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A Survey on Moving Objects Data Management for Indoor Spaces
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Abstract As a survey indicated, people spend around 87% of their time in indoor spaces, e.g., office buildings,
shopping malls, and metro stations. With the rapid development of the Internet of Things (loT) and indoor
positioning technologies such as RFID and Wi-Fi, how to effectively manage the rapidly increasing indoor
moving objects has been a common and fundamental issue in a lot of application areas including public security
and business services. Based on the special features of indoor space regarding space constraint, positioning
techniques, and distance measurement, in this paper we summarize the key issues in indoor moving objects
databases as well as the recent advances in this area. In particular, we mainly discuss the representation models
for indoor spaces, the location and trajectory models for indoor moving objects, the index structures for indoor
spaces and indoor moving objects, and the query processing methods for indoor moving objects. Finally, we

present some future research topics in indoor moving objects data management.
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J83E P RE R 5N BUR SR I S ARk
Peo SCHR[BADE = SRR G T I B R 30 s Bidt
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SCHR[28] 24 Ti7 BE B Wi 5 By R IR AY, AR
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W (BRI RSE L EgdE N B ekt
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PRI A 0 2 P 23 (A B0 52 S e 1 AH
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FEPE S FEIEPE R DL AR BRI A, Bz T 1)
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GRGE RS x s B I R-tree R 51, AR5 TH
B B S AT R G K [72]. EAME
[11) 2% 15 | 445 ) 10 DR~ 4 F1 R PG 245 1) 8 A 18 I ) 245
giky, i E NSRRI R S % E N A R
Canpsaly 11 EME RG], FELEENT
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() Z TA) (R I AAB 7 T 113 s ) v sUR B B o H
TR AR R T MRS, KR
P 5 ARV BT RN 2 R R EE R A — A B
(7% 1IR3 R R JUATSeAA, S A%
FRiR (OID) | F @R LA 1, Wil 7(b)
PioRe BTSN RSP T EEARR T SN T M2
W, DRI RS LN A B )2 ) A ) a2 SRk 3R X

5 @
2

dg

(a) B EBEERE

4

FhF L. BIATZER 70, JRATIF A (1 S B
TR SR T U], TSR B A et
TR (doe dev dge dods PRI TLA
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Background

This paper is mainly focused on a new field in the research
on moving objects data management, namely indoor moving
objects data management. This field was initialized in 2009 by
Prof. Christian S. Jensen, who is an ACM and IEEE Fellow and
is one the most prestigious researchers in the area of moving
objects databases. Previous studies in indoor moving objects
data management concentrated on data models, indexes, as well
as query processing techniques. With the increasingly
development and applications of indoor positioning techniques
such as RFID and Wi-Fi, indoor moving objects management
has received much attention from both academia and industries
because of its expected functionalities of supporting indoor
location-based services.

This paper conducts a survey on recent advancements on
indoor moving objects data management. In particular, we
discuss the representation models for indoor spaces, the
location and trajectory models for indoor moving objects, the
index structures for indoor spaces and indoor moving objects,
and the query processing methods for indoor moving objects.
In addition, we present some future research topics in indoor
moving objects data management. This paper offers an
extensive review on indoor moving objects data management,
and we also provide some new perspectives that are helpful to
the future researches on this field.

This work is supported by the National Science Foundation
of China under the grant no. 61379037
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