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Multi-User Preference Top-k Skyline Query Method Based on Road Network
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Abstract  Existing Skyline query most foucus on single-user scenarios, and caculate Skyline results based on single-
user model. But less consideration is given to multi-user model in road network environment. The existing methods
cannot solve the Top-k Skyline query problem that comprehensively considers multi-user preference and weight in
road network environment. Therefore, we propose a Top-k Skyline query method MUP-TKS, based on multi-user
preference in road network environment. In this environment, the different preference and weight of multi-user are
considered for Skyline calculation. The result set which conforms to the preference and weight of the query user group
can be obtained quickly to make better decision. Firstly, through the proposed algorithm G_DBC, the position relation
of data points and query points in the road network, and the new index structure Vor-R -DHash are used for pruning
the data points. Thus the optimal distance set is obtained. Then taking advantage of the invariable property of the static
Skyline set to precompute and save the set. KPRD algorithm is performed on S set, the union of the optimal distance
set and static Skyline set. Finally, TK DC algorithm is used to score the candidate set. According to the score of the
data points, the Top-k of the sorted set are returned to the query user group. Theoretical studies and experiments show
that the proposed method is efficient and reliable.
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WAL oldCount«—|Sl; /*fRAF I — e o5 R4
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forj=Kto 1 do /*#EAT % K $E AN SCHC*/
for every p;, p; € CurS do
if pCp, then
4 p; N CurS B3
curCount = curCount —1;
end if
end for
if oldCount = k H. curCount < k then
CS<S;
return CS; /iR [A] [ — 55 ) &5 R 42 +/
else
1 CurS 25 R AL RAT 230
S—CurS; /*3 Hr S*/
oldCount—|Sl; J¥FE 3 oldCount™/
end if
end for
CS—CursS;
return CS.
3.3 Top-k N #E SR BN %

S A S Ak B R AT AR R [E] R P Y
BEIRAE RN, AT Pk — 2D 45 ) Top-k 4> K ds s e g
W, 3R [ 25 SR AR A . R T 2 (K g R A {0 4T
3 PRAE X Top-k B 11, AR PR GO 45 B CS.

TE S 10. BT 43 oA FL B0 4R P RO RPE
S Hi A B A S A 3 SRR L e S RO R
BB, F={f,, for o, 3 %0 T B0 4 b AR 2 800 A

HF =" fpldD), Hrb f(pld]) J Bl 5 75 d, 2 FE i
s

IR 7 AR P T 55 R BN F, 28
1 4 P AR 75— AN 0 L B 4, TR A
Skyline .

AL LLSOUEIE AT U AR p, p. EP, py B
1955 F(p) 50 4 10 e B 4345, F(p)>F(p,), py A

OGP EEOERLO®E © © e ©



2354

AN S &R 2023, 60(10)

7z Skyline x4, p, XL pi, pild]sp.ld](1sj<r), W AT 13
S Hpild D <Y filpaldD), B F(p) <F(p,), 5 18 %

=

T i %

T 8. KSR P AR AT 25 2R 4T 4 bR KT 15 5
32 2 Skyline % BL A4 FMIUF

AU LR R AT I AR 2 A B
P p2 € P ST SY BRE F, py K0 pa F(p ) <F(py),
R 7 0T, py K pon WA Fpy) >F(p,), 5 18
B BT LI F(py)>F(p,). W 6 p, LI py. {H
AT LLHISE py A T B D po. 05 F(p)=F(p,), W p,
Y py B py I py G P25 1, 2 BRI P 1O
WS R AR ), B py M py 2 R H A B R
PRI AR 8 4T 53 PR F i A5 55048 507 2 % B Skyline
IS R — A AN i

11 AT 4 R A, 2 AT A K L
—IAIE R A L) =) w;pld)), For o, Ry 0 5L,
ld] JBCHE A d, 4 T

TN 12, K R AT . 4 5 MOdR 4 P, SO

K. pi€P, p At d HEE W AR R MR (BN

o= Wi=1 W& (4
o
Vi, =)

Hr, - B A p, TELEEE d, Bz AH, W,k d, 3%
R EAEE, &R d LA, (=1 83 ¢=—1.
FE X 10~12 AT, f(pld]) =g, =0z, =W,

B 9. Hdls AL B/ f(pld)]) J& 5 1.

. R oW, TE4T 5 W B W, oh S8 8L, BT
PLATAS o, 558 B0, HBEE BOHE S qEEE AR R, &
(0 z B AR O, PRI R0 s AT B 4E T £ (pld)]) 2 B
. iE

TE X 13, T - R AR A W FT 7 iR 8K
Wit i p, £5 Y B B R S PR 2 R B AR 48, e AE
F(p,):

F(p) = Z%,_p (5
j=1

I 10. F(p,) & MM 4T 4 s A

WL A F(p) =Y fi(pld;)), M4 & 3 9 7]
AR 500 4 2 06 £pld) S 2 B 1 75 K 56
0 ] LA R T SR, PR F(p,) 2 B
(). i

2 25 ) Top-k N BCHE U BE O o, Ik 4
i

&% 4.Top-k M4 i iE HU7 % TK_DC.

A G R CS, AR E TR E A W, 4
ERLEEE G

% 4. Top-k Skyline 45 F: 4 .

@® forp,ECS do

@ T EAE 25 - R R AT A AR A

K (4)*/
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FH P i) 45 SR AR IO 4 J5 15 e e 205 SR 4R 5 XMt ik 4
£ CS BT z-{HMF] 53 PR AT 43, 135 Top-k 1~ Skyline
SR VTR R B A PR EKSIQ DSAS ik
J, Xob il AN TR FH P 5 SR B s 3 T 2-{E AT 43 pR K
F1 53, 4% BEEHE 2545 23 I 55 2 {IG3R 9] Top-k 1~ Skyline
ZERLAE, RIS AL AR N EDSAS.
41 HEERIWIMREEE

S (o7 S B 5 3 i A
J638 2.5%10" km® 115 [ 9 19 5 B A ., B % 175813
AT AN 179 179 45300 . 248 5 O 4 2ok B b 3E
I KB . A PR R AL A B 5K AR S
ffi Fl Vor-R'-DHash & 51 45 #4 41 ZURUHE 45 . 5056 2 80
YRU{E i Bl 2 1 i, A P B R G T 48 i oy 4.5
A5G SR R — AR i JE U], LA AR O BN, SE 5
S5 LI 30 YR SL BB AT I T KA.

Table 1 Experimental Parameter Setting

R1 RBSHIEE

B BUE
MRk e 5, 10, 15, 20, 25, 30, 35
PAEITE SN 1x10*, 2x10*, 3x10*, 4x10*, 5x10*
Bl 5,7,9, 11, 13, 15, 17
Jo2 S BE (bR ) 0.11%, 0.51%, 14%, 2%, 104%
SR S0 & 2, 4, 6, 8, 10

T BRSO IR

S 3185 4 . Windows 10(64b), Core™ 6-5200U
CPU @2.20 GHz 2.19 GHz #b ¥ 4%, 12 GB i 17 W AF. 7F
IntelliJ IDEA JF&F-5 FfiH] Java SEELAS SO A 1%
MUP-TKS FI%f kb 55 EUP-BPA, EKSJQ, EDSAS.

42 HEXHEXE

1) F P 3508 X B Mk e 1) 52 i)
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BPA B3 g A7 Mk, WA SR TE AN TR ] P 80 T 1Yy
CPU iz f7 I [] | i 45 R A CS Bt 21 L.

3 s 1 4 RE R R P AT CPU iz
A7 B[] A8 AR A% B0 He 51 3 AT, B P B G
4 T2 1 CPUIE A7 Bsf 8] AR TE 3G . Bl Ay FH P 5 3
IS BOA [P 04 e 155 50 38 o, DA T 5 28 B 22 It
6] &b 3 1] 7 4. MUP-TKS 14 CPU 3 47 It ] 14 K
PO A HA 3 A R g KB SO, E R 2
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