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Abstract Recently, according to developing advanced construction technologies, buildings has been enlarged such
as high-rise buildings or complex buildings associated with underground facilities. The number of indoor activity
population has increased very quickly. Because of that, technical requirements for Indoor location based service
(Indoor LBS) also have been increased. Although indoor networks have to be constructed for efficient LBSs in indoor
space based on OGC IndoorGML, it is not suitable for large and complex space to apply the simple network structure
to constructing indoor navigation networks. The indoor navigation network has to be constructed according to logical,
physical, and functional constraints for indoor space. In order to do that, subspacing methods are required to partition
large and complex indoor space into proper size of subspace. In this paper, we proposed the basic requirements of
subspacing in indoor space for creating efficient indoor network, as well the work process of subspacing in indoor space.
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(¢) Subspacing

(a) Geometry model (b) Original NRG

Figure 1. Example of Subspacing [10]
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Figure 2. Example of Subspacing for Sensor Deployment]13]
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Table 1. Considerable Properties for Subspacing in Indoor

Space

Concern of Parameter

for PC
for Mobile Device

Navigation

Service Type

Virtual Tour

Simulation

Driving
Walking

Locomotion Type

Flying

Navigable

Physical Constraint
Non-Navigable

Access Right

Semantic Working Time

Constraint Direction

Material

Staying

Transition

Functional Constraint
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#101
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Figure 4. Sample of Indoor Space
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b) Simulation Service

a) Navigation Service

Figure 5. Example of Subspacing by Service
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a) Walking Type b) Driving Type

Figure 6. Example of Subspacing by Locomotion
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Figure 7. Example of Subspacing by Connectivity
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Figure 8. Flowchart for Subspacing Process
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Table 2. Pseudo Code for Subspacing
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SubSpacing (IS, C, sh, min, PS)

1S :
C:
sh :
min :

set of original indoor space
set of Constraints
shape type of subspace

minimum space size

out

PS :

set of partitioned indoor space

begin

/I First step for subspacing

for each IS;
if IS;
1S; add on candidate indoor space set CIS

for each CISi

if CIS; not satisfy semantic constraint C;

satisfy physical constraint C;

CIS; delete from candidate indoor space set CIS
for each CIS;
if CIS; is Transition Space
set CIS; space type property as Transition Space
else

set CIS; space type property as Stay Space

/I Second step for subspacing

end

set the shape for subspacing as sh
set the minimum space size as min
for each CIS:
pattition CIS to PS,, which satisfy min size condition
for each PS,
if PS, and PS,:; satisfy merging condition C;
merge PS,, and PS,:; to PS, and delete PS,.;
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