Journal of Computer Applications

A AR R, 2021, 41(6): 1686 — 1693

ISSN 1001-9081
CODEN JYIIDU

2021-06-10
http://www. joca. ¢n

B SS 1 1001-9081(2021)06-1686-08

DOI:10. 11772/j. issn. 1001-9081. 2020091453

B-XEFHUEARNNER LEDBERTTIE

KORLR O OR,RME, T M, A%
LB ZS LR K2 THRMLZEBE , PP 110136)
(= WAF1EFE o T HFFE 13623212292@163. com)

H B ANTRA AT RER L AERB R SR A R F A, R B T A TIES L4 F AL R
ER kARG T k. Bk, B E AR &4 %%“Pﬁzw&émf G RAE N R T B R B
FREBMATEEGA P RIETEMNERR T RE, A XFZEN RET - XETF 5 5P ENAEY K
(KMG-Tree) & 31 R BB E 4 % e , 328 T A F Six- reglonﬁ—é’:f’!'} Six-region- optlmlzeﬂ—/i‘*f B & s A FE, Six-
region-optimize 3L 3% #9 & 14 2 F A8 4% baseline F= Six-region L% 5 %] -F 3942 5 T £9 85. T11% #223. 45%, % T A F o=
KA BAT 5 B K Fe T, B 45 RISIE T Six-region-optimize Bk o A RO e B RO

KRR AT E Rk ULARE 1) R ) SE B AL 2GR F AR

RESES:TP3I1  XEFRERD:A

Bichromatic reverse k nearest neighbor query method based on
distance-keyword similarity constraint
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(College of Computer Science, Shenyang Aerospace University, Shenyang Liaoning 110136, China)

Abstract: In order to solve the problem of low quality of results returned by spatial keyword bichromatic reverse £
nearest neighbor query, a bichromatic reverse k nearest neighbor query method based on distance-keyword similarity
constraint was proposed. Firstly, a threshold was set to filter out the low-quality users in the query results, so that the
existence of users with relatively long spatial distance in the query results was avoided and the quality of the query results was
ensured. Then, in order to support this query, an index of Keyword Multiresolution Grid rectangle-tree (KMG-tree) was
proposed to manage the data. Finally, the Six-region-optimize algorithm based on Six-region algorithm was proposed to
improve the query processing efficiency. The query efficiency of the Six-region-optimize algorithm was about 85.71% and
23.45% on average higher than those of the baseline and Six-region algorithms respectively. Experimental test and analysis

were carried out based on real spatio-temporal data. The experimental results verify the effectiveness and high efficiency of

the Six-region-optimize algorithm.
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bicolor reverse k nearest neighbors
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Tab. 1 Relationship between users and facilities
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3)  while U#J do

4) u < dequeue(U);

5) i < region(u);

6) if dist(u, q) <rli] and w.k N q.k = D;

7) R« u;

8) while F# @ do

9)  f< dequeue(F);

10) i+ region(f);

1) max[i] < i BARSE X B R AR

12)  ifdist(f, q¢) <2 * max[i]

13) Ve f;

14) return R,V;

BT 3k, 4t 24 Six-region-optimize 532 i3 Y& B Bt 1) s} [1] &2
AL o B B e e BT R KMG-Tree 28 5 | #4725 ] K]
5%, K055 B R 0 (log | V). SR L 1 [9] B 5 ]
FRIEEE KMG-Tree 35|, AR4E4] 4325 1% F P 50t 1464 7 2ot
UE I By Be Bt R4 AR Sy O(IOg\ V|+ log| U|)o FEA 1T 8 o B
B AN A 0(210g| V| + 10g| Ul)o
3.4 ETF Six-region-optimize IS IE & %

Six-region-optimize ) 36 {iF 5. 7238 1o 17 yE 15 2 vE4E R
AR P w HEAT B, A0SR TP w 6] I35 J2 25 1 1) ~3) g
FH P A4 B I 4 1 5 R Result Hh

D w5883 g B B AU Sim(q,u) = ¢,0

D) LLHF w RIRL (dist(q,w) HERM—AN R, i A
VB, (5 b ) BB N T ke

3)dist(u,q) 5 dist(u, NN(u)) B LUAE Ratio(q,u) < ¢,o

Plo, =03.¢, =21k = 2861 — T . &5, im0
P (=0, 1, -+, 3) AW g 19 0 HEF AU Sim (¢,
), M2 R, Sim(q,u,) =0.71.Sim(q,u,) =0.63.Sim(q,
u,) = 0. 09 F1 Sim (q,u;) = 0. 67, LA u, N MEER ., KT,
oA 2 DG B S A DL P R A0 T P 194 ENIN 2 756, 5 7591
Wite g, BIANE 4 T, DL u, s dist (g, u) 2B G R
P BETf N, BT DA w, AR AE R o w, Flu, g B9 R2NN,
wa R dist(q,u,) 5 dist (uy, NN (u,) ) HAE Ratio(q,u,)=0. 7
M dist(q,uy) 5 dist(uy, NN(u,) ) HoAH Ratio(q,u,)=2. 5o u, ANl
SRS u, A TEE R

FR2 XBEFHRUEMZIELESLE

Tab. 2 Keyword similarity and nearest neighbor distance ratio

P Sim(q, u,) Ratio(q, u;)
4y 0.71 1.3
u, 0.63 3.2
0, 0.09 1.0
u, 0.67 2.5

JEF Six-region-optimize [ B EH 35 WAL 2, Vs ln) ik
ARG RINAE 2 P55 2)~3) 17 . BiE G v M DL 2
3 AL AT 26 PF AN 2 B8 4) 4T o R TIE T P Y RENN 2 15
£ A BN ¢, TP TR W PR B AR NS 2 1055 5) ~
147,

Fik2  HT Six-region-optimize 5 IER

BN S RMESV, BB g, k1, R{E e Me,;

il AEA Results

1) WAk Result <— O
2) foreachu, e R do

3) e ug
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4) ifSim(u,q) =@

5) temp < J;
6) foreach f,e V do
7) ifdist(u,f) < dist(u,q)
8) temp++;
9) if temp < k and Ratio(u,q) < ¢,
10) Result < usy
11) return Result;
. Si
S h N A S,
s 2 _FA
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u, O
n q
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s,
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Fig. 4 Spatial scope authenticating users
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4.2 RS
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Tab. 3 Statistical information of experimental datasets

PGS SR PAGTTE SN
TEE(GE) 6105 201 000
de5t(BI) 312 349 29 000 000
FEE (SD) 600 000 59 000 000
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i 3 M %8 DKRENN 25 1) £l Ranked-RSENN 25 1) 75 =4
P4 AR 25 R R /T DKRENN 2E )45 SR a2tk an
B 5 iR, R @ =2 M @,=0.5, BEANRM LM NS5, 10,
15,20,251

50 100 100
-« RSKNN 2ol [+ RSKNN ~+ RSKNN
% 0] | DKRANN & 891 | DKRANN # 90/ [ DKRANN
L 30 L 60 4 L0 .
= RPRRRE o e
Ez() ’. ]E[ 40 JESRREEE E 40 ’
xgjmm:”_____.-_-;*____*____ A 5 U oy e T
————— oo ST L
0 0 0
5 10 15 20 25 5 10 15 20 25 5 10 15 20 25
k k k
(a) B4 5EGE (b) H i 4EBI (c) B 4ESD

FEls ORIk {E Ranked-RSKNN Fl DKRANNE [2] ] P+ &t
Fig. 5 Number of returned users by Ranked-RSKNN and DKRANN with different k£ values
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Fig. 6 Influence of dataset size on time consumption of
different algorithms
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Fig. 7 Influence of k value on time consumption of different algorithms
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Fig. 8 Influence of threshold ¢, on time consumption of different algorithms
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Fig. 9 Influence of threshold ¢, on time consumption of algorithms
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