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Abstract Similarity search for high-dimensional data such as gene expressions and image pixels has a vast appli-
cation in many fields. In this paper, we propose a method for finding similar top [ points for a query point, from a
point database. In this research, we specially focus to manifold data. By using neighborhood graph to present the
manifold data, we can save the intrinsic similarity between two arbitrary points [6]. There are many researches that
using neighborhood graph as a method for mining and finding nearest neighbor, but finding nearest [ neighbors on a
neighborhood graph has not been researched yet. There, in searching top ! points, we propose to use neighborhood
graph. First, we search k nearest neigbors of the query point, then add a temporary edge from the query point to
them. Last, we then find the top [ nodes by using adjacency relationship between nodes.
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1 function ModifiedDijkstra1(Graph, querypoint):

2 for each vertex v in Graph: I/ Initializations

3 dist[v] := infinity

4 previous[v] := undefined

5  dist[querypoint] := 0

6 S :=the set of all nodes in Graph
/I All nodes in the graph are unoptimized - thus are in S

7  while Sis not empty or Inn has not been found:

/I Distance from to querypoint

/1 The main loop

/' Unknown distance function from querypoint to v
1l Previous node in optimal path from querypoint

8 u :=vertex in S with smallest dist[]

9 if dist{u] = infinity:

10 break Mallr ing vertices are ir ible from querypoint

1" remove u from S, u is one of Inn

12 for each neighbor v of u (except the kth neighbor ):  // where v has not yet been removed from S.

13 alt := dist[u] + dist_between(u, v)

14 if alt < dist[v]:

15 dist[v] := alt

16 previous[v] :=u O7 000000

17 for the kth neighbor v of u

18 alt := dist[u] + dist_between(u, v)

19 if dist_between(u,v) < dist_between(u,query) //checking edge(u,v),whether it is a virtual edge or not

5‘1’ distfv] :=alt gooobooboobobobobobuobooooboboobo
previous[v] :=u

pA e ove edge(y) 00000000 ¢0000000000000000000

24 set a new ege (u,querypoint) 1 querypoint as the kth neighbor of u
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1 function ModifiedDijkstra2(Graph, querypoint):
2 for each vertex v in Graph:

3 dist[v] := infinity

4 previous[v] := undefined

5  dist[querypoint] := 0

6 S :=the set ofall nodes in Graph

IlInitializations

1/ Unknown distance function from querypoint to v
1l Previous node in optimal path from querypoint
I Distance from to querypoint

11 All nodes in the graph are unoptimized - thus are in S
7 while Sis not empty or Inn has not been found:
8 u = vertex in S with smallest dist[]
9 if dist[u] = infinity:
10 break /1 all remaining vertices are inaccessible from querypoint
1" if dist_between(previous[u],u) < dist_between(previous[u],q) #checking whether the edge to u s a virtual edge or not
12 remove u from S, u is one of Inn

/1 The main loop

13 else

14 dist{u] := min(all_dist[u]) 1 remove edge from previous[u] to u

15 previous[u] := min(prev_for_all_dist[u]) Iprevious node on path of dist[u]

16 set a new ege (u,querypoint) 11 querypoint as the kth neighbor of previous[u]
17 for each neighbor v of u (except the kth neighbor ):  // where v has not yet been removed from S.
18 alt := dist{u] + dist_between(u, v)

19 if alt < dist[v]:

20 all_dist[v][i]=dist[v] 1l save all computed dist[v]

21 prev_for_all_dist[v][i]=previous[v] Il save all visited previous[v]

22 dist[v] := alt

23 previous[v] :=u

24 else

25 all_dist[v][i]:=alt

26 prev_for_all_dist[v][i]:=u
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KEETSTI2EDBRER
1:Heat Shock 000 minutes hs-2
2:Heat Shock 000 minutes hs-2
3:37C to 25C shock - 30 min

4:37C to 25C shock - 60 min

5:37C to 25C shock - 45 min

6:37C to 25C shock - 15 min

7:37C to 25C shock - 90 min

8:33C vs. 30C - 90 minutes

9:Heat Shock 005 minutes hs-2
10:heat shock 33 to 37, 20 minutes"
11:29C to 33C - 5 minutes

12:Heat Shock 015 minutes hs-2
13:heat shock 29 to 37, 20 minutes
14:Heat Shock 20 minutes hs-1

AEERBDAZEFALBRRER
1:Heat Shock 000 minutes hs-2
2:Heat Shock 000 minutes hs-2

3:37C to 25C shock - 30 min

4:37C to 25C shock - 60 min

5:37C to 25C shock - 45 min

6:37C to 25C shock - 15 min

7:YP sucrose vs reference pool car-2
8:Heat Shock 060 minutes hs-2

9:dtt 000 min dtt-2

10:YP raffinose vs reference pool car-2
11:steady state 17 dec C ct-2

12:17 deg growth ct-1

13:YP glucose vs reference pool car-2
14:YP mannose vs reference pool car-2

013 000000000000 k=3, 1=20

Method AODOOOOODOOOQOOMethod-CI OO Method
C-ll0D00p0DOopooOooo 1000000000 00DO0on
gooooooenilodlioi120000

090 Method BOOOOOOOCOODODOOIOOO kKOO
00000000000000oooooooooooooon
goooooooOoooopoooooOoU0opooooooooo
0000000000000000OMethod BO IOODOO
goo0o0oOol/oooo00ooooooooooooooo
0000000000000 0000o0oooooooooon
000000o0oooooooooooooooooooooo
ooooog

010000000000000000000 120 Method
C-l10 C-II0D0doopDOdoOddMethod BOOOODOODO
000000000oooooooooooooooooooo
00000000000 0000000000004d0Method
C-l000000000000000000 Method C-1I1 00O
goooooooooo0oooooooooooookOoO
00000000000oooooooooooooooooo
J000000o0o0ooOooooDoOoOMethod C-IIODOOOO
0000000000000000000000000000
0022102200 25026000000000000

5.2 J00000O0O0OO0OO0OO

000000oooooooooooooooooooooo
00000000ooooooooooooooooooooon
00000000000oooooooooooooooooon
0o000oooooooooooooooooooooooa

00000000oooooooooooooooooooon
g0ddoooooooooooooooooooooooo
000000000000o0ooooooooooooooon
g00dfdoooooooooooooogpoooooooo
000000 Heat Shock 000 minutes hs-2 00000000
0000000000 Heat Shock UO0OOOOOOOOCOO
0000000000000000000000000
000 000OHeat Shock 000 minutes hs-2 00000k O
00000000ooooooooooooooooooooon
oooooo 130000

0130000000000 OOO00ObOO0O0oOobODbOoOooO
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Experimental Result for Gene Expression Data (k=10)
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Experimantal Result for Gene Expression Data (k=3)
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