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Continuous Discovery of Dense Regions in the Database of Moving
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Abstract

Small moblle devices have become commonplace in our everyday life, friom celiilar phones to PDAs. Discovering dense
regions for the moblle devices is one of the problems of grate practical imporfance. It can be used in moniforing moverment of
vehicles, concerfration of froops, efc. In 1his paper, we propose @ novel dlgorithrm on contfinuously clustering o lorge set of
mobile objects. We assume that a moblle object reporfs its position only if 1 is too far away from the expected postfion and thus
the location data received may be imprecise. To compute the location of each individual object could be cosfly especially
when the number of cbijects is large. To reduce the complexity of the computation, we want to first cluster objects that are in
proximity info a group and freat the members in o group indistinguishable, Each individual object will be examined only when the
inaccuracy causes ombiguity in the final resulfs, We conduct extensive experiments on various data sets and analyze the sensitivily
and scdlobilty of our algorithms.
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- Input:
database of mobile objects MDB
density threshold 1
reporting period ¢,
Output:
the set of dense regions
Method:
1:  while true do

call ComputeExpectedNumObj{MDB, current-time);

Result = &

2
3 ;
4 for cach grid g do
5 if {the expected number of g) 2> 1 then
I Result = Result U {g};
| 7 end if
8 end for
9 Output Result,
10: sleep(£,);
11:  end while
Procedure ComputeExpectedNumObj(MDB, t..)
for each o; in the database MDB do
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compute the predicted location at time £, by plugging the o:velocity, o:last time, and o:last_location into Equation (1),

for each near grid g in nearo) do

compute the expected number objects coniributed by o to g using the object probability density function;

end for
end for
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Eunction FindComovementGroup
flnput:
 database of mobile objects MDB
group size threshold S,
box representing the distance threshold B
current time £
time leap #
¢ Output:
the co-movement groups
Method:

1: Divide the data space grids with the same edge-length with B

2 Hash objects in MDB into the map A of the grids based on the location at £

3: Let LargeGridSet be the grids whose number of objects contained is no less than S,

4: for each grid a; in LargeGridSet do

5 Hash the objects in a; into the map B of grids based on the location at &+ f

6: Let ComovementGridSet be the grids in B whose number of objects contained is no less than S,
7: for each grid b in ComovementGridSet do

8: Add to Resuitsa group consisting of the objects in 4

9: end for

10: end for
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