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ABSTRACT

In general, algorithms to find continuous k-nearest neighbors has been researched on

the location based services monitoring periodically the moving objects such as vehicles
and mobile phone. Those researches assume the environment that the number of query
points is much less than that of moving objects and the query points are not moved but
fixed. In gaming environments, cases to find k-nearest neighbors are when computing
the next movement considering the neighbors such as flocking, crowd and robot
simulations. Thus, every moving object becomes a query point so that the number of
query point is same to that of moving objects and the query points are also moving. In

this paper, we analyze the performance of the existing algorithms focused on location

based services how they operate under the gaming environments.
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[Fig. 1] Grid method in YPK—CKNN

overhaul(inputs: g, G, k output: kNN)

1. By using the grid G, find the rectangle which
centers the cell including g and contains at
least k objects.

2. Find the object p which is in the above
rectangle and is farthest from g.

3. By using the grid G find all the object in the
circle with the radius |p-g| centered at q.

4. Find and return the k-nearest neighbours from

the objects found in "3".

[Fig. 2] YPK—Overhaul Algorithm
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incremental(inputs: g, G, & kNN(#1) output: kNN)

1. Compute |kNN(#1)-g].

2. By using the grid G find all the object in the
circle with the radius |kNN(#1)-g| centered at q.

3. Find and return the 4-nearest neighbours from
the objects found in "2".

[Fig. 3] YPK—Incremental Algorithm
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NN_Computation(inputs: g, G, k output: kNN)

1. Insert the cell <Cq, 0> tp MinHeap.

2. For four directions based on cell Cq, insert

<DIRO, mindist(DIRO, q)> to MinHeap.

3. Remove the root from MinHeap.

3.1 If the root is a cell, store each object in the
cell to bestNN and compute best dist if
necessary.

3.2 Otherwise, insert all the cells in DIR(j) and
DIR(i+1) to MinHeap.

3.3 If the distance of the root in MinHeap is

greater than best dist return. Otherwise go to 3.

[Fig. 5] CPM—NN_computation Algorithm
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[Table 1] Parameters used in experiments

Parameter Default Range
Number of 1000 100, 500, 1000,
Objects (n) 5000, 10000
Number of

. same to number of objects
Query Points

Number of

Neighbors(k) 16 2,4, 8, 16, 32, 64
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