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Abstract: Along with the development of wireless communication technologies and smart mobile devices, location-based services
(LBS), with its characteristics of mobility, practicality, momentary and personalization, has been widely applied in military, transportation,
logistics etc, and it has become one of the most potential mobile value-added services. Based on a proposed framework of location-based
network services recommendation, this paper first provides an approach to compute mobile users’ preferences similarity from their
geographic location, and proves that it satisfies the general properties of neighbor similarity measure. Then according with the concept of
trust in sociology, a new method is presented for calculating trust value. By importing them into network services recommendation
process, an approach of location-based network services recommendation is proposed, which effectively improves its accuracy and
reliability, and mitigates data sparsity of users’ similarity matrix and cold start users problem in recommendation process. Finally the
proposed algorithm is proved to be more accurate and feasible in experiments by using the public dataset MIT.

Key words: location-based service; personalized service; similarity; recommender system; collaborative filtering; trust relationship

B sl HEAF W0 K 5 J 0 T P R 6 T — AN SN =R w2 RE RS B W 25 R 55 - 15, SEBL T P ond ) 44 I 9 U5t

 HEETH: FEKARBEEES(60872051); bR EE R ALEmH
WA 1] 2012-12-10; & B 1E]: 2013-02-04, 2013-11-14; E R 18]: 2014-01-10

© PERREERSMROT  httpy/ www. jos. org. cn



MBS AT AR P AL B MERGHEF 7 ik 2557

o b 110 S 5 28 AR 15 g P 3 (I TS AL AN TE RS 3 9 45 Al 25 1 A T g G L2 B gl k2 1k 9 45 (1) ke, o0
FIEM A DRSS . L5 TFRAE T IS it T AOR i 5 By 5 b Rl i R 45 2 B0 5 I 25 A 28 10 30T ) 5, A B
T 20y P 2% B Y R 2 0, D A% 3 P A ke 7™ B ) 2 4 JEh ok 28 vl A i DA 1) B B0 T % B 5 R R I
FLIF RSB A5 B TRV, 5 & 50 LA 3 6] 05 5 A T A T SR, 18T 1 A B 8l 345 099 28 b4 i 2% 40 45
PR AR AR R P 5 A A R

1 JUAE MERE R GAE N AN A B IRSS R 7 K2 — AE T AR R R 5 R T T2 o 56 4e )
PR G L A RGO R 45 R 2 A1 0C R FHE 7, T HLd = 5 2% 18 T 7 A A 2 5 73 ) 4 2R
g R 2 A A& THE IR BRI 5N AR AR R A TN DG 7 -I0 H 26k &R A K A
FrA B bR SCEREEAE R (R A7 BN TR TESDIRES . MRS — RIS B, B i B R
SC-H P -IUE =0 R G AR R GRS B B K IUAIA &Rl B SCE B L B R SO B AR T
AR BT R A P TR ETE B NI AL E A B O E RN/, A R A% H TR
IO FEAH LG, P AR AT R S AR R R AR )3 T R AR ) 43X — Jy T D) SE b i 2 T P AR 3R e T R
JUOE R EE T — 7 TNV MG TR T 2R 40 13 Ik I HE 77 ARG Aff B2 DAL b, dan e & S SR IS T P R SUfE B A Medk
AT, AR RS E 2 —.

FEEs A48 TP 2 00 (0 B BNAT O S N 2R AL 547 2 IR0 42 D99 28 A 2R 2, IR 42 b AR B T 0 4% T = 22 W R
SRR NSNS R EAG BEXH P WAT 8 S0 R EE p g m. b an K 3EX N ERIR SR [F2 2 m
RIHHE. 22 55 BT AL 2 2 1R R REVE B T 56 % OC 2 FH P IR BB AT Ay 1A DX S B o, 0 F P 2 1 1) B
R T AR R A7 B 55 5 7% 3 B W IR A R 2 S5 8 e A s A I 2 (MR, 72 AR T 5 T H R AR T
BHBER PIA R AR s B IR SS,— )7 T, 3X Se [ il 1 K S 5 A EAR B 2 S B AL
5 AL B A8 08 SRIAL 24T A B8 AN 43 BT (0 25008 JE Al 7 35 4R A SSBEIAAT R 51 Ak R R S5 300 5% 5 T
BABERSGH TG T 7 2 B B3, SCEL T 7 2 18] () B 84T 2 75 i 18] b 1) B8 peg 42k A3 ,—
AR DALESE— I 206 B L K AE E— I ZI B S5 B R EE .

Pew ORI ITHR & 7R, 58% 2 RET- ML L FH 7 A FH e A 8 e 2%, HE o, B L S J0 RN SR A5 067 B AH DG HE 27 1)
5 55%, 53 55 F B B A A b 12%U BT 3L 147 M 4% (location-based  services, fi K LBS) i it #% 5 £ bifi
FHIJC 8 ml T AL A P 4 G A, 1 2 A s F P 17 Sz B Hb B &, AT 3R A6 2 75 210 547 B AR G 45 R IR %5
HETALE MRS L EAFE TSN TR RS IR . B RSl Wi s 4555

H#T,LL facebook,twitter,Google+,MySpace J R IFLAZ M 441 5 O AT 20 24K /7 X 48T & HEr# o
AT ESE BB LB REAE RS AT 6e AL E RS S5 30tk o R 45 (Rl &, T8 S
) 10 Y 5 29 TR T £ I 4 9 2% IR 55 3d ik 23 A T P AT A BB TED R 810 L AT S BUB RO AR B R bR ac 41 A, 3
Bh P 55 A5t 5 g S BN 2 T U (I R 1 s A A X 4 5 kb A I OCIRE M B B FE P SR R A N
SRIEAT S, [ B3l P = 5 6 A DG 1 25 T A G 3 A 73 5 T 7 58 T A 2 A TR 8 IR 2% 1 A7 8 TR 25 T i 2R
WA RS Bl 2 1 9 2 B A PEAL AR IR S5 S i 18T IO &SI U7 13 ACM  SIGSPATIAL GIS L3848 3 38 T &
4125 A6 P 4% (location-based social networks, fij K LBSN)WF i) 2, — 3 46 &t il ok —FloBi 1 24 AR B 9T 7 1) X B
TR PTG % 3 I R (1) SOLOMO . PRI, BV R Sk B IR 99 % Jj s 2 41 o fhi(social) . Ak (local) FIE B 4K,
(mobile) [ g5,

SCHER[4,51% GSNs 507 BB F Ik 45 (Fb an GPS)AHZE &, FH 7 AT LR A [] 1t b i i S8 o5 b A2 30 0% 300, 5 ) 2
JUR b R ECE TR S RSy PR A S P AR R Y GPS RS HUR A T — R R 2R I B R G FR Ok
PRAT S5 A HERE R S Rl o Oy = 4 o, R FH v B A e o A B R S B 7EE S AT RH B 5 TR I B R 4
RO 1032 T B R S AR Oy ZE SRR K R ST T MRS B P A, b R URTE B RS

TESCHRI6] T, oA T B0 55 47 3 AH DG BTG S R7, 5 T B FH 7 s B 7 -7 B2 -3 30 0P 23 0040 4E B R A
BRPE AR T 3 BT L IR I RS A HE A S 1 Rk T F P (RO R A B AR A A
BB 300 1% 2 T 07 5 P % S 4R 518 2 7 R R AR A4 T B R R R o MR B Y ST T AN TRl P AN AR 56 3

© PERREERSMROT  httpy/ www. jos. org. cn



2558 Journal of Software ¥ F5 4% Vol.25, No.11, November 2014

B RS T BRI R 73, 0 T SREUR T e i A 28, B e o6t T BOA S B I R I B e AT LA HE O
KON HERE R IX 3 Bl O A P 2 AL RE . ALEAEAE . W B Z WA DG F - EAT R
DAk IR Je o 2 R A HE R (1) M 22

SCHR[7IRIH P 0678 K 7 S8 AE R P AR AT B0 5 2 U 22 P — — 0 1, g 7 P
AT R SR M (5 B HL AL £ AL W 4% (cyber-physical social network),Fl F B LI s #L18 Sk F P 43230 48 T A<

Girardello 25 NFURFHT 7 24§ A7 B 1 30,40 W% A0 55 AT T WL IS RS £ A5k 155 100 47 ok ) e 490 45 f)
N FFRPHERE S P AR R B S B b T SRS R P A 175 100 0 12 P R e B B 1) S i), 15 2% 18 8% 2
JEAS ARG B ot 7 FH T 3 45 P 5 1

SCHR [T T G v 23 M B 20 P U ) 3o 000 1 5 09 O, 45 2088 3 FH P P80 A e AT 1 3,48 P 4% 5 A AL JE SRl
FH P 3 SCA 55 1 2K 199 00 1R ARABLE DA A7 FH 7 X6 75 5 1 (i 4, [ W) 25 R A% 3 FH 7 5 7 5 T ) o 5 0 129, B e
W 2K, 80 P ) it G 2 PR AR 7 68 A 0 B A TRUHG A FH W, = S ) P A7 ) P B8 28 10 6 % 2 FH 7 D 4

GREMA IR T LARE— 2D XA BTG WE SR (EIMAEE S AE T MR T A AN R R S R e 5, B A R T4
PRFN43 2.

H A2 T 7 25 10 PP 6% IR 95 1 A AT 0 A0 K 8 6] 58 8 ) P 7 A0 2 70 A PR 208 J A B8 R A 42 4, LA L2 DG e
177 205 BAB U P 3 BAE 25 HA i 45 HE 37 SRl AR DB 47 A5 BAE A — MR sk BT B B 5 AT R SR
MG A JCEE AL E bR SCRIHEREN L s T o, AR SORE A 45 2 5 N S0 38 17 1 i - 3 BB ARABLRE FA) 31
O R 2 SR B T L K 6 488 AR 445 A AR AR TR R e B T — R A A P R 4% IR
SR EARBLBE VA 7 100 T SR AR RS B F 7 5 T 7 S ARBURS P 6 A 0 i e B R P 1904 )3 ) 1 780, R % 3l
JAZ BB AR IE AR B P T — A& A A 0 B S R AR 5 M @ B I T8 A 15 A I 4% 4
e HE A T B T 2R R HE A

BT E W W 4 e 55 A B &S RA N — R R e BB, 5% L FCE#
1) 5 M) B S NP R0 B 2 P 5 PR R AIE X SR B s P A S S P AT R P 2 R B AR R R AL & o0
B P AR HEAS A 0 28 ik 55 HE R, — 07 T A5 & B8 B A7 B IR S5 (R A IS B 1 8 A AT N R 42 AN 1 04 R
M55 W5k B 50— J7 1, 7800 5 18 T A VA IR 5437 v B P 52 B 75 SR AN AR 52 FoAN PR Ak AR 4 19 5 w1 HL 52
AR AT LB 2% 00 28 Je b SCERBE S I (1

1 BHEHIR

1.1 EERSZEHNELRTR

HT, A2 S AR DL LR B T a2 . PRI DB HERE o kT AR 2 R A e U 3 oh
BB AR T R AR B P R 3 i TN B 2 ) M DR R S A LA Dy s il e O
JUORE I (0 A A JE AR AT BRI i & 40 P 2 D) X R 300 010 22 57 g ARABLIED ™ 35 R 1 T H 3 77 45
U DR G AT AR BRI i e B P 22 TR FR AR AR BEE S5t e Ao P [ ied 9 0 v (R R SR B R

Fe Ly IR Y8 S AR LUR LB (1) @2 P Bl B8 (2) ™ i e AHBLIN 2 (7 555(3) 348
(I (4) 7 A T
11 I Bl A e 4 57

P68 25 Fof ke 55 200 AP £ D ot el A 3 7 P P B R 1) St 42 -5 2 B RS P A8 R 1R B A AR 55
T I PF 53, SR L -8 55 nxm B S BRI R n AR T AT P 009 0 m ARGR BITAT L (R 55 200 H 114 %
I R PIICE iy RO i MRS IUH jEITES, B0 4E MovieLens ds 5 b, B A A1 4 RS2 HOTE 20 H
0~5 Z ) () 4250 7R,0 2o HLP BeAT VP, 1~5 3o R ) 0 R L AR e I
112 i e ARHABLIN S (1 o5

AT B T 56T A0 D S AR SRR 20 8 73R 2 A0, 25 T IR S5 50 H VE 20 Bl IR) 5 g 1 R g b #8220
i e A AK€ () v 5, 0 P 2 000 (K R ABLBE o 5007 3 3 AT 3 A

© PERREERSMROT  httpy/ www. jos. org. cn



MBS AT AR P AL B MERGHEF 7 ik 2559

55 1R RSZAR LN S R

rx,s : rl’,S
Zses{v J , |Sxy ‘2 2
sim(x,y) = cos(x,y) = \/zses :rﬁs “Qses. Vjs 5
0, |S,, <2
Horpsim(x )R x FIH Py ZRIAHALEE i RN x WIE s TES3,S,, R FH 7 x R -y L (R 9F
PR EE- s
55 2 Bk Pearson M R AL RN i 1
(r,—7)- (=7
Zm% : > =, |8, P2HH=0
sim(x.7) =1 [, (s P2 g (5, T) :
0 |S,, |<28H =0

Wb, H = JZ (o =B 2y, (o =T R P x R P 3 REBTAT 0 VP57 049 €.
%5 3 BB IE (K Pearson HH ¢ 2 ikl el E XA R

zqe (rx,s f rmid) : (r',s - rmid)
Ty - =, |S, [=2HH,, #0

sim(X,Y) = \/ZSESXV (}’X!S _r,m-d)z .ZSESX}, (ry,s _rmid) ) s
0, [S, I< 28%H, ., =0

ot TR IEN L, oy = [ (s =)~ D, G =)

1.1.3 S4B ik

— FBOR AR, X AT A0 P PR R B A A R A B AN T T B R A 08T AR ABLRE R DK/ BT, 8
ARABLIEE K415 5 B A3 &0 P s — o 4o oA B — N P il ) A 48 ) 7 B0 4 86 1) B 52 Top-N 7773, H1, 4
B L s AR R B H 48 0
114 PR

FEAERE 7 AL R R b 2 VST P RSk e — e 25 100 H AR TUII 7 23, — SR B B8 {8 -
P zxeNB(rU. —7,)-sim(u,x)

’ szNBl Sim(u,x) |

u,i

Forfu 2 HAR ) NB 2 HARI T w AT 46
12 FTXEESEGEHEREZNME

RGeS, — AT G BN SO R IS R 3 o) — 5 T EE X 5 45 S A S 0k 16 345 By AR A4 35 1 ME
3TN A P PR S T SR A S5 S AR TR 14190, 1038 T 1 R X s B S RS AR SR B Rl A O R 1
JI), JE46 s AR CAT 98 3 A% B8 b SOAR R A A AR e B P (K F (P 1) ), i 2 T R
SCA IR P 8 i (P 1) TR,

AR SCH F PR AR SRR — R BR 0 b A5 L Rl B P 0 i e B S A AR R R P SR A A
ST PP b B A 8 SR )5 5 1R) IR, A T AR e B R vk KA sl P B ) K R s P B R R R AR B
SIABIHERE A ot .

© PERREERSMROT  httpy/ www. jos. org. cn



2560 Journal of Software ¥ A5 #k Vol.25, No.11, November 2014

ERXER ERXER

PR J | Y HERE S 11 ( WEAE | W | e | Y | RS

R[] R ] R R [ 7| R S 1
[ L F SR R A AT SR M [ L F SR R A AT SR M
@ ®)

Fig.1 Schemes of fusion between contextual information and traditional CF

310 I o O R P S SR £ 2 W NEIBU R IU [E SE S
2 BHBEMNBETAERNAP-WERSFIERE

2.1 BFREMMHS-MERSBABE
5 255 TS A L B 0345 0 e B AR G D I ) 0 B L 25 30, T S . T
A AT R BT 7 AR R R B AR G540 7 PRl T AL, A T A 0 D 7 B R B A Pt £ A A
K B0 14 B Y MRS 0 P 7 S A A 0/ A0 £ 075 s O R 1 6 R 2 (8 5 £ 0 £
2 I 45 X A S o TSR 7 5 5 6 D60 300 25 1 2 435 B A A 6 o o
PRy A B T 0 A e £ 5 s A L
201 B AR
FS R P S FT E (s— FE 1) PA EG  A 0 0 2 S 7 M 2 4 [ £ AR )
Fy B3 4 A 25 0 S W B0 T 7 0/ P A £ 7 KB 5 7 7 A B o A 5
T A AL 45 A I 6D JEL 00 L) P B 90 FE 7§ M 0 7 A 7 0 0 30 TR T 4
T SR RO A i R 5 S R 0T 7 2 DM ABL G 17 o R F BTS2 46 1 B, — A5 SR WLATL ™ 449
KBTI 2 B, F A R IR A b B 1 0 [ — 5 B8 0 L4 Al B 1 A 207 5 1 i
LI 2 T 0, T R A 2 04 2 5 S 5
AT A AR AT
(1) BB e MRS B 15 B h BT P St ) U k.
@) BB B R B A BT RS BT P T REAL THO B B T Z Skt IR M
SR L AR . B b fEINA
() BB IR o AL L T (5T RS B 4R 554 2 T 8 Sk deors,
(A) 2 A IR ) 390 P 0 3 P 7 5 A A B M0 T 7 3 3 60—/ 0 3943 W
N B RS S 4 I 8D LI 0 A B B 50 T FO AT U =12, NETFAT I M A D
3304 AR B L 0L A U
P=(zi)wers i=1,2,...,M, j=1,2,...,N, te U.
(S) A AL 30T P A RS0 FE P A7 M 7 1 S 0 0 20 25 R — > N

ko k tk
S S Sy
ko tk th
Sy Syttt Sy

0" =(ss)wur = M el k=12,.,M.

th th th

S SnZ Snl

2.1.2  FEFALE R B LR e
FEART G 5G4 LT E A 8 P e AF AR ) 52 S0, 45 A R T2 AR v H S 07 6 3R B — Rk T4
149 PP A e AR AU B T 5 7 9, 9 38 0E A bk

© PERREERSMROT  httpy/ www. jos. org. cn



WA AR T AR FALE O MERSGHEH 7 ik 2561

EX . S TAE MRS i 82— 04 p=(L,S),S J&— MR TR sl Al A8 90 2% e 55 1 H
(¥ 22 2 17 f5, s T AR — A8 L AR R R 55 S=(5 1,82, .,51),5: AR B TP 6F 585 & A 19 2% 5 55 1 H 1)
A 1 DL CEE A2 T 12 9 26 1 55 (A 56, DF 23, A P 8055 45,

TEXC 2. AL AN J 9 P9 B ) P Bt A AR A PR 1 5% I 55 i S B8 P=(p s pag) AR = R AL D ] 2
B,
4

Home

Home

Scenic spots

Hote] |-oeemensinne

\

06:00 10:00 14:00 20:00

Fig.2 Location-Based preference of a mobile user

2 BBl T L i e

TE—/NIF ) S CRG n 1 oK) P, BE 5 15T IR PR A8 3, 7 o7 358 A 4 i AR A0 A8 2 e — RIS TR 1 23 oA 4 /S []
BTG B2, 83,06 Bid) i 7wy AL B AR DU (R 5 LM A &2, 8 T 3,76 5K ), 7 — M S B H
Fuy BB ARE B (AR 4, M RS, IR 5K LIRS0 1), 18— R B0 B I B TR) 9, B AN F P A 1 IR 4515
BB (51, 8500051) (57,85 00s57), IEATEAAE B FH P AEIX — R B 273K — BRIN ) B P9 3 457 B 1) R A 25 )
B0 mi, = (L1088 eer5,)) T mly = (1L,4,(7,5550s57)), S, 87 RIREE n ANFE BN FHAEXT S m AN 99 288 I 45 150 H (1)
PEor 8 T AR R RT DUSR B B AN 3l 7 53X — IR R[] Py At i 32 110 A7 T 1 O 6% R 55 R A

EX 3. WA ue Bl w, 53 WAERLE L, R L, (X5 9 48 15 45 50 R AE8 - po=(LyS,)
Py=(L,,S,), S, RIS, 43 5ill S 3X W /N 2l FH P A0 LR L A% FH 00 BT ) 45 IR 55 22 HEARE A 1) o, 28 0 — A AL 3 A e
TR A AH R A P I dis(L, L) 2 3K 5 AN TP BT A (9 A6 B 22 0] (R, T AR A3 S ) S5 o B P 4% A, 16 B AS T
PIRE R T A (R an BR R 25 . A R B9 45, JU) 5 07 5 1R B8 50 7 T 8% R 45 A 2 ALARLEE 5 SUh

sim(u,,u,) = cos(s,,s, ).

edi.v(LY LA

AR, 7T 24 B AR B P AR I B A AT 2 [ RS Oy 0, B dis(Ll,L2)=o,¢tu~J~,ﬁ:1; TR
e

NP AR A B0 T dis(LoL, >0, B 0 < — - <1 ST R e Uy e U, FLAL 4 x=y I,

RO

sim(x,y)=1.Jt LLAT R PTA Z T Z I AR ELBE sim(u,u0) €(0,1).
F— A MEEMN U,U,,U.eU, bk il 2 LU R AR
Sim(uy,uy)Sim(uy, ;) < [sim(uy,u, ) +sim(uy,u.) |sim(uy,u.).

i A ;

Kk cos(x,y)cos(y,z)<[cos(x,y)+cos(y,z)]cos(x,z) H.VxeR", 0 < i‘ <1,
o

© PERREERSMROT  httpy/ www. jos. org. cn



2562 Journal of Software #F5 4k Vol.25, No.11, November 2014

bl sim(x,y) - sim(y,z) _ cos(x,y)-cos(y,z)
"[sim(x,y) + sim(y,2)]- sim(x,z)  [cos(x,y)e™ ") + cos(y, z)e™ ™ |sim(x, z)
_ cos(x,y)-cos(y,z)e
[cos(x, y)e™ ) + cos(y, z)e™ ™ cos(x, z)
< cos(x,y)-cos(y,z) '. 1
[cos(x, y) + cos(y,z)]cos(x,z) emndstxdis(r.2)
1

emin(dis(x,y),dis(y,z))

dis(x,z)

<1
<l
BRI, bR AN A 2R
JIE LA, 52 SC 3 il A2 00408 00 J5E o Py A AR A 00 3 1 5 A e oS, — Tl 28k 1 30 40 AR AL O
22 BIHBERTAFZENEERE
T LR A A% 2l P 22 ) 0455 0 s (29 2 i ) R I R N S7 A B T P 2 TV ROOR 2R T B I ORI
hy PR IR R 48 S 5% AR X L B RO 2R 20k LR RO ZR R ) 0 AR R P,
221 BT RKFR
TER BB AR W AN ] 7 22 8] P B30 96 3R 2 BT TR 5 20 A VRS 2l A P R O 2 AN P 2 TR 45 Tk 3
T K A FH P 0 AOG AR I B (R G B HE b
EX 4. BBHAE R NN ueeU 5T P A R A8 32 15 R B0 7,8 1 30 Tl
TIPS RSO O AEIE — BUR R WL, e U ST uye U HGIEAR R R mP 6 AR 232 03 35 8
Nty S B E I )4 Py, RIELE T y BRI R BECRE A g, WP x XT Py BIE AT E LR
trust,,, = by 4P Ao
r P 0
) B AT AT SR P w, Wy G ARA trust, A% JOXFE 1 77, 7T LUK U 557 A R P AR B2 TR PR
FEAE, I AT EATE W —AN T A F 7 2 1) (R AH . A AR Ty
222 [MHELFRORR
A2 2 e A Sk O A3 AT BOE % 195 % 10y S B 5 B DG 3R MR A0 S O 3R M1 45 SR BOE 2 — b &b 1y L4 S
J5£, 3SR Tl L PR SRR T A e N 2 T RARAF A [ 8 b 45 TR AH ARG 28 R 85 D) 1) N B IBG R, 3 B 3
FINTT SRR 7 A8 1) LB AR AR 00 28, AT TR 2 (1 I €0 82 P A Ak 2 BB AR A SE e v TR B8 A 17 77 A 11 TB) 2 15 A K
FRALBAT T L R R, D7 T2 — Fh 2 Ak 2 TE A8 50w 1) phae BEAEAT Ol SR — Rl A IR 1R K
FEIR AR X AL 22 (5 AR 50 AR A — ko SR - 1 T 2K 4
H 0 AT DA H T 2 TR) B T A5 AT D% 28— 7 18132 1 P I Ak 0 2 R 35 1) 5 0, — 77 T8I 32 A NG I T 3R
5 R DKL, 3 P S P e At £ A7 2 A1 B89 45 A B, 3 2 12 P 0 Al o Ak PR ek 2 RIS 155 ol N R 5
A JLT AT 4 A P o A PRSP 2445 A B8 R0 A i P o 75 2 e 2R I AT P e P A s B (R R X B
K DI BT 289, v S P 2 1) T3 A5 A 00 2 X A R AB AT A A e 55 03, 78 20 5 18 7 AN P 2 T3 )
B RORHAE AT AR 0 52 00, [ B 3 e 17 T 7 B 4 9% 2R 19 SRR A AR AR PR S A5
EX 5. ARBAE—EMINTE AN u.eU SH P u,eU Z AT AT J5 2845 15 R B0 A7 71 H
(R 0F KRBT u, U BB SO P w, MU KEES R 8,0 S =D AEE— RAIMH P4 SpkeZ,
13 SnSiM..NS2S, /L P, By, Z TB AR AT AR SESE B, U P 0 FIFI P wy, Z TR) AT BEAEAE (A B0 AR
B trust, R u 0T A5 R0 A (R 35 AR
> 5, rust,
IS,

trust,_,; =

P wy, BBITAT 3 SO PO A B~ 55 AR

© PERREERSMROT  httpy/ www. jos. org. cn



XA F A AT P AL E G ME IR SR H 7 ik 2563

stsy trust‘/._,y

1S, 1

trust, ,, =

>

UL P e 55 TPy DVEAR AT 5 UK

trust sy = a- trust,_,; + [ - trust

Lyp0<a, f<lat f=1
() 30, Ay DA S5 37 A oAt P 2 1) RT e A A 1) ) B e A A B, DT T 18— AN D& T AT P 2 T ) ) R e
KABAT BERE B T, W5 25 04 A FH P 22 IR) VR B A A5 A P R DR

Trust = .
0 Tr
3 BHBENPETRARAUENMERSHER

3.1 EFBIHMALMER MRS EFERIESR
BT B K B Bl A 199 255 R 55 HEAEHE SR TR 3 BT .

Y

e
R BB WL €
4548 Hi 2543

RN
PR S5 4%

Axw

- i
PR Mg 3
>

W46 i 55 R

Fig.3 Framework of network services recommender system based on mobile users’ location
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Fig.4 Volatility-Time history of mobile user 10 behaviors under location context
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Table 2 Contrast on the number of similar users
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Table 3 Contrast on the number of neighbor users
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Similar users Neighbor users Increase (%)
User; 28 28 0
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Table 4 P@R of three different sets of trusted users
®4 3MARGMLH RN P@R

Top 5 Middle 5 Last 5
P@3 0.7952 0.789 3 0.789 3
P4 0.765 0 0.765 0 0.743 8
P@5 0.678 6 0.666 7 0.6320
P@6 0.623 1 0.610 3 0.569 9

5. VERE R

LU L ZSER N F AL BAT SR R L S HE A 5 SR A AP R W AT S50 56 IE, SEUEXT bE
AL SE 1V B [F) 1L J€ (traditional collaborative filtering, fij B} TCF). 5286 LAY ZR4E g N, 0 51l LLAL 45 16 v [/ 3 9
TR A L T B ) B [ 3 958 7 v (based location collaborative filtering, {6 #% BLCF)$2HUH & f i, v &
J 22 TR (R ARARLEEE DK e 3 A8 FH P 80 N IR IR IR 10,15,20,25,30,35,40, 4 5 4 B b P r= AR 432 000 B 45, - 3% R
TR PRI O /N HE 7 T % T 45 00 I B b AT HE e 0 B IR v FH 7 SEEBm R 0 9 28 il 53 43 il oE 5 MAE
1 P@R 1¥~F- 2 {H.

SH 20 1 DA FOR SIS 1 OIS L A B P L RS AR DG R AR BB IN BT 3 1 )i 98 5
% (based location collaborative filtering, {##% BLCF)H, 2% 8445 (T 0% R 15 B Al & 25 T40 B 1P [R) 3 98 52
(based location collaborative filtering with trust, & # BLCFT) 550 X ELRUR « 2808 DA B F itk 5 H 7 % )5
By i) 7T fe 24 ST 45 R 1Y) SR . S 58 o DAY ZR AR D i N, DA T 5 1) [ o 7 v S A P A e, I o
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Fig.6 MAE of TCF, BLCF, BLCFT and MF
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