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Updating Building Data in Digital Topographic Map Based on Matching
and Generation of Update History Record
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Abstract

The data of buildings and structures take over large portions of the mapping database with large numbers.
Furthermore, those shapes and attributes of building data continuously change over time. Due to those factors,
the efficient methodology of updating database for following the most recent data become necessarily. This
study has purposed on extracting needed data, which has been changed, by using overlaying analysis of new
and old dataset, during updating processes. Following to procedures, we firstly searched for matching pairs of
objects from each dataset, and defined the classification algorithm for building updating cases by comparing;
those of shape updating cases are divided into 8 cases, while those of attribute updating cases are divided into
4 cases. Also, two updated dataset are set to be automatically saved. For the study, we selected few guidelines;
the layer of digital topographic map 1:5000 for the targeted updating data, the building layer of Korea Address
Information System map for the reference data, as well as build-up areas in Gwanak-gu, Seoul for the test area.
The result of study updated 82.1% in shape and 34.5% in attribute building objects among all.
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Fig. 1. Updating process of the building data
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Consistency Integration
Division Deletion
Addition Extension

Reduction Alteration
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Table 2. Matching table of use-code between digital topographic map and KAIS map

- SERV BDTYP_CD
Use of Building (Digital Topographic Map) (KAIS map) TYPE
Etc BDS000, ] 0
Facility BDS999
House BDS001 01000~01004, 02000~02007 1
Neighborhood 03000~03023, 03100~3110, 03199, 03999
Living BDS002 04000~04023, 04101~04107, 04199, 04201~04203, 04299, 2
Facility 04301~04305, 04399, 04401~04405, 04499, 04999
05000, 05101~05109, 05199, 05201~05206, 05299,
Culture and Assembly e 05301~05305, 05399, 05401~05404, 05499, 05501~05506, | 3
crty 05599, 05601~05603, 05699, 05999
o 06000, 06100, 06201~06205, 06299,
Sales Facility BDS005 06301, 06302, 06309, 06310, 06999 3
Transportation Facility BDS006 06303~06308 6
. - 07000, 07101~07108, 07199,
Medical Facility BDS007 07201, 07301, 07302, 07999 7
Education and Welfare BDSO008, 08000~08005, 08101~08106, 08199, 08201~08204, 08299, 8
Facility BDS009 08300, 08400, 08500, 08601~08603, 08999
Training Facility BDSO010 08699, 08701, 08702, 08799 10
Sports Facility BDSO011 09000~09011, 09999 11
. . 10000, 10101~10103, 10199,
Business Facility BDSO012 10201~10204, 10299 12
. 11000, 11101~11103, 11199,
Accommodation BDS013 11201~11205, 11299 13
Recreational Facility BDS014 12000~12009, 12999 14
Factory BDSO015 13000, 13100, 13200 15
Storage Facility BDS016 14000~14002, 14999 16
Dangerous Article
Treatment Facility BDS017 15000~15009, 15999 17
Car-related Facility BDSO018 16000~16010, 16999 18
Animal and Plant-related BDS019 17000, 17003~17007, 17101~17105, 17201~17207, 19
Facility 17299, 17999
Waste disposal Facility BDS020 18000~18004, 18999 20
Correctional and Military BDS021 19000, 19002, 19101~19103, 19999 21
Facility
Communication Facility BDS022 19005~19008 22
Power Production Facility BDS023 19004 23
Funeral Facility BDS024, BDS026 20000~20003, 20999 24
Leisure Facility BDS025 21000~21006, 21999 25
9]0] A A % SAA R Al Tistel 2441 o2 B
gom EREYAIAS R0 R BN R4y oSS AXSIE, of 4 of8 AR B ol 1% A
AH 7YAl Alo| AF A EF8IIT) e AA| A2 B PR 9] ¥5 AR 2hIst= o] 88 4= i} 734l o] FR=
AT 44 AR A0 ol 2olAln, Table 32 5 WAH] A% volele] S4mEe] T e o) T e AEos
2 olg3t mhY Aol W mRAR AN Aolx BE 1EE  Qelsms s, AN 280§ Weh A wskE 4]
Table 4= %448 734 Alo] 5 Lpehiic, 7 okt 4 Q=S 3 WA Al EFAR A4 Aol W
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Table 3. Criteria for classification of matching and updating cases using overlay ratio

Criteria Matching case
Shape updating| Ratio of the digital Ratio of the KAIS map (topographic: Updating case
case topographic map (%) (%) KAIS)
. . consistency Remain shape and revise
1 Ratiowp>90 Ratiokas=90 (1) attribute
. . integration Revise shape and
2 50>Ratiowpo>20 Ratiogais=>60 (:1) attribute
. . division Revise shape and
3 Rat1010p0260 50>Rat10KA13220 (lzn) attribute
4 Ratiowpo=0 - de(lf, t(;;) n delete new objects
5 - Ratiogas=0 addl,tlon add new objects
(0:1)
L extension Revise shape and
6 Ratiowp =100 - (1:1) attribute
. _ reduction Revise shape and
7 - Ratioxais =100 (1:1) attribute
8 other other alteration Revise shape and
attribute
Table 4. Attribute updating case
Attribute updating case Methodology Reason of updating
1 no update no change
2 create create information due to construct new building in real world
3 erase delete existing building in real world
4 revise attribute information change attribute information of buildings in real world
#jel |ejo]ck
X X 2 o] ) 2 AV TR L A 482 9]
L, Attribute updating case number 3 ArcGIS 10.0 SWollA A|g8h= ThfRE A2 22 A4 =
Shape updating case number “*(geoprocessing tool) £} HERIH (model builder) S &

3FATt. 3] A4 7t ufA] @Al A= 1w AK(intersect), 57t
A (spatial join) 59 71555 £g5Io] 28513 ol
gl 71ek A Z2AAE HAE HoHA(= 1500
3, ®g 9 74J—_,_|_ oJ7)el 2835191 o, Yuk PC(CPU: Intel Core i5, RAM:
' 8GB)ollA] & He|Alzto] Fiol & & 4=k,

) A8 A ol Al I} nil v Q) 7§-C|’*b a3 Ao
2 F R 2] Aoz, 1:0, 0:1 mi & 9] Z-L-of = AFA| 2t
F7F Aol 2o sfigsh, SAE v g2 Bl e 2 ohoflA
AoFst 784l Alo| Aol wlet EHAR HAL a3t Anpi

Fig. 2. Component of update history record

7341 AT dlofEl= 2012 0]] 4~ 78A41%] 1:5,000 =24
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2 o] 8315t A A G A 2] Theb o] e 1l Abel e
AE AP NGz k]x%o}ocl;] A g AE 2oL Ay Table 59} 2t H L

i - L ] =5 o) . Fi Ry —
o ol el glon], eujael ARl Z . AjZo] ¥ 7“;‘]‘6”;4?:;]‘1“]@;4;&; 11;1};1 Aol L, Fig. 5t A%
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qE8

63} 2.

Fig. 4. The example of integration of building objects(dark
object is on the digital topographic map; bright object is on
the KAIS map)

Fig. 5. The example of division of building objects(dark
object is on the digital topographic map; bright object is on
the KAIS map)

Table 6. Updating result of the digital topographic map by
attribute updating cases

Attribute Methodolo The number | Ratio
updating case gy of objects (%)
&= i :
m 00 50 0 100 Molors ! no up(‘,:ate 1021 65.49
O — create
2 (dividetadd) 7 173
Fig. 3. Test area(Gwanak-gu) on the digital topographic 3 erase 405 2598
map(left) and the KAIS map(right) 4 change use-code 106 6.80
Total 1559 100
Table S. Updating results of the digital topographic map
by shape updating cases
Shape updatin . The number | Ratio - - - -
Pases B | Matching | s | (%) =2y F4 A 28 golgE o) gsle] 5=
1 - = 00 A% Holg AL 533 At =R} A0] ALl
5 : 2 | 5 4 L@ 7YAle]l D = A= oF 17.9%(2797)F AFAIst
Iin, n:1 5 ' o, B2 Asolut S5, A 52 Hslkz Qs =34
3 0 128 s 74Al0] MRt 2 821%(12807)0) et A%
4 7 4 -, o =1L = ST
1:0,0:1 045 go) 27km A% ARl RO, AR A8 AR of
> Al 26.36 26%0] Sgakz 4174900 ol HlAE X\ do] A7 T
6 i 12 077 £ 2sHE Aololet B Afo] A5 $18) B glo]
7 111 55 3.53 2 Abgjo]7] wjiLo 7 Bolrk
8 H (ol 48.17 4745 73419] Aol oF 65%(10217H)0] 3lg3He 2
Total 1559 100 2 AH O] AR WA ekon], o] Fole EHAR 73
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Fig. 6. Overlay of digital topographic map and KAIS map
before updating(white objects represent buildings on the
digital topographic map, gray objects represent buildings
on the KAIS map)

Fig. 7. Updating result of building layer of the digital
topographic map
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