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SCIENCE - TECHNOLOGY

VE MOT QUI TRINH XAY DUNG UNG DUNG THUC TAI AQ
VAQ TRONG GIANG DAY CAC NGANH KY THUAT

TRONG TRUONG DAI HOC

THE PROCESS OF BUILDING APPLICATION OF VIRTUAL REALITY

IN THE TECHNICAL TEACHING IN UNIVERSITY

TOM TAT

Thue tai 40 (VR) hién dang la mt finh virc phat trién va (ng dung manh
trong xa hdi ndi chung, trong gido duc dao tao ndi riéng. N6 |a mét trong nhitng
cbng nghé ndi bat trong Cudc cach mang cdng nghiép 4.0 va cang ting dung
manh hon khi mang di dong 5G va cong nghé dam may dang duoc trién khai
manh mé trong thic té. D& ddy manh (ng dung nhitng wu diém clia thyc té 4o
vao gidng day ky thuat, bai bao nay dé xuét mét qui trinh xéy dwng ¢ng dung VR
vao gidng day trong cac truong dai hoc ki thuét. K&t qua nghién ciu thi nghiém
da chirng t6 qui trinh d& xudt phu hop va mang lai hiéu qua gido duc va dao tao
t6t hon, sinh vién hoc hitng thd hon va hiéu sau hon, nhat la cac khai niém kho,
cac ki thuat, chi tiét phic tap...

Tur khoa: Thyc tai 8o (VR), Thuc tai &o tang crong (AR), gidng day ky thuat,
gido dyc va dao tao.

ABSTRACT

Virtual reality (VR) is currently a field of development and strong application
in society in general and in education and training in particular. It is one of the
prominent technologies in The Industrial Revolution 4.0 and is increasingly
applied when 5G mobile networks and cloud technologies are being strongly
deployed in practice. In order to promote the application of the advantages of
virtual reality in technical teaching, this paper proposes a process to build VR
applications in teaching at technical universities. The results of the pilot study
have shown that the proposed process is suitable and brings better education
and training, students are more interested and understand more deeply,
especially difficult concepts, the complex techniques and details...

Keywords: Virtual Reality, Augmented Reality, technical teaching, education
and training.
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1.DAT VAN BE

Hién nay, thic tai 4o (VR) va thyc tai 4o tang cwong (AR),
mot trong nhirng linh vic quan trong ctia Cach mang cong

Ha Manh bao’,
Pham Van Chién, Nguyén Van Tung

nghiép 4.0, dang phat trién va ting dung manh mé trong
nhiéu Iinh vic khac nhau. Sy trién khai mang 5G két hop
voi cbng nghé dam may cang lam cho viéc trién khai cac
(’ng dung VR vao cudc song xa hoi duoc ddy manh hon bao
gio hét. Trong giang day ciing vay, VR ngay nay dugc (*rng
dung manh mé& nham nang cao chét lvong gido duc, dao
tao vi nhitng wu diém cdia né, nhét la trong cac linh vic y té,
k§ thuat, quan si, van hda, du lich, nghién ctru khoa hoc, vii
tru va khéng gian...

Trong giang day VR nhu mot phuong tién truyén thdng
m@&i thdm nhép vao Iinh vyc cong nghé gido duc. Né dong
mot vai tro quan trong trong viéc thic day cai cach phrong
phap gido duc dai hoc hién dai trong céac truong dao tao,
giao duc & nhiéu cdp bac va mirc do khac nhau. Ung dung
cdng nghé VR trong giang day néi chung, day ky thuat néi
riéng cung cap cho ngwdi hoc mét nén tang hoc tap mai va
hiéu qua hon so véi cac phuong phap day hoc truyén
thong. D6 la ngudi hoc ¢d thé thyc hanh théng qua viéc
tvong tac dé dat dwoc kha nang trai nghiém, quan sat,
nang luvc d6i méi qua cac bai tap thwc hanh day du véi s
hd tro cla cdng nghé VR. T dé gitp cho ngudi hoc co
duwoc cac k§ nang nghé nghiép, hiéu quéa gido duc cong
nghé duoc nang cao, nhat la viéc hoc tap co6 su hd tro qua
madi trvong tich hop mang 5G v&i cbng nghé dam may.

MOt van dé quan trong trong viéc (*ng dung cdng
nghé VR trong gidng day k¥ thuat la thiét ké bai gidng voi
VR nhu thé nao dé dap (ng duoc yéu cau nang cao chat
lvgng dao tao?

Trong phuong phép giang day truyén thdng da gat hai
dugc nhiéu két qua quan trong. Nhwng triedc si phat trién
va rng dung nhanh chéng cua khoa hoc ky thuat hién dai
vao cudc séng ngay nay thi n6é da boc 16 nhitng han ché
trong viéc giang day dao tao cung ng ngudn nhan luc
chét lwvgng cao phu hop véi nhu cau thuc té, nhat la trong
gidng day cac khai niém, cac chi tiét, cac qui trinh k¥ thuat
phtrc tap nhu trong céc [inh viee hang khong, lai xe, linh vire
co khi, dién ti, tv dong hoa va truyén théng.

Viéc (rng dung céng nghé VR trong giang day da khac
phuc dwoc cac han ché clia phuong phap gidng day truyén
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thong. N6 cho phép tao cac dbi tvgng ma nguoi hoc co thé
twong tac voi cac khai niém triru tvgng; cho phép quan sét,
twong tac ve6i cac doi twong ky thuat, cac qui trinh k¥ thuat
phtrc tap, tinh vi va nhét la trong diéu kién hién nay cac
thiét bi thuc hanh con qua dat...

Truéc nhivng doi héi thiét thuc nhu vay, bai bao nay sé
dé xudt mot qui trinh thuc hién xay dyng bai gidng néi
chung, bai thyc hanh ky thuat néi riéng, st dung cong
nghé VR va céc ky thuat khac, nham xay dung duoc bai
gidng (ng dung VR tir nhiéu ngudn dit liéu c6 san. B6 cuc
phan con lai clia bai bdo nhu sau: phan 2 sé trinh bai kién
thirc co ban, c6t 16i clia cdng nghé VR va ¢ng dung VR
trong gido duc, dao tao; phan 3 dé xuat mot qui trinh xay
duyng bai giang (rng dung VR tir cac ngudn tai liéu co san;
phan cudi cung la két luan.

2. CONG NGHE THUC TAI AO VA NG DUNG TRONG
GIANG DAY
2.1.Cébng nghé VR

Cong nghé thuc té o la mot hé théng cong nghé cao
két hop vai cong nghé kich thich, cdng nghé hién thi, cong
nghé cam bién, cong nghé mang, cong nghé d6 hoa may
tinh va céc chirc nang nhan tao dé tao ra mé phéng canh
twong tac nhap vai ddm minh clia ngudi st dung vao trong
moi treong do phdng theo thé gidi thic thdng qua thi giéc,
thinh giac, hiéu &ng xic giac clia ngudi dung. Cong nghé
thuc t€ do st dung man hinh do phéan giai cao, tuvong tac
nhay cdm va dé hoa ba chiéu cho phép may tinh co thé tao
ra moi truong 4o ba chiéu. Nguoi dung don gian chi can
dwa vao ban phim va chudt hodac mot s6 thiét bi dau vao
nhu deo gang tay chuyén dung, mi chuyén dung va céc
thiét bi dac biét khac dé nhap vai ddm minh vao khéng
gian ao, nhan thic va thao tac véi tat ca cac doi twong
trong méi trvong 4o. Sy twong tac clia nguoi st dung trong
thé gi6i 4o v6i thoi gian thuc cho phép nguoi st dung cé
cam giac hoat dong véi déi tuong thuc sy tvong tw nhu
trong mai truong thic. Cong nghé thuyc tai 4o dong vai tro
quan trong trong thé gi¢i &0 va né c6 3 dac diém mau chét
duoc thé hién bang tam giac VR [1, 2] (hinh 1).

Hinh 1. Tam gidc VR

e Sy nhap vai (Immersion - sy nhap vai, dm chim)

Tinh nang chinh cGia cong nghé thuc tai o la lam cho
nguoi st dung cdm thay minh la mét phan cdia moi truong
thuc tai 40. Bong thoi, nguoi st dung cling c6 thé cam
nhan dwoc nhiéu nhan thirc khac nhau, chéng han nhw
nhan thic thi giac, nhan thirc xac giac, nhan thic thinh
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giac, cAm giac vat ly, nhan thic chuyén dong, nhan thic
kh(ru giac, nhan thirc cdm giac lyc,... Tat cd nhitng diéu nay
cho phép nguoi diing tao ra cam giac nhap vai, ddm minh
vao moi truong thé gidi 4o nhu that.

¢ Twong tac (Interaction)

Hé théng thuc té do dat dwgc sy twong tac thuc sy gilra
moi trudng thuc clia con ngudi va mdi tredng o, chang
han nhw chuyén dong clia tay, chuyén dong xoay dau, di
chuyén clia moi nguoi xung quanh,... Bong thoi vaéi sy trg
gilp clia cac thiét bi phan clng dac biét, hé thdng thuc té
4o cho phép dap tng nhanh chéng déi véi théng tin dau
vao clia nguoi dung. Cho phép ngudi dung c6 cdm nhan vé
su twong tac gilka ngudi va may tinh thyc su.

e Tudng tvong (Imagination)

Thuc té do gilp nguoi dung vuot qua giéi han khong
gian va thoi gian, ddm chim trong thé gi¢i ao dé c6 dugc
kién thirc méi, hi€u biét mai, tlr d6 gia tdng nhan thirc va
tri giac clia nguoi s dung va kich thich ho sang tao ra y
tudng moi.

Kién trac ciia mot hé thdng thuc tai 4o (hinh 2) gom céac
thiét bi dau vao nhu chu6t, ban phim,...; cac thiét bi dau ra
nhu thiét bi hién thi, loa, tai nghe.... va dac biét la thanh
phan VR Engine [2].

Position &
Orientation

visual,
auditory,
haptic,

touch...

Rendering
Processor

World Database

Hinh 2. Kién trlic cliahé thong VR

e BO xtr ly dau vao (Input Processor): Diéu khién cac
thié€t bi nhap théng tin vao may tinh nhu ban phim, chuét,
b6 theo ddi vi tri 3D, hé théng nhan biét tiéng néi...

¢ BO xir ly m6 phédng (Simulation Processor): Pay la
thanh phan c6t 16i cla hé thdng VR. BO xir ly m6 phong
nhan dau vao cla ngudi dung va bat ky hanh dong nao
duwoc lap trinh vao thé gi¢i 4o va xac dinh hoat dong xay ra
trong thé gi¢i thuc tai do.

e BO xUr ly két xudt (Rendering Processor): Tao cdm giac
dwa t&¢i nguoi dung.

e Co s¢ dir lieu thé gi6¢i (World Database): Luvu cac doi
tvong trong thé gi¢i va cac kich ban mo ta cac hoat dong
cla chang.

VR c6 thé duoc phan loai thanh hai loai chinh dwa trén
murc dd tuwong tac va moi tredng nhép vai.

¢ VR nhap vai: dugc trinh bay trén nhiéu man hinh kich
thudc phong khac nhau hodc thong qua mét don vi hién
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thi gan trén dau. Phan ciing dac biét nhu gang tay, bd 4o
vét va hé théng may tinh cao cip co thé can thiét trong
maéi tredng VR nhap vai.

* VR khong nhap vai: mé phang may tinh duwoc thé hién
trén may tinh cd nhan truyén théng va tuong tac véi moi
treong ao duoc thuc hién bang ban phim, chudt, can digu
khién hodc man hinh cdm rng.

VR Software Tools

T —————
r T T |
3D Modeling Softw \'Re 1 ZEGanphlcs Dlg(alsoS;L:‘dxf.dnng
|| Autodesk3dMax(3D |_|
Studio MAX) WITNESS VR
- a |__ OpenSimulator
AC3D (OpenSim)
| Acon3D -
| Modeller | Ogogho
= CmemadD — Croquet
= GL Studio - Syzygy
—  Cobalt “—t Flexsim DS
Electric Image
- Animation System
(EIAS)
I~ Poser

“— Maya

Hinh 3. M@t s6 ¢6 cu phanmém VR [5]

Céac cong cu phan mém thuc tai 4o hién nay duoc phat
trién manh mé va phong phd. Hinh 3 cho thdy mét s6 cong
cu phan mém thuc té do phd bién hién nay. Dac biét moi
treong Unity3D st dung Android d& cho phép dé rang xay
dwng cac kich bdn Game néi chung, cac bai gidng day thyc
hanh k§ thuat noi riéng. Va dac biét sy phat trién AR clng
vGi cong cu Vuforia cang dwa dén (’ng dung maoi truong 4o
vao thuc t&€ manh hon. Su ra doi ciia VRcore/ ARcore cUa
Google d4 hé trg tao ra méi truong ao va tng dung thuc té
manh mé hon, dé rang hon.
2.2.'ng dung VR trong giang day

VR hién dwgc st dung nhu mot tro gilp giang day va
thwe hanh trong nhiéu Iinh viec nhu k§ thuéat, y hoc, thiét ké,
kién tric va xay dung, gido duc va dao tao bai vi n6 cé thé
mang lai sy cai thién Ién va thyc sy hiéu qua [3]. Pa cé
nhiéu nghién cru cac khia canh khac nhau viéc (rng dung
VR trong gido duc, dao tao trén thé gi¢i néi chung, & Viét
Nam néi riéng. Nghién ctru cla [4] d& cho thdy cong nghé
VR ¢6 kha nang khién nguoi hoc cdm thdy gan bo va co
dong lec hoc tap hon; cac tac gia trong [5, 6] da chi ra rang
VR sé m& ra nhitng huéng di méi cho viéc day va hac;
nghién ctu trong [7] cho thady VR c6 thé dwoc sir dung hoadc
diéu chinh dé dao tao sinh vién trong bat ky nganh hoc cu
thé nao, chdng han nhu an toan xay dwng, y hoc, giao duc
stic khoe....

Ngay nay, khong chi la viéc st dung cac cong nghé VR
trong I&p hoc, ma céc cai tién cdng nghé con cho phép cac
phuong an khac nhau véi mic dd twong tac va hda nhap
khac nhau. VR c6 thé sir dung dé tao mai trwdng hoc tap ao

linh hoat va cé thé sir dung céc dich vu nhu chia sé bat ky
hoat ddong nao cla nguoi dung nhw hién thi bai thuyét
trinh, tham dv hoi nghi truyén hinh, vé trén bang trang,
chia sé tép,... qua mdi tredéng mang. Hé théng VR cho phép
truy cap théng qua mang may tinh st dung HMD sé cho
phép nguoi hoc trai nghiém hoc tap sau sic hon.

Trén thé gi¢i nhieu dy an ¢ng dung VR trong moi
truong gido duc da dugc trién khai: tir giang day 4o bang
cach sir dung thé gidi a0 3D cho dén trai nghiém cu thé
hon nhu mé phéng lai xe VR hoac sir dung cac cdng nghé
4o dé dao tao cac k§ nang khong gian. Cac dv an tiéu biéu
duoc thé hién trong [8, 9, 10]. Hinh 4 minh hoa (*ng dung
VR trong giang day giai phau ngudi va giang day kj thuat
khéng gian.

O trong nuéc cling ¢ nhidu du &n phat trién (’ng dung
VR trong giang day. Dau tién phai ké dén di an ('ng dung VR
vao y hoc clia Truong Bai hoc Duy Tan (giai thwdng Sao khué
2018). Sau do6 phai ké dén sy phat trién iing dung VR/AR clia
cac cong ty VRTech, Co-Well Asia, ADT Creative...

I

Hinh 4. Ung dung VR trong giang day [4]

Viéc (ng dung VR vao giang day dem lai bon van dé
chinh lién quan cho nguei hoc:

e Kich thich va tdng dong luc, ham mudén tham gia vao
hoc tap chia ngudi hoc.

e Cho phép nguti hoc ti€p can theo cach kién tao.

e Cac thiét bi VR hién c6 gia ca phai chang va dé tiép can.
N6 cho phép ngudi hoc cé thé tham gia hoc & bat civ dau,
bat c lic nao, nhat la khi s dung mang 5G va céng nghé
dam may, nho cac dién thoai théng minh, may tinh bang...

e Cong nghé ao cho phép tuong tac nhiéu hon véi cac
tai liéu hoc tap so véi théng thudng.
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Céc cach tiép can
Gi&o duc

Giao duc day
da thoi gian
(mat doi mat)

Giéo duc
béan thoi
gian

Thé gi6i 4o dwa
trén van ban
duoc két noi

mang

Thuyc tai a0
V@i may tinh
Desktop

Dy an VR nhap vai
(d&m chim)

Giao ti€p gilra
cac canhan

Trai nghiém
thuc té

Duyét
thong tin

Hinh 5. C4c cach tiép can gido duc [6]

Trong giao duc cé ba phuong phép ti€p can la gido duc
toan thoi gian, gido duc ban thoi gian (moét phan & treong,
mot phan 4o hodc tir xa) va gido duc tir xa (o) nhu trong
hinh 5. Bac biét phuvong phap gido duc tir xa la phuong
phap ma nguoi day va ngudi hoc cé thé twong tac théng
gua mang nh¢ cac cong nghé truyén thdng hién dai ngay
nay, nhat la str dung céng nghé 5G va dam may thi viéc hoc
v&i VR ¢ thé thic hién trong thoi gian thuec.

3. QUI TRINH THIET KE BAI GIANG KY THUAT UNG
DUNG VR

Viéc thiét ké bai gidng k¥ thuat 'ng dung VR doi hai trai
gua nhiéu budc va dugc thé hién nhw hinh 6. Dau tién phai
xac dinh cac muc tiéu ctia khéa hoc. Viéc xac dinh cac muc
tiéu cho phép danh gia phan kién thirc giang day nén st
dung md phéng, md phéng do may tinh tao ra hay thuc té
4o (m6 phéng 3D). Viéc nay cho phép danh gia muc tiéu clia
cac phan kién thic gidng day trong cac bai giang clia khéa
hoc. Buéc ti€p theo phai ti€én hanh tinh chinh cac phan da
Iwa chon dé rd muc dich tirng phan hon, tir d6 lwa chon danh
s&ch cac muc tiéu str dung VR va phuong tién va tién hanh
xa@y dwng kich VR dap tng trng muc tiéu. Trong tirng muc
tiéu thi i, nguoi thiét ké phai xac dinh muc hién thuc can
thiét (tlr tvdng twong dén thuc thé); xac dinh ki€u va mikc
dam chim (tr khéng ddm chim t¢i ddm chim hoan toan
trong moi truong 3D); Xéc dinh loai tvong tac véi dau vao va
dau ra cdm bién, dau vao va ra thé gi6i 4o hodc mdi trwvong
can thiét. Sau khi thuyc hién thiét ké xong moi muc tiéu, méi
trvong do sé duoc thiét ké va xay dung theo yéu cau muc
tiéu, theo nguoi chi dan hodc nguoi xay dung thé gidi ao,
theo ngudi hoc hodc méi trwong cd dwgc tir sira d6i moi
trwong cd sén. Tiép dén ngudi thiét k& phai tién hanh thiét ké
va lva chon phan mém, phan ctrng phu hop. Cudi clung
chuyén san pham cho mét nhém nguoi hoc thi diém dé
kiém thir. Qua trinh kiém thir trén nhdm nay thuc hién I1ap
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nhiéu lan dé danh gia, tinh chinh cho dén khi thda man yéu
cau. Ké tiép theo mdi trvdng ao can duwoc thlr nghiém chép
nhan véi s6 dong nguoi st dung va cling nhan y kién phan
hoi, tinh stra cho dén khi thda man yéu cau chap nhan. Cudi
cung la trién khai sdn pham thuc si vao giang day.

Stra chita bd xung phu hop
theo két qua danh gia

Thda man yéu
cau?

Thiét ké va xay dung mdi truong
ED)
Chon phan mém/phén cting VR va
hé thong phan bd
DPanh gia moi trvdng do véi nhom
th* nghiém
Stra b6 xung lai méi tredng 4o
Thda man yéu
cau?
—ee )
Panh gid moi trvdng do voi sO
dong nguoi st dung theo yéu cau
muc tiéu
Y ‘ N

Két thuc

Hinh 6. Qui trinh thiét ké bai gidng (ing dung thuc t& o (VR)
4. THU NGHIEM

Qua trinh thtr nghiém véi cac muc tiéu don (i = 1) dwoc
ti€n hanh trén 2 kich ban: 1) Xay dwng mdi trvong véi
Unity3D/Android; 2) Thu duoc mdi truong tr bai giang
Video clip c6 san. Qua trinh thuc hién 2 kich ban nay dwoc
thé hién nhw hinh 7.

Kich ban 1 dwoc thr vdi bai hoc nhan dién mot so linh
kién dién tl nhuw: Quan sat hinh anh 3D ctia cac linh kién va
dpc tham s6. Kich ban 2 duwogc thuc hién véi VideoClip cé
san vé co dién tir: hoc vé& mo to servo va lap trinh diéu khién
mo to servo. Cac bai hoc véi VR s& lam nguoi hoc dam chim
trong moi trvong 4o sé gilp ngudi hoc nam chac kién thic
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va duoc trdi nghiém hon. Céc kich ban dugc thuc hién trén
kinh VR Grear VR va dién thoai théng minh Samsung S9 v¢i
hé diéu hanh Android.

> ] "“ % ; - / \ N\
\ oem
Y
[n ] I, \
Hinh 8. Kich ban 2: Hinh anh moto servo dugc chuyén tir Videoclip sang VR
a)
b)

Két qua thir nghiém vai nhiéu lvot sinh vién nganh dién
tl, co dién tr, cong nghé thong tin déu cho danh gia co tac
dung tot hon trong nhéan thikc kién thikc, nhat 1a cac chi tiét
ky thuat co dién tir phic tap. Hinh 9 la mot s6 hinh anh sinh
vién Pai hoc Céng nghiép Ha Noi hoc voi ttng dung cbng
nghé thuc tai 4o trong I6p hoc thic hanh.

|

Hinh 9. Sinh vién Dai hoc Cng nghiép Ha Ni hoc tép véi tng dung thyc
tai do
5.KET LUAN

Cong nghé VR hién nay thyc sy l1a cong nghé hiru hiéu
trong nhiéu Iinh vuc néi chung, trong gido duc, dao tao ndi
riéng. Va né la mot cdng nghé quan trong trong Céch

Hinh 7. ) Kich ban ; b) Kich ban 2 mang cdng nghiép 4.0 hién nay. Bai bao nay da trinh bay
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nghién ctru, khdo sat viéc ting dung VR vao giang day céac
nganh ky thuat. Bong thoi tac gid da dé xuat qui trinh xay
dwng ting dung VR vao giang day va tién hanh mot sb kich
ban minh hoa cho qui trinh d6. Két qua th* nghiém (ng
dung VR vao trong gidng day k¥ thuat cho sinh vién dai hoc
nganh co dién t, dién tl, cdng nghé théng tin da ching té
hiéu qua giang day dugc néng cao, sinh vién hitng thu hon,
tap trung dam chim hoc trong thé gi¢i 4o nén hiéu va nhé
kién thirc tot hon nhiéu cach day hoc truyén thong. Hvdng
phat trién ti€p theo clia nghién clru sé tap trung xay dung
maoi trudng ao dao tao tir xa véi sy tich hgp ctia cong nghé
5G va cong nghé dam may nham nang cao hon nita hiéu
qué gido duc dao tao dap rng dugc nhu cau ngudn nhan
lvc chét lwong cao ngay nay.
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