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Du lich thong minh hoac quan the du lich. D¢ giai quyét van de nay, ching t6i dua ra mot

Théng béo diém lan can glal phap nang cao hi¢u qua tim duong bang cach bd sung thong tin dia

diém vao ban dd quy hoach cua quan thé d6 va nhung lén Goolge Maps.
Pong thoi, ching t6i ké thira thuat toan huéng dan theo ngit canh
ev (CGA) trong hé théng du lich thong minh da nén tang Thai Nguyén
Ban do so (USToT) dé tim duong di va tu dong thong bao diém lan cin cho nguoi
ding nham tranh b6 s6t dia diém tham quan. Két qua thir nghiém cho
thdy, giai phap nay khong nhimng tim dwoc duong di gitra nhitng diém
thim quan nho trong khuon vién tot hon so v6i Google Maps, ma con tu
dong thong bao cho nguoi ding khi dén gan diém thim quan do.
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1. Gigi thigu

Hién nay, du lich thong minh hay hé théng du lich théng minh 1a mét trong nhitng chu dé thu
hat dugc nhiéu sy quan tdm cua cong ddng cac nha khoa hoc trong nudc va qudc té, bai nhiing
loi ich to 16n ma hé thong nay dem lai cho ca du khach, doanh nghiép va nha quan 1y [1] — [5].
Véi viéc ung dung nhiéu cong nghé hién dai, dac biét la nhitng thanh tuu, tién bo cua linh vyc
cong ngh¢ thong tin va truyén thong, h¢ thdng du lich thong minh da mang t6i nhitng dién mao
méi day hap dan, sinh dong, gop phan dem lai sy phat trién bén virng cho nganh du lich. Pay 1a
su phat trién tit yéu trong qua trinh chuyén déi sé cia nganh du lich, ciing 1a budc tién quan
trong dé hinh thanh hé sinh thai du lich thong minh trong twong lai [6] — [8]. Véi nhiéu tinh ning
hiru ich nhu tra ctru thong tin diém tham quan (hinh anh, am thanh, so dd, video,.. ), dan duong,
dit trude dich vu du lich, hd tro truc tuyén, hé théng du lich thong minh khong chi hinh thanh
thém mot phuong thirc du lich méi phii hop véi xu thé hién dai, ma con tao ra sy gan két giira
cong dong, du khach véi doanh nghiép trong linh vyc du lich (nha hang, khach san, diém mua
sam,...), ma con gdp phan nang cao chit luong, giam chi phi truyén thong va ha gia thanh dich
vu du lich. Bei vay, trong thoi gian qua nhiéu nha khoa hoc, tap doan trong va ngoai nudc di va
dang nghién ctru, phat trién va nang cap dé hé thong du lich théng minh ngay cang hoan thién va
phd bién hon [9] — [14].

Theo nghién ctru [9], nhém tac gia sir dung dich vu Google Maps dé thuc hién xay dung thuat
toan dan duong cho du khach. Cac dich vu Google Maps duoc sir dung nhu Google Maps API,
Google Maps Directions Optimize 1a dé liy nhimg thong tin vé duong di toi diém dén véi thoi
gian ngan nhat. Du khach ciing c6 thé thyc hién thay d6i diém dén va thuit toan nay s& thuc hién
tinh toan lai 1 trinh dé tim duong di ngin nhat. Thuat toan nay da duoc nhing vao hé thdng du
lich truc tuyén o Dai Loan. Két qua danh gia cho thdy thuat toan nay da dem lai sy hai long cho
du khach khi duoc nhung vao mot s6 hé thdng du lich truc tuyén ¢ Dai Loan.

Tai nghién ctru [10], tac gia thuc hién thiét ké mot kién trac hé thong du lich théng minh sir
dung huéng tiép can 10E (Internet of Everthing) trén nén ting dam may. Trong kién tric nay, tic
gia trinh bay nhidu module nhu dang ky hé théng, huéng dan du lich dua trén GPS, dat chd va dat
vé, quan 1y hanh trinh, luu lai diém dén va hd tro truc tuyén. Tuy nhién, trong bai béo ndy, cac tac
gia chi trinh bay & muc thiét ké hé thong. Pay 1a nghién ciru rat hitu ich va lam nén tang dé xay
dung hé théng du lich thong minh trong twong lai.

V6i nghién ctru [11], nhém téc gia dé cap dén van dé tim dudng theo hudng tiép can duwa trén
giai thuat di truyén. Khac véi nhiing thuat toan tim dudng truée diy nhu Dijkstra, Hueristic va
Floyd chi tim duong don ngudn di va don dich dén, thi thuat toan mdi trong nghién ctru nay da tim
dugc duong di t6i wu tir da diém lya chon xuat phét (da ngudn di) dén da diém lya chon dich dén
(da dich dén) ap dung cho nguoi dua thu, nguoi giao hang hay di du lich. Két qua thir nghiém cho
thay thuat toan ctia nhém tac gia nay tt hon so v6i ung dung phé bién nhur Google Maps va thuat
toan Dijkstra.

Trong thoi gian qua, nhiéu hé théng du lich théng minh ndi tiéng nhu VisitKorea ctia Han Qudc
[12], SmartTravel caa VNPT [13], TripHunter ctia cong ty c¢6 phan TripHunter [14] da dugc gioi
thiéu va cung cap nhiing tinh ning hitu ich cho du khach trong qué trinh tham quan nhu 14p 19 trinh,
hd tro truc tuyén, dit trudc, chi va dan duong téi dia diém du lich,... Tuy nhién, cac hé thong nay
chwa c6 tinh ning chi duong gitra nhitg diém thdm quan va thong bao cho du khach diém 1an cén
trong khu du lich.

Vao nam 2020, mdt nghién citu vé hudng dan du lich theo ngir canh dwoc cong bd va dua ra
nhiing tinh ning tién tién cho hé théng du lich théng minh [15]. Dya vao nhitng thong tin nhu toc
d6, hudng cua dién thoai di dong, thong tin méi trudng va dia diém wu tién, hé théng nay s& goi y
va cung cip thong tin phit hop cho du khach. Tuy nhién, bai bao niy mdi chi dé xuat thiét ké mot
nén tang cho hé théng du lich théng minh theo ngit canh.
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Méi ddy nhét, & nghién ctu [16], [17], céc tac gia da xay dung thanh cong hé¢ thdng du lich
thong minh vai nhiéu tinh nang thiét thuc va gitip ich cho du khach nhu tim kiém theo béan kinh,
tim kiém theo viing, goi y diém tham quan PSA (Place Suggestion Algorithm), 1ap 16 trinh TPA
(Travel Planning Algorithm) va thuat toan huéng dan theo ngit canh CGA (Context-based Guide
Algorithm). Mac du, trong hé thdng nay, tac gia da cai dit duoc CGA dé tu dong thong bao diém
lan can dya vao ngir canh la toa d6 nguoi dung so vadi toa do diém tham quan, nhung chua thuc
hién tim duong di gitra nhing dia diém tham quan nho trong mot quan thé du lich.

Phan tiép theo, bai bao nay trinh bay chi tiét giai phap nang cao hidu qua tim duong bang cach
gan thém dia diém cing thong tin vao ban db quy hoach, chuyén sang ban d6 sb va nhing trong
Google Maps - AMG (Adding new places to planing Map and embedding into Google maps),
ciing nhu ké thira thuat toan CGA dé phat hién dia diém tham quan 1an can véi du khach. Phan
thir 3, chiing t6i trinh bay két qua dénh gia giai phap AMG so voi Google Maps. Cubi cuing 1a két
luan va hudng phat trién dugce trinh bay trong phan tht 4 ciia bai bao nay.

2. Giai phap AMG
2.1. Pt vin dé

Hién nay, k¥ thuat dinh vi duoc tng dung phé bién trong nhiéu linh vuc nhu giao thong,
logistics, quin sy va tric dia. Dya vao tin hiéu vé tinh caa hé thong dinh vi toan cau GPS (Global
Positioning System), bo thu, phat GPS va kha ning két néi Internet trén thiét bi di dong thong
minh (nhu smartphone, iPad,...), cung viéc dé dang két hop voi dich vu cia GMP (Google Maps
Platform) [18], ma nhitng nha phat trién da va dang xy dung ngay cang nhiéu dich vu, phan
mém rét da dang va hitu ich tng dung trong xa hoi hién dai nhu y té, giam sat hanh trinh va du
lich thong minh. GMP 1a mét bo cac API (Application Programming Interface) va SDK
(Software Development Kit) ciia Google dé cung cap cho cac 1ap trinh vién nhiing thong tin nhur
duong di, khoang cach, thoi gian va nhing Google Maps vao tng dung cia minh. Pay 1a giai
phap phé bién duoc cac doanh nghiép st dung khi xay dung phan mém hay @ng dung c6 nhiing
tinh nang nhu tim dudng di, xem thong tin trén ban do thay vi phai xay dung ban do riéng cho
minh [9], [11], [16].

Trong nhirg nim qua, ngay cang nhiéu t6 hop, quan thé du lich, danh thing da tré thanh
nhitng diém tham quan wa thich ctia du khach trong xa hoi hién dai. Nhitng t6 hop, quan thé du
lich nay khong chi giup cho du khach c¢é nhitng trai nghiém tha vi vé vin hoa, lich sir doc dao,
ma con 1a noi dé khu mua sim, dn udng va thé thao. Cac khu du lich nay luén c6 nhiing dia diém
tham quan nho va nam rai rac theo ban do quy hoach cua quan thé. Trong mét sb trudng hop,
nhitng dia diém thim quan nho nay chwa duoc tao dia diém hozc khong dugc duyét boi Google
Maps, nén du khach khong thé tim duoc duong di. Bén canh d6, ciing c6 truong hop, mic du
nhitng diém thim quan nhé di duoc tao dia diém trén Google Maps, nhung chung ta khong thé
tim dung duong di toi dia diém do khi sir dung Google Maps nhu thi du trong hinh 1 duéi day.

Theo hinh 1, chung t6i sir dung Google Maps dé tim duong di tir giang duong C2 (C2) d&én
giang duong C3 (C3) va diém cubi cung la giang duong C5 (C5) cua truong Pai hoc Cong nghé
thong tin va Truyén thong (CNTT&TT). Két qua tim kiém thay ring Google Maps di chi duong
dung tir C2 dén C3, nhung lai chi duong sai tir C3 dén C5. Mic du, trén thyc té duong di tir C3
dén C5 rét gan, cach nhau khoang 50 m. Tiép dén, chung toi thuc hién thém viéc tim kiém riéng
chi tir C3 dén C5 va chiéu nguoc lai thi két qua cho thiy Google Maps van chi sai duong. Diéu
nay cho thay Google Maps da khong cap nhat duong di thyc té tir C3 dén C5 cia truong Dai hoc
CNTT&TT.

Bén canh d6, chung ta biét ring khong phai lic nao Google Maps ciing dong ¥ phé duyét dia
diém moi duoc tao bai ngudi dong gop (Local Guide), mic du dia diém d6 dang ton tai nhu minh
hoa trong hinh 2.
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Hinh 2. Minh hog mét s truong hop Google Maps khéng phé duyét dia diém méi

Qua phan tich & trén thi viéc dyua hoan toan vao Google Maps dé tim duong di hoac liy thong
tin dya vao API va SDK ctiia GMP khong phai luc nao ciing ding, dac bi€t véi nhimg truong hop
dia diém tham quan nho hay méi c6 trong quan thé du lich. Do do6, chiing toi dé xuét giai phap
AMG dé nang cao hiéu qua tim duong cho nhimg truong hop nay véi hai budc chinh d6 1a: (1)
tao dia diém trong ban d6 quy hoach va nhiing vao Google Maps; (2) sir dung thuat toan CGA dé
tim duong va phat hién diém 1an can. Bé thuan loi cho viéc nghién ctru, ching t6i su dung so dd
quy hoach cia truong Pai hoc CNTT&TT (quan thé du lich) 1a dir liéu dau vao cho giai phap
nang cao hiéu qua tim duong AMG.

2.2. Tao dia diém trong bdn dé quy hoach va nhiing vio Google Maps

Hién nay, ban d6 cua trudng Pai hoc CNTT&TT da co trén Google Maps. Tuy nhién, ban do
s6 nay chura cap nhat chinh xac duong di trong nha truong. Do d6, chiing toi sir dung ban do quy
hoach ctia nha truong dugc Ve trén AutoCard [19] va dugc minh hoa trong hinh 3a. Can ctr vao
ban d6 nay, chung t6i thyuc hién chuyén sang ban db sb. Tiép dén, ching toi st dung phan mém
chuyén dung dé lay toa do GPS cua nhitng dia diém va dit vao ban d6 s6 nay. Day 1a budc quan
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trong dé xac dinh viéc danh marker trén ban d6 s (vi tri kinh do, vi do va thong tin cua dia diém
trén ban do s), bai néu xac dinh sai vi tri s& anh hudng dén qua trinh dinh vi va din dudng cua
phan mém. Cubi cung, ching t6i nhiing ban dd nay 1én Goolge Maps. Trong nghién ctru nay,
ching t6i gia su giang duong C1, C3 va C5 1a dia diém co thong tin can gioi thiéu, con giang
duong C2 1a dia diém duoc danh dau trén ban do sd ‘nhung khong c6 thong tin gici thiéu. Két qua
clia qua trinh nay 1a mot ban do sb vai nhimg dia diém méi dugc minh hoa trong hinh 3b.
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Hinh 3. () Ban do quy hoach cua triong Pai hoc CNTT&TT, (b) ban do sé ciia truong Pai hoc
CNTT&TT khi nhung vao Google Maps
Nhu vay, chiing ta c6 dugc ban do sb cua truong Dai hoc CNTT&TT véi cac dia diém méi co
thong tin (C1, C3 va C5) ma khong phu thudc vao su phé duyét cua Google Maps. Ban d6 nay s€
dugc tai vao phan mém c6 cai dat thuat toan CGA dé thuc hién chiic ning thong bao diém lan
can trén ban do sb.

2.3. Thudt toan CGA

Thuat toan CGA 14 thuat toan sir dung ngir canh ma co6 su két hop gitra vi tri cia ngudi ding
va vi tri ciia diém dén dé ty dong dua ra thong bao khi nguoi dung t6i gan diém dén [16]. Vi tri
clia ngudi dung chinh 1a vi tri cta thiét bi phan cimg nhu dién thoai thong minh c6 cai dit CGA.
Luu d6 thuat toan CGA dugc trinh bay trong hinh 4.

Theo hinh 4, sau khi duoc khéi tao gia tri ban dau, thuat toan CGA xéac dinh 16 trinh di va
thyc hién thu toa @6 GPS hién tai (LL) ctia ngudi dung thong qua bd thu phat tin hiéu GPS trén
dién thoai thong minh bang ham GetGPS(). Tiép theo, thuat toan nay thuc hién so sanh khoang
cach gitra LL va XY v6i ban kinh 8 cho truée. O day, XY 1a cac diém duoc danh dau marker trén
ban d6 cua quan thé du lich. Néu gia tri nay nho hon gia tri 8 thi CGA ty dong gui théng bao dén
gan dia diém tham quan cho du khach. Gia tri § co6 thé thay doi theo cai dat ciia ngudi dung, gia
tri mac dinh cia f = 10(m). Qua trinh nay s& dugc CGA thuc hién lap lai dé phat hién diém lan
can di dén diém cudi cung trong 16 trinh.
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Hinh 4. Luu do thudt toan CGA

3. Panh gia gidi phap AMG

Chung t0i da trién khai giai phap AMG trén hé diéu hanh Android véi dit ligu thir nghiém 1a
ban do quy hoach cua truong Dai hoc CNTT&TT. Dong thoi, ching t6i str dung ba kich ban
duge mo ta nhu trong bang 1 d€ so sanh sy hiéu qua gitta AMG va Google Maps. Viée Iug chon
diém xuat phat va diém ket thuc trong ba kich ban (i), (ii) va (iii) la dva trén sy pho bien cua
nhiing 16 trinh nay. Két qua thuc hién theo kich ban (i), (ii) (iii) cia AMG va Google Maps lan
luot dugc minh hoa trong hinh 5 va hinh 6.

Bang 1. Kich bdn danh gia giira gidi phap AMG va Google Maps

Tén kich ban M@ ta kich ban

(i) Xuat phat tir C5 sang C1 téi C2 va két thuc & C3
(ii) Xuét phat tir C1 qua C3 dén C5

(iii) Xuét phat tir C1 sang C2 qua C3 va két thuc & C5

B 5endong s gin i 1 |§j B samsgnmcs ]ﬁ'
>

() (b) e ©
Hinh 5. Két qud thuc hién cua giai phdp AMG véi (a) theo kich ban (i), (b) theo kich ban (i),
(c) theo kich ban (iii)
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Hinh 6. Két qua thuc hién cia Google Maps véi (a) theo kich ban (i), (b) theo kich ban (ii),
(c) theo kich ban (iii)

Qua hinh 5, chung ta thdy ring giai phap AMG da thuc hién di dén tit ca cac dia diém da
dugc chi ra trong ba kich ban va chi ding duong di gitra cac giang duong trong khudn vién cta
truong Pai hoc CNTT&TT. Bong thoi, thuat toan CGA thuc hién hién thi thong bao khi nguoi
dung dén gan cac dia diém c6 thong tin nhu C1, C3 va C5.

Trong hinh 6, khi si dung Google Maps dé tim duong di theo kich ban (i), (ii) va (iii), chung
ta thdy rang két qua chi duong di déu khong ding ¢ ca ba kich ban nay va bi di duong vong dé
t6i giang duong C5. Tie 13, Google Maps di khong cap nhét dung dudng di t6i C5, nén dan dén
viéc chi duong bi sai so véi thuc té.

Nhu vay, thong qua kich ban danh gia (i), (ii), (iii), giai phap AMG tim duong tét hon so
v6i Google Maps va thyuc hién théng bao dia diém lan can. Pong thoi, véi viéc chi dong thém
duogc nhirng dia diém méi vao ban dd sb cua quan thé du lich, nén AMG s& phu hop cho nhiing
khu vuc hay quan thé tham quan rong Ién moi ma chua duoc Google Maps cap nhat. Bang 2
duéi day so sanh tinh nang chinh giita giai phap AMG véi Google Maps ddi v6i nha phat trién
phan mem.

Bang 2. So sanh tinh ndng giira gidgi phdap AMG véi Google Maps doi Véi nha phdt trién phan mém

Tinh niing AMG Goolge Maps
Cap nhat dia diém, thong tin m&i 1én ban do6 sb Co Cho phé duyét
Cap nhat duong di trong ban d6 s6 Co Khong
Thong béo diém lan can Co Khéng

4. Két luan

Trong bai bao nay, giai phap AMG da dugc chung t6i dé& xuit va trién khai thir nghiém trén
dién thoai di dong théng minh sir dung hé diéu hanh Android. Két qua thir nghiém cho thay giai
phap AMG da tim dugc duong di gilra cac giang duong trong truong Pai hoc CNTT&TT chinh
xac hon so v6i Google Maps. Két qua nghién ctru ndy la co s¢ quan trong gitp ching t61 co thé
g dung gidi phéap nay trong du lich, hd trg cho du khach tham quan thuan loi va khong bo sot
dia diém tham quan nho trong quan thé du lich. Trong thoi gian téi, chung t6i tiép tuc nghién ciru
dé dua giai phap AMG vao hé théng du lich thong minh tinh Thai Nguyén dé hé thong nay ngay
cang hoan thién hon.
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Loi cam on
Tac gia xin cam on dé tai "Xy dung hé thong du lich thong minh phuc vu phat trién kinh té
xa hoi tinh Thai Nguyén", ma so NVKHK.01/2018 da tai trg cho nghién ctru nay.
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