultural areas. Aerial image
data were processed taken by a ADS80 digital camera with a GSD of 8cm in Changwon
region, and by a DMCII camera with a GSD of 5cm in Suwon respectively. The result
shows that the accuracy of parcel demarcation using aerial images is within the tolerance
limits of coordinates and areas compared with that of terrestrial surveying. The proposed
method using aerial target—based high resolution aerial images is therefore expected to
be usefully applied in the agricultural parcel demarcation.

KEYWORDS : High Resolution Aerial Images, Agricultural Area, Parcel Boundary Demarction,
Aerial Target, Stereo Plotting
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FIGURE 1. Flow chart of study method

st} AAA  Imz  AlZ¥ Lidar DEM
(Digital Elevation Model) & o]&3}ith 1t}
= FFEPlo] FAg" GAIALS o] 85k
AutoCad’dellA wEeto]dst= WHo= HA|
AAC HEE FEot WS AESIlT
G

AARSY A0S 71Fgon FIIAI
3!

oft
=2
(o3
)
2
b4
Mo
X
i
T
iz
Mlo
D)

gLy

A WEgeldon FRAS FHE 4,

Awsh Auk 9 AR FHAHE A

AHEF B PIE TS Al AR

gatsl BARA] g H8ex oRE v

Btk JRE Wrke BABARY A5

o AW HHEF AWFH, (1% 2015
J

2
|\t
ot
o,
_ﬁ;_l‘
©
o
>
ox
:‘—]'
1o,

e
ih

l

Wi
24
il

>
ofo

ol
38

Azl #g A (Dol wet Ak dxs 4

gaic.

ol

A =0.026°M VF 1)

o714, A= 38HH, M2 FHEE 0]
e

3, P oAl & 3eARIEw Wil
g wMAE AaE AHeFEe WA v
wate] Ao el 52 1/1,200 31854
o) Mol g Eatgint.

A3 o x2S

1. ALY ALK

2 AT ddAE Ad AdAA 9T F
sheFg]ol &Agt FRo] FAEAE Fexto]
AgARl HEAY] 600 72(%) 9
Aoltk, 81 AZE FIA AAT A
of 2AF =29} FAXA AHFF TA|
o] 365-3(&) 9] s FAolt}. F 3FA|=
A dARE FEGel TAS

s

i}

)

i

= N Ft - ¥2 oo
ox, T OH
i, Lo



84 Parcel Boundary Demarcation in Agricultural Area Using High Resolution Aerial Images and Aerial Targets

Hwayang Ri, B4
Changwon

(a) Changwon area

(b) ‘Suwon area

FIGURE 2. Overview of study area
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TABLE 1. Specifications of digital aerial
cameras used

Camera
mn\ ADS80 DMCII 250
Pushbroom Area array
Single—head Multi—head
Camera head 5 PAN 1 PAN
2R, G, B, NIR) R, G, B, NIR
Focal length(Pan) 65mm 120mm
Image size (pixel) 2 x 12,000 stag. 16,768 x 14,016
Pixel size 6.5um 5.6um
Radiometric 12 bits 14 bits
resolution
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FIGURE 3. Results comparison of boundary point surveying (60
paddy) in Changwon
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FIGURE 4. Results comparison of boundary point surveying (72
paddy) in Changwon

TABLE 3. Comparison of boundary point coordinates between terrestrial surveying and

extracted from orthoimages with aerial target (paddy 60) (unit = m)
Point Terrestrial surveying(A) Aerial surveying with aerial target(B) Error (A)—(B)
no. X Y X Y X AY Distances
1 300469.681 169141.145 300469.666 169141.179 0.015 —-0.034 0.037
2 300463.508 169135.073 300463.530 169135.094 —-0.022 -0.021 0.030
3 300459.436 169133.506 300459.420 169133.514 0.016 —0.008 0.018
4 300448.027 169128.310 300447.978 169128.366 0.049 —0.056 0.074
5 300437.364 169125.156 300437.344 169125.196 0.02 -0.04 0.045
6 300415.503 169131.503 300415.498 169131.522 0.005 -0.019 0.020
7 300385.864 169151.849 300385.853 169151.893 0.011 —-0.044 0.045
8 300379.111 169158.614 300379.102 169158.636 0.009 —-0.022 0.024
9 300369.442 169172.374 300369.423 169172.395 0.019 -0.021 0.028
10 300369.006 169174.429 300369.016 169174.468 -0.01 -0.039 0.040
1 300369.503 169177.276 300369.528 169177.302 —-0.025 —-0.026 0.036
12 300370.647 169178.934 300370.694 169178.963 —-0.047 -0.029 0.055
13 300402.218 169185.254 300402.182 169185.279 0.036 -0.025 0.044
14 300405.350 169172.695 300405.338 169172.714 0.012 -0.019 0.022
15 300408.238 169167.673 300408.212 169167.701 0.026 -0.028 0.038
16 300412.466 169158.069 300412.461 169158.092 0.005 —-0.023 0.024
17 300417.519 169149.651 300417.502 169149.675 0.017 —-0.024 0.029
18 300423.405 169143.327 300423.391 169143.350 0.014 —-0.023 0.027
19 300427.663 169141.106 300427.669 169141.146 —0.006 -0.04 0.040
20 300434.649 169140.584 300434.640 169140.636 0.009 —0.052 0.053
21 300449.616 169141.669 300449.591 169141.701 0.025 -0.032 0.041

22 300460.745 169139.612 300460.733 169139.638 0.012 —0.026 0.029
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TABLE 4. Comparison of boundary point coordinates between terrestrial surveying and

extracted from orthoimages with aerial target (paddy 72) (unit = m)
Point Terrestrial surveying(A) Aerial surveying with aerial target(B) Error (A)—(B)

no. X Y X Y AX AY Distances

1 300379.256 169151.281 300379.231 169151.303 0.025 —-0.022 0.033

2 300378.866 169146.652 300378.851 169146.684 0.015 -0.032 0.035

3 300372.683 169148.060 300372.680 169148.074 0.003 -0.014 0.014

4 300358.749 169156.347 300358.735 169156.389 0.014 —-0.042 0.044

5 300347.735 169159.492 300347.718 169159.518 0.017 —-0.026 0.031

6 300338.367 169160.212 300338.362 169160.236 0.005 —-0.024 0.025

7 300323.902 169164.434 300323.897 169164.477 0.005 —0.043 0.043

8 300315.899 169165.830 300315.927 169165.874 —-0.028 —-0.044 0.052

9 300313.902 169175.408 300313.897 169175.436 0.005 -0.028 0.028
10 300312.278 169179.183 300312.273 169179.218 0.005 -0.035 0.035
1 300315.771 169179.664 300315.771 169179.705 0 —-0.041 0.041
12 300319.547 169180.546 300319.574 169180.559 -0.027 -0.013 0.030
13 300340.222 169171.553 300340.256 169171.598 —-0.034 —0.045 0.056
14 300349.222 169171.879 300349.245 169171.918 —-0.023 -0.039 0.045
15 300357.847 169175.635 300357.857 169175.669 -0.01 -0.034 0.035
16 300362.292 169176.347 300362.290 169176.387 0.002 -0.04 0.040
17 300365.890 169169.934 300365.904 169169.966 —-0.014 —-0.032 0.035

TABLE 5. Summarized distance errors of boundary point surveying (Changwon)

(unit : m)
Parcel Emor | Average| RMSE Max
60 paddy 0.036 0.039 0.074
72 paddy 0.037 0.038 0.056
5-&exke] WMelE HoluA Ak sARt s o] §FeA FFEPL(EN AR S FHlol
AAZAR S AduArt 0.074mE, @A A = Sl
0.004m=E o} ZAasHl SERIfIE X3kl % 5ENE 7 A stk A XA
U As & T Uk weps FEFEPlE ol g Al digk 2t i Jx54 Ao o4k
g e e =S YRR w4Ae A £ vlushd 747 3% 63 2
A Aol 7hs gk 83 WHoltk AA ARl st dFS5FIAE 7=
2 AANFEe FEEPleld FE3 BAA
2) T9A Aol ddware] xFEHEA= 0.027mol,
B71% FAAe A i} A s vd Hrjexk= 0.067melth o] A¥= i AT
Al BATY] 18X (365-3) & A3l I thgA7F 1/1,200 Aelmzw TS A3
EPLS AAEith EAHE Al - AL ENE ofue}, A AR ZAL] wEE S
o TSk Wer FIsiglon, I AiE Aol ks AR 5% sl
SAlebE 2%l 59F Ak A Afell= A B Fe] wSekar Qlvk Bk A
1970 AAZAR e diste] dAF=F=S st A9 FFYd2 GSD 5ecmzE HYPHo] ddw
1Y AANEAR FFEE At 1 2ke] EFHEAH0.027m) 7F FhA 9] GSD
g ASST B9 GBS HF 28 8em Gl @ APH0.039m) wet FAH
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FIGURE 5. Results comparison of boundary point surveying in
Suwon

TABLE 6. Comparison of boundary point coordinates between terrestrial surveying and

extracted from orthoimages with aerial target (paddy 365—3) (unit : m)
Point Terrestrial surveying(A) Aerial surveying with aerial target(B) Error (A)—(B)
no. X Y X Y AX AY Distances
1 517683.068 200265.060 517683.070 200265.083 -0.002 —-0.023 0.023
2 517686.251 200251.321 517686.206 200251.271 0.045 0.050 0.067
3 517687.318 200240.912 517687.295 200240.896 0.023 0.016 0.028
4 517686.082 200236.764 517686.048 200236.774 0.034 —-0.010 0.035
5 517692.737 200237.539 517692.719 200237.538 0.018 0.001 0.018
6 517717.013 200254.895 517717.021 200254.902 —0.008 —-0.007 0.011
7 517721.505 200258.667 517721.467 200258.691 0.038 —0.024 0.045
8 517726.650 200263.883 517726.653 200263.880 -0.003 0.003 0.004
9 517733.077 200271.432 517733.091 200271.450 -0.014 -0.018 0.023
10 517760.180 200300.717 517760.142 200300.709 0.038 0.008 0.039
11 517761.726 200304.248 517761.723 200304.253 0.003 —0.005 0.006
12 517768.909 200309.39%4 517768.900 200309.398 0.009 —0.004 0.010
13 517755.242 200326.057 517755.234 200326.056 0.008 0.001 0.008
14 517741.216 200306.401 517741.223 200306.376 -0.007 0.025 0.026
15 517734.511 200298.849 517734.510 200298.839 0.001 0.010 0.010
16 517718.546 200284.342 517718.525 200284.349 0.021 —-0.007 0.022
17 517703.141 200273.297 517703.131 200273.309 0.010 -0.012 0.016
18 517694.773 200268.520 517694.750 200268.522 0.023 -0.002 0.023
19 517689.479 200266.534 517689.484 200266.554 -0.005 -0.020 0.021

Distance error |Average|=0.023, RMSE=0.027, Max=0.067
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2 1% "vke] e %2 FIeF Ho] T
U AR A AR Y SEHAS VEoR
FFEPlS ol&st ATele] Aol 44.8m
(2.08%), TA%=3s} Aoke] xfoli= 35.85mr
(1.63%) 8] A& H3ith ol& LA 4
-9} vlwstd WAL AFds] as Ay
ds & g Atk 2 ol G99 A e
7F 29 5ol His wkel o] Aol dx 9t
wate] AR Ak AL Ao 4y
H BHoE wedte] dugidolrd AAF

[¢}

Folth, & O # ol

R
T el 439 GSD7F Sem®z, A

(unit = m)

Methods Terrestrial  Vectorizing with Digital Registered Tolerance Area differences
surveying aerial target  stereo plotting area limit) (error percentage)
Parcel (A) (B) @) D) B)-(A)  (C)-(A  (D)-(A
60 (Paddy) 196891  1968.21 197146 204000  36.64 (0_03'7%) (021"25;@ (; 16830)
72 (Paddy)  917.60  917.77 911.37 nogo  orae JAL RO

*) Calculated with the registered area.
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TABLE 8. Comparison of parcel areas with different methods in Suwon (unit : )
Methods Terrestrial ~ Vectorizing with Digital Registered Area differences
) . stereo Tolerance (error percentage)
surveying aerial target plotting area limit+)

Parcel W B © ) ®-0  ©-0  ©O-0
3653 0.12 9.05 44.9
(Paddy) 2157.10 2157.22 2166.15 2202.00 38.07 (0.01%) (0.42%) (2.08%)

*) Calculated with the registered area.
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FIGURE 6. Resurveying for verifying the boundary change
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