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Abstract  The key point in applying high-dimensional local features to retrieval in multimedia da-
tabases is to improve the efficiency of feature matching. Facing the multi-processor architecture,
we have investigated a novel Parallel Compressed Priority Filter (PCPF) index, together with the
corresponding parallel construct and query algorithms. The PCPF quantizes the feature vectors to
compress the search space, constructs a high-dimensional index with several branches, searches
candidates via priority queue in different branches, and calculates the exact feature vectors to get
the nearest neighbors in parallel. It has been proved by experiments and via analysis that PCPF
can reduce disk 1/0O and float-pointing calculation. It is also optimized by parallel. It is much fas-

ter and more precise than the classical BBF algorithm with no increase of constructive time.
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&% 1. PCPF_Construct.

Input: V. Set of Real Vectors, s: Number of Subsets;

Output: rootLst: List of Top-Level Nodes;

A< Preprocess(V) ;
let dimension range DR < FirstDR(A) ;
spliti<=(DRXj) /sy j=1,2,,s.split; € {split};
A LA, A< Divide(A, {split})
for each A; do

root;<— Build Tree(A;) ;

root;.split<——split; ;

= w Do o=

o NN oY Ol

rootLst. Insert(root; ) ;
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9. end for;

10. return rootLst;

Function BuildTree (set of vectors A)

i< Max" ! (Variance(d)), d=1,2,-+,D;

Node.av<—Median_i(A) ;

Node.m<— Node.av; ;

Node.i<—1;

AL<— J , AR~ J;

for each a=(a, sas***,ap) €A do
if a;<<Node.m then AL<-ALJa;
else AR<-ARUa; end if;

end for;

10. Node.LChild < BuildTree(AL) ;

11. Node.RChild < Build Tree(AR) ;

12. Node. plst<—RealAddrs(Node.av) ;

13. return Node;
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®i% 2. PCPF_Match.

Input: Q: Set of Query Vectors, rootLst: Top-Level Nodes
List of Search Index, C: Size of Candidates, T':
Max Search Times, 0: Threshold of Match

Output; match: Matched Ratio;

1. AQ< Preprocess(Q);

2 let matched number mn<20;

3. let search tree sLst<

4. for each aq= (aq, saqs +***saqp) € AQ do

5 for each root; € rootLst do

6 if IsMin(|aq, —root;.split]) then
7. sLst.Insert(root; s root; 1) ;

8 end if;

9. end for;

10. let set of candidates CAND < J ;

11. for each root; € sLst do

12. let current node Node<root; ;

13. let priority queue PQ< J ;

14. while Node is not lea f_node do
15. PQ.Push(Node) ;

16. if ag[ Node.i |<<Node.av|[ Node.i] then
17. Node<— Node.Lchild;

18. else

19. Node< Node.Rchild;

20. end if;

21. end while;

22. let Cth nearest distance Dist.< co;
23. let current search time ¢ < 0;

24. CPF_Search(Node) ;

25. end for;

26. for each pt& CAND[c].plst, c=1++C do
27. min;<min || Cpt)—q | ;

28. min,<—second_min || ("pt)—q || ;
29. end for;

30. if min, /min, <6 then

31. mn<—mn-+1;

32. end if;

33. end for;

34. match<—mn/ || Q|| ;

35. return match;

Function CPF_Search(current node Node)
1.  while t+<<T; do

2. if DIST(Node.av,aq)<<Dist. then
3. CAND. Insert(Node) ;

4 if CAND.size=C then

5 Dist,<~DIST(CAND[C—1]. av.aq);
6 CAND. Delete(CAND[C)) ;

7. end if;

8 end if;

9. t<—t+1;

10. if Node is leaf_node then

11. Node<-PQ.Pop();



2014 it (= . 2 i 2011 4F
12. CPF_Query(Node) ; T Z80.l OCUog(DN)) +O(DT).
13. endif; X M A ) 8 35 47 A 1) DT BE B, 7T 4 e B A [R5
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structure. We propose the constructing and query algorithms
for PCPF using multi-threading technologies, which can be
run in parallel with a multi-processor CPU. The experimen-
tal results on the benchmark and real dataset show that PCPF
works efficiently and outperforms the classical method with
better effect.
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