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Abstract: The goal of smart tourism construction is to improve tourism service and tourist experience by
using the latest information technologies. To enable tourists to dialog with the electronic explanation
system of scenic spots by natural voice, an intelligent tourism explanation system based on natural
language processing and ontology knowledge retrieval was proposed in this study. Firstly, the physical view
and logical view of the system architecture was designed. Secondly, the key technologies of text vector,
named entity recognition, dialogue policy management and tourism knowledge retrieval were analyzed.
Finally, a prototype was developed, verifying the feasibility of the system.
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Fig. 1 Physical architecture of the system
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Fig. 2 Logical architecture of the system
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Fig. 3 Logical structure of named entity recognition
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Fig. 4 Logical structure of dialogue strategy management
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Fig. 5 Tourism ontology model
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Fig. 6 The ontology knowledge base of Chongqing Cigikou

3.3 HEThEEKI
3.3.1 G—BARSEF

g8 — AR 55 A 2 0 L A K S R I R R XOE AL R T RE . ] Java 4 2 7F  OF Spring Boot
HEZEHE Web IR 55 7 9280, Xt Ah R Web APT 4 DR 8l APP Ji sl EFs ) .
3.3.2 ARETAEER

B ARG 5 AL B AR Y 3 B 50 R R L SCAS 1) AR A B A 44 SR XIS O IS B X bR A B
N BRI RN AR TR RN R A R OB, B SEHET TensorFlowl.15.2 A Python i
W G PR S B SCAS [ A A B A 44 S AR TR O IR 2 R B X O SR W A BRI RE L AR S Java G FR I ORI



% 7 L F AT ARETREGRBFTEFRIBRAAAR 77

Spring Boot HE 4044 3 #6 T GE AR He 35f 2 i Web IR 55 . % AM &t Web APT 422 H L8 Sl APP 15[A] .
3.3.3 #rMsmiAi kRS

PHER AR R R )Y £ B S BUR AR IR R E T RE . I H Java
I FETE S M Spring Boot fEZE M Jena HEZR 2 Web I 45 J5 20 s 8, 2 44E
Web API 4 1 it A 2838 5 AL 3R 3 008 F CRIBRAT APT_Call 2851
RGEE) . 2 Web APT 2 IR [ SR 7 AL B 13 J ok 1) MR AR R
WORIG RESE WK R KM SPARQL 4], SR 5 V8 H Jena | p
FEZL LAY QueryFactory 2§ create () 7 ¥ UL & QueryExecution 2§ % v &

Iy | &0

execSelect O JT LA HIR . LI

. “ WERRRET10005ES, EARGREOKANSEEES
3.3.4 #H3hss APP ., BARFEAIATIAREN, QEERAEEREe
WG, RARTORASHF. HIFAARSERTY, Bl

B APP BUFE 5 RGN T, F B U E L BIR R e

] A
B i A RGN B EDRE . BESEE I Android Studio £

BT & TR Java G FE1E 5 2 1% 5L APP, Hos A7 8GR G il 7 i
R MG EAEEREFIL LS 3% APP i, RG4S e R BUG & 4 hiT 2
DLECHE | SR 5 12 18] I 55 i 42 AR 55 245 AR ) s i A 55t XS 1 3 3 s X
T VGRS /B R /AL, i 2 AT DL T DT RS g 1 (5 O fAT 4 B
TV v 0 (0] D BE . 30 1) 1 & 4% 11 55 o = 8 i B AR 5 AL B Y 0
SR TR WU LA SO O SOK R IR, BT ) s s AP iR
ETAFYCR, K 7 Frox APP AU 7687 5O 35 15 2 09 [F B 7R 1 % i Fig. 7 Operation effect of tourist
SCA A e 45 SE B A B AT OGP SCAS R D) RE L U s A/ APP explanation service app
TR TR AL
3.4 KBRS

TR I ZR ST R UFARE IR 55 R 1 ST DU R0 LR e B AL Al SRR 23 2 S 0 AN M L BTt T 80 AN iE A AT
AE S ) 0 1), PO an i 4 11 B A 24 I /INNZ I AT a7 G A DA 22 K7 d S0 2k A2 R 7R MR JL G R 1 27
S5 IR IR N bR A A 1)) L Ay 2R 48 ) 1o I I ABCI 1aCRA408 5 AR J5 ALl 2% 1) R GE 4R R T IE s R I R 42
w7 235 R 5 B IS 1A 2R 40 1 A5 56 X 35 W N KS JE (PRA, per-response accuracy){H . PRA Fon &5 %15 & 4t [
PRI IE AR R N RGN PRA 2k 56 Y0 . 35 B T I S0 50 AR L R A0 A5 0 AL i it i A

4 LERIF

MANTERE 5 IR B | 5% 2l ) 2 8 — A0 B B 32 T 38 A 55 iR e 8 B L i 0 75
B R O A o O R MR U AR B F A . A AR A RN TR BE AT Y Y — S B R G BOR T
7 T AL TR IR B I I A P . R AEOR N T B R TR A IR T AT ZE S s T A R TR S
Ab TR A AR B RS Sl LI O | 5 O AR BOR R A U S DR BEUFIR R G B R SR 1h I A R O B AR
O 7 30 S AR v TR A A R A 0 S DR T R IR 55 .l A SRR OT KL RIE T RGO R Al AT
Yo (HAZER T A ARTE F AL B AT R OCHE B AR R B Sl SRS D T B R R, B GEE — U A B A R
YERR U 20 PR A S A o i 3 S AT 2 1 IR DR IV A8 I T I 1 25 A ) . X ot S8 0 i Ak 2 0 3 AR08 AL
B iy 44 SRR 7 ¥ RN 7 v S LA R AR AR A 8l AR BT vk S O — P BT

E e
(1] e AR A Rk R, o6 F 02 2E 40 2R i & e 948 5 & W R, Beijing: [s.n], 2015-01-12,

China National Tourism Administration. Guidance on promoting the development of smart Tourism[ R]. Beijing: [s.n],



78 TR K FFHK % 45 &

2015-01-12. (in Chinese)

[2]&FATT, KL%, £HEE, F RFSVHMERRSEMLAT]. PS5, 2012(1): 36-37.
LiR Y, Zhang Y J, Wang Z A, et al. Implementation of tourism cloud explanation management system[ ]J]. E-Business
Journal, 2012(1): 36-37. (in Chinese)

[ 31 XN, BT HaeFHLA S Rg vkl PN A 58 A4F, 2014, 31(11) . 248-250.
Liu Y C. The design of smart phone-based tour guide system[]]. Computer Applications and Software, 2014, 31(11):
248-250. (in Chinese)

[ 4] S HTHEREMIITEZR AR RG] WWRPLRGRN, 2017, 26(3): 57-62.
Ma L. Independent travel system based on intelligent solution[J]. Computer Systems &. Applications, 2017, 26(3): 57-
62. (in Chinese)

(5] ®—My, RI5ZF, RMA. Haeih & B TR IR &5 se I P s [T, B4 504, 2019(4) : 132-140.
Zhao Y M, Zhu Y R, Wu L R. Evaluating the knowledge service capability of intelligent voice assistants[J]. Library &
Information, 2019(4) . 132-140. (in Chinese)

[6]JLi F L, Qu M, Chen H, et al. AliMe Assist: An Intelligent Assistant for Creating an Innovative E-commerce
Experience[ J]. 2018,

[7 1S B it . B 5 A e s 45 (M. b st 7 Tl ik, 2012,
Wen Y. The transition from programmer to architect is essentiall M]. Beijing: Publishing House of Electronics industry,
2012. (in Chinese)

[ 8 ] Devlin J, Chang M W, Lee K, et al. Bert: Pre-training of deep bidirectional transformers for language understanding[ EB/
OL]. arXiv: 1810.0480svI[CS.CL]http: // arxiv.org/abs/1810.0480511.

L9 T XUBEA ., Vise. ST iR AR 8 SOR R BERBUR SRR L) ], AR, 2020(1)  40-43.
LiuS J, Xu L. Review of research status of text representation based on word embedding technology[J]. Modern
Computer, 2020(1): 40-43. (in Chinese)

[10] Cui Y M, Che W X, Liu T, et al. Pre-training with whole word masking for Chinese BERT[J]. ACM Transactions on
Audio, Speech, and Language Processing, 2021, 29. 3504-3514.

[11] Le T A. Burtsev M S. A deep neural network model for the task of Named Entity Recognition[ J]. International Journal of
Machine Learning and Computing, 2019, 9(1). 8-13.

[12] Williams J D, Asadi K, Zweig G. Hybrid Code Networks: practical and efficient end-to-end dialog control with supervised
and reinforcement learningl EB/OL]. 2017 arXiv: 1702.03274[cs. Al ].https: // arxiv.org/abs/1702.03274.

[13] Gruber T R. Toward principles for the design of ontologies used for knowledge sharing? [J]. International Journal of
Human-Computer Studies, 1995, 43(5/6): 907-928.

[147 SACHT WG € BT 52 5 F 18 S0 web (9l I 53¢ X A (At g2 2 0 0y FAIF 5K [C /7 v B 48 — ) 805 e L R R 4248 SC AR e
e T EE, 2015:102-111.
Dai D X, Ji P F, Dai K Y. Research on ontology construction and application of scenic spots based on Semantic Web[ CJ//
Process of The 2nd China Digital Landscape International Forum. Nanjing: Wanfang Data, 2015:102-111.(in Chinese)

[15] Pulido ] R G, Ruiz M A G, Herrera R, et al. Ontology languages for the semantic web: a never completely updated
review[ ] ]. Knowledge-Based Systems, 2006, 19(7): 489-497.

[16] Bordes A, Boureau Y L., Weston J. Learning end-to-end goal-oriented dialog[ EB/OL]. 2016: arXiv: 1605.07683 [ cs. CL].
https: // arxiv.org/abs/1605.07683.

(€ F - ST D)



