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Abstract Spatiotemporal moving objects are changing their positions and/or shape over time in real
world. As most of the indices of moving object are based on the R-tree, they have defects of the
R-tree which are dead space and overlap. Some of the indices amplify the defects of the R-tree. In
the paper, to solve the problems, we propose the MPR-tree(Moving Point R-tree) using Projection
operation which has more effective search than existing moving point indices on time slice query and
spatiotemporal range query. The MPR-tree connects positions of the same moving objects over time
by using linked list, so it processes the combined query about trajectory effectivelv. The usefulness
of the Projection operation is confirmed during processing moving object queries and in practical use
of space from experimentation to compare MPR-tree with existing indices of moving objects. The
proposed MPR-tree would be useful in the LBS, the car management using GPS, and the navigation
system.
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root// Node of MPR-tree
entry
method:

if root is null then

inpul :

make X, y L projection

else

endif
< M then

if root->node_count

elseif

endif
endif
endif

end

Algorithm insert_node(class node *rool, class node *entry)

// Information of moving objects

make rool’s bound with entry’s bound

if entrv’s bound bevond root’s bound then
modify root bound with entry bound

if root is the parent node of the entry then

add a entry to X, v, t projection of root i sort of time

find child node of rool to meel a close entry
inserl_node(found child node of root, entry)

connect 1o trajectory of same objects which have same ono for (rajectory query
updale lastest information of moving objects for near future guery
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Algorithm split_node(class node #*root)
input: root /.’ node Lo split
method:
if root has brother node then
put brother nodes of root into node_array
endif
put child nodes of root inte imsi_node
order of x coordinate
if root is top then
set roat with null
inserl_node(rool, imsi_nodel)
insert_node(rool, imsi_node2)
else
insert node_arrav into top of tree
inserl_node(top of Lree, imsi_nodel)
inserl_node{lop of lree, imsi_node2)
endif
else
put child nodes
order of time
if root ts top then
sel root with null
insert_node(rool, imsi_nodel)
insert_node(rool, imsi_node2)
else
insert node_array into top of tree
insert_node(top of tree, imsi_nodel)
inserl_node(top of tree, imsi_node2)
endif
endif
end

of rool inlo imsi_node

if all child nodes of rool have same time period then
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inpul: oot
oulpul: node /7 leaf node e
method:

inpul spatio-temporal range

end

Algorithm search_time_proj
input: root
query
method:

for each projection of time

relurn;
endif
else
endif
endif

endfor
end

Algorithm search_node(class node *root)
// non leaf node or leaf node

check root bound with inputted query range bound
search_lime_projection(rool, query)

’/ non leaf node or leaf node
// yuery range

if time period of query include time projection node of root then
if root is leaf node entrv then
if root node is included in query bound then
print root node

else if spatial bound of query intersect spatial bound then
search_Llime_|
search_time_projection(intersected child node, query)

else if time period of guery intersect lime projection node of root then
search_Lime_projection(intersected child node, query)

ntry ( the result of search )

bound to query

ection(class node *root, class range *query)

projection of root

/7 result

projection(intersected child node, query)
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