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Abstract

The traditional knowledge representation based on the concept of tourism ontology, which is focus-
ing on the description of static features and lacks dynamic features. If some dynamic information
hidden in the online UGC is fully utilized, such as the inheritance relationship of tourism events, group
tourism Features such as emotions, can further enhance the interpretability of the tourism know-
ledge graph, thereby providing a more inferred knowledge graph for intelligent applications of expe-
riential tourism. Therefore, this paper proposes a tourism scene knowledge graph (TSKG) represen-
tation model based on Bayesian network. The model uses tourism events as unit entity to obtain
people’s travel emotional information from the travelogs. The sentiment difference and transition
probability between destinations is used as the dynamic attribute of edges to enrich the information
of edges in the graph. The experimental result shows that the LTTE recommendation model based on
the TSKG performs significantly better than the benchmark algorithm TF-IDF in the tourism destina-
tion recommendation experiment.
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1. 518

TE LT B S SR S5 = FR 0 i P 78 B B 0 I 75 SR BT IR AR A OC H B X & AIR
ML BTAR . MY, FTE . SEE T IELRE B2 HE RS . LT s X gt i e 7 st 48,
i 2% B AW 1) T ) A Atk 93 75 A R O AE £R T - R 1 (2018 4 AR [ S X i i 9 2R T IR ) B0 B BoOR
59.7% 11 7 2 756 L8R U P il BEAT 11 2 WY, 3 LB P e B R s . B L3E T F 7 E SR IR i K
Tt WU DA R PP 18 A2 i 2 A B R A R SRR AT R AT R 1) B S BRI . T TR IEAT L &K OTA ~F
BoR UL, AR B AT AR 25 2 1 AT A AR AT IR, AR R TR EE T AR O H L
VB R, RO B T AR R LSRR SZ GBI VR . BRItk ] DL, X I SCAS P A I 9 2 3R
B B AR SC AR B 2R IE 2 — o IF HAG KA AR BRI “ 20 A1HR 7 #7420t R 7R 5 € 1)
ST, AMUBENS BT % AT IR IFEAT AR 5 PSR AR, 2 Ak S I 3 R Ak & IR IR 55 A B 2 S iR
J

AT, BT UARNBEARGIETRIEE SN, Hrd b oA S iR U A M bR B = . X
AT L P28 8, DRI R R L RV I RIS (SR AR R A . HLI
BERHEFC AT AR R R L X2 R A M 2% 1 77 20, BeRIE SCRER R, AR R JZE 4R
R,  ASCK 78 4230 0 P I G 2, R IR 26 & ¢ RAE AR BRI 7 50, M iRlie s =
ER I
2. ExTHE
2.1 HeiFSug iR EE M R IR

E M i AR T FE P R R IR H B, BTNk, C&8F T2 i 20T &K & T TR A
Ao AR gt HLB T R A A 22 . i JT OB B AR HE KL% (OTA Specification),  Jiiilfe f ] il g
(The Thesaurus on Tourism and Leisure Activities) [1], k47444 (Onto Tour) [2], H&4T H I AAE[3].

V] AR AS AT TEAEE A 0, W TR A PR BT 7E 2R AR R RGP IR T LA AR B ER o 5k [4]38
AR B RSP TIREFE AR IREAR L web W ids, ARES% OTA 7p3K07 %M
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Google M 7T H 3 LA ORI 65 . ZFHE[5]12% (Lha T B WER) MEIRIFECS RGP IR . 2L
WEFE TR 2 SR RGP T RIS SR AL 6]. M7 4R il M T N AR [ 7], JFR
i UEERSY =

M LR Ty H It AA R @ AR UK B h A B, H AR S A A AR A S S HE R,
Plan st R EA B EEAR AL SR E. SRR T SRR RN RS R R, MBI Rk
FAE, PIANESI A ] I R, A S B AR (H i TR AR A B RS2 DA S
L ILTR BN G, MBI B35 T8 SO B I A BEMARAS Lt s SCHERL IR XE RO 8. (R, 5
JE AT (32 50) A1 ES AR EAT RS, A ) T DR ol R E L FH P B REAL A

2.2. WCXAZRBMAEINR

TERAEL A SR E UGC WA, 2 MIRIZ 4R SUs i 7T 8 . 147, A& AR i B S 42
PRAE B2 — PR, 2= (8]t AL B K R A A S BR 2SI B A, G Flicker FR 2 BE, IRAIFATTH
o, A5k BAREREME T, EWRMNH BT R ER . Xin Lu 8 A[9], i A B R 1%
JER IR P R R, A AUl X T E I R SRR, M T A B RURIT LR R 4
“Photo2Trip” .

MIELZ R, EFRHFE SCATZ IR AR A e 82 . Zhao Zhenbin 25 A Ja[101H & Hrids, XK A LA
KM IR BRI SCA B BAT ARG o 047, DFAL R E LS IR IAT ARHIE . RAESE A1) FFEEE T
WA AT, 38 A A] SR 2 b 4 A I w2 T ) R AR AIE DA Sl 5 IR B AT AR LR b e Ui
WL NIRRT, WG AIE R, RET R H M SR H . LR AT AFRRIE[12],
AT IR H Y GG 5 A TAEI R R 22, (2R 5 X o IR 2% o AR 7 vl a7 5 fg il S o
R AT TR T VA B, £33 OB S R B I S, Rk, A TT AR I A LDA A
TP E SCA R H AR S B o SATEREEE N [L3] N TR ANZE AT TR I 5 A HERE AN A2, R SO
2R PR A A SRR, A\ R R R T A A O R b B A R R R S A, RS T R B
5% 2 I H R A AR AR SR i U S S AR . Rui Cai 28 A [LAT3RH 7 — MEFHFIC SCARTZ IR IUHESS, 12 H
LT (Location Topic Model)5 2, i ic o (1) 32 /i 7 42 J5) 32 /i (Global topic) ” A1 J&) 8 3 & (Local Topic)”,
T B 2 1 AR A B R AR I ) SR

g LR, A B IC S IR A 7L S G AR AR A, S R R R LR R R
T Ui ) S5 R R BRI, LA 288 H B R R g AT A B AR R R

3. IRuFARIIRE R
3.1. MR R AR E RS ER

Bl BT AR 1A SO ETR R IR TE[15] [16]4S R fi% 56 Al A2 A e 8 B B0 I AT ER 5K, oIk
PR MR, B AR K DU r SR AR [17] 5 AL Gevs UM ARSE &, B TR st T 5 T DU
FRTE UL, IZ AR BEK N S ML IR ER A S IO ME R AT 45 A, 7T DAoe ARiE S SRR Y B Rk
Tff R PR R ) 58 Ao AR AR 3 T AR DL S8 MR 2R 5 A6 S0 UM ARSE &, FEAE UMY s 2 )R
INBEME, BeA SRR PO HIWT i ANE E T AR R s e M . 22 SCIH: AN e AN F HE 45 o) 2, 1
SRS R T B AR

R, A SCHE iR 5 40 R B TSKG (Tourism Scene Knowledge Graph)BE B, @it —4> ¢
AR HHEATHR, B TSKG =(N,R) (3.1), Hrf' N (Node) 7 il v [l 5e it — POI FIT AL 1 i e v ) o
T A R (Relation) 27 B3 47 S 1AL 5 SR &R
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1) Ji I s BN o B SR RN E O AR
N = (Nid, Where, What, How, Score, Text, Rid) (3.2)

TG B AT A N — B dRIR, o Nid Ron 1 S E— AR IREF, Where M8 B
SRR TG, BRI H L, What (BRIFHESD), How (BRIFMAIE) I NZAT S BB R E, 2Rk
AR S B S A BRI B SO e IR 52 . Score (175 BV 4r) /& AR 4 What (il liEis ) Fl How (il B8 5Z)
SEATHES R BT Z0E H LS G5 BP0 . Text 2 HS8IX — POI fliid ikl i sh 4 k4 A il 72
(AH R A B, Rid A& AT SR 9 5

2) iR B RS S AT SRR R E LT A

R = (Rid, RSematic, RProbility, RScore) (3.3)

FRWEE B FAEAT AURSC Rl A =Judlk AR, b Rid FoRiA i E—FRIRAT, RSematic #oR
HHE R A& KR, J&M), RProbility #1 RScore A2 AN @M, Hrb RProbility 78BN A
Z RIS, RScore KRBT s (15 I 22 1 .

Zr b, T DU AR R SO AL BEAT AR SR IR U 3 55 R0 R PR W DAl 0 T R P = b A B

(S12, P12, €12) (S23, P23, €23
Dm0 O

Figure 1. Knowledge unit in single travel scene
1. BRI R THEIRE T

K LRI 5 AR T, R AN IR 5 NS S Ny, Ny, Ny Z T8 ISR R 2E 78
N, = N, > N, » ARG S FAFRA LR R AL . B0 RA Rk E =" tk, 75
s (BXKR), p (FreM®x), e (FREVFD)RR. ELPRRIFHaIHLZ, TR EMIAIGE. W
N3 R [F1 £ Np 3 Ny, ASCAHEREIZHAAE B, —J7 2 RUOYIE I SEPr B it 7o B, G0+,
ABARAAEN . 57— TR BN — RATREG 5 3R [Pl e 0171 sl I 0L, K2 IR B RE A, AR
AIRNFZIRAINAE -

Figure 2. Knowledge unit in many travel scenes
2. BAMMOIHAR THVENIR S T

(523, P23, €23) N3

S4, D4, €
(S12) P12, €12) (S24, P24, €24) N,
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Figure 3. Knowledge unit in many travel scenes
B 3. ZAIRIFHR THEIRET

K 3 A AR 5T B A RnR B TR, R YRR B R AL ST Ny /N, - Ny > Ny o
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Figure 4. Knowledge unit in combined travel scene
B 4. BA R A = EIREE

K 4 AR SRS G R SR KRS, BT 28R A SIS, BTN 5
N Z IR W] BEAFAE R Ak, B8 EIR AT, ASCAHREAIE DL, RIXUA Sk — & AR TRk .
3.2. MRS AR E R

ASCHTR R BRI AR B, S SO VAR A 32 S M BT84 R T R A Sk PR A2 A
PRI, ASFCRE B XTI SO BT RIRFZIRHEZE, SCBUR TR H A (SE AT 50), i i 2k (SE AR [a] A&

KAR), iy H A 5 5 BE sh R g (SRR R 1), Ry B A3 2 18] Fe A = (12 1) R i 5 o 5
B 4 AR 7 5 AR B IO RR RS T AL QUG B A LG R . BRSEELZ M aIA 5 Fror:

D BEIH EsR
@ it
. v
|
- || mronea || 2Tsnees
@ SRESESSIHER || kg BOSEiAFS)
S—— - |

\
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Figure 5. Construction logic of travel scene knowledge graph
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1) Jite Ui 0 SR 4 EC R )

AICHEHL OTA V& TOP gt mifa BV UL AR 1Y H i 1A B POI_dict, %:T- POI_dict 1] #k%
BV G IC | A2 5 RS w, ISR RIS B AR BT RER R 24 POL, B T /E& FEAS B b 5 B i
(R AAh, EAFAE AR T i . AR UIZ IR, AR SCEZ M PO PRT i 1] B b F ST R AN T
AR T3, A€ B ARBSEBR At IR (1 SR 5 .

Q) kT ik 1 4 Sl B v 1) S Bt i 6 R

fb R VR N R BL PO (B BARAE, R LAHIT-8E4T POI H5 . tnflfg A, @it i g VT ECH IR B«
WM AT AL, R IKAEARE AT, AT AR R SCR R 1A “ BRI E 1 B
KSR “RA” Zw SRS A", mEE R o FEE, 6] B AR EE kA R
Sy, ATRAS R <7, AR BRE H Fth oy “RPIHEERE” .

Bl A “ZEE R N EER. JUE@E R, 10.6 HKD. KA /N il AP 3E 315k i
/N I A

Bl B: R B L WAVIHE KIS . iE I 4k 2 RSB SO0 s B BT . 7

b) &4 BRSO E TP s A

EEAER SIS, 17308 % — R LR A RIS S EAF e R 0T I, #iik 58—~ POl J&
B F— POI HHTHEA, RAFMRER. Kk, FNERBST POl BIHid & LR SCHH KRBT,
LAETELE HARB R POl HEATHER, HIRITEH S T2 AMEL B RBARFH POl NIXHXZE POI,
BT E. JRH, #FH—ANBE R ULAC H =N DL R RIE H s, Bk (Rl PR B A AR, T
A ABEAS A 8 A 5 A 2 B b sl 22 (Wil ) C), W RERAEMEIRATAE, ] AERMZEAE, Bbx X2 9F9E
BE X JE— POl AT R IR B T LAAIBR o

flf) C: W/NELEMER. M KK, #RE—REmM Y &, K. KRG, BRI EE TR
e 00 TSI HH AL MR 1740 i S DA 5 T

Zi b, AT RLARE SCAS R ) iR H RS, IR0 B ARBSERR IR K] POIL, AT AR S L
LB R T T LT O 2 2% o

2) i H R SR AR

a) JifeiE 32 RS B (1 e X

AL GE LDA AL 32 R43 4 J5 36 3 i (Local Topic) A4 /= 3 /i (Global Topic) P35, F-¥1ik it H i1
MR M SR8 S R 2R 20 A . B AICSE L FTMI BRI R A W, ikl H bR SE 2 0 K, Wt 4R mT
PLEIR N — L x W I[IA13E - SCRY)H B A5 R (Word-TravelLog matrix), 401/ 6 s A= flr, HAs m i e
FAE W [ RS AR EE m S 35 m S5 x AT RGBS AR (G x ARG |28 m s SCE).
T, [iE - SCRIEERERT UM | 5 1 PR 43

——————————————————————————————————————————————————————————————————————————————

4 | EEES ] Xt 1] T
| 5 PO i
| o [
= _imﬁ i «PO i i(1 Ayx
B _; i *x X :+: -\) iE
| - : B
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K
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Figure 6. Graph of Location-topic model
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M AT LB A B — R AR AR AN I A PR T AR A R O 1 — RPN LR,
Y48 LDA BB R [GRE - R AEREYR  A[ANE - RS ) AR - 2R, AR
53 SIS S RN R 2 RE ATV 0 R A { p(iﬁ?fﬂéwlI,-E'FEZ)}\:::l » FRITH AT LGS A 3] 1 T A
FRRAGHATIX Gy, Wi 1) 20 e Ui I VIR R AR R R AR, LR 2 A — b s B )
R T A R R R (R iz | dss)] L . T IH - SRR RS, A
MRHE b — e 17 PO 1R B 4 5 R0 00 f Ak g i 0 5 A R () PO BEATHREX, RS S AH B2 1 S0 3 v B

b) JRIEXS G - 17 ] X 1 iR

SFERWECCAR |, &3 F B S, KBS FMI T 1A FE A, SRR Tt R
59l B R TR R SRR R R R VR A X ) - R RRIZE . T #oR FE A (topic word), S R kA
(sentimental word), =@ EEAH M T-S £ox. & 1 NRE LIRS R AR, Hh & BREE X
N:on: AL ovn: B0, ve A a: AL d: @A CT: i 32 8A . CS: ik iE B 451 .

Table 1. Extract part-of-speech patterns of topic-emotional phrases
72 1. HERER - (BRIAE A IR

s [lEX SN v ERGI N PO B - 15 AR
1 n+d+a (CT=n, CA=a) “IiZEm JEEd HEYa” (L i Z/n, H)Ed/a)
2 n+d+v (CT=n, CA=V) “Antgn 1R RSN (Hr#&in, RI%iv)

3 n+d+n (CT=n, CA=n) “ P FHEin” (A, T4%n)
4 n+d+vn (CT=n, CA=vn) “UrHgIn SLE NN (4%, SEEivn)
5 vn+a (CT=vn, CA=a) “ A S5 Ivn Ita” (RS vn, 1Fla)

3) il H b 2 18] Fe 7% MR A I = M 155

a) FE T UL 0 ) 25 1) e B M 3 1) 1 B

BORWEHAFAE N = {N, N, N | OABEHVZ &, SRR AAAIE, £—UAL—o0 (IR
HAH) . BREAROY m, AT LAFEARSR PR RIIRIAE ST ZRIR R, BIREAERAEZ DAL T A5
XFET B M, B IG (N, > N,) TR H CPT %, I T2, ®isx
P(Xy =X, Xy =Xy, X, = X ) FR—DERE MR, BIAZE X, X, -, X, BB X, X, X, I HIRESE .
H— AN

P(Xl,Xz,-“,Xn):Hin:l p(Xl | Xivxz""vxi—l) (3-4)

b) ik T 17 Jk 3 BT AR A ) 17 SR ZE AR T B
ARSI T — IS T (A 2 3.5) T Ao 15 b 1k 7 A2 B S S (il MR sl bR &, JFIE T — &5
FU AT POI 1 IR AE 1715
Score, = A" E(tword,sword)x a (nword)x 4 (dword )x y (position ) x & (rword)/m (3.5)

o, Score, FNES k A~ POI [fE BTN &7, m Fadiiik 1% POI ML, n fa— R liEic s sk 3=
AAJECH , tword FRARIFVEAT X G, sword $E1E /MG %17, nword fE 75 E 1, dword TEFEFEHEIIA, position
Fo 5w 1A AR S B AR B, a, By, 6 T HIR DU/ O EAE ORI R AL, A F8 IE S S BRI
1E &%

F 1: 6 FREEEENA PIAUE, SR HowNet(%n /)R FE Bl e SCRYEAT AbHE o SO AR 448 7 2 i 1] 170
SREVFRRE, BRI BRI, X4 T 0.5~3 [fE L.

DOI: 10.12677/hjdm.2020.101006 62 EAGIEEraE


https://doi.org/10.12677/hjdm.2020.101006

KN, H)Y,

R 2: T E, AT IS, R HAB R 0 A U S & S TR T 2 AR E A
KRG, ARESERREENL, BEE S ERREE L.

W 3. A PAMAFAER B, EAFAERR RN, S R AR LB . T e AR
A 1, R A OB EERES 0.5, M, AT E AL TARZENAZ 5, RS RGR N 0.5,

FAM 4 #7FA)  HBORBAA AL TR AR L CHT o ORI SR, TR R A A e B
TR e 41 iR 2 B 5]

FRI 5. 15 B IR K 3, 24l I 17 JEORE H TR R 3 RIS, AR A ARG JER A A E D IR T

T FARHN A POI KIS PR, POI Z IS A TR A0 F

AE = Score, —Score, (3.6)

Hirpr Score, 52 Score,_, FHEBHIALT &, Score, tH5 A X IL(3.5).
4. BT ikiFHRAREIENNA
4.1. HEEERSEFENEER

HET LT BARC POiiR iz B A DGR AR, RIS R LRI W2 F 1] 1 2 (R 5 T'°° k10
JR#B A (A A N EEAS POI AR IE RN . S LT BRGNS K o, RIMLRL K A2 J5 8 31 1) 22 T3t
o)A, ATHT PO FE RS A SHAR AT R 7R o T POI AERIE S 70 A1, Al AT 5 A ke 4, 4iit
TriC AR P &AM TR IR A K IR, S MR kR W NMAETE_ BRI p(wlk) (LR A
X 4.1), PENEAE A PR AR AR .

nW
p(Wk)= = — (4.1)
Z\x':lnk
Forbr, ! FeUriC SR hElE w BLERR S K R B B p(w k) FRLE T Rk M s POL, (3R]
W T wOR R
i, A POl Fil POl ,, Z ] (I AH{BLE LocSim(POI,, PO, ) R AE I v 30 e AT 7E Ja3 386 32 4% [l )
FEES S HY, A0SR A IS #4E (Jensen-Shannon divergence) & & iZARLE, AW T

Locsim(POI, ,POI, ;)< EXp|:—T~ Dy (4 - 24, )] <(0,4] 4.2)
1 P TP | 1 P * Py,
Dys (wkl,qz»kz):EDKL[% ||%J+5DKL(% 1= szo (4.3)
Py
Dy. ((Dk1 ||¢’k2):z¢7k1i |0g¢—20 (4.4)
i ko

ot g Fl gy, S8 BLRHL K BTk, 7ERHEM LR Z UM, Dy (0. 01, ) FRFAER 16 0, Mg, 2
519 IS BUE. Dy (4, |, ) FmM o, Mg, B9 KL B, T £ > 0 F T4 1 S 0 308 AR 0L 1

ISP
FET R H AR M AT SRR M U, — ARG e iRiE AR K RIE ARt K, o SRR

it i k e K 5 H ARG k, FARUSE, X idets niadb A7 B e e e, AN ITTHEREARADUSE IR 44 5 AT A kil H
st ASCHR 5 RS IR SRR B b i m M E, Rk B B0 Rl R R R P (A 3Q) A I =
B AE (230), xffgitih b & S HER B BEAT 4T 20, BT A IR
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Score (k) = log LocSim(k,k(pk )+a-|ogAE(k,k¢k )+/3~Iog P(k,k(pk ) (4.5)

Hrb, AERARE o M B R B A A A2 MR A B VAN T 2 I BOBCE, S PNikiEF H
I A AAFAE ARG RIS, WL B 28 0, HHEF 73 A0 4 AR ALLBE R SR PP 43 DR E

4.2. ETF s R iR EERHEE
FET i H AR AU E AT HERER 0 8, — M tagh e it s 4R KA H FrHb e kq,kl , @ EEA
it i k e K 5 B AsH s k, BOAURE, kit nidb AT B e e, AN ITTHERE AHADURE HR 44 S A A Tkl H
4

st AR RE A5 S IR I 5 R R B b B R AR, BRI F A AR AR P (A 5K 3.4) R K
ZMEAE (AF), Xk e b & A A BT 4T 70, BT R AR

Score(k) = log LocSim(k,kw )+a~|ogAE(k,kw )+/3- P(k,kwk ) (4.6)

Hrb, AERARE o M B R B A A A2 RN B VRN T 2 BOBCE, PNk H
I 2 A ASAFAE AR SR BRI, WL B 2 0, AR 70 DA 0 AR ALLSE R IR PP PR E

5. SR SSRGS

TR R B AL, SEREIRAT M P U R IRAT IR 95 A |, H AT & 4 b B AE 2Rk 50% A L
WIAHH, LM TE, FHEFILEE “WERERTM” o “PricBos” s B ageic e Aut
FORIBEAS B o I 0 45 1€ H T BCR AR KA I (] E 2019 4F 3 J 31 HET-HFEFFC (LA 5341 R ikl
WA s, REM N B UBRRIFCHEEE,. SORNE. s,

KIS R E RO =, E, XPCCRBHMT AR RS, Uk TSKG Hikiir iz stk K
B, B TSKG B2 Tkl H RO, BEAT 0 HEsEit .

5.1. SERNERITRALIE

G 5 € S AR SRR ISR IC S5, WHIIC SCARIEAT 4] 22 Bds FH 1) S ARAIIA I R4 BE . S 41,
ARSI T PR B, — AR AR IR PSR At ie o R e 83 e 4T I B (AL A B s i H bbb 4%, RS A s
s, BRI B RS, JLEEE 340 MR H M. 5 — AN TR E P m AR 2R S A
DRI R B, A AR PR R D AR e, LBy 1545 AN IETHIAE, 1045 ANrR Rl B K 1240 AN Sl
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Figure 7. Recall and MRR value of different recommended list numbers
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