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Abstract: Augmented reality (AR) technology software is becoming increasingly popular and more closely
integrated with human life. Particularly in the field of education, AR has brought about a breakthrough in
teaching methods, introducing a new approach for both learners and educators. Instead of rote learning
and abstract theories, AR enables learners to engage in practical learning experiences, interact with 3D
models, and access augmented information, making lessons more realistic, detailed, understandable, and
memorable. This approach captivates learners and yields significantly higher effectiveness compared to
traditional methods. Therefore, in this paper, we present the process of developing an augmented reality
application in education, illustrated through an English vocabulary teaching application.
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1. Pjt van dé

Thuyc té ting cuong dang tré nén ngay cang phd
bién, cac nén tang phat trién AR dang ngay cang hoan
thién va dugc ap dung rong rai trong nhiéu linh vuc,
bao gdm gido duc (GD) , y té, thuong mai, giai tri,
va nhiéu linh vuc khac. Cac san phim st dung cong
ngh¢ AR luon mang lai su doc dao, sang tao va thu
hat mot lugng ngudi ding déng ké, nhu cac tmg dung
Pokemon Go, MondlyAR,...

Hién nay, voi nhimg k¥ thuat tién tién cing su
chay dua vé cong nghé, AR dang dugc (mg dung vao
nhiéu linh vyc va két hop cliing nhitng cong nghé khac.
bac biét, linh vuc GD 1a mot moi trudng vo cung tiém
ning va diy hira hen dé AR phét trién va md rong
hon nita. Su két hop ciia AR va GD s& mang lai trai
nghiém hoc tap thu vi, chan thuc, sinh dong ma ung
dung dem dén cho nguoi hoc.

Hoc tir vung 12 mot phan thiét yéu trong hoc ngoai
ngit . Vi ¥ nghia ciia tir méi thudng duge nhdn manh,
du la trong sach hay trong 16p hoc. N6 cling 1a trung
tam cua viéc hoc mot ngdn ngit moi va co tam quan
trong d6i v6i nguoi hoc ngon ngir. Tir vung chung ta
phai biét dé giao tiép hiéu qua, truyén dat y tuong va
dién dat ¥ nghia ctia ngudi noi.

2. Noi dung nghién ciru
2.1. Thue té do

Thuc té a0, hay con goi la thyc tai do, 1a thuét ngir
duoc su dung dé mo ta moi truong dugc tao ra bdi con
nguoi . Nhitng méi truong nay duoc tao ra thong qua
cac tmg dung va phan mém chuyén dung, sau d6 hién
thi trén man hinh may tinh hodc qua kinh thyc té ao dé
mang lai trai nghiém gan nhu thyc t& nhéat cho ngudi

str dung, giup ho cam thay nhu dang thuc sy & trong
khong gian d6. Nguoi sir dung thiét bi thuc té a0 co
thé kham pha va twong tac vai cac dbi trong ao trong
moi trudng ndy. Hidu Gmg nay dugce tao ra boi thiét b
VR gén trén ddu va man hinh hién thi trudc mat, hodc
thong qua cac phong dic biét duoc thiét ké véi nhidu
man hinh 16n. Bén canh viéc tao ra trai nghiém hinh
anh ao, cong nghé VR ciing tuong tac voi nguoi dung
qua céac giac quan khac nhu thinh gidc, khtru giac va
xUc giac.

2.2. Mt s6 SDK hé tro

ARKit: 1a mot khung duy nhét cho phép cac thuong
hiéu ciia nha phat trién thiét ké va tao ra trai nghiém
tuyét voi cho cac thiét bi iPhone va iPad tuong thich
(iPhone va iPad tuong thich phai dugc trang bi bo xur
1y A9 tr& 1én). Cac chire ning cia ARKit SDK gidng
nhu hau hét chirc nang ciia AR SDK, bang cich cho
phép thong tin k¥ thuat sb va cac déi tugng 3D dugc
hoa tron voi thé gidi thyc nhung cung cap kha ning
nhan dién t6 vé s6 luong thiét bi hién c6 ma n6 hd
tro.

ARCore: Tuong ty nhu ARKit, n6é cho phép cac
thuong hi¢u va nha phét trién mo tmg dung AR va
chay trén dién thoai thong minh va may tinh bang
tuong thich cia Google. Mot trong nhitng tinh nang
dang chi ¥ nhat ciia ARCore 14 né ciing hd tro cac
thiét bi hd tro OS va cung cip cho cac nha phat trién
quyén truy cap nhanh cho nguoi ding trén ca hai nén
tang.

Metaio: & mot trong nhitng b SDK ¢6 nhiéu tinh
ning cho phat trién img dung AR. SDK nay hd trg xdy
dung tng dung AR hoan chinh, véi cac tinh nang theo
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dai 2D, theo ddi dya trén dia diém, thuc té mo rong
2D, 3D.

Vuforia: do hing Qualcomm phat trién. Diém manh
cta Vuforia chinh 1a tinh ning ding ky: ddi tuong,
hinh anh, di liéu do ngudi dung dang ky, hinh try, hinh
hop, van ban, khung danh dau. Gan déy, cac tinh ning
méi ciia Vuforia ciing thu hut rit nhiéu sy quan tim
ctia gidi 1ap trinh vién nhu céac tinh nang: dia hinh
thong minh, theo doi mé rong, hi€u ing nén, phat lai
video, nut 40, quan 1y tic nghén.

Wikitude: hd tro kha nhiéu tinh nang cho AR, ndi
bat 1a cac tinh nang vé ting cudong hinh anh va moéi
truong ao cho cac moé hinh 3D tinh va dong. Bén canh
d6 SDK nay ciing hd trg phat trién tng dung da nén
tang cung véi hé thong dam may.

Blippar: cung cip cac nén tang AR dé phat trién
cac tng dung quang céo va phat hanh ndi dung. Uu
diém cua Blippar la cong nghé nhan dién hinh anh.
2.3. Thiét bi phan ciing AR

Kinh AR 12 mét thiét bi hién thi théng minh c¢6 ciu
tao gém cac bg phan:

- Man hinh hién thi trong suét: man hinh hién thi
duoc lap dat tryc tiép trén trong kinh, vira cho phép
hién thi thong tin vira c6 thé quan sat thé gidi thuc nho
chu tao trong suét,

- Camera: camera chat lugng cao cho phép quay
video va hd trg cdc ing dung khac nhur quét ma vach,
mé QR, hd tro nhan dang ddi tuong, ...

- Micro: ngoai micro chinh phuc vu viéc ghi am,
quay video, kinh AR con c6 thé dugc trang bi thém
micro phu ¢6 chirc ning khir nhiu tap am,

- B diéu khién hién thi: phat tin higu truyén dan
qua hé théng dng dan quang dé chiéu vao mat ngudi
dung,

- Bong co rung: thuc hién chiic nang thong bao
cho nguoi dung,

- Ngoai ra con c6 cac by phan khac nhu pin,
touchpad, khe cdm thé nhd ngoai, cong két ndi USB
va hé diéu hanh nhing.

2.4. Ung dung ciia AR trong gido duc

Tang kha ning va mic do giao tiép: Mot trong
nhing 1y do nén st dung thuc té ting cuong trong
gido duc 1a cong nghé nay gitip x6a bo cac rao can vé
ngon ngilt, van hoa va khoang céch dia ly . Thong qua
sirc manh cua thuc té ting cudng, sinh vién va cac
gi4o vién co thé hiéu nhau hon, mé ra co hoi hoc tap
va giao tiép cho moi GV va SV trén toan thé gioi.

Tao nén sy hoa hop trong GD: M6t cudc nghién
ctiu dugc thuc hién bdi Samsung vao thang 6/2016
cho thdy nganh GD d sin sang (g dung thyc té ting
cuong va thuc té 40 vao hoc tap. Theo khao sat, ca GV
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va SV déu ¢ nhan thie cuc ky tich cuc vé cong nghé¢
nay. Khoang 68% GV tham gia khao sat cho ring ho
mudn st dung nhiing loai hinh c6ng nghé nay trong
16p hoc cuia ho. Hon 86% GV dugc khao sat cho biét
ho gap phai nhiing thach thirc trong viéc gay hung tha
cho sinh vién tham gia va quan tdm dén khoa hoc.
Déng thoi, 93% GV dugc khao sat tin réng SV cta ho
s& rat hao himg voi co hoi sir dung thuc té ting cudng
va thyc té 4o trong 16p hoc.

Tao nén su cong tac gitta cac SV: Mot trong nhitng
loi ich 16n nhit ciia AR trong gido duc 1a cach n6 cho
phép va thuc day su hop tac giita cac nhom sinh vién.
Thyc té tang cuong c¢6 tinh hop tac vi tao ra sy turong
tac gitra thé gi6i thuc va nhitng hinh anh 4o, cho phép
SV cung nhau hoc tap va tang cuong kha nang lam
viéc nhém. Thyc té ting cuong c6 kha ning tao nén
su nhén thac va kinh nghiém déng déu cua cac nhom
SV khac nhau. Thong qua su trg giup cua hinh dnh k¥
thuat s6 dugc dua vao thé gidi vat Iy, cac nhoém SV bi
cach biét boi khoang cach dia 1y co thé dé dang hop
tac lam viéc nhom nhu thé ho dang cung & trong mot
16p hoc.

Phuc vu cac chuyén di thuc dia: Vi nhiéu ung
dung AR chi yéu cau sir dung dién thoai thong minh
hodc may tinh bang, khong can thém thiét bi chuyén
dung, cong nghé nay phu hop dé s dung cho cac
chuyén di thuc dia va hoc tap ngoai khoa, vi du nhu
thién van hoc. B?ing cach hudng dién thoai Ién troi,
SV ¢6 thé ngay lap tirc xac dinh cac chom sao va xem
thong tin vé& chung.

AR/VR trong day nghé: Pdi voi cac chuong trinh
day nghé, tap huin cho cong nhan, AR/VR gitip hoc
vién thuc hanh dé dang, thao tac nhiéu lan va tiét kiém
chi phi. Viéc hoc nghé stra chita c6 thé thuc hanh ngay
trén may tinh, dién thoai ma khong cin trang bi may
moc that. Khi thao lip may moc ciing khong can nhiéu
thiét bi thyc t& ma van dam bao hiéu qua va chinh xac.
Céc bd phan, chi tiét duoc sb hoa 3D va dung cong
nghé thuc té a0 dé hoc vién ¢ thé thuc hanh moi luc,
moi noi, khong phu thudc vao diéu kién thuc dia.

2.5. Nguyén Iy hoat dong

AR c6 thé duogc xay dung bang cach thyc hién bon
nhiém vy co ban va riéng biét, va Kkét hop dau ra mot
cach hiru ich:

- Chuyp man anh: Dau tién, thuc t& can duge tang
cudng bang cach sir dung thiét bi chup hinh anh nhu
may anh hogc thiét bi nhin xuyén thdu nhu man hinh
hién thi deo vao dau. Vi du: dién thoai thong minh,
kinh AR.

- Xacdinh man anh: Thuc té thu duge phaidugc quét
dé xac dinh vi tri chinh xac ma ni dung o dugc nhing.
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Vi tri ndy ¢6 thé duoc xac dinh bang cac dau hiéu (thé
truc quan) hodc bang cach theo ddi cac cong nghé nhu
GPS, cam bién, hong ngoai hoic laser.

- Xt Iy man anh: Khi bdi canh dwoc nhan dang va
xac dinh 13 rang, ndi dung ao twong g duoc yéu cau,
thuong 14 tir internet hodc tir bat ky loai CSDL nao.

- Quan sat man anh: Cubi cung, hé théng AR taora
mot hinh anh hdn hop ciia khong gian thuc ciing nhu
n6i dung a0. Ngudi sir dung AR van ¢6 thé cam nhan
duoc thé gisi thuc xung quanh ho. Diéu nay 1a khong
thé ddi v6i VR.

Registration ~

of virtual
content

SPATIAL MODEL ‘

Real-world model Pose
tracking

Situated

Virtual content visualization

User input
and camera

_ movement

Hinh 1. Nguyén Iy hoat dong
2.6. Kién triic hé thong

Kién tric hé thong AR gdm c6 3 phan: Thé gioi
thyc; Cac thiét bi phan cting nhan dién cac thanh phan
ctia moi truong; Phin mém hd trg, trong do:

- Thiét bi phan ctg cho AR gdm cé: bd vi xir 1y,
man hinh, cam bién, cac thiét bi dau vao, cac thiét bi
dién toan di dong nhu dién thoai thong minh, may
tinh bang c¢6 chira may anh, cam bién gia téc, GPS,
la ban,...

- C4c thiét bi hd trg AR hién tai ndi bat c6 thé ké
dén nhu Microsoft Hololens 2, Vuzix Blade AR, hoic
cac dong dién thoai cao cép.

- Cac phan mém AR duoc tich hop duoc cac thong
tin ting cuong vao thé gisi thuc. Mdi phan mém AR
phai 1iy dugc toa do thé gidi thyc tir cac hinh anh cia
may anh, toa do nay khong phu thudc vao cac may
anh. Qua trinh nay goi la dang ky hinh anh, str dung
cac PP khac nhau vé thi gidc may tinh, qua trinh nay
c6 thé chia lam 2 budc:

Budc 1: Phat hién cac diém can quan tam, hodc cac
diém danh dau chuan, cac duong quang hoc trong cac
hinh anh thu dugc tr may anh.

Budc 2: Xay dung lai thé gidi thyc dua trén cac
thong tin thu thap tir budc 1, c6 thé tinh toan trudce
mot s cdu trac 3D trong truong hop dung canh qua
phirc tap. Sau d6 bd sung thém cac thong tin cin ting
cuong.

2.7. Cac yéu cdu hé th(fng hoc tir vung tiéng Anh

Phan mém hoc tir vung st dung Vuforia Engine dé
nhan dang hinh anh va dung khéi 3D 1én. Khi st dung
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Vuforia can phai cai dat moi truong trong Unity va tao
dir liéu hinh anh trén website cua Vuforia. Xay dung
tuong tac gitra ngudi dung véi cac yéu t6 ting cuong
nhu: vudt, di, luét, cham. Cac hinh anh, khéi 3D cin
phai sinh dong va co strc 16i cudn. Hinh anh phai ¢6 do
tuong phan cao, sic nét va nhiéu chi tiét.

2.8. Phdn mém hoc tir vieng tiéng Anh

Dich vu phin mém gom céc chirc ning co ban sau:

- Tao hinh anh ting cuong gém: khdi 3D, hinh
anh, van ban, video

- Churc nang tuong tac véi hinh anh tang cuong
gdm cac twong tac phong to, thu nho va di chuyén déi
tuong.

- Tao chtic ning phat Am: Véi mdi hinh anh duoc
tang cuong, toi s€ chuén bi mot doan ghi am tr vung
d6. Str dung Audio Source dé luu ban ghi 4m tir vung.
Két hop voi nit Button dé ra 1énh cho phﬁn mém doc
tr vung [én.

Phan mém hoc tir vung tiéng Anh yéu ciu nén
tang di dong Android 7.0 (API level 24) trd 1én. Tu
Android 7.0 s& c6 nhitng hd trg v& may anh va phu
hop véi SDK ciia Vuforia. D6i voi nhing chiée dién
thoai di dong hién nay, da s6 déu c6 cdu hinh may kha
1a ot chinh vi thé phﬁn mém s& ludn duge thuc hién
ma khong lo ngai van d& vé méi truong khong phu
hop.

2.9. Ddinh gia

Uu diém: Nhitng phan mém hoc tir vung tiéng Anh
trudc day chi cung cap kién thirc don thuan khong tao
ra sy sinh dong, mdéi mé trong qué trinh hoc tap va trai
nghiém Gng dung. Véi cong nghé AR, nguoi dung con
dugc trai nghiém va quan sat nhitng hinh anh 3D, cac
thong tin ting cuong duoc thém vao giup kién thirc
dugc mo rong va rd rang hon so véi cac hoc thong
thuong.

Nhuoc diém: Dit liéu hinh anh 16n nén khong thé
mé rong & phién ban chay offline
3. Két luan

Bai bao gioi thiéu qui trinh xay dung mot ung
dung thuc té ting cuong bao gdm céu triic, nguyén 1y
hoat dong va cac ky thuat sir dung trong AR. Céc két
qua nghién ctru dugc minh hoa qua tng dung hoc tur
vung tiéng Anh AR.
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