Journal of the Korean Society of Surveying, Geodesy, Photogrammetry and Cartography ISSN 1598-4850(Print)
Vol. 38, No. 6, 553-559, 2020 ISSN 2288-260X(Online)

https://doi.org/10.7848/ksgpc.2020.38.6.553

S 7|8t XloiAd=E didH == Tl=
Updated Object Extraction in Underground Facility based on Centroid

1 2 3 4,
dzs) - ojye? - YW - Hely?

Kim, Kwagnsoo - Lee, Kang Woo - Kim, Bong Wan - Jang, In Sung

Abstract

In order to prevent subsidence in urban areas, which is a major cause of damage to aging underground
facilities, an integrated underground space map is being produced for systematic management of underground
facilities. However, there is a problem of delaying the update time because an unupdated underground facility
object is included in the process of updating the underground space integrated map. In this paper, we proposed
a method to shorten the update time of the integrated map by selecting only the updated objects required for the
update process of the underground space integrated map based on the central point of the underground facilities.
Through the comparison of the centroid, the number of search targets is greatly reduced to shorten the search
speed, and the distance of the actual location values between the two objects is calculated whether or not the
objects are the same. The proposed method shows faster performance as the number of data increases, and the
updated object can be reflected in the underground space integrated map about four times faster than the existing
method.
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Fig. 1. Status of ground subsidence
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Table 1. Status of ground subsidence by cause (MOLIT,

2020)
Causes 2018 2019
Water pipe damage 36 (10.7%) 8 (4.2%)
Sewer pipe damage 140 (41.4%) | 98 (51.0%)
Other burial damage 14 (4.1%) 4 (2.1%)
Poor excavation work 6 (1.8%) 6 (3.1%)
Poor compaction 68 (20.1%) | 19 (9.9%)
Poor construction .of water 9 (2.7%) 3(1.6%)
and sewage pipes
Poor cotlsg;llcg(())trlkof other 10 (3.0%) 9 47%)
Other 55 (16.3%) | 45 (23.4%)
Sum 338 192
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Fig. 2. Shapes of water pipes and manholes
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1:// Gi : Geographic Object

2:// Ci: Centroid of Gi

3: ObjectComparison (Object G1, Object G2) {
4:  Get G1 from Reference Map

5 Calculate MBR1 and C1 from G1

6: Get G2 from New Map

7: Calculate MBR2 and C2 from G2

8

9

. diff = Difference (C1, C2)
10:  if diff <= Alpha then

11: sDiff = SymDifference (C1, C2)
12: if sDiff <= Delta then

13: return G1 is equal to G2

14: else

15: return G1 is different from G2
16: else

17: return G1 is different from G2

18:}

Fig. 4. Pseudo-code of object comparison based on centroid

1: // The status of All Reference Objects is Delete.

2: // G1: Reference Object extracted from QuadTree
3: // G2 : New Object

4: ObjectSeparation (Object G2) {

5:  Assign Insert tag to G2

6:

7: // Return the number of matching pairs.
8: num =QuadTree.Compare(G2)

9: if num =0 then

10: return;

11: else if num = 1 then

12: G1 = QuadTree.GetObject(G2)
13: diff = CompareAttributes (G1, G2)
14: if diff = False then

15: Assign Unchanged tag to G1
16: Assign Unchanged tag to G2
17: else

18: Assign Changed tag to G1

19: Assign Changed tag to G2

20: return;

Fig. 5. Pseudo-code of object search using quadtree
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Table 2. Experiment environment

CPU Intel Core i7 Quad Core
RAM 16 GB
SSD 1T
(O CentOS 2.6.32
Language Java JDK 1.8

4.2 X[= A AIZE

AQHEH ] Al 3 8 741 (Entire Map) 5 914 714)
(SS : Sequential Search)2] 7§41 ZHa)| €bA A|7ka} A1E 2w}
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Table 3. Data sets

Railway Sewer Road
Data Set Centerlines Pipes Network
Data Size (MB) 1.48 9.25 144
Number of Data 1,373 18,075 246,768
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