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We studied various spatial queries with static objects called static (snapshot) query and moving objects called
continuous query with road network distances. For the static query type, we studied reverse & nearest neighbor query.
We studied two types of continuous queries: continuous vicinity queries and continuous trip route planning query.
There are two main approaches to process spatial queries on road network: 1) pre-computation and 2) on-the-fly

approaches. In this thesis, we studied above spatial queries using these two approaches.

Reverse k Nearest Neighbor Queries

To process the spatial queries on the road network, the cost of distance computation is the main challenges. For
snapshot RANN queries, we proposed a new pre-computation approach using pre-computed distance data to process
efficiently and reduce the query processing time. Our studies covered to solve two types of RANN query called
monochromatic RANN and bichromatic RANN queries. We adopted incremental Euclidean restriction (IER) method
which retrieves ANN objects effectively. We utilized the simple materialized path view (SMPV) index structure.
In SMPYV, the road network is partitioned into multiple subgraphs. For each subgraph, we constructed two types of
distance tables: Inner to border node distance table (/BDT) and border to border node distance table (BBDT) to
get the network distance value between nodes. Using IER strategy supports to enhance the performance especially
when the distribution of the data points is sparse, and k (the number of NNs) is large. According to the experimental
outcomes, the processing time of our proposed algorithm was stable in both sparse and dense distribution of objects

of interest on road networks.



Continuous Vicini ueries

We extended our knowledge to continuous spatial queries. To process spatial query continuously, the problems of
when to update a query object location and how to provide the correctness query result with less processing cost
are the major concerns. For continuous queries, we use on-the-fly approach suitable to process dynamically with
moving object (MO) on a road network. To provide up-to-date query result upon the current location of MO without
an excessive workload, we used the region-based approach called safe-region (SR) to process various vicinity
queries. The SR is constructed around the current position of MO by expanding the network nodes and segments. SR
guarantees the query result of query object QR(g) remains the same inside SR. Except the objects of interest from
QR, the other objects are assumed as rival objects (RO). SR is generated by gradually expanding the road network
node (n) until the QR(n) is the same as QR(q). When the QR(n) is not same as QR(q), the border point of the SR will
exist on that segment and we check whether the whole expanded segment is included in SR or not. We find the border
point of SR that satisfies this inequality dy(x, QRy) = dy(x,R0O,). Using the above procedures, we can generate the
SR for vicinity queries by adding the necessary parameters according to the type of vicinity query.

According to the experimental results, our approach consumes less processing time compared with the existing
approach. While the density of the objects of interest increased, the processing time of all ANN queries became short
because the search area on the road network became small. We evaluated the size of the SR according to the number
of candidates inside SR. The size of the SR depended on the requested query type and the distribution of the objects
of interest on the road network. When the objects of interest were sparsely distributed around the vicinity of the

query point, he size of the SR beame large.

Continuous Trip Route Planning Query (CTRP

TRP query is more complex and requires large processing time even though it processes with static query objects.
We aim to process TRP query on road networks with MO continuously with less processing time. As we observed that
the efficiency of safe-region approach for continuous spatial queries in above, we investigated safe-region generation
method for continuous trip route planning query (CTRPQ) with MO visiting multiple data categories as the first attempt
for road networks. CTRPQ retrieves the minimum cost route while visiting multiple data categories during the trip from
the start to destination. The SR will be generated for the first data object (p,) of the current visiting category. The safe-
region is generated by expanding the nodes and segments from p1. We proposed two safe-region generation approaches:
1) preceding rival addition (PRA) and 2) tardy rival addition (TRA). To generate the safe-region, the rival objects (RO)
that support to designate the size of the SR are necessary. As we studied, if we can define the minimal rival objects in
advance, the size of the SR is able to reduce, consequently, we can reduce the SR generation time.

According to the experimental outcomes, our proposed approaches improved over existing approach by reducing the
query and SR generation time. Among our approaches, although PRA requires moderate processing time, it provides
accurate and small size SR. TRA is speedy SR generation approach and provides approximate SR. The size of SR of
TRA is slightly (3% to 7%) larger than the PRA due to insufficient number rival objects inside SR.

In a nutshell, for efficient query processing (in snapshot and continuous processing) in spatial networks, we proposed
various spatial queries algorithms using our proposed methodologies. The experimental results approved that our
methods consume less query processing time which is suitable for several location-aware applications which provide the

accurate results.
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