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Experimental Comparative Analysis of Terrestrial Lidar Data and Cadastral Data for
the Calculation of the Slope Area of Highland Agriculture Region
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Abstract

The price of agricultural products has changed from year to year, the major cause of price
fluctuation is the imbalance of supply and demand. Materials which are mainly used in korean
cabbage production volume is the forecast model, using the cadastral result, slope calculation is
impossible to achieved.

For this reason, this implies the drastic decrease of prices and the prediction of supply and
demand of field crops that is cultivated in a highland slope area, this situation is being repeated.
Therefore, the target area of this research is the slopes of high land, by using 2D and 3D Lidar
data for the analysis of the cultivated area. Experiment was carried out in the same area to
compare the data differences.

The rate of change in the area of slope is quantitatively increasing presented by the regression
model. An alternative methodology that can improve the reliability of the calculated slope area
using 2D is through cadastral map.

Keywords: High land, Agriculture region, Terrestrial lidar, Cadastral, Regression model
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Table 1. Terrestrial Lidar(VZ-1000)

Sep. Performance

Model Riegl VZ - 1,000

Measurment range 1400m @ 90%

Measurement Rate 29,000 ~ 122,000

pts / sec
Accuracy 8mm @ 100m
Precision 5mm @ 100m
Field of View 100° x 360°
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Figure 3. Samsu-dong, Villagery of Gwinemi

Source : Naver 2016
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Figure 4. Eonyang-eup, Ulsan
Source :

Naver 2016



WX SUXIHO| BXHY HES T X

|’42tolct HojE{et XX gate| MeH Hlw £4

O FAXIS Q130] SRS ol AxEe)} &
AriisAl s TR0 ARIEA Q170] Hgte CAK|R
KR RG] ARdolTt

2.2 X|&/dat H

ik}

AI-%

SRl 482 ol5S 9o A 27 KR 5
2 RAEe} 22 Sojn, ¥8 SelUjzle] x4

fulld ha
L 2RIRI0] BUA MIUS FSHl0] BUS BHH
{r 3

Figure 5= &5, Figure 62 $XIXIA T2 GAJo
H, AR 0] AL St EXIAHAIARI(KLIS) 9] A1t
Ql FRIRAFEE AFESHO] 2loltt HIOJH @ S5 =
E HESIYE AR HEe FXIXEES] &Y

x| o &

s el

Figure 5. The example of a land-book
Source : eminwon 2016

the] SAIRIE LS F5510] HA0] WEOR F7]

St ARt FAK = EEA0] HAOR AA|o
IRTE S Flell AFEBIACH, ARIHEQl ZFAO
HES Ao Tl "] 5 Aot it
HAS] HInEA & flolo] 12719] AiE #2 F
E5}0] HA HIOJEIE F50IR1t 229l IRl 1
AR BRHE PO FAIE T = A= BAE
EHEE AEA 3EFE0] o)F0] Flow, 5EME
71 A K99l A & JEHIE BAE
7R HES FARIE FEcke SRS E ge

la)
0

ol
Ol
32
i)

-'\-\.;. [ -F--
. A, 0

A e — A

Figure 6. The example of a cadastral map
Source : NSDI 2016

2 LN il -, :\ 71- = >
Figure 7. The result of cadastral data in Villagery
of Gwinemi Source : NSDI 2016

E==5

Journal of Cadastre & Land InformatiX Vol46 No.2 (2016) 141



Table 2. The area of cadastral results in the

Table 3. The area of cadastral results in Eonyang-eup

villagery of Gwinemi Source : LURIS 2016 Source : LURIS 2016
Sep. lot num. Area(m) Sep. lot num. Area(m)
(a) 524-13 9,405 @ 198-2 1,540
(b) 524-38 6,198
(b) 205-1 1,983
© 524-173 5,340
) 524-151 5,758 © 205-2 886
@ 524-175 5,895 (d) 205-3 1147
) 524-186 5,705 (e) 209-1 774
(9 524-187 6,037 (f) 209-2 1,289
(h) 524-188 5878 o) 210-1 1,964
0 524-191 5,927
(h) 210-2 2,023
() 524-230 2,517
(k) 524-255 3,079
0 | s 9393 23 X|A2to|Ch Mato| HE A
Zjo|tt & tIojEl= AR O ATHRIRE F5
Figure 81} Table 3& X SARAA] ALS L, 018 FUiERE 7I 7S ol&sto] AA]
ATHo] AEAH =S F5610] AR FU|n] Tlo] Al zHE= Hetels IS AR o1 Plot] Al

Figure 8. The result of cadastral data in Eonyang-eup
Source : NSDI 2016
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Table 4. The result of surveying in the GNSS

Surveying result
Y(m)
526,402.038
527,225.784
526,480.304
526,632.191
329,336.805
329,255.918

Sep. | ID elevation

(m)
1,011.455

1,015.009
1,026.209
983.384
63.207
63.329

X(m)
200,161455
200,720.037
200,789.885
200,617.967
212,402,659
212,373.460

CP1
CP2
CP3
CP4
CP5
CP6

Slope

Flat
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Figure 9. A surveying of villagery of Gwinemi in each measure station using terrestrial Lidar
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Figure 13. The matching of Lidar data and
cadastral data in the villagery of Gwinemi
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Table 5. Lidar data in the villagery of Gwinemi Aetete BEHERR= 00087919, Figure 163}
Sep. Lot num. | Area of the slope(m’) Table 61} 22 HE ALY Figure 172 FeHE
@) 524-13 10,839.474 RAketolt} HolE et SAIRA = E S8 H50Ith
(b) 524-38 7,027.719
(©) 524-173 5,995.895
(d) 524-175 6,591.831
(e) 524-186 6,270.319
(f) 524-187 6,778.714
(9) 524-188 6,493.946
(h) 524-191 6,843.648
(i) 524-230 2,946.410
() 524-255 3,577.356
® 524-151 6,279.372 Xr : s i
M 524-47 10,112.369 Figure 16. A matching data in each measure
station in the Eonyang-eup
R0l A0 AL HOH F5 e 11
Aol Adn K9 st AlEge 58610 Table 6. Lidar data in the Eonyang-eup
Figure 149] & TIOIE|t Figure 150] E#t Hiks Sep. Lot num. | Area of the slope(m’)
oI9r}H @) 198-2 1,579.277
(b) 205-1 2,034.366
(@ 205-2 898.668
(d) 205-3 1,178.995
(e) 209-1 789.020
(f) 209-2 1,302.261
-7 % ; (9) 210-1 2,011.226
L iRy (h) 210-2 2,083.962

Figure 14. A surveying of Eonyang-eup in each
measure station using terrestrial Lidar
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Figure 15. The result of matching data in the Figure 17. The matching of Lidar data and
Eonyang-eup cadastral data in the Eonyang-eup
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Table 7. A comparative analysis of the results in the Eonyang-eup

2D 3D Comparison Degrees

Cadastrial Projected on Area of Angle of

Lot number Area plé'me Area Surfa(::))Area difference Rate(%) incli?1ation
(m) (m) (m’) (V)
(a) 198-2 1,540 1540.608 1579.277 39.277 2.55% 0.21
(b) 205-1 1,983 1,982.810 2034.366 52.366 2.59% 0.21
(c) 205-2 886 886.259 898.668 12.668 1.43% 0.11
(d) 205-3 1,147 1,147.405 1178.995 31.995 2.79% 0.29
(e) 209-1 774 773.939 789.02 15.02 1.94% 0.13
(f) 209-2 1,289 1288.896 1302.261 13.261 1.03% 0.21
(g) 210-1 1,964 1,963.955 2011.226 47.226 2.40% 0.15
(h) 210-2 2,023 2,023.193 2083.962 60.962 3.01% 0.18
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Table 8. DEM and Slope in the flatland

DEM Slope

DEM

Slope

6 =0.2T7

y =0.0037x + 62.599

624 M

0 s 50 75

(a) (b)

63

s

62.8

626

6 =0.2T7

y =0.0038x + 62.598

0=0.11
B2.B
y =-0.0019x + 62,604

M
624

0 15 30 45

6=0.13

y =-0.0023x + 62 029
62 M
0 20 a

6=0.15

y =0.0027x + 61.636

626

62.2

y=0.0051x + 62.269

5 50

6=0.2T

y=0.0038x + 61.786

62
[l
61.8

8
y=0.0031x +61.43

0 40 60

6=0.17

0 30 60 20 0 30 60 20
Table 9. A comparative analysis of the results in the villagery of Gwinemi

2D 3D Comparison Degrees

L | S P;?éﬁgfregn NPl dieante | Rate®) | inecon

(m) (m) (m’) ©

(@) 524-13 9,405 9,404.903 10,839.474 1434474 15.25 18.39
(b) 524-38 6,198 6,198.106 7,027.719 829.719 13.39 14.67
(c) 524-47 9,393 9,393.087 10,112.369 719.369 7.66 9.50
(d) 524-151 5,758 5,757.938 6,279.372 521.372 9.05 10.10
(e) 524-173 5,340 5,340.032 5,995.895 655.895 12.28 17.56
(f) 524-175 5,895 5,895.360 6,591.831 696.831 11.82 18.00
(9) 524-186 5,705 5,705.433 6,270.319 565.319 9.91 13.67
(h) 524-187 6,037 6,037.030 6,778.714 741.714 12.29 13.70
(i) 524-188 5,878 5878451 6,493.946 615.946 10.48 13.67
(j) 524-191 5,927 5,927.436 6,843.648 916.648 15.47 21.13
(k) 524-230 2,517 2,516.915 2,946.410 429410 17.06 25.00
(I) 524-255 3,079 3,079.487 3,577.356 498.356 16.19 23.78
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Table 10. Slope analysis utilizing the Terrestrial Lidar data in the slopes

Slope

DEM

Slope
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1005
990

0 40 80 120

(c)
(e)

(g)

()

(k)

S

0 =9.49

950
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50 100
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g 3§

945
0 50 100
0=13.67
1030
y =-0.2386x + 1020.8
1010
990
970
] 70 140 210
6 =13.66

1025

=-0.2385x + 10185

985

y

965

o

60 120 10

0 =24.99

y =-0.4363x + 1034.2

1035
1020 \

1005

-]
[
a
-
o
g

(h)

6 =10.09

y =-0.1762x + 981.96

0 40 80 120
0=17.99

y =-0.3141x + 978.4

975
965

955

] 70 140 10

6 =18.39

1025

=-0.3688x +1021.2

1000

a5
0 40 80 120

0 =23.78

1080

y =-0.4151x + 1066.8

1065
1050

1035
0 20 40 60

148 XMt FEFE, H46H H2%. 2016



WX SUXIHO| ZXIHY HES I3 K H2folct Ho[E{et XM Yute] HHY Hlw 2Y

TSR ZAHAC] A kY AlS BI7)EA AT Table 123 22 S74E ot
S5 Hlg0] M2 Wake B0lo] st AEkE & glom, A% 2k 8l7) BE TE0) ALSEIC
A1 Hgahe A2, A ZARHO| HETS vl

O] OJL}. whebA], Wi== AH7) 28E XAE0] Table 12. Coefficients**

C} HlolEE olgstod 2 wWrlo] BHES WA} A on < ,
AFEQ BIE 52 HIT- BASIEOM, 95E0IA 25 Model | Coet | Coet | * | 59
TAjolo] BT AN} BRES EEsj0] AT T B | ol | Beta | B |9
*]-%E]-. O] é:]_?:',]% %’SH Tabel 99]' Table 103]- ?E]‘O] X] 1 Con. 3.300| 1.230 -] 2.683| 0.023
A A3} WA T} RAEolT} go)E] HA] Zjol= A Deg. | 0559| 0071| 0927| 7.841| 0.000

A7t 845 HA 0] Z7oh= HiElEAI gs ** Dependent Variable: Rate.

SPSSE O|&510] &1 2tA A1} 37 BAS AlA Table 13. Model Summary
SIQIC, Al B “THolso] A4S 0]S T
sl0] A0 ArE =590} M. R R? ?‘ﬂafe of the
el ete e : q Estimate
Table 1101A] ZHE()9} HIE(ALOI9] A4 1| %97 1 oge0 | 0846 | 117204
V5t O] AIHAE HO O Qo|A= _
09275 et Jo SIRAES HIloH rolrE *** Pradictors: (Constant), Degrees.
95%0llA] Felst O = LIEFT:
ATHEN S Soll 2ot HIgA0]9] AHHAE & P
17.50 -
Qsigon, HEsEAS olgslo] £ e B v
A 558 5 U STNS TR e
% 12.504 o 0///;
Table 11. Correlation = /o//
10,00+ e
N
Sep. - Rate Deg. 7 R Sq Linear = 0.86
7.50 /-’
Pearson Correlation 1 0.927* e
- - 5.00 10.00 15.00 20.00 25.00
Rate | Sig. (2-Tailed) 0.000 Degrees
N 12 12 Figure 19. Verification of the study area Applied
Pearson Correlation | 0.927(**) 1 regression model
Deg. Sig. (2-Tailed 0.000 . = =
€9 | 219 (2Talled) Table 139} Figure 199} 0] 5]7]410] Atz 7
N 12 12 E2 PEQoS Ba AAIBIROH, ZEAS RAIS
* Correlation is significant at the 0.01 level (2-tailed). I HE RAF gHe IS 4 AT A= &
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Q1 Aol Slstof & ST SIPNIEES S U1 Jo= HuE4E siRe, 3

S50 HARIO] HIg thst HIgolH, Frdojx == WA Hlg1t Axl HES Hlulst
RRIF0] 10l 7WhasS A9 Fekdo] =il & ¢ T}, 71 21}, Table 151k ZH0] F|4~ 0.17%0MA] Z/T]
Ao, B QOjA] A2 RAIFEHE 0.8609F = 2.82%= UERL} 518 AL ¥ U]l 5 &= Zs

Al LFERSTE, SloIg} 4= UAOH, HIuIES Solo] AT =
=5 SEEO AE7Fsde A5t ol ¢
34, MSICjMX|o] ESH4 M U AS TE Solxl FUst SHEHIE 018610 BAHES
THHEO| ASA & A =4 HEe AAlSH
SIFEMOZ A2 3] HEE HAE HEE A ACH= Folla] Hto] oJnlE = 4= ATk
Hoto] Fgsion, Al (Dol g sto] 41= ATAIE Sotd] =2 7P VAl &
E HIg1} 0] FollA] A3sH i e SUshA A& RIol|A] ARIHA] L-E9] @QE% =0l Ale2
Slo] AEE HIE9] AJOJE H] oIt 018 & == om, Llopt 1A 59] ZAK] ZlEw
Table 14+= 37|28 A& WAH| g1} A& Sl Ao B E 7RsE 2O ZITErh

A PSS LIER Z10IC] 0.18° 014 29.62° 71K &

Table 14. DEM and angle of inclination in the study area Applied regression model

DEM Slope DEM Slope
(a) 0=0.18 (b) =572
62.6 1050
y =-0.0032x + 62.38 y = 0.0907x + 1028.2
624 | < 40
“ /
62.2 1030
&2 1020
o 0 40 60 80 o 50 100 150
(c) 0 =137 (d) 6 =15.76
1056 1026
y = -0.1286x + 105.1 y =-0.275x + 1020
1050 1008
Hon 990
1038 an
0 %0 100 1% o 50 100 150
(e) 0 =18.89 () 0 =29.62
1036 — 1078
y =-0.3297x + 10316 ¥ =-05171x + 10731
plerrs 1064
1008 1050
34 1038
o 20 40 &0 80 o 20 40 &0 80
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Table 15. A comparative analysis of Applied regression model

Degrees 2D 3D Comparison
Lot number .An.gle .of Cadastrial Surface Area regression Rate regression
inclination Arela () model %) model - Rate
© (m) (%) (%)

(a) 215-1 0.18 856 876.486 3.40 2.39 101

(b) 2214-212 5.20 16612 17669.497 6.20 6.37 -0.17

(c) 2214-189 7.37 12383 13197.528 740 6.58 0.82

(d) 524-189 15.76 5926 6477.226 1212 9.30 2.82

(e) 524-10 18.89 6155 6836.502 13.88 11.07 281

(f) 524-233 29.62 3488 4195.588 19.86 20.29 -043
4.4 E 510 AR 0.18%E~29.621 AlO19] EIAEHIEO] A

SEXg5) B AN NS 770 o 2} A9

O] L= TR BYRI 0] ARHAS 27 (K] (3%)OILHolA BRIHE] O] Hk=0] I AFEE|QICE
A ap 1t 3R (R|AELoC} HIOJENAIES Eaf H] 2 AFE Soll 118K S BAKI9E BRIQ] BAIH
Wat, 012 BAe) As] maio] HAIE B8o A Akt Alol= AiEskE gHo] A8kofof ghs &
2 AP} Ao, KEder 22 27 BHds St

0T Z1K= oh2a 2k BAIK] BRAHA ALA] BARE0) TE ATE A&

AW, KA Aot KAkzlolct ElolEE BRIS 7 slopgelet ate el o5 + Ark=Zle ¥
FOR 1.03~301%2] BAWA ZJo|(RRNE kst = AU
11 oM, Ol EA| UiR==9] Bi3ofs]o) mE At
OlER AS & 4 QL) 0|2 Edlo] AlS EOlERE  ZEARO| 2
9] @A} He] AEo] 7Fsslint.

EA), 271910) A ik 3RS MRk A B wBe wmENsd oTARNRIANE:
=5 59 A0 FHE A BAWAS RoI7bE pj010897012016)2] KIo] QJah O1F01R 219
At et HiglE o= S7ksh= 2l & o RS
o, GA YIF9] 2= Jefol] flet SAEZH(E
NS MEsj0) DA N AN Mo AE  HAEE
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