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Finding Isolated Zones through Connectivity Relationship Analysis
in Indoor Space
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Lee, Seulli - Lee, Jiyeong

Abstract

In Korea, u-City has been constructed as IT-based new city with introduction of the ubiquitous concept. However,
most currently provided u-services are just monitoring services based on the USN(Ubiquitous Sensor Network) tech-
nology, so spatial analysis is insufficient. Especially, buildings have been rapidly constructed and expanded in multi-
levels, and people spend a lot of time in indoor space, so indoor spatial analysis is necessary. Therefore, connectivity
relationship in indoor space is analyzed using the topological data model. Topological relationships could be redefined
due to the dynamic changes of environment in indoor space, and changes could have an effect on analysis results. In
this paper, the algorithms of finding isolated zones is developed by analyzing connectivity relationship between space
objects in built-environments after changes of environment in indoor space due to specific situation such as fire. And
the system that visualizes isolated zones as well as three-dimensional data structure of indoor space is developed to get
the analysis result by using the analysis algorithms.

Keywords : 3D Indoor Space, Spatial Analysis, Topological Relationships, Connectivity.
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makeSubZone (node dataset ND,
edge dataset ED,
<root, edges> dataset SubZones)
FOR each node Nx from ND
For each edges from Nx
IF(edges.size >=2) Then
For(E;, Ej+; from edges)
fuction connectivityUnion (Ex, Ey)

fuction connectivityUnion (Edge Ex, Edge Ey)
Edge Rootl connectivityFind (E1)
Edge Root2 connectivityFind (E2)
IF(Root11=Root2) Then
int sizeRoot1 = SZ(Root1).size
int sizeRoot2 = SZ(Root2).size
IF(sizeRoot1>= sizeRoot2) Then
Root2.edgeParent = Rootl
SZ(Root!) € add(SZ(Root2))
SZ(Root2) € remove
IF(sizeRoot1< sizeRoot2) Then
Rootl.edgeParent = Root2
SZ(Root2) € add(SZ(Root1))
SZ(Rootl) € remove

function connectivityFind (Edge edge)
WHILE (edge.edgeParent == edge)
Edge edgeGrand = edge.edgeParent.edgeParent
edge.edgeParent = edgeGrand
edge = edage.edgeParent
return edge
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DE XA EHM (FindIsolatedZone) S & &

Exit NodeSjLIY M=

Temp
Exit Node

ExitNodeList

subZones
H+3E

| ConnectivityFind (Edge Exit)
i

Boolelan
isolated =
false

SubZonelD
Boolelan
olate

false

3 Subzone?|
Edges
g&LE
(prevNode,
nextNode)
IsolatedZone
S

OpX| 2
subzone

false
true

findlsolatedZone (<root, edges> dataset SubZones,
exit node dataset EXIT)
Initialize(nodes dataset IsolatedZones)
FOR each SZ from Subzones SubZones
FOR each edge e of node ex from EXIT
root € connectivityFind (e)
IF(SZ root is same with root of e) Then
boolean isolated € false
Print( Exit)
IF(isolated is false) Then
IsolatedZone € add(nodes of SZ <edges>)
RETURN IsolatedZones

212, D 2IX| S EHA 2t 8| = pseudo code
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