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Abstract: The application of virtual reality (VR) and augmented reality (AR) technology that are considered
as modern teaching technologies in university education has been being rapidly developed. The learners
are able to interact with device's parts in a virtual environment to explore, deeply understand device's
Sfunctions and operate instrument easily. The VR/AR systems also helps students feel both interesting and
easy to understand, deeply remember and frequently practice. The VR/AR based education contributed
in solving the shortage of modern analytical equipments, giving the chance for practicing and improving
analysis skills of students, avoiding the risks of conducting complex experiments, saving time and money
as well. As a result, the quality of undergraduate education is improved due to the students can adapt
to the rapid development of analytical equipments in practice while the universities could not equip
infrastructure. It can be seen that the application of VR in laboratory teaching has brought a completely
new, intuitive and lively training method, helping to improve the educational environment, save costs and
therefore improve the learning quality for students.
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1. Pit vin dé

Céch mang Cong nghé¢ 4.0 da va dang dem lai su
thay doi to 16n trong cac linh vuc xa hoi va doi séng,
trong d6 co gido duc voi hoat dong day hoc dién ra
moi liic moi noi. Cong nghé thuc té 4o (Virtual Reality,
viét tit 1a VR) 1a thudt ngir miéu ta méi trudong md
phong bang may tinh hodc cac thiét bi chuyén dung
khac, & d6 hinh anh duoc hién thi trén man hinh may
tinh thong qua kinh nhin ba chiéu nhim tao ra mot
thé gi¢i “nhu that”. Thong qua hé thong VR, ngudi
ding c6 thé thao tac bang tay bam diéu khién va cam
nhan nhu dang hoat ddng trong thé gi6i thuc. Khac
v6i VR phai sir dung kinh thi Thuc té 4o ting cudng
(Augmented Reality-AR) 1a nhiing hinh anh thyc té
ma chinh nguoi xem nhin bang mét that va dugc bd
sung thém thong tin 4o cho nd. Nguoi dung co thé dé
dang twong tac véi thé gioi 4o ngay trong thuc té& nhu
cham va phu 1én n6 mot hinh anh trén anh that. VR/
AR tao cho nguoi dung nhitng cam giac y nhu that,
khong tach riéng thé gidi ao va that.

Khi tmg dung cdng ngh¢ VR/AR trong giang day
va dao tao ¢ truong PH, dbi tuong dugc huong loi
nhiéu nhét 14 sinh vién (SV) boi cac gid hoc mang dén

cai nhin tryc quan va toan dién nhéat, chat luong hoc
tap duoc chuyén tir ghi nhé kién thire sang tu duy bac
cao, khuyén khich SV hoc tap tich cuc, chu dong, tang
cuong rén luyén tay nghé phuc vu nhu ciu cong viée
sau khi ra truong.
2. N§i dung nghién ciru
2.1. So lwoc vé iing dung VR/AR trong linh vuc
gidng day Hoa hgc trong va ngoai nudc

Trong linh vuc hoa hoc (HH), AR da bét dau duoc
str dung tir nhitng ndm 2000 dé tao ra cac hé thong
thi nghiém mo6 phong giup cho nguoi hoc tuong tac
nhu dang tién hanh trong phong thi nghiém. So véi
VR phai dung kinh chuyén dung, AR khong qué phirc
tap. Trong qua trinh hoc, SV ¢6 thé tai ngay tmg dung
ctua AR trén dién thoai di dong va hoan toan tuong tac
v6i khong gian gitia that va do. Trong 16p hoc, hay ¢
nha SV ¢6 thé “tién hanh” cac thao tac thi nghiém ma
khéng phai dén dén tan noi trong khi khong tén hoa
chét va céc thiét bi thi nghiém. Trong hoc tap HH kha
ning cam nhén va tu duy khong gian 3 chiéu dong vai
tro quan trong, ngay ca SV bac PH cling gap khé khan
khi dwoc yéu cau hiéu, giai thich cac cdu tric phan tir.

Nhing niam gan ddy mot sd truong PH ciing da
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dAu tur cho mang nay. Hau hét SV khi trai nghiém cong
nghé VR déu rat hao himg khi duoc dam chim trong
thé gi¢i mo phong do may tinh tao ra. Cong ngh¢ nay
da va dang tao ra nhleu himng thi cho SV tiép can cac
van dé truc quan va song dong.

2.2, Phwo‘ng phap xdy dung hé VR/AR mé phong
thiét b va dé xudt itng dung trong giing day thi ng-
hiém

Phuong phap (PP) xay dung hé¢ VR/AR

Giang day thuc nghiém HH st dung cong nghé
AR, khi md phong céc thi nghiém, cac thuat todn co
thé str dung nhu dua trén thuc té ting cudng danh dau
(marker based augmented reality), phan chia hoat
canh bang tay (adaptive hand segmentation), nhan
dang cir chi (gesture recognition), va udc tinh tu thé
tay (hand pose estimation) cho phép mo phong céc
vat thé nhu that thanh thi nghiém ao. Céac thuat toan
s€ dugc xay dung sao cho tir cac video binh thuong
(egocentric videos) tao ra dugc cam giac thi nghi¢m
that cho nguoi ding va co thé tién hanh trén may tinh
chay h¢ diéu hanh Android két hop voi kinh AR. Mot
dung cu kep (gripper) dugc dung dé di chuyén nguyén
tir va cac niit dugce gia dinh dé 4n va ndi cac nguyén tir
v6i cau trac phén tir khac trong méi truong AR. Khi
tién hanh thi nghiém, SV s€ tuong tac cac vat thé a0
bang cach xoay cac makers.

Cac thuat toan xdy dung phan mém mé phong
VR/AR nay duoc chia thanh 3 giai doan gdm: i) Qua
trinh x4y dung khung, ii) Tinh toan va dua ra cac ude
luong, iii) Lap trinh twong tac v6i thé gidi ao. Cy thé
nhu sau:

Buoce 1: Quay video ghi lai cac thao tac thi nghiém
thue té trén cac bo phén cta thiét bi HH.

Bude 2: Xay dung khung ndi dung nhim phat
hién va nhan dang, phan chia céc hoat canh trong thi
nghiém.

Bu6e 3: Xac dinh vi tri va hudéng cia mot doi
tuong; rit ra dugc nhiing dac diém chinh, nhiing dac
diém do6 1a nhimg dac trung cua dbi tuong (co thé mo
ta duoc ddi twong) (hand pose estimation).

Budre 4: V6i hé théng VR, can xdy dung tuong tac
giita tay va vét thé ao, v& ban do ranh gidi thé giéi thuc
va 40; thao tac bang tay voi vat thé o thong qua diéu
khién nhu véi tro choi dién tir.

Bude 5: Xay dung phan mém diéu khién cac thi
nghiém ao trén hé VR/AR. Céac animation (chuyén
dong) s& duoc 1ap trinh bang Unity, ¢6 sir dung cac
plugin tuong Ung, vi du VR thi dung plugin cta
Oculus, AR thi dung plugin ctia Vuforia.

- PP giang day thuc nghiém VR: Trén co so phan
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ciing va ph?ln mém mdi nhom 4 SV s& dugc thuc hién
nhd hudng dan ctia 1 GV va 1 k¥ thuat vién trong 4h
gdm: on luyén ly thuyét, phan tich cac dic tinh thiét
bi, thao tac thi nghiém, tham gia kiém tra danh gia.
Céc thi nghiém trén SV s€ lap lai trén 20 luot dé danh
gi4 hiéu qua va so sanh vai cac thi nghiém trén thiét bi
thuc. V6i cac thi nghiém AR va web 3D, SV c6 thé sur
dung dién thoai thong minh dé tu hoc tir xa.

- PP dinh gia hiéu qua thi nghiém AR/VR: Mdi
SV khi hoc thyc tap phan tich cong cu s& dugc tham
gia thém cac thi nghi¢ém trén cac bai hoc voi cong
nghé VR/AR, duoc kiém tra tmg dung kién thic qua
cac bai kiém tra 1y thuyét. Ngoai ra SV dugc thuc
hanh 2 1an trén thiét bi thuc t& dé danh gia hiéu qua
viée hoc trude qua VR/AR véi nhoém SV dbi chimg
khong duge thyc hanh VR/AR, chi hoc 1y thuyét va
nhom SV khéng qua thuc tap truéc VR/AR ma thuc
tap luon trén thiét bi dé danh gia hiéu qua vé mirc do
tiép thu kién thirc, thanh thao thiét bi, am hiéu PP va
kién thirc thuc nghiém.

2.3. Uu va nhwoc diém khi giing day siv dung VR/
AR

VR/AR la cong nghé dot pha hién dang dugc chu
trong va uu tién dua vao ung dung trong nganh GD
tai VN, mang dén nhiéu trai nghiém trong hoc tap. Co
thé thay:

Viéc timg dung cong nghé thuc té 4o vao cac gid
hoc s& mang dén cai nhin tryc quan va dé tiép can nhat
cho SV ciing nhu GV.

VR mang lai kha ning twong tac doc déo, thiic day
mo hinh dao tao tir xa cho phép ngudi hoc ¢6 thé hoc
tap moi Iuc moi noi khéc phuc han ché vé ngan cach
dia ly va gidm dugc mot luong 16n chi phi do di lai.

VR thyc sy hitu ich cho nhitng moén hoc cé tinh
trinh dién cao nhu: xdy dung, kién tric, du lich, cac
mon thyc nghiém nhu Vat 1y, Hoéa hoc, Sinh hoc hay
nhiing mon can tai tao lai hinh anh trong qua khir nhu
mon Lich str.

VR con duge sir dung dé phat trién cac mé phong
phiu thuat hay hinh anh ba chiéu cua co thé con ngudi
¢6 co ché phan hoi thong tin nhu mét co thé sdng, gitp
SV ¢6 thé tién hanh mot ca phiu thuat ao gidng hét
nhu mot ca md thuc.

Nhu vay, viéc ap dung VR vao PP gido duc hién
dai dem dén phuong thiic dao tao hoan toan mdi mé,
truc quan va sinh dong hon giup viéc hoc cua SV trd
nén tha vi hon rat nhidu; gitp cai thién moi trudong
GD, tiét kiém chi phi va nang cao chét luong hoc tap
ctia SV. Véi nhimg tinh ning thiét thuc, AR s& gop
phén hd tro cac muc tiéu hoc tip c4 nhan ciia SV béng
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cach dua noi dung hoc 1y thuyét vao thuc hanh, trai
nghiém tryc ti€p thong qua tuong tdc mot cach sinh
dong va tiét ki¢ém chi phi.

2.4. Mjt s6 nghién ciru vé xdy dung hé VR cho thi

nghiém phan tich cong cu

Véi hé thong VR dé thyc hanh phan tich kim loai
ning trong mau dat va miu rau trén thiét bj ICP/MS,
n6i dung gom:

i) Chuén bi mau phan tich: gdm cac thao tac: cin
mau trén can phan tich, sau d6 xir Iy mau dat va mau
rau v6i hon hop axit HNO, dac va HCl déc trong 10 vi
song; loc bo can du va dinh mtrc vao binh dinh muec.

i) Tién hanh phan tich trén thiét bi: bom mau vao
hé théng ICP/MS va ghi nhén tin hiéu (cps) la cudng
d6 manh khéi (m/Z) cia cac ion kim loai nang can
phén tich.

iii) Xir 1y tin hiéu thu duoc tir thiét bi do: dinh
luong ndng do cac ion kim loai trong mau phan tich
theo PP dudng chuan.

V6i hé thong VR dé thuc hanh phan tich cau trac
cua phan tir isopropanol (do phé 'H va 13C) va dinh
lu(mg isopropanol trong mau nudc sat khuan tay bang
hé thong VR cho thiét bi NMR, noi dung hé thong
gdém phan chudn bi mau (dé dinh tinh va dinh luong),
thao tac do (cai dit cac thong so thiét bi trén man
hinh), thao tac xir Iy s6 liéu.

Tai liéu hoc tap cho mdi bai thuc tap s€ bao gém
hai loai tai li¢u: 1) Tai liu dé SV tu nghién ctru va hoc
tap theo cach thong thudng 1a bai thuc tip ¢6 cau tric
gdm co so 1y thuyét ciia PP phan tich, cac gidi thiéu
chi tiét vé thanh phan thiét bi, cac budc tién hanh thi
nghiém va xir Iy két qua phan tich dé SV hiéu, giai
thich va tién hanh thi nghiém dugc. Cac dbi tuong
phan tich trong bai thuc tap s& 1a cac ddi twong phan
tich hién cac co so co thiét bi dang sir dung trong thuc
té phan tich; ii) tai liéu hudng dan sir dung va viét
tuong trinh, danh gid hiéu qua giang day st dung hé
thong VR cho hai thiét bi.

Két qua danh gia hiéu qua hoc tap ciia SV giita
2 nhom dbi chimg c6 va khong sir dung VR vao dau
budi hoc cho thiy khi SV ¢6 xem thém VR vé cac
bd phén ctia thiét bi phan tich s& hiéu bai & hon, giai
thich dugc chi tiét cac bo phan van hanh cua thiét bi,
hiéu duoc chire ning va vai trd cac bd phan ciia thiét bi
nho d6 hiéu dugc nguyén tic kiém soat sy hinh thanh
tin hiéu phan tich va mdi quan hé véi nong do chat
phan tich.

Thue trang va nhu cdu teng dung VR va AR
trong gidng day Hoa hoc ciia GV va SV

Thong qua phiéu hoi 28 GV va 300 SV cac nganh
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hoc Vat Iy, Hoéa hoc va Sinh hoc tai Truong PH Khoa
hoc Ty nhién - PHQGHN vé co s6 ha tr:ing thuc trang
ban than nhu nhu cau str dung VR/AR trong giang day
va hoc tap; hau hét cho ra‘vlng: hién nay internet phu
song dén ca cac ving xa thanh phd, KN st dung may
tinh, kha nang thich (ng véi cong nghé mai thi viée
dua VR/AR vio giang day dé dang dugc SV va GV
chap nhan. Nhing ngudi ¢6 tudi nghé cao va sir dung
mady tinh, dién thoai thong minh trong thoi gian dai co
kha nang chap nhan viéc tlep can cong ngh¢ moi va
phat trién KN st dung cong nghé t6t hon. Nhitng SV
¢6 trinh d6 tleng Anh tét cling dé dang chap nhén cong
ngh¢ VR/AR va d& nhin nhan dugc uu diém cia no.
3. Két luan

Trong linh vuc HH, dac biét 1a Hoa phan tich trén
cac thiét bi do, cac thi nghiém co tinh dac thu 1a luén
doi hdi phai dugc tién hanh trong cac diéu kién duoc
kiém soat nghiém ngat dé dat do lap lai dic biét khi
phan tich lugng vét va siéu vét. Viée thuc hién cac thi
nghiém trén nén tang AR/VR s& gitp loai bo cac anh
huong khach quan bén ngoai dén két qua phan tich
ciing nhu tiét kiém hoa chét, dung méi, chi phi van
hanh thiét bi trudc khi SV tién hanh cac thi nghiém
thue té. Vi vay, st dung VR/AR, nguoi phan tich co
thé thuc hién mé phong cac budc trong mot qui trinh
phén tich dé tir d6 chon dugc diéu kién thi nghiém
phu hop va hoan chinh cac PP trudc khi thur trén thi
nghiém that ngoai thuc té.

Céc tac gia xin chan thanh cam on Pai hoc Quéc
gia Ha Noi dd hd tro kinh phi (d tai cdp PHQG, mi
s6 QG-20.23) trong viéc xdy dung 2 hé théng VR trén
2 thiét bi ICP/MS va NMR cho sinh vién thuc tap trén
2 hé thdng nay.
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