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Abstract The Spherical Pyramid-Technique[l,2] was proposed as a new indexing method for

high-imensional data spaces using a special partitioning strategy that divides d-dimensional space

into 2d spherical pyramids. Although the authors of [1,2] proposed an efficient algorithm for processing

hyperspherical range queries, they did not proposed the algorithm for processing k-nearest neighbor |

queries that are frequently used in similarity search. In this paper, we propose an efficient algorithm
for processing nearest neighbor queries on the Spherical Pyramid-Technique by extending the
incremental nearest neighbor algorithm. Finally, we show that our method clearly outperforms the

related methods in processing k-nearest neighbor queries through various experiments by comparing .

it to the Rx—tree and X-tree.
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Algorithm 1 Processing the incremental nearest neighbor query F 12 29 39 oM 29 A 2 7+E =g
10 fori=0 to 2d-1 =, 78 274, 4 T AFRY AGE BAFa 9
20 dist = Dist_QP_to_SP(qp, splil); /* Using Lemma 1 */ o the-e ¥ 39 4 oﬂ 3ty gaElE 10] 48y
31 Enqueue(queue, sp, dist); = 2ol 29 7o LS Relzm )

4 end f

o 1. Enqueue SPO~SP3; {[SPL0],[SP24],[SP0.21] [
6: while not IsEmply(queue) do SP3,331}

7t Element = Dequeus(queue); 2. Dequeue SPI1, enqueue BS3BS4,BS5; {[BS4,0],
8 if Element is a spherical pyramid then [BS5.2].1SP2.4],[BS3.14],[SP0.21] .[SP3,33] }

9 Tor each bounding slice in a spherical pramid do T Y ’ ’ ’ ) ’ ’

10 dist = Dist QP 10_BS(gp, bs); /+ Using Lemma 2 #/ 3. Dequeue BS4, enqueue e; {[BS52],[SP241,[
11: Enqueue(queue, bs, dist); BS3,14],1e,191,[5P0,21],[SP3,33] }

120 end for 4. Dequeue BS5, enqueue £ {[SP24]1,[f12],[
131 else if Element is a bounding slice then BS3,14].[e,19] [SP021].[SP3,33]}

14: for each object in a bounding slice do oy Y ’ , .

15 st - DISLQP_to_ OBJ(gp.object): 5. Dequeue SP2, enqueue BS6,BS7, {[BS74]1,[
16: Engueuel{queue,object,dist); BS6,8],1£12],[BS3,14]1,[e,191,[SP0,21], [5133,33]}

172 end for 6. Dequeue BS7, enqueue h; {[h,6],[BS6,3],[f,12],
18 else /* Element is a object #/ [BS3,14],(e,191,[SP0,21]1,[SP3,33]}

19: report element as the next nearest object K

90 end if 7. Dequeue h, report h as lst nearest neighbor
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