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A Fundamental Study about a Quality Certification of 3D Precision
Indoor Geospatial Information
- Focused on Yeongdeungpo Station -
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Abstract

As buildings in the downtown area, such as the complex building connected to the skyscraper and the underground
facility, have become large and complex, the range of target domain of the space information service is rapidly
expanding to the interior space; it is considered that this change will create various demands of service such as the
indoor geospatial information base safety, the management of facility, and the interior navigation in the future, along
with spread of mobile devices and development of IT technology. As for the indoor geospatial information, however,
there is no certification standard of the established indoor geospatial information data quality, so preparing the
certification standard is urgent. Thus, this study reviewed foreign and domestic research cases and prepared measures
for quality verification of the indoor geospatial information to conduct a verification test of the Yeongdeungpo
Station indoor geospatial information, established in 2014. As a result, through the verification test of the method
and standard of the indoor geospatial information quality certification suggested by this research, it was identified
that the uniform and higher quality data could be classified, and the types of error high frequently occurring could
be investigated. These results are expected to be utilized as the basic data for establishing quality certification system
for the indoor geospatial information in the future.

Keywords : Indoor Geospatial Information, Indoor Geospatial Information Quality Certification, Geographic

Information Standards, Quality Certification Standards

Received: 2015.01.02, accepted: 2015.02.02

* A3 - A HY e 7 R Fsk A4 (Member, Master Student, Dept. of Geoinformatics, University of Seoul,
kslee86@uos.ac.kr)

ko WAAR} - G - A HO Sl T B F8} URALE R (Corresponding  author, Member, Ph.d. Candidate, Dept. of
Geoinformatics, University of Seoul, easystudio@uos.ac.kr)

kx5l . A A HUstal TP R F 8T a9 (Member, Professor, Dept. of Geoinformatics, University of Seoul,
choiys@uos.ac.kr)

wkxx 20)8lkel o] AK(Director, Chung-Ang aerosurvey CO.,LTD, speedwebl@naver.com)



1. A &

FEvEte] EAAY ITHIES 91.04% % =419
THTE Gl wg- Tk, TR o st =

= THA717] 9% 155 ggske) B3t 1w
3 Aekd 9 Askagite] st Aeke] AskEar gl
t}. o]eldl ko g Q) T A e] o] ¥
71 AejellA AR FojEoj7iar glom, sfjo] &
upd tjuto] o] W By, IT7]=9] Wz g4 3
AT R 7ke] Qb 2 A B, Ay
old 5 ueke AyEARIuke] 4207} SU1s)
ATk olell FEMFFAAE 20121 A2A A AL
A 32k AR ARTSS AR
20134 1= AEE B A& AsHd 1970 <AL 2014
W el AlEd, das g 77) JANAES KTX, -
2, Bl Y, Gy, AR, AEAE
ol digh g 3xd AR E FF3ISIh

AN AulEibdEe] A, 75 AuEbgR
dlole] EFZell tigt 15 7]Ee] FAste ol up
AT 71 vido] Algs AAgolrt.

uepr] 2 At AE AT 1SO 19113 (52
Q=) D ) FAFFC TTAS. KO-10.0157(A274
HIEAED) S HAESHL o]F 7Rke = AleiFgn
AEE(EFE) AT Uk vldske] 2014d% 54

= [e)
Gzl AR dolHE e Hdd

o kX o

¥ AEE 7]

FN

2.1 =A3%F ISO 19157

FA805F ¢ (Completeness), 2] J¥Hd(Logical
Consistency), $1*] 4= (Positional Accuracy), A
74 & (Temporal quality), 54 %= (Thematic
Accuracy), AH8/d 82(Usability element)”} AT} <F
e APGA = g 439 BAC] 75 e
™ =g A HlolEe] 7, 4 F 9] =
A 929 FEH s YeRIth AR g = 9A] A
See AA=e YA SE vehie A Ak
= AR, vIARA S8 B A A E A1E
A=A T A S UERITE AR 84 A}
|2k gl gk 840] §-849S WV ERE

ESEaC=

DQ_Elamert
HodvedElanont 0."

I

e

00, Usailament

o DX Conploey 00 JogfalConlocy

0Q_CompletanessComlsson DQ ConcaphualConslatancy || DQ_Posttoneldcouracy =

DQ_CompletenegsOmlsslon 00 DemalConlsoncy || 2Q_AosoluaErismalPosiionalioorery —

DLttt — | | o pokbssnePostoainy | —

VL 00 GitedsiPooneioney | —

00_Thematedocurcy

0Q TomporalQually

|| DQ_TwmatoCiassiicaionComsoiass I —

|| DQ_NonQuantiatoAtrbuisCorrachass 00, JeroniConey

fivaAfribuiaAcoum
o i 00Tl

Figure 1. Overview of the data quality elements
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Table 1. Quality of the elements and evaluation of basic geography information

Data qualit . .
4 Y Data quality subelement Standardised measures
element
landmarks, landmarks attribute , landmarks, landmarks of the relationship
exceed can be exceeded and checked landmarks, Exceeds the number of landmark
relationship error by acceptance,
C et Error ratio : within 5%
ompleteness . : :
P landmarks, landmarks attribute , landmarks, landmarks of the relationship
Omission can be omission and checked landmarks, Omit the number of landmark
relationship error by acceptance,
Error ratio : within 5%
Conceptual consistency (Undefined)
. . Degree of adherence to logical rules of data structure, attributes, data
. Domain consistency . .
Logical relationships
consistency . Degree to which framework data
Format consistency .
correctly read in S/'W
Topological consistency side type of exact wording and attribute data is Proper connection
Horizontal Vertical
Absolute or external Scale
accuracy accuracy accuracy
. 2.146 RMSExy 1.645 RMSEz
Positional - -
Relative or internal
accuracy (Undefined)
accuracy
Gridded data position (Undefined)
accuracy
Accuracy of a time (Undefined)
T | measurement
emporal X
P Temporal consistency (Undefined)
accuracy — - -
L Validity of data with respect to time and
Temporal validity
correctness of ordered events
Classification correctness (Undefined)
Thematic Non-quantitative attribute Correctness of non-quantitative attributes,
accuracy correctness acceptance accordance to the error ratio
Quantitative attribute Accuracy of quantitative attributes,
accuracy acceptance accordance to the error ratio

Additional quality elements

Consistency of procedures
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Table 2. Indoor geospatial information Quality

Certification structural elements

Data qualit Data qualit .
4 Y q Y Standardised measures
element subelement
exceed (Undefined)
Missing the target area
Completeness . £ g -
Omission The target object is
missing
Conceptual LOD consistency
consistency Visualize consistency
Domain
. . (Undefined)
Logical consistency
consistenc Format .
Y . Spatial data formats
consistency
Topological Visualize information
consistency format
. Absolute or .
Positional The about coordinates
external
accuracy accuracy
accuracy
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Data qualit Data qualit .
4 Y q Y Standardised measures
element subelement
2D Positional
accuracy
3D Positional
accuracy
Boundary adjacent to
. 2D information
Relative or -
. Boundary adjacent to
internal . .
3D information
accuracy .
Visualize Image
matching
Gridded data
position (Undefined)
accuracy
Accuracy of a
. Y (Undefined)
time measurement
Temporal Temporal
accuracy . P (Undefined)
consistency
Temporal validity (Undefined)
Thematic classification
Classification accuracy
correctness attribute value
Configuration accuracy
Inconsistency of the
Non-quantitative property value
Thematic attribute information
accuracy correctness Missing attribute
information
Inconsistency of the
L roperty value
Quantitative p. perty .
) information
attribute accuracy — -
Missing attribute
information
Admin file . -
. Meta data is missing
creation error
et cetera Performance
. Performance products
products is L
. is missing
missing
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Table 3. ISO/TC 211 N1293 Quality-based indoor

geospatial information-measuring method

Data Data qualit
quality q Y Standardised measures
subelement
element
Complete | Commission Number of excess items
ness Omission Number of missing items
Percentage of items adhering
Conceptual |to the rules of the conceptual
consistency |schema in relation to the total
number of items
. Percentage of items belongin
Domain g L. g. &
. to the value domain in relation
consistency .
to the total number of items
Logical Percentage of items with
consistency Format correct (data) formats in
consistency |relation to the total number of
items
Percentage of items with
. correct characteristics for a
Topological . . .
. certain topological aspect in
consistency .
relation to the total number of
items
Absolute or .. .
Number of positions with
external
errors less than a stated value
accuracy
.\ Relative or .. .
Positional . Number of positions with
internal
accuracy errors less than a stated value
accuracy
Gridded data
position (Undefined)
accuracy
Percentage of time differences
Accuracy of a .
. smaller than a stated value in
time .
relation to the total number of
measurement . .
time differences
Percentage of items that,
Temporal . o,
according to stated definition,
accuracy Temporal .
consistenc are correctly ordered in
Y relation to the total number of
items
Temporal
be (Undefined)
validity
. Percentage of correctly
section . . . .
classified items in relation to
correctness .
the total number of items
Nonquantitativ Numb er of correctly
Thematic | e attribute | represented items divided by
accuracy | correctness the total number of items
o Percentage of attributes with
Quantitative
. errors less than a stated value
attribute . .
in relation to the total number
accuracy .
of attributes
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Table 4. Indoor geospatial information Quality

Certification structural elements

section

object

On-site inspections

* indoor geospatial information
Judging for the item build
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Table 5. Indoor geospatial information quality authentication methods and acceptance criteria
classification Inspection method
Data quality Data quality subelement Standardised measures .Softwqre . Screep . On-51.te Acceptance
element ingpection | inspection | inspections standard
exceed (Undefined)
Completeness Omission Missing the target area [ J [ o 0%
The target object is missing o [ J [ J 0%
Conceptual consistenc LOD consistency L 2%
P Y Visualize consistency [ J 5%
Logical Domain consistency area consistency
con(s)iilt(;?lc F ‘ st Spatial data formats o 0%
Y ormat consistency  Visualize information format o 0%
Tonological consistenc 2D structured consistency [ J [ J 5%
PoIog Y[ 3D structured consistency [ ] [ J 5%
The about coordinates ° trade off
accuracy study
Absolute or external 2D Positional Py PY °® 59,
accuracy accuracy accuracy
acglgaf 05:;21111?;0 ® et et 3%
Positional Bounda; ail'acent tg 2D
accuracy 1y _acjace o o 5%
. . information
Relative or internal Boundary adiacent to 3D
accuracy Ty adjac [ o [ 5%
information
Visualize Image matching [ ] [ J [ J 5%
Gridded data position (Undefined)
accuracy
A fati
ccuracy of a time (Undefined)
Temporal measurement
accuracy Temporal consistency (Undefined)
Temporal validity Time validity
Thematic classificati
. . ematic classification Py °® 59,
Classification accuracy
correctness ttribut 1 fi ti
attribute value Configuration ° °® 50,
accuracy
Th i o Inconsistency of the propert
ematic Non-quantitative y _property [ ] o 5%
accuracy atiribute correctness value information
Missing attribute information [ ] [ J 5%
o . Inconsistency of the propert
Quantitative attribute y property o [ 5%
accurac value information
Y Missing attribute information o o 5%
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Table 6. 3™ floor POI section table

o2l
2o
o
i)
" o
olN
oz

o

. ‘ On-si.te jl“h.e existing Completen
section inspections |building database
POI POI o
convenient 184 184 100%
facilities

Safety facilities 23 23 100%

business 20 20 100%

total 227 227 100%

Table 7. 1* Basement floor POI section table

On-site The existing Completen
section inspections | building database p
POI POI ess
convenient 122 120 98.3%
facilities
Safety 28 28 100%
facilities
business 14 14 100%
total 164 162 98.7%
Table 8. 1™ floor POI section table
. On-site 'Th.e existing Completen
section |, . building database
inspections POI POI ess
convenient 392 391 99.7%
facilities
Safety 30 30 100%
facilities
total 422 421 99.7%
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Figure 6. Yongdeungpo station 3rd floor

viewing plan

Figure 7. Yongdeungpo station 1st Basement

floor viewing plan

Table 9. LOD Standard detail (2012 Standards pilot

projects)

detail
section

explanation

LOD 0

* I include a 2Dl plan view
CityGML and LOD 0 in response

LOD 1

* In view of the height of the 2D plan view,
respectively floor, those represented by
extending the box-type

* Detailed description of the surface is
impossible
CityGML and LOD 0 in response

LOD 2

* In addition to the LOD 2, representation until
Gotomun that was expressed to a fine matter
of each wall(ex: Wall projections, Is installed
in the middle windows and doors)
CityGML and LOD 2 in response

LOD 3

* In addition to the LOD 2, photographed
image is added to each wall
CityGML and LOD 2 in response
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Table 10. Logical consistency Inspection results

section YDP 01 YDP_02 YDP_03 YDP 04 YDP_05 YDP_06 YDP 07
inspection 900 900 900 900 900 900 900
frame
Standard 892 887 874 889 877 872 893
frame
completion 99.11 98.55 97.11 98.77 97.44 96.88 99.22
conformity suitability suitability suitability suitability suitability suitability suitability
Table 11. Visualize consistency Inspection results
section YDP 01 YDP 02 YDP 03 YDP 04 YDP 05 YDP 06 YDP 07
inspection 900 900 900 900 900 900 900
frame
Standard 887 858 872 861 863 869 892
frame
completion 98.22 95.33 96.88 95.66 95.88 96.55 99.11
conformity suitability suitability suitability suitability suitability suitability suitability
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Table 12. As a result of location accuracy

X(m) Y(m) Flat Street(m)
P 12 0.542
P 3-4 0.833
RMSE 0.164 0.316 P 56 0.099
P 7-8 0.115
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Table 13. The result of the comparison that inspection

point

Total station 3D scanner

inspection point inspection point

X Y Z X Y Z
546315.45|191771.24 7.23| 546315.47 | 191771.29 | 7.25
546309.67 | 191768.49 |5.25 546309.62 | 191768.49 | 5.24
546313.25|191775.26 |5.15/546313.36 | 191775.27|5.15
546306.5 |191782.28 (9.13| 546306.51|191782.27 [9.11
546304.79 | 191779.78 19.15 546304.79 | 191779.74 |19.15

num|
ber

Figure 9. Total station make use of inspection

point work course
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Table 14. The result of the comparison that inspection

point

Total station 3D scanner

inspection point inspection point

X Y Z X Y Z
546165.81 | 191843.85 |21.22|546165.89 |191843.83 [21.26
546167.59 | 191843.43 |21.22| 546167.5 |191843.42 |21.23
546168.74 | 191842.28 |21.22|546168.73 |191842.25 |21.31
546165.11 | 191835.39 |21.23|546165.12 |191835.36 | 21.3
546159.58 | 191828.06 |21.23|546159.54 |191828.05 |21.24

num

ber

Figure 10. Ground 3floor of inspection point

Location sketch
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Table 15. Section and TS measurement inspection

point of Area comparison

section inspection point 3D scan data
\‘\‘
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Figure 11. Unground 1floor and ground 1floor of

inspection point Location sketch
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section inspection point 3D scan data section 3D scan data
3 2
3
4
4
5

Table 16. Section and TS measurement inspection

point of Area comparison

section inspection point \ 3D scan data
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Table 17. Thematic accuracy
. Table Conlﬁgura Content Cla§s1ﬁc attribute attr}bgte error
section tion ation omission
ID accuracy number rate
accuracy accuracy number
1 I\(I)(;IZZ_EO 83.3% | 100% | 100% 6 1 16.6%
2 I\(I)(:IZZ_FZO 100% 100% | 100% 4 - 0%
3 I\(I)(I/:Z—io 100% 100% | 100% 27 - 0%
4 I\(I)(iliz—io 100% 100% | 100% 10 - 0%
5 NO(I)ZE]IBA? 100% 100% | 100% 17 - 0%
6 I\(I)(i/:f?so 100% 100% | 100% 21 - 0%
7 %?122{360 100% 100% | 100% 68 - 0%
8 NOA B0 i i i i i
014217
9 NOA B0 i i i i i
014218
10 13(1)55113; 100% 100% | 100% 1 - 0%
11 13(1)52—?90 100% 100% | 100% 1 - 0%
12 I;I)(I)ZZ_?(;) 100% 100% | 100% 1 - 0%
13 I;I)(l)iz—?(;) 100% 100% | 100% 2 - 0%

T 99.4% 2 FA7IE0] 0aHE 5% oluiE wERISitk

y
AAke] A%, 100%9] JREE BGoLt B

Artell
M fFeEAY o)F Tl osk HeA e HFewrt
99.1%% SRIFATE =8 Y3 FAK] A9 s
qS 7 FYo=E o] HAFAFES zesigion
2012 AU AR G5 ARAROlA] =85 A
AR ARl A AATSE AR AdE F
TIABF R AR GAANE 7 7]50l A Ao
2 FAESCE el YA E e 23k ARG S

7 )2AT - LA FHoR 13

0.164m, Y04 0.316me] Yx|A4s== 3
T AL s = Qlglom, AU HARES AAEH
A AT 3R fIA 2= XFollA] 0.036m
YZoA] 0.026m 13l Fololl A= 0.02ImE 382
ZHAS1E SSAIFEYE v R A S-S Ho]
5 ID WAS A3 v 7l 2 AR glRle
] A= 99 492 BAE QT

BooAToll A AAIFE AEHd R EHE 0150

A

i og

i)
My rlo

FAJNSAA =5 AR V2R 28E 5 ds
%

AL, AWE A Re] AEELOD) 3 A
FIPE FFHENAM oA 7EH] Al o] AL A|A AR
WAl S4) @aL o] F71ARL Aok $5AT
& ol Bop ZEHR Aulggn S i’ A
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