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The 4.0 revolution is positively impacting and creating a driving force for
development in many areas of society, including the tourism industry. With
the application and combination of many technologies such as GPS, GIS and
information technology, it has opened up a space for the tourism industry and
formed a new travel method for tourists, as well as improved the quality of
tourism through the development of a smart tourism system. This system not
only benefits tourists but also brings efficiency to the state management,
businesses, as well as quickly spreads cultural values, national identity,
history to the community. Therefore, not only scientists but also managers,
domestic and international corporations have paid great attention, invested in
research and developed smart tourism systems. In this paper, we present the
design and construction of a multi-platform smart travel system with many
features such as search by space and radius, automatic notification when there
is a new promotion, travel destination suggestion, route planning, and
contextual guidance for visitors via smartphones. The experimental
evaluation results show that our smart travel system works stably, and has
more useful features than current smart travel systems.
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Du lich thdng minh

Da nén tang

Goi y diém thim quan
Ty dong thdng bao
Huéng dan theo ngir canh

Cudc cach mang 4.0 dang tac dong tich cuc va tao dong luc phét trién cho
nhiéu linh vyc cia x& hoi, trong d6 c6 nganh du lich. Véi viéc tng dung va két
hop nhiéu cong nghé nhu GPS, GIS va cong nghé thong tin dd mo ra cho
nganh du lich mét khéng gian va hinh thanh phuong thirc du lich mai cho du
khach, ciing nhu gop phan nang cao dugc chat lwong théng qua viéc phét trién
hé théng du lich théng minh. Hé théng nay khéng chi dem lai lgi ich cho du
khach ma con mang lai hiéu qua cho cong tac quan 1y nha nudc, doanh nghiép,
ciing nhur lan téa nhanh chéng nhiing gia tri vin hoa, ban sac dan toc, lich st
t6i cong dong. Bai vay, khong chi nha khoa hoc ma ca nha quan ly, tap doan
trong nuéc va qudc té dang rat quan tdm, dau tu nghién ciru va phat trién hé
théng du lich théng minh. Trong bai bao nay, chiing t6i trinh bay viéc thiét ké
va xay dung hé théng du lich thong minh da nén tang voi nhiéu tinh ning nhu
tim kiém theo khéng gian va ban kinh, ty dong thong béo khi c6 khuyén mi
méi, goi ¥ diém tham quan, 14p 16 trinh, huéng dan du khéch theo ngir canh
qua dién thoai thdng minh. Két qua d4nh gi4 thuc nghiém cho thay hé thong du
lich théng minh cua ching t6i hoat dong 6n dinh, ¢6 nhiéu tinh nang hitu ich
hon so vai nhiing hé thong du lich thong minh hién nay.
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1. Giéi thigu

Khai niém hé thdng du lich théng minh hay du lich théng minh d4 xuat hién phé bién trong
thoi gian qua va ngay cang duoc dé cap ¢ nhiéu dién dan, hoi nghi, tap chi khoa hoc trong nudc
va quéc té [1]-[7]. Mot cach khai quét thi du lich théng minh 1a viéc &p dung khoa hoc va cong
nghé nham cung cap dich vu théng tin nhanh chéng va thuan tién cho du khach khi sir dung thiét
bi thong minh (mdy tinh, smartphone,...) c6 cai dat nhirng ung dung nhu hd tro tryc tuyén, goi y
diém tham quan, tim kiém, hd tro huéng dan du lich [5], [7]-[10]. Boi vay, nhitng nim qua, cic
nghién ctru va tng dung cong nghé hién dai vao linh vuc du lich da thu hat dugc sy quan tam
khong chi cua nhiéu nha nghién cru ma con ca doanh nghiép va co quan quan 1y nham thic day
phat trién nén du lich s6, dem lai loi ich cho cong dong va xa hoi [4], [6], [10]-[12].

Trong nghién cau [13], tac gia trinh bay kién truc tong quat hé thdng, cong nghé lién quan dé
phét trién hé thong huéng dan du lich théng minh trén thiét bi di dong théng minh hoat dong trén
hé diéu hanh Android. Hé thdng nay cho phép du khach xem cac thong tin vé ban dd, tim vi tri,
tim video va xem thoi tiét cua mdi khu vuc. Tuy nhién, hé thong du lich théng minh nay chi hoat
dong trén dién thoai thong minh st dung Android va dap Gmg dugc nhitng tinh nang co ban cho
du khéch.

Tai nghién ctu [14], tAc gia dwa ra md hinh kién tric cho hé théng du lich théng minh dua
trén dam may (Cloud) dé luu trir va xir Iy nhitng yéu cau cua khéach du lich, nha hang, khach san,
t6 chtc du lich. Tuy nhién, nghién ctru ndy chi dé cap van dé khi xay dung hé théng ma chua dé
cap chi tiét xay dung hé théng du lich théng minh.

Tiép theo, tac gia trong bai bao [15] trinh bay hé théng du lich théng minh cho phép du khach
¢ duoc thdng tin xung quanh tai cac diém du lich 16n, trung tim thuong mai cua dia phuong.
Véi viéc duya trén tin hidéu GPS cua dién thoai di dong thu duoc, két hop vei dir lieu GIS, hé
théng nay s& cho phép tim kiém thdng tin xung quanh, ciing nhu dua ra quyét dinh 16 trinh du
lich cua du khach. Tuy nhién, hé thong nay chua dé cap dén van dé da nén tang, ciing nhu chua
¢6 nhiing tinh nang goi y, huéng dan ty dong cho du khach trong qua trinh tham quan.

Tiép dén, nhém nghién ciru [16] da thyc hién thiét ké va xay dung hé théng théng tin du lich
nham cung cap thong tin da phuong tién vé diém tham quan va dit liéu co ban cho dich vu du lich
nhu nha hang, khach san va mot sb tién ich khac qua Web va dién thoai thdng minh sir dung hé
diéu hanh Android. Dya trén tin hiéu GPS cua dién thoai di dong, toa d6 thuc té do duoc trude
do, tac gia di dua ra duoc thuat toan huong dan du lich da theo vi tri tiép can. Tuy nhién, hé
thdng nay véan chua dép tmg tinh da nén tang va chirc ning con han ché. Trudc do, trong bai béo
[8], nhém téc gia nay ciing trinh bay thuét toan dinh vi trong nha dua trén cam bién cd sin cua
dién thoai thong minh. Tuy nhién, hé théng ndy méi ding lai & mac thir nghiém quy mé nho &
trong 1 phong trung bay.

Theo nghién cau [17], cac tac gia trinh by md hinh tong thé hé théng hd tro va quan ly du
khach (Smart Tourist Service Center - STSC) theo dinh huéng thanh phd théng minh tai Pa Néng
Trong md hinh nay, nhém nghién ciru da dua ra kha chi tiét ve phan h¢, su tuong tc giira cac tang
dich vu nham dam bao tinh lién théng va da nén tang cho hé thong. Day 1a nghién ctru vé kién tric
hé thng gilp cho viéc thiét ké va xay dung hé théng du lich thong minh trong twong lai.

O nghién cau [18], tac gia trinh bay giai phap vé phan mém quan ly hé théng théng tin du lich véi
dbi twong &p dung la tinh Thai Nguyén. Trong bai bao nay, tac gia chi méi dung lai ¢ viéc xay dung
dugc he thdng quan Iy thdng tin nhimg diém du lich va cung cap nhing chirc ning quén 1y co ban.

Trong nghién ciu [19], tac gia thiét ké klen tric hé théng du lich théng minh sir dung huéng
tiép can 10E (Internet of Everthing) trén nén tang dam may. Kién tric hé thong nay gom nhiéu
module nhu dang ky hé théng, huéng dan du lich dua trén GPS, dit chd va dat vé, quan ly hanh
trinh, luu lai diém dén va b&o cdo, mua sam va hd tro truc tuyén. Tuy nhién, bai bao nay chi trinh
bay ¢ muc thiét ké hé thong va sé xay dung hé thong du lich théng minh nay trong tuong lai.
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Niam 2020, trong nghién ctu [20], nhdm téc gia da téng hop cac nghién ctu, du an vé hé
théng nhan biét ngir canh ung dung trong du lich. Cac hé théng nay s& thuc hién nhan biét thong
tin nhu vi tri, dir liu cam bién cua dién thoai di dong (toc do, hudng,...), thong tin méi truong,
thong tin dich vy, dia diém wu tién,... dé tir d6 dua ra nhitng goi ¥ va cung cap thong tin day du
cho du khéch moi ldc, moi noi. Tuy nhién, tac gia chi d& xuat va thiét ké mot nén tang hé thong
huéng dan du lich dwa theo ngir canh.

Tai Viét Nam, tap doan VNPT da phat trién giai phap du lich théng minh [11] ¢6 nhiéu tinh
ning nhu quéan 1y diém dén, tao 16 trinh, luu tr, am thyc, chi duong,... Tuy nhién, tng dung nay
chua c6 tinh nang hd trg huéng dan ty dong, goi ¥ diém tham quan, xay dung 19 trinh, ty dong
thong béo khi c6 khuyén mai.

Phan tiép theo, bai bao nay trinh bay kién trdc hé thong du lich thong minh da nén tang ap
dung cho tinh Thai Nguyén, goi l1a USToT(Universal Smart Travel of Thai Nguyen). Phan thi 3,
bai béo trinh bay viéc xay dung hé théng. Phan thir 4, chling t6i thuc hién danh gia hé thong du
lich théng minh da nén tang trén madi truong thuc té. Phan thir 5 1a két luan va hudng phat trién
tuong lai.

2. Kién trac hé thong USToT

Trong hé thong du lich thdng minh, dir liéu dong mot vai tro rat quan trong va khdng thé
thiéu. Cac dir liéu nay khong chi da dang vé chiing loai (van ban, hinh anh, am thanh, video, toa
d6, so dd,...) ma con can khong gian luu trir 16n, thuan loi cho truy cap tir nhiéu thiét bi khac
nhau, ciing nhu dé dang dong bo hod dir liéu va ¢am bao an ninh, an toan hé thong. Trong thoi
gian qua, giai phép luu trir dir liéu trén ddm may ngay cang pho bién va duoc trién khai trong
nhiéu hé thong dir liéu 16n, trong d6 c6 hé théng du lich théng minh [21]-[25]. Do dé, hé théng
USToT duoc thiét ké trién khai trén dam may dé dam bao tinh linh hoat, an toan va bao mat.

Trong hinh 1, hé thong USToT duoc chia thanh cac ting ngudi dung, tng dung, dich vu va dir
liéu. USToT cung cép cac dich cho ngudi dung thdng qua tang tng dung véi giao dién Web va
phan mém tng dung trén thiét bi di dong (Android, iOS). Thong tin vé toa do cua du khach (khi
dugc ngudi ding cho phép) s& duoc cung cap cho tang dich vu dé xir ly va thuc hién nhiéu chic
nang nhu chi duong, thong bao va hudng dan du khach theo ngir canh. Tang dit liéu du lich Tuu trix
dir liéu cua hé théng USTOT. Viéc phan chia thanh cac nhom co so dit liéu (CSDL) tai tAng nay s&
gilp cho viéc quan 1y va luu trir d& dang va thuan loi cho viéc phat trién, mo rong hé thong.

%e %e Ngudi diing
LY AT Tl s 8
o ¥ i F
F - Té chire, doanh Co quan quan ly
Cong dong nghiép nhi nuée Khach du lich
= Ta d
ot | ng rng dung

‘ Mang Internet/3G/4G ‘ ‘ Hé tht")ng dinh vi (GPS) ‘
t Dédm mdy (Cloud) ‘
Tang dich vy
Quiin Iy API Quiin tri hé thing Quiin Iy Quiin Iy Niing cao

dia diém du lich dia diém dich vu Thing ke v dimh gia

:l Phin quyén vi tai khoin
AP1 google map Diém diém khing tinh phi
QL chite niing v chu hinh e P

API dia diém du lich

o T ‘ Dia Qiém cb tink phl ‘ [ Diém mua sim & ti¢n ich ]

API dia diém dich vu Phe duyét néi dung ] [ Sor &b dja diém du lich J

CSDL diém CSDL diém CSDhL CSDL CSDL da

hoa, sur kién, in
du lich dich vu du khach giao dich m{ S phuong tign
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Téng dir liéu

Hinh 1. Kién trac hé thong USToT
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3. Xay dung hé théng USToT
3.1. Mgt sé khai ni¢m

Trong bai bao nay, ching toi st dung cac ngir canh (context) gom vi tri, ban kinh, sy danh gia
cua du khach vai diém du lich, diém du lich noi tiéng, diém thim quan lan can, chuong trinh
khuyén I}lal dé dua ra nhing ho trg cho du khach trong v[cc lap 16 trinh, h_{a chon duong di va
huéng dﬁnv tw dong. biem du Iﬂich duoc Xég dinh 1a cac diém tham quan, diém luu tra, diém am
thuc va diém mua sam. Tap diém du lich nam trong danh sach dugc du khach chon tham quan c6
ky hi¢u 1a D = {dy,dy, ...dy} va d, la diém xuat phéat. Mdi diém du lich duoc ky hiéu 1a d,y,,
m=1,2...M, trong d6 M la t6ng s6 diém du lich dugc du khach chon thim quan. Ngoai thong tin
vé diém du lich, d,,, con luu thong tin thoi gian thim quan goi la 84, (xdc dinh trusc). Vi 6,
khong phu thudc vao 16 trinh, nén tong thoi gian tham quan & cac diém trong D goi 1a Tg dugc
tinh theo cdng thirc sau:

| Ty = Sh_1 6ay, &)

Goi 65 . lathoi gian di chuyén tir d,,_; dén d,, trong 16 trinh i dwoc tinh dya vao quang
duong di chuyén Sy va toc do trung binh ciia phuong tién sir dung 75 . trong do x la
phuong tién sir dung(6 t6, xe may hay di bg). Cong thirc tinh Gém_lm nhu sau:

i Sdm— m
Oeam = ™" [ @

dm-1,m
O day can luu ¥, vai 16 trinh khéc nhau c6 thé xay ra truong hop mét s6 Q‘iim—l,m = Gém_lm.
Bai vi, quing duong gitra d,,,_; Va d,, ¢ thé xuat hién ca o 16 trinh i va j.
Goi tong thoi gian di chuyén tir d, qua cac diém trong D c6 16 trinh i, dwoc ky hiéu la T¢.
Cong thic tinh T} nhu sau:
Tg = %:1 g‘lim—l,m ©)
Do trong qua trinh du lich, du khéach c6 thé phat sinh mot sé thoi gian khéc ngoai thoi gian
tham quan diém du lich. Cho nén, dé d&am bao tinh thong nhat, chiing tdi gi¢i han dinh nghia tong
thoi gian du lich caa du khéch khi lya chon 16 trinh i 12 T va dwoc tinh bang cong thuc sau:
T'=T¢+Ts = Xy gliim_lm-'- Ym=1 8a,, 4
Tir cdng thic (4) ching ta thiy rang, tiry theo phuong an 16 trinh P! khac nhau thi T ¢6 gia tri
khac nhau. Nén végi tap D cho trudc, ching ta lap duoc tdp phuong an 16 trinh P =
{P1,P?,...P"}, trong 46 P! = {d,, € D} da duoc sap xép theo thi ty cua 16 trinh i. Bong thoi,
tuong tng Vi tap P, chdng tdi co tap thoi gian du lich theo tung phuong an 10 trinh ky hiéu la
T ={T',T?, ..T"}, trong d6 V 1a tong s6 16 trinh o thé tim dwoc vai tap diém du lich D. Gia tri
V dugc xac dinh theo cong thuc: V =M! (5)
Véi viéc gia tri V duoc tinh theo cdng thic (5) s€ dam bao xét dugc moi phuong an 16 trinh ¢
thé co déu nam trong tap 16 trinh P.
Tiép theo, chung t6i dinh nghia 16 trinh tét nhat P, 12 16 trinh c6 thoi gian du lich nho nhat
Tpest- CONQ thirc xac dinh Ty 5 nhu sau:

Thest = Min(T") VT'e T (6)
Nhu vay, Py.s; duoc tinh theo cong thue sau: '
Phest = PY Y PY € P néu T = Ty 7)

3.2. Mgt sé thugt toan chinh ciza USToT
3.2.1. Thudt toan goi y diém tham quan — PSA (Place Suggestion Algorithm)

Thuat toan PSA Iap danh sich diém tham quan D = {d;, d, , - dp} dya trén nhing goi ¥ sau:
tap diém du lich noi tieng FP = {fp4, fp2, ... fon}, tap diém du lich thong thuong PP =
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{pp1,PP2, .. DK}, AP dich vu dang c6 khuyén mai SP = {spy, sp,, ... Spy}, tap diém thim quan
& gan NP = {np1,np,, .. np.}, tap diém dichvu ¢ gan NS = {ns;,ns, , ...ns;}, tap dich vy thong
thuong (sip xép theo danh gia tir cao xudng thap) S = {sy,s,, ... s;} va tap loai dich vu TS =
{tsy,ts,, ...tsp}. Cac tap dir liéu nay dugc USTOT tao ty dong. Thuat toan PSA duoc trinh bay
dudi dang ma gia nhu hinh 2a.

Thuiit todn PSA: Goi ¥ diém tham quan
Piu vio: FP,PP, SP, NP, NS, S va TS

Piura: D B4t dau
D={o};
finish=true; continue=false; v

do .
for each fp, € FP i

if fp, = 1 then push(fp,,D);
for each ppy, € Pp \

if ppy = 1 then push(ppy, D); - LL=GetGPS()
for cach sp,, € SP .

if sp, = 1 then push(sp,, D);
for each np; € NP

l‘” 00| A >y

! — Sai

if np; = 1 then push(np,, D); % 7\ « |LL-XY|< B
for Dacl;\oinsi ENS ? Pl {\Dl" \_\Dl/‘ ‘\D3. /

if ns; = 1 then push(ns;, D); aed ' 1 pang
for each s; €S ) .

if s; = 1 then push(s;, D); al & al b ab DisplayonMap()
for each ts, € SP

if ts, = 1 then push(ts,, D); e A < - M J~ v
if continue = true then finish= false; (D2 (-36- D3 ) (D1 --a5-¢ D3 ) (D1 ¢-ad-) D2 | (K&t thic

while finish = true; \/ \_/ \/ o/ ~ -
@ (b) (c)

Hinh 2. a) Thugt toan PSA, (b) Thudt toan TPA va (c) Thudt toan CGA
3.2.2. Thugt toan ldp 16 trinh — TPA (Travel Planning Algorithm)

Thuit todn TPA dua trén ¥ tudong thuat toan TSP (Traveling Salesman Problem) [26] dé tim
hanh trinh du lich toi wu. TPA b6 sung thém tham s6 thoi gian tham quan 4 cho timg diém d,,
va chon 16 trinh ngan nhat P, trong tap 16 trinh P theo cong thic (7). Hinh 2b 12 minh hoa céach
xay dung tap phuong an 10 trinh cia TPA. Gia st thuat toan PSA da 1ap duoc tap D =
{D,,D,, D3} va xéac dinh Dy 1a diém xuét phat, Dy, D,, D5 1a cac diém du khach lya chon dé tham
guan hogc ding chan. Cac a; (j=1,...6) la thoi gian di chuyén giira hai dia diém trong danh sach
D khi chua thugc 19 trinh ndo va duogc tinh toan trudc khi tinh toan 19 trinh. Cac a; duoc tinh béi
ham init() cia TPA. Sau d6, TPA thuc hién Iap tap 16 trinh va gan cac gia tri a; cho Gém_lrm
trong qué trinh 1ap 16 trinh i. S6 lwong 16 trinh duoc xac dinh theo cong thire (5). Nhu véy, thuat
toan TPA khoéng chi thuc hién dua ra cac phuong an P! va tinh T*¢, ma con &p dung cong thuc (6),
(7) @é tim duogc 16 trinh ngan nhét. Sau khi xac dinh duoC Pyege VA These. Cubi cling, TPA thuc
hién cap nhat lai trat tu sip xép diém du lich trong tap D theo 16 trinh vira dwoc lap.

3.2.3. Thudt todn hwéng dan theo ngiz canh CGA (Context-based Guide Algorithm)

Thuat toAn CGA sir dung ngit canh 1 vi tri cia nguoi ding va vi tri ciia diém dén dé dua ra
huéng dan ty dong cho du khach khi téi gan diém thim quan. Thuét toan nay duoc minh hoa
trong hinh 2c. Thuat todn CGA thu toa d6 hién tai (LL) cua nguoi dung thong qua bo thu phat tin
hiéu GPS cua thiét bi di dong. Dir liéu nay dwoc giri vé hé thdng USToT. Thuat toan nay thuc
hién so (LL) voi diém dén (XY) trong 16 trinh. Néu gié tri ndy nho hon gié tri 8 thi CGA gui toi
thiét bi di dong do thong bao cho du khach di dén diém du lich. C) day, gia tri B c6 thé thay doi
dé phu hop véi timg nguoi dung. Trong hé thong USToT, dat ngam dinh g = 10(m). Sau do,
thuat toan CGA tiép tuc Chuyen sang diém tiép theo cho dén khi dén diém cudi cung trong 16
trinh P thi s& théng bao két thiic qua trinh huéng dan du lich tu dong.
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3.3. Cai dit hé théng USToT

Hé théng USTOT st dung nhiéu cong nghé nhu GPS (Global Positioning System), GIS
(Geographic Information System) va két hgp vai nhiéu nén tang nhu WSDL (Web Services
Description Language), JSON (JaaScriptbject Ntion),ful API va React Native.

Pz
< Bia &iém du lich v

Hudng din du lich

al v o
(o Sy 5
e & Hutng ddn du lich

Lua chon I trinh du lich

Dia diém co s giao lién cla Xur by

B3¢ Ky (Nha 60 Nguy&n Van .
Quy va Nguyén Thi Qué) Lya chon cich huéng ddn
© 166 Phuang Tan Thirh

& Tr3n dia phdo phong khong (con Khang ty dgng
goi 13 Tedn Dja 100)
Q 165, phutng Tén Long

Dén Ao sen( Dén Miu Thodi)

BEUSY s MIONE T = 166 onutrg Thon oén
wén v tuyén bt dane)
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Chon 1§ trinh da c6 ®
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Chon mdt diém du lich

........... . ; i 0
®) ) (@) Q)R
Hinh 3. Hinh dnh h¢ thong USToT: (a) Man hinh chinh cua SToT, (b) Danh sdach diém du lich trén SToT,
(c) Chon ché dg hwéng dan du lich trén SToT, (d) Chi duong dén diém sir dung hieong dan tw dong trén
SToT, (e) Tao 16 trinh trén SToT, (f) Piém néi bét va diém tham quan trén Web, (g) Thong tin nha hang
trén Web va (h) Xay dung 16 trinh trén Web

Ngoadi cac tinh ning quan tri hé thong nhur phan quyén, quan 1y thong tin diém tham quan va
dich vu du lich, hd trg truc tuyén,... thi hé théng USToT con cai dit thuat toan nhu TPA, CGA,
PSA, tu dong thong béo khi cé khuyén mai méi, tim kiém dia diém theo khdng gian va ban kinh
trén ban d6 dé hd trg du khach trudc, trong va sau qué trinh du lich thdng qua viéc sir dung moi
truong Web, phan mém SToT (Smart Travel of Thai Nguyen) trén hé diéu hanh Android va iOS.
Hinh 3 1a mét s6 hinh anh minh hoa hé théng USToT.

4. Panh gia h¢ thong USToT

Hé théng USToT da dugc ching toi thir nghiém trén méi truong thuc té véi lugng dir liéu lon
v6i hon 1000 diém tham quan va dich vu du lich (nha hang, khach san, diém mua sam, cady ATM,
bén xe...). Phin mém trén dién thoai STOT hoat dong 6n dinh trén Android va iOS véi nhiéu tinh
nang nhu 14p lich trinh ¢6 duong di ngan nhat, huéng dan ty dong, tim kiém trén ban do,... San
pham cuia bai bao nay da duoc gidi thiéu trén chuong trinh Cong nghé 360 ciia VTV2, link xem
lai tai https://vtv.vn/video/cong-nghe-360-s0-25-2021-535835.htm. Duéi day la bang so sanh tinh
ning giita USToT véi san pham Smart Tourist [11] va Visit Korea [12].
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Bang 1. So s&nh tinh nang giira USTOT vgi Smart Tourist va Visit Korea

Tinh nang USToT ?gjirstt }X)I ileta
Quan ly tri ndi dung Co Co Co
Phan cap quan ly dich vu du lich Co Khéng Khéng
Hd tro truc tuyén Co Co Co
Quan ly dix liéu da phuong tién (video) Co Khong Khong
So db dia diém Co Khong Khéng
Huéng dan tu dong Co Khong Khong
Goi ¥ diém tham quan, xay dung va téi wu 19 trinh ¢6 nhiéu diém
thdm quan Co Khéng Khéng
Théng ké s lugng du khach theo dia diém va thoi gian
Quan ly quang céo va khuyén mai Co Co Co
Tim kiém diém du lich theo khéng gian (huyén, x&) va béan kinh Co Khong Khong
Thong bao khi c6 tin tirc méi (khuyén méi, su kién,...) Co Khéng Khéng

5. Két luan

Trong nghién ctru nay, ching toi da xay dung hoan thién hé thdng du lich théng minh véi
lwong dit liéu 16n (gdm ca dit liéu da phwong tién) caa tinh Thai Nguyén. Két qua danh gia cho
thiy hé théng USToT hoat dong 6n dinh, dap tmg dugc nhiéu ngudi dung, truy cap nhanh chéng
va chinh xéc. Trong thoi gian téi, chdng tdi tiép tuc nghién ctiu va tng dung tri tué nhan tao (Al -
Artificial Intelligence) dé phét trién tinh ning thong minh hon.

Loi cam on

Tac gia xin giri 101 cdm on dé tai *“Xay dung hé thong du lich thdng minh phuc vu phét trién
Kinh té xa hoi tinh Thai Nguyén’’, ma so0 NVKHK.01/2018 da tai trg cho nghién ctu nay.
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