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STUDYING TECHNIQUES AND TECHNOLOGICAL
APPLICATIONS FOR BUILDING VIRTUAL TOURS
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ABSTRACT: This study focuses on the use of technology to create vibrant and interactive
virtual tours, aiming to provide users with a realistic and enjoyable way to explore tourist
destinations. By applying tools like 360-degree cameras and Pano2 VR, the research implements
virtual tours with detailed guides, interactive maps, and multimedia content. The application,
developed on the Flutter platform and using the Dart programming language, offers
comprehensive travel information and location-based services, real-time updates, and suggestions
for attractions, accommodations, and restaurants. The application also integrates with social
media for easy sharing and communication. Currently, the app focuses on major tourist
destinations in Quang Binh and is expected to expand to include more destinations, with advanced
features like virtual reality (VR) tours and Al-powered personal guides.

Keywords: Virtual tour, virtual travel, Pano2VR, 360degree camera, mobile application,
Flutter, Dart.

T OM TAT: Nghién ciru nay tdp trung vao viec sir dung cong nghé dé xay dung cdc tour du lich
do song dong va twrong tac, nham cung cap cho nguoi diing trai nghiém khdm phd cdc diém dén du
lich mét cdch thuec té va thii vi. Bang cdach dp dung cdc cong cu nhw mady anh 360 do va Pano2 VR,
nghién ciru trién khai cdc tour du lich do véi hedng dén chi tiét, ban do twong tdc va néi dung da
phirong tién. Ung dung diroe phdt trién trén nén tang Flutter va ngon ngit Dart, cung cdp thong tin
du lich toan dién va dich vu dwa trén vi tri, cdp nhdt theo thoi gian thuc va goi y vé cdc diém tham
quan, ché 6, nha hang. Ung dung ciing tich hop véi mang xa hji dé ngueoi dimg dé dang chia sé va
lién lac. Hién tai, g dung tdp trung vao cdc diém du lich chinh & Quang Binh va dy kién sé mo
réng dé bao gom nhiéu diém dén hon, véi cdc tinh ndang ndng cao nhie tour thuee té éo (VR) va huéng
dan cd nhan diéu khién boi AL

Tir khoa: Tour du lich o, du lich ao, Pano2VR, mdy anh 360 do, ving dung di dong Flutter, Dart.

1. GIOITHIEU

Tour du lich 40 dang nhanh choéng tré
thanh mot xu huéng ndi bét trong nganh du
lich, dic biét trong bdi canh dich bénh toan
cau khién viéc du lich thuc té gap nhiéu han
ché [6]. Viéc két hop cong nghé thuc té a0
(VR) va thuc té ting cuong (AR) khong chi
mang lai trai nghiém méi mé va hip dan, ma
con cho phép nguoi dung khadm phé céc
diém dén ndi tiéng trén toan thé gidi mot

cach chan thuc va tién loi. Pidu nay khong
chi gitp tiét kiém thoi gian va chi phi, ma
con dam bao su an toan va linh hoat cho du
khéch trong viéc trai nghiém du lich [7],[8].
Nghién curu nay tap trung vao viéc su
dung cong nghé tién tién dé xdy dung cac
tour du lich 4o séng dong va tuong tac, nhim
cung cap cho ngudi ding trai nghiém du lich
thyc té va thu vi. Bang cach ap dung cac cong
cu hién dai nhu may anh 360 do va phﬁn
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mém Pano2VR, nghién ctu trién khai cac
tour du lich 40 v6i huéng dan chi tiét, ban do
tuong tac va ndi dung da phuong tién. Cac
cong cu nay khong chi gitip tai tao chan thuc
cac diém dén ma con mang lai cam giac thyuc
sy song dong cho ngudi tham gia.

Ung dung dugc phat trién trén nén
tang Flutter va ngon ngir Dart [1], [2], [4],
[5], mang lai thong tin du lich toan dién,
dich vu dya trén vi tri va cap nhat theo thoi
gian thyc, cing cac goi y vé diém tham
quan, chd & va nha hang. Hon nita, (mg
dung con tich hop véi1 mang xa hoi, giap
ngudi ding d& dang chia sé va két ndi. Tinh
nang nay khong chi gitip nguoi dung cé thé
chia sé trai nghiém ctia minh ma con tao ra
mot cong dong ngudi ding véi nhimg danh
giava goiy chan thuc.

Hién tai, tng dung tap trung vao cac
diém du lich chinh ¢ Quang Binh, mot
trong nhirg diém dén du lich ndi tiéng va
giau tiém nang cua Viét Nam. Quang Binh
khéng chi nbi tiéng véi cac danh lam thing
canh tu nhién nhu Vuon qudc gia Phong
Nha - K¢ Bang, Hang Son Doong ma con co
nhiéu di tich lich sir, vin héa phong phu.
Viéc tng dung cong nghé vao du lich 4o tai
Quéang Binh gitp quang ba hinh anh dia
phuong, thu hut khach du lich va thuc day
phat trién kinh té du lich.

Du kién, tng dung s& mo rong dé bao
gom nhiéu diém dén hon, v6i cac tinh ning
nang cao nhu tour thuc té a0 (VR) va hudng
dan ca nhan diéu khién boi AL Nhiing tinh
ndng nay khong chi mang lai trai nghiém
sdu sdc va ca nhan hoa hon cho ngudi ding
ma con gitp t6i uu hoéa hanh trinh du lich
ctia ho. Cong nghé Al c6 thé phan tich s&
thich, lich sur du lich ciia nguoi dung dé dua
ra nhing goi ¥ phit hop, gitip nang cao chat
lugng dich vu va trai nghiém.

Viéc phat trién tmg dung du lich 40 nay
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khong chi dap Gmg nhu cau giai tri va kham
pha cua du khach ma con dong gop vao su
phat trién bén viing cua nganh du lich. Bén
canh do6, g dung du lich 40 con mo ra co
hdi méi cho viéc sir dung cong ngh¢ trong
viéc nang cao trai nghiém du lich, giam
thiéu tac dong tiéu cuc dén moi trudng va
bao ton c4c di san van héa, thién nhién. Véi
su phd bién ngay cang ting cua cong nghé
di dong va mang internet, viéc phat trién va
ung dung cac tour du lich a0 htra hen s¢€
mang lai nhiéu loi ich va tiém ning phat
trién trong tuong lai.

2. CAC KY THUAT VA CAC CONG
CUHOTRQTOURDULICHAO

2.1. K¥ thuat xay dung tour du lich d0

Chuyp anh hoac quay video 360 do: Su
dung mdt may anh 360 do dé chup anh hodc
quay video trong cac dia diém ban mudn
bao gdm trong tour du lich 4o.

Chinh stra anh hodc video: Str dung
phan mém chinh stra hinh anh hoic video
dé diéu chinh va tdi wu hoa hinh anh hodc
video cho chét lugng tot nhit.

Xay dung tour du lich véi Pano2VR:

Thém anh hoic video vao du an: Mo
Pano2VR va thém cac anh hoac video 360
do vao du an cuaban.

Tao cac diém nhén (hotspot): Str dung
céc cong cu trong Pano2 VR dé tao cac diém
nhan trén hinh anh hodc video, cho phép
ngudi ding nhap chudt dé di chuyén gitra
cac diém trong tour.

Thém céc chd thich va thong tin bd
sung: Ban c6 thé thém chu thich, hinh anh
hodc video nhung, hodc tham chi la cac
vung mo dé cung cdp thong tin bo sung vé
cac dia diém trong tour.

Tuy chinh trdi nghiém ngudi dung:
Pano2VR cho phép ban tuy chinh giao dién
va trai nghiém nguodi dung cua tour, bao
gém ca ché d6 xem VR cho cac thiét bi



tuong thich.

Xuit ra dang tour hodc web: Sau khi
hoan thién, ban c¢6 thé xuét tour du lich 4o
cua minh dudi dang moét tap tin doc lap
hodc nhung truc tiép vao trang web cia ban.

Kiém tra va thir nghiém: Truéc khi
cong bd, hay kiém tra k§ ludng tour ctia ban

Thém anh
hodc video
vao du an

Tao cac
diém nhén
(Hostpot)

Chup anh Chinh siia anh Xay dung tour du -
va quay video (—| hodc video |—>| lich vdi phan mém

360 do 360 do Pano2VR Thém cac
cha thich
va thong tin
b sung

Tuy chinh
trai nghiém
nguoi ding
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dé dam bao moi thir hoat dong nhur mong doi
trén cac thiét bi va trinh duyét khac nhau.

Xuét ban va chia sé: Sau khi tour du
lich 40 duogc kiém tra va hoan thién, ban ¢
thé xudt ban no trén cac nén tang truc tuyén
hodc chia sé véi dbi tac hodc khach hang
ctiaban véso dd.

Kiém tra va Xudt ban Hoan thanh
thi nghiém va chia sé

Hinh 1. So d6 tong quat ki thuat xay dung tour du lich 4o

2.2.Phin mém Pano2VR

¢ Khainiém

Pano2VR[3]1a mét phan mém chuyén
dung dugc su dung dé tao ra cac hinh anh
panorama va tour anh 360 d6. Phan mém
nay duoc phat trién boi cong ty Garden
Gnome Software va da tr¢ thanh mot trong
nhimng cong cu pho bién cho viéc tao ra ndi
dung anh 360 d¢ trén web va di dong.

e Cac tinh ning

1. Tao hinh anh panorama: Pano2VR
cho phép nguoi dung nhap cac hinh anh
panorama tur cac thiét bi chup anh 360 do
hoac tir hinh anh don I¢ va tao ra cac hinh
anh panorama 360 d¢ hodc anh stereo.

2. Tao tour anh 360 d6: Phadn mém nay
cho phép ban két hop cic hinh anh
panorama dé tao thanh mét tour anh 360 do.
Ngudi ding 6 thé tao diém dimng, hotspots

va cac diéu huéng khac dé tao ra trai
nghi¢m du lich 4o cho nguoi xem.

3. Chinh stra va tuy chinh: Pano2VR
cung cap cac cong cu chinh sira manh mg dé
cai thién hinh anh, diéu chinh do sang, do
tuong phan, can bang mau sic va nhiéu tiy
chonkhac.

4. Tuong thich da nén tang: Phdn mém
nay hd tro xuét ra cac dinh dang phd bién
nhu HTMLS, Flash, QuickTime VR va cac
nén tang di dong nhu iOS va Android.

5. Tich hop véi cac cong cu khac:
Pano2 VR tich hop tét v6i cac cong cu phd
bién khic nhu Adobe Photoshop,
Lightroom va cac Gng dung chuyén d6i
hinh 4nh panorama khac.

6. HO trg cong nghé méi: Phan mém
nay thuong xuyén duoc cap nhat dé hd trg
cac cong nghé méi nhu VR (thuc té 40) va
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AR (thuc té ting cuong), dam bao ring
ngudi dung cé thé tan dung toi da cac xu
hudéng méinhat.

Pano2VR da tré thanh mdt cong cu quan
trong cho cac nha nhiép anh, nha phat trién
web va cac chuyén gia trong linh vue du lich
40 dé tao ra cac trai nghiém hip din va tuong
tac cho nguoi ding trén nhiéu nén tang.

e Uudiém

Dé sur dung: Pano2VR c6 giao dién
nguoi dung than thién va dé sir dung, giup
nguoi dung nhanh chong lam quen va thuc
hién cac tac vu mot cach hiéu qua.

Tinh linh hoat: Phan mém nay cho
phép nguodi diung tao ra cdc hinh anh
panorama va tour anh 360 d6 tir nhiéu loai
dit liéu du vao khac nhau, bao gém ca hinh
anh don 1& va c4c loai hinh anh tir c4c thiét
bi chup anh 360 d9.

Tinh nang chinh sua manh me:
Pano2VR cung cép mot loat cac cong cu
chinh stra manh mé& d¢ cai thién chét lugng
hinh anh panorama, bao gdm diéu chinh d6
sang, do tuong phan, cin bang mau sic va
nhiéu tiry chon khac.

Tinh niang tuong tac: Phan mém nay

cho phép nguoi dung thém céc chiic nang
twong tac nhu hotspots, diém dung, diéu
hudng bang chudt va gyroscope, tao ra trai
nghiém hap dan va twong tac cho nguoi xem.

Tuong thich da nén tang: Pano2VR hd
trg xuat dit liéu sang nhiéu dinh dang vanén
tang khac nhau, bao gém HTMLS5, Flash,
QuickTime VR va cac nén tang di dong nhu
10S va Android.

e Nhuoc diém

Gid cd: Phién ban hoan chinh cua
Pano2VR c6 thé tuong ddi dat do, dic biét
ddi véi cac ca nhan hodc doanh nghiép nhd.

Yéu cau cdu hinh: Céc chirc ning ning
cao ctia Pano2VR c6 thé doi hoi mot may
tinh ¢6 cau hinh manh mé& dé xur ly va tao ra
cac hinh anh va tour anh 360 d6 moét cach
muoQtma.

Kha nang hoc hoi: Méc du co giao dién
than thién, viéc hoc cach su dung toan bd
tinh nang cuia Pano2 VR ¢6 thé mat mot thoi
gian d6i voi ngudi méi bit dau.
3.UNGDUNG SOTAYDU LICH
3.1. Xy dung ng dung so tay du lich
quéng binh trén dién thoai di dong
3.1.1. S0 d6 khoi chire néng ciia hé thong

Quan ly dia
diém du lich

Xem dia

Dang nhap/ A
diém du lich

Dang ky

Thém dia Xem

= [ dia diém
diem du lich theo tén

Xoa dia diém
du lich

Cap nhat

thong tin dia
diem du lich

Xem lai lich J] Xem bén dd Quan ly
trinh da tao J| chi duong ngudi dung
Chinh sira lich Thém nguoi
IIGERED) dung
Xoa lich Xo0a ngudi
trinh da tao dung

Cap nhat

thong tin
(rng dung

Hinh 2. So d6 khéi chirc nang cua ing dung
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3.1.2. So db use case ciia hé thong

Hé théng c6 2 tac nhan chinh:

-Admin;

- Nguoidung.

Céc tac nhan nay cé thé thuc hién cac
use case khac nhau dé quan ly hé thong.

Use case bao gdm cac hoat dong chinh
cuahé théng, bao gé)m:
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-Dang nhép;

-Dangky;

- Quan ly dia diém du lich;

- Xemthong tin dia diém du lich;
-Tao lich trinh;

- Xem lai lich trinh da tao;

- Quan ly nguoi dung;

- Xem ban do chi dudng.

DBang nhap

Ngudi dung \

Xem ban do
chi duong

N4

Quan ly dia
diém du lich

Xem thong tin
dia diém du lich

Tao lich trinh
du lich

Xem lai lich
trinh da tao

Xem thong tin
ca nhan

Quan ly nguoi

Quan tri vién

Hinh 3. So db use case cua timg dung
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3.1.3. Mét s6 hinh dnh giao dién chinh ciia irng dung

= B &1 Sl 44% B 21:11

Du Lich Quang Binh

Bong Phong Nha

nam Pong Phong Nha nam &

bong Thién budng

Béng Thién Budn

l"o".h Giai Tri
Q

Home + © =

Hinh 4. Giao di¢n trang chu

P BN = 47% 8 21:38
= Du Lich Quang Binh ¥\

Du Lich Di Tich

Quéng Binh Quan

Quang trudng HCM
Quang Binh Quan la Quang Trudgng Ho Chi
mot cdng an ng a Minh nam & dudér

inh Hung Vuong, :)h.:t';'n\':
Pong Hai, thanh phé ...

thanh ¢6 Quang
thugc phudng Hai Bin...

Du Ljch Tam Linh

15N :
Pen tho Lieu Hanh

bén thd Cong chda Lieu

Nui Than Dinh
NUi Thén Dinh thudc xa
Truéng Xuan, huyén

Quang Ninh, tinh Quang
Binh. Khai nui ¢6 hinh ...

O .

+ O =

Quang Bong, huyen Qu..

Hinh 5. Giao di¢n trang chu
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- ¥ Toaldax @212

&«  Théng Tin Chi Tiét

b

Gidi thidu

Pong Phong Nha
°

Mé ta dia diém

Pong Phong Nha ndm & xa Son Trach huyén B&
Trach tinh Quang Binh, cach thanh phé Dong Hai -
Quang Binh khoang 45km, thudc ving nui da voi
vuon qudc gia Phong Nha - Ké Bang. Tir Bong Hai
dén Dong Phong Nha du khach di theo nhanh
©ong duéng HG Chi Minh. Bong Phong Nha dai
8,5km, chd cao nhat 83m, cira dong cao 10m, rong
25m. Trong dong cd hang nudc, hang khé nhu
hang Bi Ki (hang HQI trudng), hang Tién, hang
Cung Binh.

Ngudn trich dan: Phong Nha Explorer

Hinh 6. Giao dién xem chi tiét mot
dia diém (tab gidi thiéu)

+*@ 8 X1 ol 44% 8214

&«  Thoéng Tin Chi Tiét

:
—

Ban do
YA LUN
@
PHONG NHA
Péng Phong Nha
ey
XOM CHAY
bng Nha Eco Villai 0@
TRAM,ME e S

PHONG NHA

+
o -

Vitén thire vat @

SON TRACH

Google

Hinh 7. Giao dién xem chi tiét mot
dia diém (tab ban do)

i P B & el 45% @ 2119

¢  Théng Tin Chi Tiét

P B & <.l 45% @21:20

¢ Théng Tin Chi Tiét

Gidi thiéu Ban do Video Du lich ao

Vita eubc gia IVO6) Phong Nba - Ké Bang

Hinh 8. Giao dién xem chi tiét mot
dia diém (tab video)

in do Video Du lich ao

)

Hinh 9. Giao dién xem chi tiét mot
dia diém (tab Du lich 40)
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o BN =oal 47% 8 2131

¢«  Thong Tin Ca Nhan

2 Tén tai khoan Pham Xudn Hoa
% Sé dién thoai 0762169854
B Email tieucaca876@gmail.com

Hinh 10. Giao di¢n xem trang
thong tin ca nhan

P B N =l 48% @ 21:42

< Tao lich trinh

T Tén lich trinh ‘ Nhép tiéu dé lich trinh
B Méta Nhap mé ta lich trinh
Q biadiém [ Quéng Binh

& Phuongtién  Chonohuonotion =
B Ngay di ' ID/HH/YYYY

™ Ngay ve ,an IH/YYYY

.« - 95 o

CreateSchedu

Hinh 11. Giao dién tao lich trinh

@28 8 & <. 100% B 10:28

&  Chinh stra lich trinh

TH3
2 di chia thién muy
08:23CH-09:23CH

21:0h - 23:0h: di nhau v

20:23h - 21:23h: di chua thien my v

14:0h - 16:0h: di bién v

23:30h - 23:55h: di ngl1 v

Céap nhat ljch trinh: du lich HCM

Hinh 12. Giao dién cl}inh sura
lich trinh chi tiét

Q& - B &1 =il 100% W 10:40

& Chinh stra lich trinh

21:0h - 23:0h: di nhau ~

Tiéu dé hoat déng
di nhau

(™ Ngaydi 3/4/2024

(") Ngayveé 3/4/2024

@ Gio di 21:00

@ Giove 23:00

Céap nhat hoat dong: di nhau

20:23h - 21:23h: di chua thién my v

Hinh 13. Giao dién chinh stra
hoat dong cua lich trinh
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4.KETLUAN

Nghién ctru da thanh cong trong viéc
phat trién tmg dung sb tay du lich Quang
Binh trén nén tang di dong. Ung dung nay
tich hop nhiéu chirc ning quan trong, gitp
ngudi ding dé dang tim kiém va kham pha
cac dia diém du lich tai Quang Binh thong
qua viéc cung cap ban d6 chi dan chi tiét.

Ung dung dugc thiét ké dé mang lai
trai nghiém thudn tién va hiéu qua cho
nguoi dung, giup ho kham pha va tan
huéng vé dep ctia Quing Binh mot cach dé
dang va truc quan. Cac k¥ thuat tién tién da
dugc ap dung dé dam bao tinh chinh x4c va
hiéu qua ctia cac chirc nang tim kiém va chi
duong. Cac tinh nang noi bat cua hé thong
bao gdom:

- Thiét ké giao dién st dung Flutter
duoc trién khai chuyén nghiép, dam bao tinh
thdm my va trai nghiém nguoi ding t6i uu.

- Cac chitc nang chinh nhu lap ké
hoach du lich, tim kiém thong tin vé dia
diém, va ghi chii ¢4 nhan dugc phat trién ti
mi valinh hoat.

- Sy chu trong vao vigc tdi vu ma
nguén gitp cai thién hi¢u sudtva do on dinh
cuaung dung.

- Viéc str dung Flutter mang lai sy linh
hoat va kha nang m¢ rong trong qua trinh
phat trién va bao tri.

Du da dat dugc nhitng két quakhich g,
chung t6i nhan thic ring thoi gian va ky
nang c6 han da dan dén viéc hé théng con
thiéu sét nhidu tinh nang. Thém vao do, do
chua ¢6 nhiéu thoi gian dé kiém thir hé
thong va lugng ngudi dung con han ché,

TAI LIEU THAM KHAO

[1] Giéi thiéu vé Flutter,
https://viblo.asia/p/gioi-thicu-ve-flutter-
bWrZnNxrZxw, xem 12/04/2024.
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chung t6i hiéu rang can phai tiép tuc phat
trién va nghién ciru thém. Cac hudng phat
trién tiép theo bao gom:

- M6 rong tinh nang dé cung cp thong
tin da dang va phong pht hon vé cac diém
du lich va hoat dong tai Quang Binh.

- Tang cuong bao mat thong tin ca
nhan cua nguoi dung va dam bao tinh an
toan trong giao dich truc tuyén.

- Lién tuc cap nhat va ddi m&indi dung
va tinh nang dé dap ing nhu cau cta nguoi
dung va xu hudng du lich méi.

- Pua mg dung 1én cic nén ting phan
phéi tng dung nhu Google Play Store va
App Store.

- Tiép tuc cai thién néu co giai phap t6t
hon.

- Giao dién tién ich phu hgp, mang lai
cam giac thu vi cho nguoi dung.

- Xay dung thanh cong cac tour du lich
a0 v&i giao di¢n than thién va trai nghiém
dadang.

- Gi6i thiéu cc dia diém ndi bat cia
tinh va Truong Pai hoc Quang Binh mot
cach tryc quan va sinh dong.

- Cung cip thong tin chi tiét vé cac dia
diém du lich, bao gém lich si, van hoa,
dac diém ndi bat va cac hoat dong vui choi
giaitri.

Thong qua qué trinh nghién clru va
phat trién ung dung, ching toi khong chi
nang cao k¥ nidng cong nghé ma con gop
phan vao viéc thuc day tmg dung cong nghé
vao linh vuc du lich, mang lai gia tri thuc
tién va co hoi phét trién bén vimng cho
nganh du lich Quang Binh.

[2] Flutter 1a gi? Céc dac tinh vuot trdi cua
Flutter, https://viblo.asia/p/flutter-la-gi-
cac-dac-tinh-vuot-troi-cua-flutter-2021-
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[5]

[6]

RQgKL60617z/, xem 12/04/2024.

Garden Gnome, Gidi thiéu Pano2VR,
https://ggnome.com/pano2vr/, xem
12/04/2024.

Tu hoc Flutter | Gidi thiéu chi tiét vé
widgets va mot s6 widget can phai biét
trong Flutter, https://cafedev.vn/tu-hoc-
flutter-gioi-thieu-chi-tiet-ve-widgets-va-
mot-so-widgets-can-phai-biet-trong-
flutter/, xem 12/04/2024.

Tu hoc Flutter | Kién tric Flutter,
https://cafedev.vn/tu-hoc-flutter-kien-
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