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An Analysis of Vertical Position Accuracy for the Three-Dimensional
Spatial Data Object Utilizing the Public Information
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Abstract

Recently, as new paradigm for government operation called government 3.0, government is actively operating policy
opening and sharing public data. In addition, the Ministry of Land are operating an open platform integrated map
service (the VWorld) which provides a variety of video contents such as the country's national spatial information,
traffic information and three-dimensional building for the public. According to W3C Foundation's Open Data Status
Report(2013), our country has the evaluated results that the part of the government’s policy support and planning is
good while the part of the data management is vulnerable. So our country needs the quality improvement for the
data management. In addition, a digital aerial photograph image data is required to be up-to-date for the
three-dimensional spatial object data. In this paper, we present the method for enhancement of the accuracy of
vertical position and for maintainment of up-to-date vertical position. Our methods evaluate the data quality and
analyze the cause of error of measurement utilizing the national standard quality assessment method. The result of
research shows that the accuracy of vertical position is improved if the height of the building captain is adjusted by
the quality assessment values and a three-dimensional model has up-to-date data if reconstruction and extension
information of construction register is utilized.
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2012).

Je, olelgt SEBYE HAY U 7 2
FEHole] AIAolE HPSIL AHA] W BE
& Az3 AAolrk. W3CAHS] e.ZrolE gl
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w2 S2Uel= ODB B3 54212 F£H|%(77.19),
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o2 FAEAL, e RS AEHoME
tlolE o] FA4E] A H FA Mol B At
Hgo] pHtE = S o= #A45kaL Qltk(Baek,
2013). wA19] si2S s a&2%l DBHEE et
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g A 74 5 8 B0l "asith
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& 379 FRIRFEARITA O o} e
glom, A 2O TTAS KO-10 0157 Aejgx =
A3 o) 7|4k El(Telecommunications Technology
Association, 2003).

“TTAS KO-10 0157 2|42 ZAIEZ(Telecom-
munications Technology Association, 2003)0] A&
Table 13} o] w7t FAF7 7Ees &
= dlole A QS dHskaL ok

B3], VAR ABoR AzEU Y] Yu
£ &4 EE FE & 4~ QP (Telecommunications
Technology Association, 2003)= 3 E L9
wlo] TS ek,

‘TTAS KO-10 0157 XA ZARZo| w2y
32K 912 A o7& 5% ol Askal jlow
AP HPHS ofg)] Table2@} ZTH Telecommunications
Technology Association, 2003).
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Table 1. Quality standards

Quality
factor

Quality standards

O Positioning accuracy of the
standard data set

- Article 4D

- Article 122

- Article 143

Three-dimensi
onal position
information

accuracy

Table 2. Error rate estimation method

Quality

Error rate estimation method
factor

Be less than the difference between the
position value of the source data location
Positioning | coordinates to the coordinates of the data

accuracy | specified..
Error rate = (E)+(A9)x100(%)
Error rate : less than 5%
1 1A 7%
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5) A EE AL MR FEZ

=
=



SeoolEE 283 33

OBl AT oIc Telecommunications Technology
Association, 2003). 429X @2}of| TSt A8l A
= QABHAIE +£0.15m(Lee et al., 2010) 2 AA|5}A L
U BEaAE 3) Eeln Hhege et
At - A 32 I E Vs7E AN o=
FFHA} 0.7m ZHZE Im=2 A5k QA THPark,
2011), WY 4ol ohnz g 4 Yok wet
A & AFolME LRFES S5 oL 2ake] Ao
Bat, FEHAL W RMSES S45t0] AHZTE AlA
St} otk

dlole] HAe| A2 Bestel AR} ¥
gt R o2 ASENT 71 © e Soll #
TA[AIF 2014.1.14] 014 ASE0] A% 75-A
%2 Sof osto] iAol AR ASTAPF 9
* USRI 2o isisa o) glov,
4311\]/\5110 o|-gslo] A=E HHAVS}
%3gJo] ZalE|o] 9lL-2 3ol 519
CHMinistry of Land, 2014a).

2.2 X X|E MA

M E O 7130 A8H 33 Zﬂ
ol ghel 2AE 245 AL 24
o] ga=2ojtk

sUREel o) ke wel AR At st
w ;o) A2 ey 9 Fig 19] A% 238 £
R 23 E0] o] Zlolch

iy, AZEAke] o] gre] 712
2 A1192(HA So] Abgur) 13 5. A%
ofu] The

-@gE 1 AR

= O
L

iz A9
g wol
=3 ZtHMinistry of Land, 2014b).

HORAE L UFES| Y
L A= 15 Al AREHSES A
o] gl A1, AR, 57714, 1 5] of
of Wi AS EPwcht 4AE 49 A=y
SUE ARt wol2

9|

°

3tct.

Figure 1.

The height of the three-dimensional model
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2 AtollMe AsEtide] doleel 32k ®Elo]
44 Hole2 lmel, 24k FE10] 8ol
Zasto] 2Hgrte] 2SN $ AEETE

(non-random sampling)2 2]-&-5}% Tk

3laL

3.3 A HX Y HY
7 BAHS  gEZZ(Sampling), FEI/F

(Processing), 22}=A(Error measurement), 2154

(Analysis) o] 4ctA|Z L& dlo] =3P=| Qi)

Table 3. Quality of the analytical procedure

Steps Substance
1 Sampling
2 Processing
Error measurement
Compares the value
. Compares the value for
3 for the height .
the height measurement
measurement (Indicators applied)
(Indicators Unapplied) PP
4 Analysis
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= X ¥ z

0 193619 447227 57.8758
1 193592 447207 57.8749
2 193633 447205 57.8764
3 193806 447139 57.8735
= X ¥ z

1] 193809 447219 63,5182
1 193598 447211 63.5178
2 193602 447206 63.518
3 193613 447214 63.5183

Figure 3, Area calculation factors

Figure 4. Height measurement location
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Table 4. Results of Indicators Unapplied

Category Scope | Scope | Scope | Scope
1 2 3 4
Height range total
& ¢ 20~40 | 40~60 | 60~80 | 80 ~
(m)
Entries(ea) | 29 37 9 20 95
Max 10.94 | 16.67 | 25.59 | 21.58 | 25.59
Min(m) | /0.86 | /027 | /1.62 | /049 | /0.27
Mean 568 | 536 | 906 | 6.11 | 597
(absolute)
standard | 1y o0a | 709 | 597 | 466
deviation.

RMSE 6.23 6.75 | 1132 | 8.44 | 7.53

Table 5. Results of Indicators Applied

Category Scope | Scope | Scope | Scope
1 2 3 4
Height range total
1 TANEC! 5040 | 40~60 | 60~80 | 80 ~
(m)
Entries(ea) 30 37 9 20 96
Max 7.7 14.4 5.8 4.18 |29.99

/Min(m) /0 /0 0 | 01 | 0

Mean
1.84 1.81 1.2 1.72 1.
(absolute) 8 8 3 7 &
Standard 1) o0 1 314 | 223 | 262 | 282
deviation.
RMSE 2.79 3.1 2.1 2.56 2.81

WHHoR oAl AT AS Sl B 4 Yo
E3] Scope3 2] 74> RMSEZ} 11.329)|4 2.12 2417}
] Folgo] AR e 41E Bl

E3E, AA A= Fig. SollA g1 4= ol AdiE
7+ 70.69% 74, BFHAAE 39.49% 714, RMSE
£ 62.68% qHaEol, AEEYYe] kol e BEH
3Ake AR 2 dlolele] SHIAHIE 4t

FeAe BRI 4 qlgick

C

M Indicators Unapplied

M Indicators Applied

=T A AN I - -]

t T T
Mean Standard RMSE
(absolute) deviation

Figure 5. Total Results
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Figure 7. bldgl40.3ds on DAUM Load View

Figure 8. bldg769.3ds on Deep Exploration
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