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Community Detection Based Point-of-interest Recommendation

GONG Wei-hua SHEN Song

(School of Computer Science and Technology,Zhejiang University of Technology, Hangzhou 310023, China)

Abstract In recent years, LBSN (Location-based Social Networks) has attracted more and more attention as a typical
heterogeneous information network. In view of the sparse check-in information of users in LBSN, this paper proposed a
recommendation algorithm CBR (Community-Based Recommendation) based on community detection. It first calculates
the similarity between the target user and the clustered interest topic cluster on the social media layer,and then calcu-
lates the user’s membership degree on the geographic cluster through the association matrix R between the interest top-
ic cluster and the geographic cluster. Then it further integrates user’s social relationship to get user’s preference scores
for each point of interest,and finally sorts according to the interest scores to achieve the Top-k recommendation. The
experimental results show that the proposed algorithm can significantly improve the recommendation quality of the
points of interest.

Keywords Multidimensional relationship, Community detection,Point-of-interest recommendation, Geographic cluster

2| SAERR A R

il

i i K g b PR 22 i 2 B RE 04 o A R

AR TR AT A W 4% 5 00 B IR &5 MR EE A 5 kR i
M T BT A AL 3SR 4% (LBSND X Bl HT 28 ) 256 AN AW AL 5
R i A 22 I 4 o TP ] A AR 28 00 R R AL I P E RS ) b s
114 28 3 56 2 LUK P A S BEAAR R R I B A T AR R B o6
RETHRHE GRS SR AL Tz A IR 55 . 91 4 FourSquare,
FacebookPlaces, Yelp 25 AL & Bl F £ 45 11 32 W 46 H A 1132
Yihe i ag iR A5 B I 52 5 2 R 7E 55 TR 55 o DGR mi A7
MEHPZ—,

SR BAR LBSN AL TP FE ML EL T ER,
B Ll N SE D (o - 5 B s 1/ e o VI R

FH P K BEU5 1] A9 2% MR B B R A BELAS . (EL BRI AT B9 2%

FH H1:2019-04-17 & 1E H W :2019-06-13

A3 A R R A

R, T 2 B B P A F AN R P TR . KR EH
A (14 2488 5 4 42 55 vk B = o P 9 aE e LT T A
PR A [ A B L DN O o 455 3 9 B L — Ji R BIRR 5 Y

FH P IEATHE A 2 B A 24 T A A G TE  HE,
230 KEEAFSY, LBSN AU LR [ 2% 32 B4 X 5 48 F /Y b
PGB A A B OB AR SR E R R R R H AR
P55 0% 25 R 1) AR 0L B AT ) L AR R T B Y S A, TR
I 12 S I O ) 2 5 0 A A B AR b A AR A L AT R

A P BE R R R A
AR 2 WA BT A R IAR 5 3 WA T
BT A DX DA % M o 7 S 5 5 4 T R AT O LR R 4

RN B E B2

> 1 AR H (61502420) , Wi VL4 A SRR 243 4 5 H (LY13F020026,

LY16F020032) , o {1 )5 Bl 2 4 55 H (2015M581957) . Wi LA 2 & T RIS H (Y201840116) % 1 .

#DHEAT7T—) B 1,
B SN R R G N

B 242, E B ST )5 16 A28 W 4% K2 0 E-mail : 619626727 @qq. comGRASTEF ) ;% # (1993 —

DR R U e o



64 B N N = R

2019 4F

2 MXTIIE

MBI R KR ES N ARME FE 5 BT 4
Foft B ) ot 2 O 9 R A 0 R AR ABE SRS R D T 32 A0 T 0k

DrE Gk R R e h A BT R, Wi T
LBSN i) 2480 s 4 . B IR L A AR U 0] 7 58 1 P A
H oAl 2 U [l 2L 2 R SRS BAs A P B A 2
A1t 4 08 JFC D P o 7 R . SCRRC L ol 2 T P K
HW A e Br 1) 5 0, G P D 4 R A S e L B L T S — 1
DR SRR E AL . AT ST IR WA B P TR 43 AR OR (W] Y b
05 A A B A )L S LA P 00 4 B % MR R A IR
T2, PR O SR FH S bR K A B R A =2 ) Y b R e, Sk
[ 20 T 28 T W0 A2 B¢ b 10 5k 0 0 — 4 4 8 38 ik, B vk £ 5 i
77 R b B R ) ) A A B G — (4 2R R AR AE R vk, 3
ik (3 4 %ot v SRR P RV E 08 BR O P R T PR RP S P B
) ad & O 9 » % O B R T B A R A 5 25 3 81 0k 0t AT 24 R
SMERE . S4B 3L T e iR W 4 s B 5l AT
SEE A2 SR A R T 5 TR S () S Y (0 S I 56 &R L ok Bl L I S O
TERETC AR 0 RRAEAE, LA ik S B A% v i R 1 A IRD I DG TR
e ARG FH P RIS MR G B B R AT 4 RE . Uk A
FIOPAr e P B 248 AR P L R AU B L R e 7E
SERb FR T DL S A T R Ak PR DR A T4

P 53 R AST RN B 4 2 O 1 T 4 RO AT LAY R S A AR
ZWAER W T A5 . Scilk e 18 Ay o7 sk 28 54 S a0
53R 24 AN /INBE S IR v B AT S 4 e AL AT B AR () B ] B
T B DL A DA AT SR S AR . SCRRCT Tk
BT BT SR G RATE SRR T R I
T SRR ME R I 3 i %R R HE R TGSC-PMF, X
BRCS IRt T Bk A5 AR B 43 gk FH - 2 A% %8 32 i 11 Sk 447 it b
FRIE A WA A0 A5 B 7 ke A B 00 s 6 4 ) 0, B2 1R 3 A
RE . SCHRLO] SR A DU n 307l 650 6 R 43 fife ASE 78 Of 4 % 25 (] 5% i
AN T b i e JFG A1 182 33 37 8 3% 0 34 22 80 20t B8 43 A 1Y
WRAE XS p L O B R R S OOk SR B R . SOk
[ 1O ASE B A J3E M1 19 0% b B0 400 S 5 A L 42 1 7 — il T
R W 4 figt ) 28 R AR AR S 1

TEDL AR D AR SR T LI R Z M R Z T
B R T 8 AR R A3 A . SCIRC 11 v TR A A RDR R R
Hgidi e A shE I s sh A, ek 12142
T — A RE BT T AR A R A OG8RI
WS O F& L, T B0 B R SCAH G R L B, GF AR T AR A 6 1]
A, SCHRCL3 042 T — s [ VT ey #A 4 A A (TM-PFMD
SR i A 24 MR A AT HE S AU R e N 2%
S [E] R DC T G AR AR R, SCRR(14 3R T — g —
A AE R A AR T 1R PR P 48 09 3 0 LI s
DLSERE D . SCERC15 D48 1 T — Fh AR S A 48, ) A%
25 BE AL TSR T P AN B A s [ S i A DG

F T B B S P 5 2 a2 T I R I R R
BATHERE . k16 )3 — a4 T H P Z A R ZEHH TH
B AT PR 22 8] 0 DI 0 0 L T AR . a7 ] 48

H T PR S (] S SR P e S AR A BT SR L R T TR AR S
el Bk AT A e RE . SCHRLCI8 4R I T Bl 22 J5 T R 1K /Y
PR T AETE A MAPS, 25 08 1 7028 (I ] A2 A ] 2
HEPRIZR . SCHRL197E AL Ak A B IC I 45 B AT 56 T Hits #Y
BACHEE , LR A BRI B E AT O a B R, Uk
L2045 % T IR W] SR ASE 280 %F B 5l % G 04 3 sl 0500 s A, O 45 &
X4 1z S B AT 4R G HERE

i BT, U BB R R B IR T 24 A
{EL S A fe 1300 2 X BN TP p A B B 2 0 T P 2 IR
b SE LA R 4 BRI 2 AR BEAT X P AL DR R AT A0 B L 4 M R
Jr - U RE 22 il JT1 P 45 S0 BR800 R 10 E 5 A AR e A
TEPERE DN G BF T B T A X B A R S HE AR vk B 4
TS SOV EL . SR BUAE TR0 AT AR % i 41 77 58 v 0 LR
18 3 e 4 Ak HE R % i A5 B L A B g P R R L TG VR 0 4 B o
JEE T O AN T T P BEAT A RE TR X A8 B0 R b —
JH T A L 09 P R AT 7 R A B MR
JE AR S AR R Y ] R

3 HBRETFEEBENEITRE

3.1 E@EER

B B By 0 R S A B SR AT O — b
BRI R d AP UM = {umy sumy s+ sumy } sm > T80
T=At1stss sty ) o x DI L=l by s L} PR X BB S
RZ X R, R RN,

(D HRE Fys, : FRn B (g P 5 32 08022 (] 1Y %8R ¢
RAEBE A £, R wm, RATT £t

(D HRE Gy, : Fon BB h B ] P 5 2680 5 2 18] (1) 2 3]
KRHMRE A g FoRH P wm, £ F&F],

GVFERE P, 37 D40 6 b B0 07 8 7 19 SR g o 1, L
opy =1 RIRMM A L SRR TSR .

COFERE S, 78 DM 32 BURR 1 3 809 43 A3 46 1, o
sy Fe N PLHRR @ L B Jr O AR,

OHEBE R, 7R 28 F MU 5 o 35 A7 & AR 1 ¢ Bk
pi]

(6) HE M Oy : TR BRI Y T P2 22 1) A 4 28 56 R 40 B
Hr o, =1 FRHF wnm; SHF wm; FAEHILRFR 0, =0
MFRRAFEL R,

B EARH PR UT = {ut) s uty s -
RIS R RER R T

(DFEREW,q : R BRI g P 5 B b P 89438 ¢
FRAEM KT w, =1 R B w,, SEBPHF wn;
LR R s w; =0 MFRIRRFFHEZRR,

(D HERE B, : 378 Hbn F P 5 00 2 (0] (9 2485 0¢ R IR
M, o by R P we, BRART £t

RIS AR B AR we €UT H#HEEE Top-k A~
Mk S LS POL LB POL = (L s lip s sln )l €L, j=1,
27...’K°
3.2 ARPEXBEIHEMNBELUEITE

TE LBSN (4L 38 0 2 v, g T 3145 B A5 A P 76 534 2%

7utn}9;ﬁx:l§*ﬁﬂqj§:



5512 1

Fe T4 A BT X R T D A A 65

3 AU B A e B FAR P 5 0 3 U Y
MR B A

_ B -8,
1B TS, |

Hoh B FoR AR P e, A0 09 ERFI R, S, KR M E
FBUSE A TR A3 A . TS 3 AN A% KA L BE L B T LA
BN EFRH P w5248 ERFE j 2 18] AR

X Q HEAT b i L Ak B

D

gy =1 2
J;%

H,q; € Q. Fvm BFRH T ut, 52488 FHURE j AL &
H 5 Ak 22 R )2 3 A AR LR (9 B T L Sk o
ot RGBT R SRIERE
3.3 ARSMBEMEEES

KW £ & F %R R EE S LT B B2
B 77 7 — 8 2 B 0 SR B R B 1] 22 1) 9 SR B S B R R,
EULRTHE T, 8 T SCEN 25 BHG B B bs F 7 0 2488 SR L 7
VB H AR P 5 %08 3 U A L PR S (5 B S BR AR [ R
] R A O H BR X B A B R B A RS A TR,

H b H ot B o B R SR BB 2 vl il () &

Z=Q-R (3)
Hop,Q EmX OB R0 BB 52608 5 B k8 5 R
FERE LR MR %8R 3 S B AR SE A . B4R
3 (3) FUH H AR % i B A R e i Rl R S &
RO 5 ZR 0 I LA T 3 LA 45 Il B AT S B I A T A%
M.

B A5 AP 5 248 AR T 5 5 B AR I e
JUT J b B B A R R A R A BIBCR ARG . B AR P TR
by 3AE R 0 2R S = () TR

wWP=% - P" 4
Hrh wp, CWP FoR X%l 5 1 AV we, BTR B B
R DL R Z 2o R GO IR R 04 B AR %
P, 5 1) SR D B L R B P 3R s B Xt A6 A Y SR
Ja A B K H 3 SRR A5 B H AR P 2% 0 H 3 A OG I
yiEl o

S P w SRR wny B SSARLE .

WO ity =1
ws; = W10 1 ' (5)
0, else

Hrp,mm W, eW RRBRAF w, M2 XRINE.O,€0
FORBERIR TP wm; (4138 56 3 510 38, 1 55033 99 900 11 4% 5%
AEARLEE T AR B P 22 8] At s AU . B AR P TR A 32
IR Z LT (4 28R A5 U 5 T

V.=WS, *+ G (6)
Horb GERE G R R B8 A iy P X %R Y 2 B R AR [
WS, BEX O HHRRWAMAIT w, SEAPHP LR
G e, T 22 100 1 G R S G B I A A5 2 B AR P 5 2%
AT Z A SRR R

T X H AR P 7E AR A SEAAR 2 DL s B A B )2 Y 4y
BT AR BT AR 2480 )2 1 RT AR U 1] 1Y %0 e, R g L
PR SR R I LA, AR A
prijy =wpy * vy (7
Horfr wpy 2 (5) 15 2 B TP BT J& A7 % g %
Roauy R HbR P 524608 (i Z I R IEOC R
Wl pr, s B AR P9 268 S5 5 3R K i pr
PR TR T HET B Top-k A~ 2%588 &5, i 5 KX e A
DUBRSHERE 2 BARIT P, DGR S R 0 H A R N B vk
1w,
ik 1 RN HEFEE B (POI Recommendation)
A R AR M S, M B A A B P AL S RAHE W ORI O,
R A B 2N S B AR B G, T AR L PR AR B AL BT
DL TR A A AR R %80 AR S R A G BEAR BE R
B XA BAR T ut 357 Top-k A~ 24 444 PO
1. FOR EACH ut, € UT //X F&4 HigH
2. FOR EACH j<lc//Xf T8/ 2%l 3 85
3. A2 COAF B gy //JH P 55 2 8 = A0 10 AR UL B

4. it 3 20 (2) HEAT b A 43 2 7 A D 1 SRR B
5. END FOR
6. END FOR

7,385 2 T 7/ /38 i I A B A O R L SR
8.3 3 A (O T WP/ / H AR F P BT I AL A v A 2R AR
9. FOR EACH ut; € UT//I 44 B k5l &
10. FOR EACH um, € UM/ /X 4 A~ 45850 o i ]
1138 3 20 YT wsy /WA P 22 100 (3 4 538 56 AR L4
12. END FOR
13. END FOR
14. FOR EACH ut, € UT //X 44> HARH
15, 8RO TS Vi // BAR P AR AS 285 0 DG P
16, SEFR (D IEE pr/ /A5 B4 A T 10 2488 55 PF 4331 2%
17. %F pr; #EATHESY , 53 Top-k #E#E.
18. END FOR

BRI TWEBHPE o BB T HPAE d 0L H ¢
AR EEE o A, FELIRE 16 LA TEAD
F PGB FEEFE R EE, 8B T T cn K5 9—13
BT BAn P SRR A ] i 2 AR U L 7 B AT nd
W5 14— 18 LA~ 7 AT A AL T 43, JF #E 4T %8R 41
Wets R A MEHET , Rk Bk Top-k A~ P L i3 47 IR EGE W R
(Top-k) * logx, M ITHEIZIT n » (Top-k) * logx K. HHc
5 Top-k ZHE, ITUFE 1M RBEEREN Od) +
O(nlogx) .

4 HMEEXBERSH

4.1 LIHIBERIA

7 3 S 6 5 T A W A LBSN %4l 4 43 51l J2 Foursquare
(NYCO)FI Yelp, 52 B 22 i 56 1 U8 £ 45 LA B — 4t 55 4L
i . XFF Foursquare(NYC) i £ , i o M 2 A& F] 1
MO B IR B 5 AP KA AR R R,



66 B N N = R

2019 4F

X T Yelp £#i 4k 5 6 11 28 S0 HGE I 50 19 L4678 2 TP IS
AT 5 AP R EETA A aE KR R, WA RS
BB AR 4 2 1 A U ST B R AR I A R 4
PRI AE AR T (5 B A, F AT+ 3C 1A 2 5 st 37
EZRE . MW ENE S B AP NERES. W
SO 5E LS5 25 B0 B by P B A R PRI B L B A
KRME R XRELIHE LWL 1,58 2 771,
# 1 Foursquare(NYO) $i 4 ) S A (5 B

Table 1 Basic information of Foursquare(NYC) dataset basic
information
x5 mrw sH% S GEH Wik
’ A H
K 963 12246 9146 27303 4356

I 4 & 3848 46781 31475 27303 16972

2 Yelp BRENHEARFL

Table 2 Basic information of Yelp dataset
x5 AP H AEH HaHEEH MNEHR i
R E 3236 104228 65899 22005 21328
%% 12948 411335 226658 22005 454086

2 1.3 2 51, Foursquare (NYC) W 32 £ A9 S 29 45 422
9. 50, Yelp 4 45 19 F- B 85 B 4k 20. 36, X £ B Yelp
B 5 14k 22 56 R B % B i\ T Foursquare,

4.2 tEbE%

R T SR A SO A R T A R R R IR T
DL X6 ARk A7 S 56 6 AR IR ROk A Semk[ 21 .

Topic-based CF(T) ; 3 T 1 3 8T 5 24 8 AR B L 77
18 AU A A PR AR AT X R . BB R BT Z
Vi £ % 83 3 A B

Friend-based CF(F) : 3&F H 7 19 34 [8] 4 A 3 5 AL 38 A B
2 P8 F P R 98 Bk AT X . B R B IRT
Pt ss X &,

Mixed R(TE) : filt & T FR MRh S0 BE5 18 T P Z )
Y 3 AR R, W R T P Z M sE R

CBR (Community-Based Recommendation) : A< 3C 2 H} 9
B AL X R I R AL R A ORI TH P Z
V) 7 = AR AR A 38 56 FR AR ABL IR LA R P Y b B A B A S
4.3 {EMIERR

AR STl HE B F (precision) , 49 [8] #& (recall) | F-J¥ & Hil
MAP R PPAh 26l 77 7 2 1M RE .

WO GGG SR T B AR P BRS04 8 L
Hoyio) 26 S0 L], B SRR AR D BAR A P S
EI Pl S Rz Nl A T P W B e 7 B = W TR M = 7
3 590 S T R P R A R A P R A T L B ST

precision= lUT| . |POI| 8
o + |POL NRP: |
recall= UT] " %o RP; | @

Hodr, POL #oR BARFH T we, WHEZES) 3 RP, A8 % H 52 bR
T[] 1 2880 551 3

F-£ 4 (F-measure) J& 18 3 FLA 1] 3 49 8 A7 408, L
FEANF
precision X recall

B« precisiontrecall

Fy=(1+p) a0

ARICH BRERAEN 1. M p=1 I, F-J2 A 7E 6 R A H
] 2 PR AS T

PL A5 AR 5 280 Top-k 4 56, 1 MAP $545 Wk T
PERE

MAP= 1 >« Jprecision d (recall)) (1D

Tl . eur
4,4 LIGERSWT

ASCHAELT 4 525 B 4E Foursqure(NYCO) 5 Yelp %1
A bR RE L R HE FE 1 2% R 8B Top-k 435K 5,
10,15,20 F1 30, #EE 1(2) fIf 78 [ Foursquare 4§ 4 £& v 7] L)
F i, it Top-k BWUTE . 4 3CH 3% CBR &  f8 F A 55
B R MR T Bk MR S w28 % A 47, BRI 7E
FZEWE 14% 28 . Bk TF @hg T 2 18 /9 32 AR A
PSP Z A2 X R AR R FHRIE T, mukal %,
Tt Foursquare 0484 v, JH P (941 38 56 2 68 F P 10 2% 88 053 4
AR EAEHBEWNIEN  BE FMERREREIARETH
0% e A7 X WA R UE T %256 . s BB A H 1k
CBR il & 7 P 0y b 3R A B3R5 B BT B i 34

005
777) CBR
004 T
S o0
3
S
£ o0
001

o LA A 4 A 7N

Top-£

recall

AN

N /i
5 10 15 20

w
5}

F1 OR TR S 80F 7 o 22 00 X e
Fig.1 Comparison of recommended precision under different

parameters

FEBE 1(b) AR SCHE T CBR Y HE B 256 45K 4R 4 F oAb 55
%o ARME.TE Yelp i b . Bk TFILTHE T A
% FIFHBE TF MMER R0 IWE % T ME % F &l
1199 F0 11.8% o ML AL BL, P A 32 AR oL 1 5 428 06 &
A AR X R R P P A % A A 4 9 B R LA R AR



5512 1

Fe T4 A BT X R T D A A 67

HGZ W 2 78 Yelp Bodf 46 b TP i 4 32 B 42 0 0L
T Foursquare(NYO) #(#li 4 . L 45 R F W], CBR B k& 4r
R AT R SR I S R S A B RS S L
A e 7 B 0 T A

012 EIJ_BR

010

0.08

0.06

recall

0.04 /

0.02

0 : 2N 7N\
15

Top-£

(a)Foursquare (NYC)

007

CBR
006 T

0.05

0.04

recall

0.03

0.02
7

0.01

5 10 15 20 30
Top-£

(b) Yelp

B2 RS BCR A A 3200
Fig. 2 Comparison of recommended recall under different

parameters

R 2P BEE SN R, &R A BRSO
AR R —HAAE T AR fL B M RE D s FHEA
B T S 15% 0L 1, BRI g,

R 2 AT E R RGBS, m THERZ %S —
WIS TF 10% 0k I, (A3 — 4802, 7 Yelp a4 L. 5
% TF WA m S m FR% T 58H% F. XU P 4hsc ¢
FEAALEE T 20\ SR S, Bt T H B MR, 5
5 RUEW] A O CBR Bl & 7 P it s e &
PR T AR A WA,

R0, BB TR 2 S A B S 2 R R AW T
B B IR LT, 3R O YRR BB £ )5
FH P 7 ) 119 24 85 5 RN R T35 ) 14 48R 45 40 2> 38 £, 7T 0L 3k
FERL R (0 0 2R ] B8 HOAE I A5 09 AN 8 AR . F AR R
TERR 32 0[] 2 00 98 RS- S48 , AT DL b A 4 v b s R B 3k 1Y
4 B Bl 2 91 77 > B0 22 R A B

TEE 3Ca) T, B D4R S A B, S AR F-
FERARAR AW N, CBR AL T 5Bk Fy 230 M 0. 048
M1 0.038 FRER] 0. 037 #1 0. 030, {H CBR &k tEED /T
THE¥E20%L k.,

5 Foursquare (1% 8L 2, £ & 3(b) 1Y Yelp %4l & 4,
F-Ji 1 48 b B 2 4 2 S 8000 1 £ 10 R W7 7, CBR 8 4k A
TF B0 Fy /381N 0,025 F10. 019 _EFH#] 0. 056 F1 0. 051,
{H CBR BHEMMERED & T TF B 10X A f,

0.050 —=— CBR

0045
0040

g 0035 Rt
#0030 TR
* 0025
0020
0015 | Ao .
0010

5 10 15 20 30

(b) Yelp
K3 ARESET FERA LT
Fig.3 Comparison of F-measure under different parameters

SO0 45 SR T A, 50 3 b vE AR b, AE R [ B9 B8 4R
S5Z80N AR SCR L R R AR ERELA T B 0y e L (H X R
B WA B Top-# {6 T RYHETF M BE  JC B 0 0 50 12 A oA
fit. MAP#8trfiFtk T X —F & . EL M FETEARR Topk T

e R, Seoe LRSS RNk 3 g,

#3 MAP Xt
Table 3 Comparison of MAP value

#AE & CBR T F TF
Foursquare(NYC) 0.045 0. 040 0.015 0.041
Yelp 0.040 0.015 0.028 0.032

# 3 H L, 7F Foursquare (NYC) £ #s 4 |, A SCH ¥ CBR
B MAP B T4 i 09 TF 83k 9. 8%, 7F Yelp %4 4
W TE 5k 25 % A A7 AT L, AR SCHE CBR (9 MAP
{EZEW > LBSN £ 4 45 rh # 0 & s T HoAh 3 ARSEVL. A
MAP $8 bR A B AE AR ) Top-k ZHCTF MR X F 1R
HYFR 43, U1 LA CBR B30 78 4 A 0 T 40 0 F oAb 3 b BE%

GEHRIE R SCEPAT LBSN %lR 5 3 1 25 5 5 AR I A
[ T —METH X AR MBS R R, 2B
Se MRS B AR R A JE TS S R T A 2 T ) A
oL 3k — 2545 30 P 0 4R 2 S R B, T 5 G G R R
AP 5B BN LR, RFME XA BRI A,
X 2478R 450 P43 He BOVE A S AR P AT HE . E AR
LBSN 454 [y sc gt 25 S e 0, Halh & F P 22 1) 24 3 i
AR 95 1 Topic-based CF(T) 5 H L& T JH M 2 f6] 594k
2% R B Friend-based CF(F) 7E %15 B4 N E & B A
I & R, NAE Foursquare(NYC) 804 % 9549 T AILE
Yelp 844 F RS F RA KRG W5 A FR HE 5
PR MMM RS B R RS A BT R, o
Foursquare(NYO) 54 4 T iy 58 1k F, H: 32 20 50 PR % 80 s
B0 T P4k 2E 4 4 B T I T Yelp Bdl 2 A X R



68

i BN R

2019 4F

Bio MREG T #2265 24 AR U 1 3 TF 78 1 i
H5 T A A LR — SR SR A BT BRI (HAR R A S
T B T X R B B0 MR A 7 B CBRGIZE RS T
PR T AR DL A 58 5 AR AR L i BT £ P B
ERAEINE R A EES R, EACR B R T ETH
AL DX B 2R R T 1 TR HE B9 AR g A )
B 2L DX T WL A 52 9 2% 1) 3 25 T AL LA LA P gt
AT 52 09 4R AR

[1]

2]

[3]

[4]

[5]

[6]

(7]

(8]

9]

2 £ x o

YE M, YIN P,LEE W, et al. Exploiting geographical influence
for collaborative point-of-interest recommendation[ C] // Pro-
ceedings of the 34th ACM SIGIR international conference on
Research and Development in Information Retrieval. Beijing:
ACM,2011:325-334.

ZHANG J,CHOW C,LI Y. LORE: Exploiting sequential influ-
ence for location recommendations[ C] // Proceedings of the 22nd
ACM International Conference on Advances in Geographic In-
formation Systems,SIGSPATIAL. Dallas: ACM,2014:103-112.
SI'Y,ZHANG F,LIU W. CTF-ARA: An adaptive method for
POI recommendation based on check-in and temporal features
[JJ. Knowl. -Based Syst.2017,25(4) :59-70.

DONG J X, DONG Y. POI Recommendation Based on Meta-
Path in LBSN[]J]. Chinese Journal of Computers,2016,39(4):
675-684. (in Chinese)

HYOH, HER . LBSN i T OC AR i 2 L) ] i L
#.,2016,39(4) :675-684.

LIU B.FU Y, YAO Z,et al. Learning geographical preferences
for point-of-interest recommendation[ C] // Proceedings of the
19th ACM SIGKDD International Conference on Knowledge
Discovery and Data Mining. Chicago: ACM,2013,128815:1043-
1051.

ZHENG Y,ZHANG L,MA Z, et al. Recommendating friends
and locations based on individual location and history[J]. ACM
Transactions on the Web,2011,5(11) :5-48.

REN X Y,SONG M N. Contest-Aware Point-of-Interest Recom-
mendation in Location-Based Social Networks[]]. Chinese Jour-
nal of Computers,2017,40(4) :824-841. (in Chinese)

FERAR R IEUR. BT 07 B A28 W 4% 1 1 SO Y 2% A 77
[ AL, 2017, 40(4) : 824-841.

LIAN D,ZHAO C,XIE X,et al. GeoMF:Joint geographical
modeling and matrix factorization for point of interest recom-
mendation[ C] / Proceedings of the 20th ACM International
Conference on Knowledge Discovery and Data Mining. New
York: ACM,2014:831-840.

ZHANG J,CHOW C. Point-of-interest recommendations in lo-
cation-based social networks[ J]. Sigspatial Spec,2016,7(3) :26-
33.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

LIU Y,WEI W,SUN A, et al. Exploiting geographical neighbor-
hood characteristics for location recommendation[ C] // Procee-
dings of the 23th ACM International Conference on Information
and Knowledge Management. Shanghai: ACM, 2014 .:739-748.
LIU B,XIONG H,PAPADIMITRIOU S. A general geographi-
cal probabilistic factor model for point of interest recommenda-
tion[ J]. IEEE Transactions ON Knowledge and Data Engine.,
2015,27(5):1167-1179.

ALIANNEJADI M,CRESTANI F. Personalized Context-Aware
Point of Interest Recommendation[ J]. ACM Transactions on In-
formation Systems,2018,36(4) :45-72.

YAO Z. Exploiting Human Mobility Patterns for Point-of-Inte-
rest Recommendation[ C] // Proceedings of the Eleventh ACM
International Conference on Web Search and Data Mining. Mari-
na Del Rey: ACM,2018:757-758.

YIN H,ZHOU X,SHAO Y.et al. Joint modeling of user check-
in behaviors for point-of-interest recommendation[ C] // Procee-
dings of the 24"™ ACM International on Conference on Informa-
tion and Knowledge Management. Melbourne: ACM, 2015:
1631-1640.

ZHANG J,CHOW C. TICRec: A probabilistic framework to uti-
lize temporal influence correlations for time-aware location re-
commendations[ ] ]. IEEE Transactions on Services Computing,
2016,9(4) :633-646.

WANG H,TERROVITIS M, MAMOULIS N. Location recom-
mendation in location based social networks using user check-in
data[ CJ // Proceedings of ACM Sigspatial International Confe-
rence on Advances in Geographic Information Systems. Orlan-
do: ACM,2013:374-383.

YUAN Q,GONG G,SUN A. Graph-based point-of-interest re-
commendation with geographical and temporal influences[ C] /
Proceedings of the 23rd ACM International Conference on Infor-
mation and Knowledge Management. Shanghai: ACM, 2014 .
659-668.

BARAL R,LI T. MAPS: A Multi Aspect Personalized POI Re-
commender System[ C] // Proceedings of the 10th ACM Confe-
rence. Boston: ACM,2016:281-284.

YING J,KUO W, TSENG Vet al. Mining user check - in beha-
vior with a random walk for urban point-of-interest recommen-
dations[]J]. ACM Transactions on Intelligent Systems and Tech-
nology,2014,5(3) :40.

LI W,XIA S,LIU F,et al. Location prediction algorithm based
on movement tendency[]]. Journal on Communications, 2014,
35(2) :46-53.

YE M, YIN P,LEE W, et al. Exploiting geographical influence
for collaborative point-of-intereste recommendation[ C] // Pro-
ceedings of the 34th International ACM SIGIR Conference on
Research and Development in Information Retrieval. Beijing:

ACM,2011:325-334.





