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Abstract  With the universal use of mobile Internet and the increase of spatial Web objects, Point-
of-Interest (POI) recommendation system has become a new research hot-spot. Recently, most of
the existing POI recommendation algorithms mainly focus on meeting the user’s personalized
needs or fitting the User-POI rating matrix, and striving to provide the list of POIs that are most
close to the user preferences for the user. However, these algorithms neglected the diversity of
the recommendation list, which may result in the POls in the recommendation list are very similar
to each other in the aspects of location, name, and other relevant features, and thus cannot
effectively broaden the user’s perspectives. In fact, to provide a list of POIs that are relevant to
user real preferences but different from each other is more meaningful. Moreover, although there
is no explicit social correlations between POls, the social relationships (such as friendship) already
existed between users who have visited the same set of POIs would make the POIs correlate with
each other in the social aspect. To deal with the problem mentioned above, this paper proposes a
diversified and personalized POI recommendation approach which integrally considers both the
geographical distance and social relationships between POIls. First, through considering the

geographic distance between POIs and the social relationships between users who have visited the
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POls, a geo-social relationship model is proposed by integrating the geographical distance and
social relationships between POls, which can be used for measuring the integrated geo-social
correlation degree between POls. Based on the POI geo-social correlation matrix, the spectral
clustering algorithm is leveraged to partition the POls into several clusters that are far from each
other in geo-social distance while the POls in the same cluster are close to each other in geo-social
relationships. Lastly, the POls relevant to user preferences are selected from each cluster by
using the probabilistic factor model-based algorithm and these POIs are ranked according to their
satisfaction degrees to the user preferences as the diversified and personalized recommendation
list. The experimental results demonstrate that our method cannot only improve the diversity of
the recommendation list but also achieve the higher ranking precision. The experiments conducted
on the real datasets demonstrated that the diversity of recommendation results obtained by using
our method is much higher than that of the state-of-the-art methods and the precision is also a little

higher than the methods without diversity, which realizes the integration of the diversification

and personalization of POI recommendation.

Keywords

1 5]

T

% 2y I 25 1) 3 3 7 R 25 1] Web X4 (LR %
# 5, Point of Interest (POD), W& T . HL 52 B% « ik
T RS T PO ER 1 M D 1Y H R 1 2 A 0%
R A B R UE I 2 I HE 7 AR G R A ) U0 A
TG00SO RS AT DR R HE R R R
TE UL B P -2 R DV 23 R A I P A i 2 T
AR S TR AR IS 2 R i s A R G 8 2%
MRS e Tk BRI A T
PEAHA 20 T TS RA G W 2R AR T Y
DR R 2 () R LGB AL TSR bR E I P A B R G
FE A% S HLAE 7 B U 0 i e 75 SR ELAR e 22 ) LA —
JE 2 51 W DGR L B PEAL S 2 RV R DGR R HETE
AMEACERTESS B R B P Al R 4E R ge
CEAREMR, ZHENEREFRAERFBRR
H1 Web 4k P2 25 1) €00 38002 7 15 21 5¢ 1. i 40, STk
L4 T4t T R T Ab 5 2 AR A 10 38 R 51 5% A iy 1
107V SCHRLS IR T 06 3R 8040 2 i 2 ARk A if Uy
B AR SCHAE S5 B R A Web S48 122 £ 16 450 5 11
VAL S Z A A i EUARL JF AR AR A DA O T 2%
SZREPEHE TR D7 T IS AR A b E AT
DR 5 22 () P AF O B VEAS A2 AR 5 S P A Y %

AR SO ot T 2R B M PR 2 O R,
AT N 2% 8 i 22 T] 1Y) b, B4k 25 5C 28 A O¢ B2 k47 2

geo-social relationship model; POI recommendation; diversification; personalization

il s FEBEIEAE b ARJE 3R T 2 T R 4 5 2R
JeT5 1k AT AR 2 01 2 B o =22 (] L AT 50z 114 Sy -
K2R AR MR s e a R AR B o i Sk X A R 2R
HH Y R AT N B VL i N R A
PRV 395 76 i e ) % 8 A 3 28 2% B AR FH P X
HE T B AT W T HE S TR B 22 R R A A 1 Al
(1 % R A2 32

ARTCHT 2 WA R AR 50 3 19 il i A AR il e
7 58 335 4 B M N Yl B A 2 e R S5 5
RIECRE- SRR SN PA R P PRI L
PR Z R S A PR HE O 5 T R
HOR S PERESL R IEH 20 8 1 M A5 & 3C.

2 HEXIE

ILARRBEHR GIS MRS Bh I 45 1 1k & e, 15 7
1) 5040 % 2 R S ) 2 ) S B A 900 M B e HE 2 1
AR W 2. £ 9045 417 e AR 20 P
1 [ — A~ G5 2R 5 e AH 3 1 22 50 < A TR AR
T 5 T 1) A TR R R [F] A 25 2R A 7
SR P i 4Dk P P 3 Bl AT BRSO R Y I H
B 3. PRI o A 900 A R T AL P R A I
SRTETHEDN P O e A R JH P L. AR SOOIk R
W B % A 5 J5E DA R BB e A 35 R )
S IS AT T X [ P9 S SR AT 5 AR BEAT 25304
2.1 @ SHEXETR

G R B R =2k R



2576 it <A

Hl

Y,
&

i 2019 4F

5 B g4 B, = SUARHARF B CAn 24 Fr L i
KA, R BMFE (& 2 ID, 2 3 i A |
FHP PRI A . D480 8 2 ] 19 AH S Pk DAl J2 X 28R A
HEAT 43 T A0SR 28 B T 32 . A4 5 P A R KR ), DR
R BEPAG T PR — R EFHIEMN B R Z
(] P14 7. E5 R 30 88 R SCAS R ARLJE o B i - SCA OC R
fli 57 (Geo-text model) ; 75 — JE % JE L MR 1 2
() %) A5 5 A O B A 25 00 3R R B L B b A 25 ¢
Z 4G BT (Geo-social modeD).
2.1.1 MU ER-SOAR S R PPl AR

TR T, 2% 5 22 8] 1Y 7 8 AH I B 2 200
A B AT Z A A R 2 8l 3% X (Road network)
PR B HEAT VAR L SCAS AR BB P 1 R AR SRR
FoHE 2GR B SO R B AT KRBT (Keyword) 42
ARG TR A A RS P 1 TE-IDF ACE L i 1 5
AN DGR R SCASAE B R B — > ) B () Y 4E 5K
2 T 48R A SCAE B OR [RGB AN O L e
FIH Cosine HH UL JE J5 I T H 5 — X %8R s 22 [6] 1) 3C
AARRLEED . A DR A PR IR SCAS A B 5 %
S 2 FRAG BAN ] T8 SCAE 838 B = SO il
Z G HE B S PRI > i SO A A O
2 CUNSCAR 43 B0 MR A bR T R PR BR D O 3 b
FHF P8 SO 2Z 8] 1 AH AL RE PEAL . % i 67 & AH
AT RN SCA AH AR 5 38 5 AR £ A B N Y i 5 1Y
DR 22 [ B AL - SCA AR BE L 32 28 AR fBLBE VR A T
12 Ty A (] S B A ) R S
2.1.2 M4k RVPAL R

D4R R Z 1] AL AT T RE DAL 5 IR O vk 2R
UL Fh 2 OC F B BE 32 S0 o U7 W) 2% R 1 T
PR 2Z 8] 0 DA 6 R Blpt 2 B 3R R AT PP A . BB 1
Z4L R FE (i QQ. #% {E . Facebook, Foursquare,,
Gowalla %5) i35 f . FH P Z (A1 4L 23 6 2 19 3R 2 15
R B Gy SCHR(12-13 J38 2o 42 48 FH P 1) 2% 0 o5 4%
BT hy AN P 22 18] 9 5 4 56 22 ok PEAl AN ] 2%
ZE AL 23 00 R W RE. SCBRL 14 I BF 98 & B L 78
#5245 R R B U0 A TP A AT 2 TR A 2% )
A1 AR AR AR BL. SCHR [ 15 T3 2o X 95 A~ 36 T 7 & 11
A0 W 25 805 45 Brightkite 1 Gowalla W | i 7
25 3) My e R AT U AT G 2R P 48 31 4 i o A1 1 B0
HEAT 23 Mt s R BRAE 3% P A 080 2 vb Pl A F
RS AR SO A R I A 4 B b S ) EE A E B 4y
B 23 %0 31 %6, a B I P 22 18] 19 A 56 Z % P
B 1Y) 25 3 b B S K B2 ) PR Ot e A 22 1) ) A
SRFR B PR i P Z 8 0 WA O FROR [A) 42 0F

fli. Shi &8 AU 0KE %8R 5 19 7 B 56 R ORTFE 23 56 R A
il BT — b 4 2 G R, i 5 A R
()G = P Sl 1 N R AR S 12 BT D R i L
LR TP AR Z B B AR R AT A
(EBA 75 18N A Z 18] 14 2% 2% 18 BED . AR SUAR 41 3¢
BRLTS IR A B I 7E SCHRL16 14 Hh Ay 3 3E-4E 25 56 &
BERIIEA) b o 7F— 25 25 JE VI A O 28 1 2 5 J3E 0 2%
AL R R B, 43 T 246 S S R R WAL
TiE IR AMEGE T %80 51 R 2 L 2 R M R IROFT A~
PEAL AR J7 5.
2.2 MBEEE

PR AT 5 A% BT R A B ARG (H T
FH V5 5] %8R a5 A 4 25 52 31 Z R0 PR R (A SRR\ 283
SE) LM L G GRS RE S R AR
MRS, X PECGBR IR ARG H LS B EZE N
SRR . 256156 G0 09 R b HEXE D7 V6 03 28 AR S0
AR 1 D4R S HEFE BT LA 20 UM R 26 85 — 28
J2 P R ek S A L 1% 28 T ki e AR TR R B AT
ARABAAT g BR300 A 4 149 T P B A4 1) Ot -+ g A
KR G A5 B m J5 i 50 R 2 AT
FU S AT S B (8 A 1 A R R HE T T L R
T3 38 3 0 B AS /TP T o8 2 B0 HE 1 40 A L A B
FH P I de FAT R B | P45 A D4R i i s @, R
T P AR (0] S A P A i B 3R 0 2% R A A
2.2.1  WrlFlE DR HESE

DIl S HE A AT PR Ty 18— R R T N Y
DIl B HERT L o) — R TR A W m] o DR HERE.

(1) T A 25 14 D3 [] 2o 9 40 7 STk 17 143 531
2T BT P ORER TR 0 P I S U HE AR
tra e O B Dl SN 7 B U R84 L = o - NS D e 1
ARABLRE » R I ARLHRE AR % 2% 8 a1 il R R B
R AT 2SR S . SCHRC18-19 48 T AR 9%
P ZRMEERR G SEER D 0 A E I 2
FNSCA SIS A5 B0 2% R s JEAT i DB 7. BT
5 V18 I [ ok 20 2 T Tl o 6 N A7 R A2 ) AL

(2) i TR AL 1Y By 5] 5 208 4 7, ST i — 28 )
k= Fp.

F— P2 I FRRUE U A (Latent Factor Model)
(0 BIp [ 2o B A 322 2 T YR ARG A T 7 0 %8
FRIDF I3 o R ) P -2 R D 0 R B B o SO B R
THEIN R P -2 80 P53 R B A i R S R B
SR PEAG P 8 B PR i 4 R B - B PR R
A R SR TP AV 20 8 T 30 B R R 2 ) 2 e -
PRI B, b ity b ) TR I O il 7 i 0L TP -



1 T REARRAF 2T M ER-AE 2 58 R 2R S PR G 2577

R R S PR VY S5 B 5 S 20 IO T 43 i 1 2%
RAEBTENMERES L. M HEE RGP 2%
JH P R W 1 fifk 2 91 B 0k J B v SCRRE AR 1 3 18 )3 1.
STk (20 43 590 45 A0 25 R I 3 A B 10 RRE % DR %
BRI T 2R AT S A 2 D S
RN F P 70 2l 1) 25 300 MR 30 AT A5 4 i
DR b BRRR AR X P P 4 B AT O i S R L AR S LG
PSR B M VR AR A0 AL 23 5 L R T R T2 R B )
fif S AT 48R S HETE. T B A R TR M S
itk 147 Bp ] 3 8 75 [ A T 1 50308 A i R8RS 15
SR BE A ), R OK 2 AR N TE
PR W 23 R0 4 T SR AR A5 O Tl AT T IR A
TR T — RGO P ST R, B an, SCEk(23 ]
P& T — b 3 T AR G S0 A 1 DI [ e U A A
B 2R A AR £ B 5T &R BB AU X Tikhonov
IENAE TR T T8 A fe i T IENAL i 3 T HROT R
0 AF 70 B4 3 i 5 7 (RSNIMF) i 75 & AN 5 41 46
P I B B AR RO T 2 5 R AE T AS 2 4 B Ay
fIE » DT A PR 1 50 125 LA 050 v ) 7 T A 3 A IR
A THEAL A A B SR 24 JBE X 22 B 46 B 43 il 155 7R A
RESh Al G 3G =0 P ROBHE B, R T —
Tofr 50y 285 2 R Rl ) REL I 0 A A A A B L S R 1Y
O R B ORI 318 5 15 BT 3 A TR R —/h
4 A EEOR U s DT R K i T B A80%. 3
BRL25 JEE X — B DL AL S vE AE TE Y R) L, 4 i 1 — b
BT Hessian-free ft 105535 1Y K& B 7 P[] 3 8 A2
B Z R RE %58 5 — B A Ak i B A 45 E AN 52 4
AR BOS N £ 55T — B e B 0
PR~ U9 [ o A R L & 32 7 1 R v T 0
JE RIS Ry 1 RO

B PRI T SRS RIRL I P[] ok B HE R S E] 2R
KRR FEAAFEE TR RE BT 2R ERE
T35 BF g 8 25, k-means. k-medoids fll Clarans
SEUOE TR 4y R 2 B 2 Oy il i R
DR s 2 TR] 8 R) R X R AT Ry B TR R
FRA P £ A BIRCH ., Chameleon, CURE 4§77,
LR DT RN B AE AR R AT 2 U3 ik 5 3 fRLBE 1 DR/
T B AL TS B E B . DBSCANS Al OPTICSH
S T FE R T IR AR 3 L SRS SEARL R AR A K
P B0 25 (8] 0 8 5 7 8 E 47 SR 25 . DBSCAN 75 22
PG BEE R X R DB . 75 45 2 R
4t 1) DBSCAN A H 2% [ 1 25 B8] X 42 (19 6 8RR AIE
WAEZIECNZE A 28R, Witk 5815 2
FH 7S H] 1% AR AR X 3. Zhao % AMY SR

k-means B8 A5 A B X 8 0 %8R R AT R 2
Hg H 2 3 P U ) v EL I 25 U5 ) IR SR 2K v
(%8R SHERE L i 2. SCHRE3 T JHE F - 28 3047 8K
it bXE P R AT R 2R 4 R MR 3 A R TR A A
FHP AT BT T PR Im] kI ) T000 7 Ay 232

B =P R I T UL R R ) R R 1R 2
Tk SR P -0 H P o Bl R AT SE T AR AR
DUt $r 28 =X 3 L 32 ) 2% 2 ARE 3 T T P %o 35t H 1Y
PEA 0 Ye S U9 T ) P e M 23R A5 TR R 1 £
D4R R Z B LR R e DG FR Y AR 5 L TE I R Al
e 3E AN 2R DL T T R R AT 28R 0 P ] et O A
1. T AN DU 07 3 26 O 125 1 R A0 AR A0 Y R
JE I 1) 45 R AIE 22 8] 2 AH B ST 1 T B S P A R AE
Z AR AT BEAF AEAR M 06 &R 35 T DUk 3 15 & N 4% 1)
B[R] 3k D8 AR 1B 45 AN R AE 22 A7 FEAR M 6 &R 7R T3
B — MR B 2 T8 45 SRR AR 2Z ) A AR O R
AT fof 75 7000 235 2R o kg . 940, He 25 AR H
TR T DL 3 2 I 4 1 B A A 2 R 2K )
JEE 1] 19 7 9 R F0I FH P — A B 0 11 2% 0
5.

T BLAG H D b W I e 0 A T O T AR
AEARUF 0 O G oA 5 s TP 3R (] 22 485 21 A A 1
77 1 A AN
2.2.2 AR

Xof T %R S PR HERE IR A AR R
BT 4y Ry 3 b B — B B A A P T IR i L A 3
B A5 D7 50 B0 b o3 A A0 2 ) P R A 6 P aE
F1 248 A S PE AR, SCRR35 42 s T —FP 2 &
2 JEFH P GF 2% 8 a5 1 P9 TE %8R BE Can P AN A )
A 4 8 CUn PR 358 5% ) 1) il A 55 78, SR TR P
Xof % B A O R B AR AP AE 5 N AE 1) 25 G AT
XoF R AT 3k RHE T 5 SCRC36 AR 418 P 45 3
BG4 80 a5 2S00 0 D 4 A8 5 4R T —
Tl I 1) % 0 o5 727 A Y 2B R 5 3k TR A BT
i 67 8 et AR AR L 28 A0 6 B 0 B %8R 51 3 L DT 2
o HE A P T 2R 5 R AR D MR AT Y B 2 s
U AT R AR R AT HE4E 228 07 1638 5 43 BT 2%
SUTE B AN IS Bl P )7 ) 18 450536, AT LA AS 31 2% 80 s
(18 B () Jeg P SCHR (3 13l ek 43 A FH P LB i 23 ) 22 )
0 7 PR AR ELAE O 3R L 2 1 T 3% 2 %8R A1 B S
G 7535 5 SCHR 37 AR 45 F P 7 100 X80 194 B 0] s 47
P LT T R Y R R O P A
AN BE TR A 1 %R . AR R P [ A A
FHPAT R 43 B A Rl A 18 A P Ak HE 72 7 k. i, S



2578 it <A

Hl

Y,
&

i 2019 4F

BRLL I 7 — b 2 1 56 1 0 i 19 LT SO PO
R TR AR B R A R R B S T R
2 N4 JPOT B $t AL B AH PR+ 22 5 R A5 05
S AR VR T RS A PR [ B R A R A
AR P A Al % 3 T i T BB AE
J I SAT O Bt B AT D LA R G R JE A R
FT A A SR BEA T3 s Bl 77 7 50 A RE AR I R
FHP AT S AR D 4o 2 DR 0 98 i 8 R P A
DA TR AP A 7 T e ) 2 ) AL

BEAN 0] T T Ak 2 A 9 2% 1) 48R S AR R L
KA R S 5 BN 43 BT 0% Y ek 2 Al T 2% 11 2
FRRAE AT 0 38 T 07 B B FE 2t M B 47 R
FEAHEZR LT AN [ 00 4% )2 U KO0 472 9 1) 9 77 50 1
Lo SRR AT T R AR 25 38 I 4 R ok 19 Bk 58 XE
S GG AT T 20 B AR B

Li LRI, R S HERE DT IR RS E N2 TT
T JE& T o SR T 3 HE 27 05 35 F 9 1 T RAE T AT 45
FEL P 20 5 B e e 119 % o, (U A 2 B SR AfE 2 11
YRR D A7 B3 9 AT 2008 A 22 T AR B 3%
A B Z B A PR AL 308 S BUME SR B9 2% B i 2
[E) ] BE A H A LT AN BE D™ KA AL B X F Bk )
AR SCERA 75 B8 T %R A5 Y 3t BT R AR 2 R
JEAE L HESL T M B 2 % R B L R BT R O B T
Z A B e SG R AR S BE L AE B R Al R T —
FolT I 22 B 55 A PR A %R o 3 17 T 3k 1T IR AE
FEor %5 FEHERE H R AL A1 D0 B A T H P A A
Pt + B AR S 3 98 P DL AP T P AR . A AR
AR L AR SCHRL 39 T4t 1 — i % B A 22 B 1 4
17073 ARARSOT 5% 3CH LR PR T« (1D 5
FARUEA ], A SOHE 7 3t P-4 25 50 R A A, ok

A 20 5 2 1] 0 M k2 56 2 O JBE . 76 It 3l
X LR AT K 5 T SR [ 39 )00 AR 4 24 8 5
IR B 2 R0 5 0 51 102K ) L AT 5 1 2
O H B G R A2 G Z. (2) M H AR AR A& 3 H
B TE A (1 TRt 2 R IR R b T TR
i A 2 o K S AR AR T 9 % 5 94 Uk
FIT P G 1 W 3 40 73 5 1O 28 R B T %
BEME S ANEAL ; SRR (39 109 B bR J2 ke A3 75 25
S 0 5124 ) S % TP G 4 S A
3 REBREAR
2SI BRI YT N 1 R 64y 3 4
G515 M R AT T e R
e R 8 £ 2 1 030 5 R R I 5 1
0] 4 42 0 B o ) DB M B 4 0 R
TR 0 M - KL 2 5 2R e A

552 A5 M TR T LR A X B I S
SR T S T T X R AT 2K e B
2 0 M S B 0 A — 2K L [ 3 2%
2 1] AT AR B S

553 45 R RIS AN HE Y. R
5 A B L ABE 3 DR R0 e 9 W 4 M 2
SO 5 ) U A FH P U I 4 268 A B K
0 DL T 1% F P % 45 24 5 10 s 2 B L A
P R SR s S 2 A L R AN S L 4% PRI
2 P R 0 2 T B g A
U L K N A % P R AT R O HE
B | WTT 45 50 3 I 22 4 5 A b 19 2 0 4 4 7
E

o R -4 2 RN R | P

g[S S]] fﬂiﬁ Y| ),

é%ﬂ Li] = S ’

PR KL A R
:::::::::ﬁ N

W, ¥ - R i H o ) ‘
YRR Pedivrinin Y, . Y, Wi DR
ISNA:rd s RiNpav gy

PO R R R R
B1 fpuks B RHESR

4 HME-HSXRAER

AR 2yt R R AT O RE SO Ml BR-AE 23 56 R
EitR

4.1 HEENX

EX 1. MEBEES. L pi=(pi.loc, pi.doc)
FER— A DL ploc 0T p AL E (S E GE
WH LS EFRR) . pr.doc TR p SCALE B (I
ID, £ Bk VR 28 B0t 45 R 5 B o AN AN ) 11 2%



1 T REARRAF 2T M ER-AE 2 58 R 2R S PR G 2579

B TS P={prspospss=sDu).

EX 2. HPHSXRRMNEE. 4 G=WU.E)
RERP SR RZAMEE, L U BT D
HEHEENDELS TH wecURE—-AHI ML
(uisu;)) € E FRAT w, Ml u, BA HEM K LR,

EX3. Hr&gshds HPE5UNEH
PRI R CK={(uis pest,) lu, €U p, € P
PR H A Cuys prst,) FOR P 0w AEWE 2 ¢, V5 18] 1
g pos X T Hb & pes ViR p I PR G R A
U, ={u | Cuss prsx) € CK Y}, Horp % " RT3
P 1]

4.2 HIBE-HESXRER

R 2480 5 2 (B I B G R AL SRR A S
TESCRRL L6 A8 2 9 H B - 1 25 ¢ RAARLILRE |, 58 )
FIET Ui S P Z Mt S R B® A,
2P 583 T 2R S R Y M PR - 2 O R %
BRI 268K L p L p, 2Z 1) 1 Ml B4 25 OC R BE B
R ITERN
D, (pispi)=w *Dp(p;s p;) T+ 1 —w) *Ds(p;» p;) (1)
Hrpwe L0, 1]y a] 280, kMY A0 & BE B Dy
kL2 K REE RS D TETHR 1 -4k 2 0 R EE S
Jr i B HCE s Dp Cpis py) 2SR AR pi 1 p; Z 1) B 2
B TR IE R

_E(pi’p,/)

Dp(pzap]>_ (2)

maxD

HA ECpis p) N pi M py Z 18] B RS max D

N AR PO AT R R ) Y i R
Ds(pisp;) %8R piF p, Z BN #E 25 56 R IR

BRI

CU;
DS(i)i’pj)zl

—_— (3)
U, uu,,

Horp U, F1U, 500 2R V51 id X6 i p i F1 p, (9

FUESCU, B AP Z RS LR BEE TR

VRIP)

U

w, €U,
2T
U, |

1 €U,
0,

U.={wlu €U, UU, }) (5)

U :J{u/,EUp} | Cugsu)€E}, u, €U,

" Hw€U, | (u u)€EE}), u€U,
Hop, (uysu) €EEEMR w5 w, B B A R
B AR — W A U5 [ 5 4 e s BRE AL L U320

J 25 S,

CU, = U,#2 4

U/,:Q

=

(6)

IR . 22 T 9 2 0 v e A0 A AT 22 0 0 2 5 2R
kA L P w5 w, Z A S R R B
¢ lp, NP, |
wo [P, UP, |
1A DL P, FP, 4313205 P w B, 7 190 5
(Ml 2 4 A X T A B A e R P w,
il w, s 3 COH CU, IS P w, A, B2
%R B GRIEE (D) 3% 5 30k 16 U 42
75 100 A 24 5 1) T B ) A BORATAl 45 56 R B
(9 77 35 AR ) AT 68 75 76 A 3 5 16 f1 4 2 06 2R L 185
N B

KB — AT 2 Ca) R Ch) 43 3 45 T P

2 BT P E B A e B M.

D

pri U Uy Uy Uy

byt upu, “
bt u;
p\ : MZ, ul’ uf) us

b5t Up u

(a) Check-in records  (b) User friendship graph

K2 Mgl RN AR RRE

RBE T m oo A po AL 22 OC R RS W
K 2C) s Vil Xl i po WP AR U, =
{ur stts vug sus s QIR 2CD) B R 5 ™ wo B B
JR A2 R A wr s, s . QSR AR SCRR[16 4%
ISR R E T WA CUL = {w s u,
w s XA U, UU,, = {ursu s s sugsus o PIE%
BB po M p Z B S KRB R Ds (py s po) =
1—3/5=0. 4.

K FHAS SCHT #2819 11 5 246 S 2 0 R O
=3 ~ 6 Wy FHEL 2 1+, LTH3 %8R A
pFl p WA SRR LA U =U, UU,, =
{u1,u2 ’u39u47u5}.}‘%_|:‘§§’i+%:ﬁﬁjﬂ Uy s Uy s U3 s Uy »
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BRI PATROCE.
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0. 0096 0.4493 0. 4524 0.4488 0.4397 0.2678 0. 2461 0.2578
0.0775 —0. 2294 —0. 2430 —0.2274 —0. 1896 0. 4996 0.5114 0. 5381
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LWU.VIF)=> > ((a,— DlnCuy /B —uy /B +

i=1 k=1

n d
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problem, we propose a diversified and personalized POI
recommendation approach based on the geo-social relations
between POls, by fusing spectral clustering and matrix fac-
torization algorithms. The experimental results demonstrate
that our method cannot only improve the diversity of the
recommendation list but also achieve the higher ranking pre-
cision, which realizes the integration of the diversification

and personalization of POI recommendation.





