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XAY DUNG HE THONG DU LICH THONG MINH CHO
TINH HOA BINH

LE HONG ANH, NGUYEN MAI DUNG,
NGUYEN VAN THANG, TO XUAN BAN
Truong Pai hoc Mé - Dia chat

TOm tat:

Ngay cang nhiéu cac quac gia trén thé gidi tap trung dau tw vao cdc hé thong tién tién dé
xay dung thanh pho théng minh, thiic ddy phét trién bén viing va ndng cao doi song. Song song
Vi xu hwdng todn cau nay, nhiéu diém du lich ciing dang hién dai hod va sir dung cong nghé
théng minh trong nhiéu mang vdn hanh nham thay déi hoan toan trai nghiém cua khach hang,
tir @6 ndng cao tinh canh tranh 1au dai ciza nganh du lich. Bai b&o trinh bay viéc thiét ké va xay
dung mét hé thong du lich théng minh da nén tang dwa trén cong nghé ma nguon me nhw
Flutter, NodeJS, PostgreSOL. Bdac biét két hop véi cong nghé GIS gilip cho hé thong tré nén
phong ph, linh hogt va hizu ich hon so véi cac hé theng du lich théng minh hién nay. Nhém
tac gid da thuc hién thir nghiém trén méi truong thyec té véi 10 cum diém chita hon 230 diém
tham quan va dich vy du lich dwoc phan logi theo nhiéu thé logi khac nhau. Két qud ddnh gid
cho thdy hé théng c6 giao dién triec quan, hoat dong 6n dinh, ¢6 nhiéu tinh nang hitu ich, cho
phép du khdch tirong tdc nhanh hon, dé dang tra cizu thong tin vé diém dén hogc thang canh.

Tir khoa: Du lich théng minh da nén tang, Du lich Hoa Binh, GIS

1. Gigi thigu

Cuoc cach mang cong nghiép 4.0 da va
dang tac dong manh mé& dén tat ca cac khia
canh caa doi séng xa hoi va cac nganh kinh té.
Tai Viét Nam, cuoc Cach mang cbng nghiép
4.0 dat ra ca co hoi va thach thuc cho nganh
du lich. Bac biét trong bdi canh dai dich
Covid-19 hién nay v tinh tao diéu kién cho
Du lich tryc tuyén ngay cang phat trién. Viéc
ung dung Cong nghé théng tin gidp cho nganh
du lich c6 thé quang b, gidi thiéu va phat trién
nhanh chong hon kich thich sy ting trudéng
cua du lich bén viing. La mot tinh ndi tiéng
Vi cac danh lam thang canh va c6 tiém ning
phét trién du lich 16n, Hoa Binh di va dang
nhanh chong ap dung cac thanh tuu cdng nghé

thong tin vao phat trién du lich théng minh.
Theo [1], nam 2021 toan tinh don trén 1,4 tri¢u
luot khach, dat 43% ké hoach. Nam 2022, tinh
Hoa Binh dit muc tiéu phan ddu don 2,5 triéu
lugt khach du lich, trong d6 s€ don khoang
hon 50.000 luot khach quéc té. Nhu vay sé& co
rat nhiéu du khéch can téi nhu cau tra ciu
thong tin, tim hiéu du lich va céc dich vu du
lich tai Hoa Binh. Bac biét qua nghién ctu [2],
O tdi 63,1% nguoi Viét Nam su dung dién
thoai thdng minh. Tir thyc té ndy cho thay su
can thiét cia mot ing dung Du lich thong
minh can duoc trién khai gitp du khach c6 thé
tra ctru thong tin, kham pha cac dia diém du
lich mot cach thuan tién va dé dang hon.
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Maic du da c6 nhirng tng dung nhu Hoa
Binh Tourism? nhung c6 thé thiy nhiing hé
thdng nay chua phd bién va mai chi mang tinh
tu phat, don 1¢. Do d6, trong bai bao nay sé
trinh bay vé viéc trién khai ung dung Du lich
thdng minh tinh Hoa Binh v&i mong muén
nang cao trai nghiém cua du khach, hap dan
du khach, qua d6 gop phan thic day nganh du
lich cua tinh Hoa Binh ngay mét phét trién
hon. Mét hé thdng dugc xay dung trén da nén
tang tng dung cung cap cac chirc ning chinh
nhu: (1) tra ctu, hién thi thong tin cac dia
diém du lich; (2) phan loai cac dia diém theo
cac thé loai khac nhau; (3) Tich hop ban d6
Google Map dé tryc quan cac dia diém; (4)
Chia sé tin tuc, bai viét lién quan dén du lich
tinh Hoa Binh; (5) Goi y céc lich trinh du lich
cho du khéch, v.v. Ngoai ra hé théng con cung
cap kha ning chia sé dir liéu thong qua cac
API duéi dang chuan GeoJSON.

2. Kién thirc nén tang

2.1. Du lich théng minh

Khéi niém “du lich thong minh” hay “hé
thng du lich thong minh” bat dau phé bién
khi cugc cach mang cong nghiép 4.0 chinh
thac dién ra. Theo d6, du lich théng minh la
nhimg truong hop dac biét cua thanh phé
thong minh, noi tan dung co s& ha tang cong
nghé cua thanh phé thong minh dé nang cao
trai nghiém caa khach du lich [3]. Mét cach
khai quat hon thi du lich théng minh la viéc ap
dung khoa hoc va cong nghé nham cung cip
dich vu théng tin nhanh chdéng va thuan tién
cho du khach khi sir dung thiét bi théng minh
(may tinh, dién thoai théng minh, v.v.) [4]. Nhu
vay du lich théng minh c6 thé dugc xem nhu
mot sy phat trién hop Iy tir du lich truyén
thdng va du lich dién ta, liy nén tang tur
nhitng d6i méi va dinh huéng cdng nghé cua

https://play.google.com/store/apps/details?id=com.ho
abinh.tourism

nganh cdng nghiép du lich trong bdi canh phét
trién rong rai caa thdng tin va truyén théng.

Cung véi viéc ngay cang phd bién cua du
lich théng minh, trong nhitng nam qua da co
nhiéu nghién ciru tir cac nha khoa hoc va ca
nhiing doanh nghiép nham phaét trién hon nén
du lich s6. M6t s nghién ctiu lién quan c6 thé
ké dén nhu sau. Theo [5], tAc gia da trinh bay
vé kién trdc va cach trién khai cua hé thng
Hudéng dan du lich théng minh. Hé thong nay
cho phép du khach xem céc thong tin vé ban
dd, tim vi tri, tim video va xem thoi tiét cua
mdi khu vuc. Tuy nhién hé théng nay chi hoat
dong trén dién thoai thong minh nén tang
Android va dap ung duoc nhirng tinh nang co
ban cho du khach. Nhom nghién ctru [4] cling
da trinh bay phuong phap xay dyng ung dung
du lich thong minh trén da nén tang. Nhung
nhin chung tng dung con tap trung nhiéu vao
cac nghiép vu goi v 16 trinh, goi v dia diém.
Tiép theo, tap doan VNPT tai Viét Nam ciing
da phat trién giai phap du lich théng minh c6
nhiéu tinh nang nhu quan Iy diém dén, tao 16
trinh, Iuu tra, am thuc, chi duong, v.v. [6]. Tuy
nhién, tng dung nay chua tan dung duoc hét
céc tinh niang cua GIS trén nén tang di dong.
Ciing nhu giao dién cua hé thong chua duoc
truc quan, kho tuong tac.

2.2. GIS cho #ng dung di dong

Céc thiét bi di dong ngay cang tré nén pho
bién trong xa hoi. Véi su phat trién cia cong
nghé truyén théng khong day chang han nhu
5G, cac ung dung c6 thé truy cap va truyén di
liéu qua Internet vé toc do cao. Nho vy, cac
g dung ngay nay co thé tich hop céc dich vu
GIS manh m&. N6 di va dang dan cung cip
cac chirc nang va tuong tac GIS tryc tuyén
phtic tap hon c6 thé truy cap thdng qua céc
thiét bi didong.
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v
ArcGIS server, GeoServer, MapServer,
MapGuide, Mapnik , MapXtreme ,
ModelServer Publisher

Hinh 1: Kten triic may khach - may chu cia mot hé thong GIS (nguon [7])

Theo [7], hau hét cac phan mém GIS cho
ng dung di dong thuong duoc phat trién dya
trén kién tric may khach - may cha. Phia méy
khéch bao gdm thiét bi di dong hd tro GPS va
phan mém GIS di dong véi giao dién nguoi
ding cho phép thao tac trén ban do thong qua
thiét. So véi mot tng dung di dong théng
thuong, giao dién nguoi dung GIS danh cho
thiét bi di dong can cung cap céc 16p dit lidu
khong gian, cling nhu c&c chirc nang 1ap ban
d6 don gian, thuong dugc kich hoat théng qua
cac APl va SDK, chang han nhu API Google
Maps. Phia may cha théng thudng bao gém ba
cdng cu chinh la: cdng cu web, céng cu ban d6
va cdng cu dit lidu. Cac cdng cu nay co thé co
hodc khong. Dé truyén dir liéu gitra may cha
va may khach, dinh dang dir liéu XML va
JSON thuong dugc st dung.

2.3. Ung dung di djng da nén ting

Viéc phat trién mot eng dung cho ting
nén tang di dong riéng biét doi hoi kién thuc
chuyén sau vé chang. Piéu nay 1am ting chi
phi phat trién va thoi gian tiép thi tng dung.
Pay 14 noi ma cac cong cu phat trién da nén
tang xuat hién va tao ra su khéc biét. N6i mot
cach don gian, phét trién ung dung di dong da
nén tang la viéc tao ra mot tng dung c6 thé

2https://flutter.dev
3hitps://reactnative.dev

truy cap duoc thdng qua mot sb luong 16n céc
thiét bi cudi khac nhau. N6 cung cap kha niang
viét md mot 1an va sau d6 chay né & bat ky dau
cho nhiéu cac nén tang khéc.

Hién nay c6 rat nhiéu cac khung phét trién
g dung di dong da nén tang khac nhau nhur
Flutter®, React Native®, lonic®, v.v. Trong do,
Flutter 12 khung phat trién tng dung di dong
da nén tang pho bién nhét duoc cac nha phat
trién toan cau sir dung, theo mot cudc khao séat
danh cho nha phét trién nam 2021 [8]. Flutter
la mot bo cong cu phat trién phan mém da nén
tang, md ngudén mé do Google phat trién. N6
dang duoc st dung dé tao tng dung cho
Android, iOS, cac tng dung dua trén web va
may tinh dé ban. Flutter st dung Dart, mot
ngdn ngit lap trinh hudng d6i twong hién dai.
Dart sir dung nhirng trinh bién dich khac nhau
dé bién dich ra ma may tuong ung [9].

3. Xay dung hé théng du lich théng
minh da nén tang cho tinh Hoa Binh

3.1. Kién tric ciia hé théng

Hé théng sir dung nhiéu cong nghé nhu
GPS, GIS va két hop véi nhiéu nén tang nhu
JSON, Restful API va Flutter. Vé tong quan,
kién tric cua hé thong du lich théng minh da

“https://ionicframework.com
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nén tang cho tinh Hoa Binh dugc md ta nhu

hinh 2 dudi day:
%

Server
(NodelS)

.
Mobile app
(Flutter)

Database
(PostgreSQL)

Hinh 2: Kién triic hé thong du lich théng minh

Theo hinh 2, hé théng s& gdbm bdn phan
chinh. Thanh phan thir nhat 1a tng dung trén
nén tang di dong. Ung dung dugc xay dung
dua trén Flutter dé tao giao dién nguoi dung.
Gitp nguoi ding c6 thé twong tac véi hé
théng. Thanh phan tht hai 13 API, day duoc

dung di dong va server. Thanh phan thir ba la
server back-end, dugc xdy dung dua trén
NodeJS va Express Framework. N6 ¢6 vai tro
cung cap va diéu khién cac tién trinh truy cap
vao tai nguyén cua hé thong. Thanh phan cudi
cung la co so dir liéu dugc xay dung trén
PostgreSQL va tich hop phian mé& rong
PostGIS dé cd thé 1am viéc véi dit liéu khong
gian.

3.2. Biéu dé |6p ciia hé thang

Biéu d6 I6p mo ta kiéu cua cac dbi twong
trong hé théng va cac loai quan hé khéac nhau
ton tai gitra ching. Hé thong Du lich thong
minh tinh Hoa Binh duoc xac dinh bao gom
cac lop chinh nhu: Panh gia (Review), Cum
(Cluster), Pia diém (Place), Nguoi dung
(User), Thé loai (Category), Bai viét (Post).
Hinh anh 3 dud6i diy mo ta chi tiét cac 16p va

coi la cau ndi cho viéc twong tac gitra tng  mdi quan hé cua ching.

Review Place Cluster
+1D: int +1Dcint ]+ 1D int
+ star: int . + name: String + name: String
+ date: date 0. + address: String + image: String
+ comment: String + lat: double
+ userlD:int + long: double + add(): void
+ placelD: int 11t travelTime: String 1. + update(int ID): void
1.1 + travelSeason: String " + delete(int ID): void
+ add(): void ] + description: String
+ update{int 1D}: vaid +image: String
+ delete(int ID): void + categorylD: int
+ clusterlD: int
Post
11 + add(): woid
h + update(int |D): void + |D: int
User + delete(int ID): void + title: String
+ date: date
+1D: int + love: int s
+ usemame: Strin * sourcelRL: String
+ email: String ? r Category * image: S!ring
+ password: String 1 — + body: String
+ image: String +1D: |r1l. .
+ name: String .
+ image: String + add(): void
+ add(): void 1 . * :p?;l?il:tlg}: m;d
+ update(int 1D): void - + delete(in - Vol
+ delele(gnl ID)? void +add(): void

+ update(int ID): void
+ delete(int ID): void

] Hinh 3: Biéu d6 Iop ciia hé théng du lich théng minh
3.3. Trien khai GIS trén ung dung di dong
Hé thdng duoc sir dung bai hai tac nhan 13 Quan tri vién va Khach du lich. So db chtic ning
cua hé théng dugc miéu ta nhu hinh 4 duéi day:
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4 Dang ky/dang nhap

Péng nhap hé théng l 5'| Cdp nhat théng tin cd nhan

\ / P .
Quan ly ngudi dung l\‘\ || { Xem di€m du lich theo cum
\\

Quan Iy diém du lich Xem diém du lich theo thé loai

Quan Iy cum diém du lich Tim ki€m diém du lich

Churc ndng

UIA 13 uenp
Wi Np Yy

Quan Iy thé loai diém du lich Xem chi tiét diém du lich

Quén Iy bai viét/tin tirc " / ||| chi dueng

Xem céc diém du lich trén ban db ’ |1 panh gia, binh luan vé diém du lich

Xem théng tin nha hang, khéch san tai diém du lich

Xem, chia sé bai viét gidi thiéu vé cac diém du lich

Hinh 4: Cdc chirc nang chinh cia hé thong du lich thong minh
Nhu da dé cap trong muc 2.2, giao dién
ngudi ding cua ting dung dugc phat trién bang
Flutter SDK. Viéc 1ap ban d6, thao tac trén ban
dd (phéng to, thu nho, cham, v.v.) duoc xay
dung trén Google Maps SDK. Dix liéu ban db
dugc bién tap dudi dang shapefile hoac
geodatabase sé duoc tai va luu trit trén may
cha. Ung dung di dong sé& tuong tac véi dir
liéu nay thong qua cac API. Hinh 5 mé ta viéc
trién khai GIS trén tng dung di dong.

HOABINH

———————————— 9@ Explore
7 ~ 7 ~
/ Client-side components A / Server-side components\
| ! | | 4
I ) | ' “ee
' ' ; ' -
! | i . 3
| 2 : GeoJSON | :
| Mobile app | —| Geospatial data |
| Send/Respond |
| I Load layers : | :
| |
| W Google | I |
| A Maps | I |
\ Google Maps SDK | \ Server NodeJS ]
N / N /
-~ D, - i’ -

Hinh 5: Minh hoa trién khai GIS trén iing
dung di dong
3.4. Két qud va ddnh gid
Hé thdng nghién ctu duoc cai dit thanh
cong trén da nén tang ung dung phd bién nhu
Android va 10S. Hinh 6 dudi day mo td mot
s6 giao dién chinh cua hé théng.

Hinh 6: Mot sé giao dién hé thong du lich
théng minh da nén tang tinh Hoa Binh
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Hé théng du lich thong minh da nén tang
tinh Hoa Binh da dugc nhom t&c gia thu
nghiém trén méi truong thuc té véi hon 230
diém tham quan va dich vu du lich dugc phan
loai theo nhiéu thé loai khac nhau nhu Di san
dia chat, Du lich nhan vin, Du lich Cong
bong, Khu sinh thai, nghi dudng, v.v. (Hinh
7, Hinh 8). Phan mém trén dién thoai hoat
dong on dinh trén Android va iOS véi nhiéu
tinh nang nhu 1ap lich trinh, chi duong, tim
kiém trén ban dd, v.v.

Hinh 7: Qudn Iy cdc diém tham quan va dich
vu du lich theo cdc nhém chi dé Di san dia
chdt, Du lich nhdn van

Hinh 8: Danh sdch cdc diém du lich khu viec
tinh Hoa Binh

4. Két luan

Trong nghién ctru nay, nhom tac gia da
trinh bay vé phuong phap xay dung hé thong
du lich théng minh tinh Hoa Binh. Hé thong
da duoc thir nghiém trén méi trudng thuc té
vé6i 10 cum diém chira hon 230 diém thim
quan va dich vu du lich. Phan mém ciing duoc
duoc thir nghiém cai dat trén ca hai hé diéu
hanh phé bién 12 Android va iOS. Két qua cho
thiy wng dung hoat dong 6n dinh, dap tng
duoc nhiéu nguoi dung, truy cap nhanh chong
va chinh xac. Cac dir liéu khong gian dugc
hién thi trén ban d6 mot cach truc quan va da
dang. Trong thoi gian téi, nhdm tac gia sé tiép
tuc nghién ctru va tng dung Tri tué nhén tao
dé phét trién thém nhiing tinh ning thong
minh hon cho hé théng.Q
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Summary

Develop a smart tourism system for Hoa Binh province
Le Hong Anh, Nguyen Mai Dung, Nguyen Van Thang, To Xuan Ban
Hanoi University of Mining and Geology

An increasing number of countries worldwide are investing in innovative technology
systems to build smart cities, driving sustainable development and improving people’s lives. In
line with this universal trend, many tourism destinations are now modernizing to include the
use of smart technology in their operations to transform the visitor experience, thereby
enhancing the long-term competitiveness of tourism. This paper presents the design and
construction of a multi-platform smart tourism system based on open-source technologies such
as Flutter, NodelS, and PostgreSQL. Especially combined with GIS technology, the system
becomes richer, more flexible and useful than current smart tourism systems. The authors have
tested a real environment with 10 clusters of points containing more than 230 attractions and
tourist services classified under many different types. The evaluation results show that the
system has an intuitive interface, stable operation, and many useful features, allowing tourists
to interact faster and easily look up information on the destination or attraction that they are
visiting.O

Keywords: Multi-platform smart tourism, Hoa Binh Tourism, GIS
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