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[Abstract] The Reverse K Nearest Neighbor(RKNN) problem is a generalization of the reverse nearest neighbor problem which receives
increasing attention recently, but high-dimensional RKNN problem is little explored. This paper studies on the high-dimensional main-memory
RKNN queries, proposes an indexing structure called A-RdKNN-tree, precomputes KNN distances of points in the dataset by main-memory KNN
self-join based on this index and propagates these distances to higher level index nodes. Main-memory RKNN query algorithm based on this index is
proposed and main-memory RKNN join algorithm is given for set-oriented RKNN queries. Analysis shows that the two algorithms are effective in
high dimension space.

[ Key words Jhigh-dimensional; main-memory; Reverse K Nearest Neighbor(RKNN) query; Reverse K Nearest Neighbor(RKNN) join; preprocess-
ing
DOI: 10.3969/j.issn.1000-3428.2011.24.008

1

A K 4B (Reverse K Nearest Neighbor, RKNN)Zs #]
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FHAR I E 7 RKNN 2 #50 RKNN 78
2 &% #H A-RAKNN-tree
2.1 A-RdAKNN-tree g%t

AT ERM SRR T AE R K BOn B miEsE, K
NAEEFRTIEEM Atree-RVBIIER ERAE N A S5
£ R M A-RAKNN-tree. i% R 51 45 WAE A-tree-R B35 i
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B, A-RAKNN-tree BJM-F45 p FEAL A T W (center, radius,
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B i F A5 K AE A-RAKNN-tree Hr i 4 15 J% 44 559 K B 5
max_dknn=max{dknns(p)}, dknn FR p BI'CHE K MRk
BZ MM HEBE, p REM T AP EEN.
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M max_dknn {8 LEMFA RS IRAN 5 center radius
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fEE & 5] A-RAKNN-tree Bf, A-RAKNN-tree &35 55
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AEAEY R B & EH A RKNN.

W ¥ 0 WK BHER 8, RN O PCA
Feln, B A WPPOFE QWM R TRIRK B AR,
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R LREMEN RS R FELE A-RIKNN-tree AT
A-tree-KNN-Join Y 5 385803, K H HARE R H 4% 19 KNN
RS, T4 Add-Distance-KNN 45X # KNN JEE {2 B
¥ EF A-RAKNN-tree & EF5 M max_dknn . fE A-tree-
KNN-Join iy HiEE %, NFEELN A-RAIKNN-tree Hr [
T AT RGBSR AR B BN M SN A,
R BRI B P T B, BRGS0
k(4] ¥ Add Distance KNN jii i i B 2 13 i 75 = ohi
A-RAKNN-tree 514545 5, XFF8A 7 R0 I 23 5 5 %0
Wi, BCKNN BH B0 Je KABAE 2%V i max_dknn, BRF
g, BARSLIEAE .
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Bk RKNN_Query M558 : node 3 A-RAKNN-tree
AR AL queryPoint J3 5 HAEEE R i BB Rl IF] I 2
iJ PCA ¥ W ;5 result T queryPoint FEBIEEE R th
BRI K R AR M Ao

3 1 RKNN_Query(F T A-RAKNN-tree ) )% il K ik
REWHE)

B\ node, queryPoint

B result

begin

(Dfor node H A% F 15 & child; do

if P_dist(child;, queryPoint, mchndi_lcv)<child;.max_dknn then;

if child; A A &#B 45 % then
RKNN_Query(child;, queryPoint);
else /AN A
for child; #r i AN B 2 point  do
if dist(point, queryPoint)<point.dknn then
//point.dknn R &% point FI B4 k A eI 48 2 1A fY B BS
result = result u point;
(2)return result;
end
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child; % max_dknn W&, WIAREN REH S 2 P LT
B QR child; R38R, S8 A9 S0 RKNN_Query,
XFPA child; 3 B F W EAT RKNN & #, G child; Jy w545
w, W H child; B A point, & point 5 queryPoint
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I W) S8 B 43 A - BT BR(1), A-RAKNN-tree Hr 45 ik
7 P_distORy BRI A ER O "= Dimepita il (-1)) 5 A-
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#93: RKNN Join f H 54 3: Leaf RKNN Join B 455 3t
B : leafR~ nodeR 43 %1% A-RAKNN-tree H iy -7 35 s 1 4 B
WK, leafSy nodeS 43 1Ky A-tree Wt By -3 AP B A,
result R BARGE R P EANE W AN R K FIESmEE.

B 2 Leaf RKNN Join(leafR Fl leafS #E4T R A k Bk
AREHE)

B leafR, leafS

B result

begin

(for leafS H1 {45425 #) A queryPoint  do

if (P_dist(leafR, queryPoint, min(Micamicvs Micarsiev)) <
leafR.max_dknn) then
for leafR H1 i) 43¢~ $( 4 &5 point  do
if dist(point, queryPoint) < point.dknn;
result = result u point;

(2)return result;

end
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BI\ nodeR, nodeS
B result
begin
(1) Queue = NewPriorityQueue(); result = &;
(2) for nodeR Ht iy 4FE A% T 15 & child; do
for nodeS HMEEAF T35 5 child; do
if (P_dist(child;, child;, min(menig, tev, mch;mj,]cv)) <
childi.max_dknn) then
if child; 1 child; #5945 4 then
RKNN_Join(child;, child;);
else if child; I child; #7455 then
result = Leaf RKNN_Join (child;, child;);
else if child; Jg 745 & H. child; A #4521 then
Enqueue (Queue, child;);
While Queue JE%¥  do
node = RemoveFirst(Queue);
for node " %A% 7 & child,  do
if (P_dist(child, childy, min(meyigiens
Mepitg, 1ev)) < child;. max_dknn)  then
if childy AN A5 /5 then
Enqueue (Queue, childy);
else // childy J& M35 K
result = Leaf RKNN_Join
(child;, childy);
else  //child; Jy PRS0 H child; g it 45 &
SEPETT RS 3 AR DL, A
(3) return result;
end
EH 5 #y RKNN Join E#fi#s*F A-RIKNN-tree #l
A-tree JEAT RKNN 8%, RJ&Iki, BMEREN O -
I P ol (1 2yt 2 ad(1410)), For, ok HIRQ)H
81 A if KR SIESEE; me, #A A-RAKNN-tree
5 lev JRAE B 4E 50
WEHT
ERiE: $ATHIR), BRSNS Queue Fl result.
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