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Abstract Moving object index is widely used in location-based services. Since people spend large
parts of their lives in indoor spaces (e. g. hospitals, shopping malls, subway systems, etc. ), effective
management of indoor mobile data becomes very important. Existing indoor moving object indices
focus on historical data queries, and only one type of queries is supported. In this paper, we propose
a novel index, called MQII (multiple queries indoor index), which supports not only history queries
and present queries, but also object queries and range queries. MQII is based on graph-based model,
and can index two aspects with the object list and bucket list structure, such as the object and spatial-
temporal scales. In order to improve the query performance, we present a RFID (radio frequency
identification) data preprocessing method to reduce the size of the input data sets for MQIIL
Furthermore, effective update and query algorithms are developed. Experimental results show that
compared with existing indoor moving object indices, the data preprocessing can reduce the amount of
data. In addition, the index we proposed not only supports history queries and present queries, but
also provides efficient object location queries, trajectory queries and range queries. This method can

be used in various indoor spaces such as office buildings, hospitals and hotels.
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@ If (¢,,=Now) {
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object =readObj (Bucket. entries
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res. add(object) ;
Bt tag M5 )
Else {
While (Cell’s Bucketnull){
For id= Bucket. no—1 to 0 do{
object =readObj (Bucket. entries
Lid D ;
If Cobject. tin<t,<<object. ton) {
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res. add(object) ;

Bkl tag—1 MG break; )
Else If (¢,>>o0bject. t,)

Bkt tag—1 )5 break;
Bucket= Bucket—>next;} )}
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return res;
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@  While (Cell’s Bucket#null) {
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object =readObj (Bucket. entries
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I (>t & o >10)
Bkt tag—1 Al )5 break;
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0 e

® res. add(object) ;

@ Bkt tag—1 )G break; )

() Bucket= Bucket—>next;}}}

@ return res.
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Fig. 4 Performance of data pre-processing.
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Fig. 6 Query performance vs. object queries.
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Fig. 7 Query performance vs. range queries.
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Fig. 8 Query performance vs. time interval.
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