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Abstract This paper deals with an efficient index scheduling technique based on Hilbert curve
and MBR for k-NN query in a single wireless broadcast channel environment. Previous works have
two major problems. One is that they need a long time to process queries due to the back-tracking
problem. The other is that they have to download too many spatial data since they can not reduce
search space rapidly. Our proposed method broadcasts spatial data based on Hilbert curve order where
a distributed index table is also broadcast with each spatial data. Each entry of index table represents
the MBR which groups spatial data. By predicting the unknown location of spatial data, our proposed
index scheme allows mobile clients to remove unnecessary data and to reduce search space rapidly.
As a result, our method gives the decreased tuning time and access latency.

Key words : LBS query, k-NN query, Hilbert curve, MBR
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Input : a query point, p, and the number of nearest neighbors, &;

Output : k nearest neighbors to p;

Function: insert (result, dist, point, k num) - insert point or NULL which
distance from p is dist into result as much as mon and maintain
only the k ncarest candidates in resu/t; return the maximal
distance between query point and the candidates.
mindistMBR, p) - return the minimal distance between ABR
and query point p.
minmaxdist (MBR. p) - return the minimum of the maximum
possible distance between ABR and query point p.
maxdisi(AfBR, p) - return the maximum distance between 3BR
and query point p.
dist (point. p) - return the distance between point and query
point p.

radius = ©0; new_r=oo; ¢nt = 0; next_index = 0;
result = O; new_result = @, HC_table = &; E_table = &;
begin the initia! probe and retrieve a frame fe;
create and initialize //C_table and E_tuble;
while Fc do
new_result — 3; new_r— <,
HC _table[f] = Oi, data object Oi in the Foc;
for all the pointers Pi in the index table of F- do
HC_tuble[i} = Pi;
for all the ABR R in the index table of Fo do
for all data object O in the MBR R, do
ent = 0
if HC_tableli] is not empty and E_rable(i] is O than
new_r = insert(new_result, dist(O,, p), Oi, k 1)
ontkt;
end if
end for
if there is not known object on boundary which within mimmaxdist than
new_r = insert(new_result, minmaxdist(R, p), NULL, & 1);
ont+]

end if
if (cnt 1= RiNodeNumber) than
new_r = insert{new_result, maxdist(®;, p), NULL, &
Ri.NodeNwnber-cnt);
endif
end for
if radius <= new_r than
radius = new_r;
result = new_result;
end if
for all the A/BR Ri in the index table of Fr do
if (mindist(Rj, p) > radius) than
for all data object O in the MBR R do
E_table[i] = 1;
end for
end if
end for
for all known object O: do
if next known object O exist and dist(all object in [0, O), p) > radius
than
for all data object Or in the [0, O) do
E_table[l] = 1
end for
endif
end for
next_index = i witch currently accessed data object Or is in frame Fu
for check j from j = next_index to end of table size do
if HC_tableff] is not empty and E_tablelj] is 0 than
next_index = j;
break;
end if
end for
if next_index = § witch currently accessed data object O is in frame Fe than
Fe = NULL;
else
endif
end while
return result;
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