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Abstract

Currently used 3D models, which are mostly focused on visualization of 3D objects and lack topological structure,
have limitation in being used for 3D spatial analyses and applications. However, implementing a full topology for
the indoor spatial objects is less practical due to the increase of complexity and computation time. This study suggests
an alternative method to build a 3D indoor model with less complexity using a spatial DBMS. Storing spatial and
nonspatial information of indoor spaces in DB tables enables faster queries, computation and analyses. Also it is
possible to display them in 2D or 3D using the queried information. This study suggests a 2D-3D hybrid data model,
which combines the 2D topology constructed from CAD floor plans and stored in a spatial DBMS and the 3D
visualization functionality. This study showed the process to build the proposed model in a spatial DBMS and use
spatial functions and queries to visualize in 2D and 3D. And, then, as an example application, it illustrated the
process to build an indoor evacuation simulator.

Keywords : 3D data model, 3D topology, indoor evacuation, spatial DBMS, PostGIS
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body_id: int
face_id: array_of_int

face_id: int

*|node_id: array_of_int
seq_node_id: array_of_int

node_id: int
X:int
Y:int
Z:int
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BODY table FACE table

BID FID FID sdo_ordinate array

1 1 1 (lower face) (x4,v4,z4, ,%3,v3,23, x2,v2,22,
xl,v¥l,21, x4,v4,24)

1 2 2 (side 1) x3,v8,z

1 3 3 {side 2) %5,v5,25

1 4 4 (sids 3 %6,v6, 26

1 5 S (side 4 %6,v6,26

1 [ € pper face) (x3,¥5,25, yEE, V6,26, x7,v7,27,
z8,y8,z28, x5,y5,z5)
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SELECT aid, AsTextithe_geom) AS the_geom
FROM dijkstra_sp('edges’, 1, 8)

Output pane
Data Output ‘E)cpluln] Messages | History |
| gid | the_geom
integer | text
1 MULTILINESTRING((2512160.45149086 704014
2 3 MULTILINESTRING((2511891.71133753 704110
E MULTILINESTRING((2509964.85956278 704114
4 |9 MULTILINESTRING((2509952.77898739 7042451
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Methods for Analysis (Query)

select * from shortest_path('select id, source, target,
cost from total_21c_link', 124, 135, false, false);

Results

HOIES 22 |s14 | max | si2ga |

vertex_id |edge_id |cost

integer integer double predi
1 [i24 ]2s 7940.53
2 125 i6 2578.86
3 126 2 1307.86
4 128 0 2826.33
5 |129 17 1971.46
6 [130 18 11669.3
7 131 19 3882.53
8 [132 *6 3165.49
9 133 37 2508.11
10 [134 26 979514
11 135 1 0
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