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Nghién ctru, rng dung coéng nghé thuc té do xay dung
hé thong mo6 phéng huin luyén xe quan sw
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Céng nghé thurc té do (VR) ngay cang durorc irng dung réng rdi trong quén su, ddc biét trong hudn luyén Idi xe. Bai
bdo trinh bay viéc phdt trién phan mém huén luyén I6i 6 té quén sw trng dung VR, giup ndng cao chdt lugng ddo
tao, tiét kiém chi phi va gidm rdi ro. Hé thng mé phdng duroc thiét ké cho xe Kamaz 4326, cung cdp méi truong
hudn luyén chén thuec, gitp hoc vién rén luyén ky néing diéu khién va xit ly tinh huéng trén dja hinh phurc tap. Bai
bdo tép trung phdn tich yéu cdu chirc néng, cdng nghé st dung, thiét ké hé théng va cdc mé-dun thuec thi. Két
quad nghién curu cho thdy, hé théng mé phdng ndy cd tiém néing ting dung cao trong ddo tao Idi xe quén sw, hd
tro’ huén luyén an toan va hiéu qud, gép phén hién dai héa cdng tdc ddo tao trong Quén déi Nhén dén Viét Nam.

Tirkhod: cdng nghé mé phdng, céng nghé thurc té do, mé phdng hudn luyén I6i 6 t6

1. DAT VAN DE

Trong linh vwc quan sw, huan luyén lai cic loai
phuong tién co gidi ndi chung, 6 t6 ndi riéng cé
nhuwoc diém vé tinh linh hoat, dd an toan va kha
nang bdo dam phuong tién trong gidng day va
thwe hanh. Vé&isu phat trién cia cong nghé thuc té
3o bachiéu, d3 cé nhiéu san pham duoc rng dung
thanh cdng dé ho tro gidng day trong gido duc va
dao tao. Viéc s&r dung mé phdng lai xe ddi vdi
nguwdi mai hoc lai hodc nguwdi mai tap ldi xe c6 thé
giam thiéu van dé bang cach cho ngudi hoc trai
nghiém lai xe ma khong lam tang nguy co va cham
trénduwong[1].

Thiét bj 13i xe md phéng NADS miniSim hoat ddng
dwa trén may vi tinh v&i chi phi thap, c6 thé tuy
chon 1, 3 hodac 5 man hinh, vo lang, ban dap ga va
mot bé chuyén déng nhé tao chuyén déng cho
cabin 13i [1, 2]. Nghién clru [3] ndi vé viéc tich hop
Oculus Rift dua trén cdng nghé thuc té do vdi Unity
3D trong mot bd mo6 phong lai xe. Nghién ctru nay
nham muc dich tim hiéu vé viéc st dung Unity 3D
nhuw mét cong cu mé phdng li xe, tac ddng cla viéc
str dung Oculus Rift thay vi man hinh (3 man hinh va
chiéu cong) trong bd mé phong lai xe. & trong nudr,
c6 mot sb thiét bi moé phong dao 1ai xe 6 t6 dan sy
nhu VOTO (Viettel) [4] va TecknoSim (CIC) [5]. Cac
hé théng trén cé cabin mé phong lai chan thuec,
chuwong trinh dao tao bai tap sa Hinh 11 bai thi sat
hach bang lai xe dan su, k&t hop hé théng van hanh
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va gidm sat cla gido vién. Tuy nhién, ca hai hé thdng
trén déu sir dung phuong tién, bai tip sa hinh dan
su, khéng dp dung cho sa hinh quan su va khong
rng dung cong nghé thuec tai do trong mo phong lai
xe. V@i cdng nghé thuec tai 3o, ngwdi hoc 13i cé thé
trai nghiém moi trwong lai xe chan thyc vai cac tinh
huéng nguy hiém, bat ngd, tir d6 luyén phan xa,
cach xtr ly, ndng cao hiéu qua dao tao li xe. Pao tao,
sat hach, 13i xe quan sy la mét [inh vyrc dac thu nén
¢6 nhitng loai phuong tién va quy dinh dac thu. Xay
dung Quan doi tién |én hién dai dong nghia véinhu
cau chuyén déi s6 trong huan luyén, dao tao la rat
I&n. Vivay, ching toi phat trién hé théng hudn luyén
13i 6 t6 quan sy (rng dung cong nghé thuc tai ao, vai
mong mudn tich hop hoat déng day va hoc trong
mdt phan mém duy nhat, nham cung cidp moi
trwdng huan luyén an toan va thuc t& hon dé nang
cao chat lwgng dao tao trong Quan déi.

C4u truc cta bai bao gdbm 05 phan: Phan 1 dat van
dé, dua ra bdi cadnh va sy can thiét cha viéc ng
dung cong nghé thuc té do trong huan luyén xe
quén sy. Phan 2 trinh bay d6i twong, phuwong phap
nghién clru va cdng nghé phat trién hé théng. Phan
3 md ta viéc xay dung hé théng md phéng, tir viéc
thiét k& téng thé hé théng va cdc mo-dun phan
mém. Cudi cung, phan 4 trinh bay két qua thlr
nghiém, danh gia hiéu qua cha hé thong va dé xuat
huéng phét trién trong tuong lai.
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2. 901 TUQONG VA PHUONG PHAP NGHIEN CU*U
2.1. Bdi twong, muc tiéu, pham vi, phwong phap
nghién cttu

Nghién ctru nay tap trung vao hé théng md phong
huan luyén lai xe quan sy rng dung cdng nghé thuc
té d0. Muc tiéu cla nghién ctru 13 xdy dyng mot mo
hinh mo phdng sat hach lai xe quan su theo dung
quy dinh cta B6 Qudc phong, déng thai tich hop
cdng nghé thuc t€ 4o nham tao ra moi trwdng huan
luyén an toan, chan thwc va hiéu qua. Ngoai ra,
nghién clru cling danh gia hiéu qua cta hé théng mé
phdng so v&i phuong phdp huan luyén truyén théng.

Pham vi nghién ctru bao gdm d6i tugng hoc vién la
bd d6i hudn luyén l&i xe quan sy va tai xé€ quan sy
chuyén nghiép. Hé thng md phdng dugc xay dung
cho cac phuong tién nhu xe Kamaz 4326 va mot s
phuong tién quan su khac, hoat déng trén nhiéu
md hinh dia hinh gdm sa hinh quan sy, dudong tong
hop va dia hinh thuc t& nhu dong bang, doi ndi, dia
hinh phirc tap.

Phuwong phap nghién ctu duoc trién khai theo
nhiéu giai doan. Trwdc tién, nghién clru cac tai liéu
vé cong nghé md phong, thuc té 3o va khdo sat thuc
té€ cdc hé thdng huan luyén lai xe hién cé dé Iya
chon céng nghé phu hop. Tiép theo, hé théng md
phdng dugc thiét ké va thir nghiém trén nén tang
Unity, tich hop kinh thyc té 3o Oculus Quest 2, bd
vO l3ng VICTOR 1 va hé théng cam bién. DI liéu md
phéng duoc xay dung théng qua viéc phat trién mé
hinh xe Kamaz 4326 trén Blender, két hop véi sa
hinh quan sy va dia hinh thuc té trong Unity. Cudi
cung, hé théng duoc thir nghiém véi cic hoc vién
nham thu thap phan hoi, danh gid mirc do hiéu qua
théng qua cac chi s6 nhu mirc d6 hoan thanh bai thi
sat hach, khd nang x& ly tinh huéng, mic d6 chan
thycvatinh 8n dinh cdia hé thdng mé phéng.

2.2.Cong tac huan luyén lai xe quan svw

2.2.1. Nghiép vu huén luyén Idi 6 t6 quén sy

Cin c* Hudng dan thuc hién Thong tu Quy dinh vé
dao tao, sat hach, cip Gidy phép lai xe quan su; boi
dudng kién thirc phap luat vé giao thong dudng bd
cho ngudi diéu khién xe may chuyén dung cla Cuc
Xe - Mdy, Tong cuc Ky thuat, B6 Qudc phong, ndi
dung sat hach bao gobm: Sat hach ly thuyét, sat hach
bado dudng stra chita, sat hach thwc hanh lai xe
trong hinh han ché kich thuéc, sat hach thyc hanh
l4i xe trén tuyén téng hop, sat hach thyc hanh i xe
trén duong giao thong [6].

2.2.2. Sa hinh qudn sv

DaGi vai sa hinh quan su, két cau tuyén hinh, hinh
mau, kich thuwdc va yéu cau kj thuat cu thé cho tirng
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hang xe, loai xe dwoc quy dinh trong [6]. Hé thdng
chdm diém ty dong dua trén hé théng cam bién
trén coc, vach xac dinh tuwong tac vdi xe, truyén tin
hiéu dén tl cam bién, ti cam bién truyén thong tin
dén xe sat hach. Bo diéu khién trén xe sat hach ¢
nhiém vu tw chdm diém dua trén tin hiéu giri vé tir
tU diéu khién va tin hiéu cla cac cam bién gan trén
xe sat hach, thong bao 18i cho thi sinh biét, lvu trir
dit liéu thi va truyén dit liéu nay vé trung tdm qua
module truyén dit liéu GMS/3G. Trung tdm sé luu
lai két quad mdi bai thi. Cac quy dinh tinh diém cu thé
cla tirng bai lai dwoc néu rd trong [6]. Trén day 13
cdn cr dé xay dwng hé thng mo phong sat hach 6
t6 sa hinh quansu.

2.2.3. M6 hinh 6 t6

0 t6 quan sy gdm c6 céc thiét bi va bo phan chinh
sau: Dong co, hé théng truyén lyc, phan van hanh,
hé théng diéu khién, thung xe (vd xe) va cabin, thiét
bi dién xe va céc thiét bj chuyén dung [7]. Khi 6 t6
chuyén ddng, cac ngoai lyc nhuv lwc can khdng khi,
lwe can lan cia mat dwong va luc ma sat gitta banh
xe va mat dudng tic déng dang k& dén chuyén
déng cla xe. Cac yéu td nay cé thé lam gidm téc dé,
tiéu hao nang lvgng va anh hudng dén sy 8n dinh
khi xe di chuyén qua céc loai dia hinh khac nhau. NGi
lwc xuat phat tir cac bé phan bén trong nhu dong
co, hé théng truyén luc va hé théng treo, giup duy
tri va diéu chinh chuyén déng clia xe theo muc dich
diéu khién. Trong pham vi nghién ctru, tip trung di
sau vao cac phan: Pong co, hé thdng truyén lyc, hé
théng diéu khién, phan van hanh va anh huéng cla
diéu kién mat dudng tdi chuyén déng 6 to.

2.3. Phan tich, Iwra chon cdng nghé phat trién hé théng
2.3.1. Céng nghé thuc té do

Cong nghé thuyc tai ao (VR - Virtual Reality) la mot
céng nghé tién tién cho phép ngudi dung trai
nghiém cac mdi trudng do mét cach séng déng va
chan thyc thdng qua céc thiét bj dac biét nhu kinh
VR, tai nghe va bd diéu khién. Cong nghé nay taora
mot khéng gian 3o ba chiéu, noi ngudi dung cé thé
tuong tac véi cac déi twong va méi trwdng trong
thoi gian thwe, mé phong lai cdm gidc vé khéng
gian, &m thanh va chuyén déng. Loi ich cla céng
nghé thuyc tai ao trong gido duc la gilp nguoi hoc
tiép can viéc thyc hanh trong cac tinh hudng nguy
hiém hodc cac tinh huéng cé sy han ché vé an ninh.
Néi cach khéc, con ngudi dwoc hudn luyén véi cong
nghé thuc tai do sé& cho két qua t6t hon nhirng
nguwdi chi dwoc dao tao tir cac tinh huéng trong thé
gidi thuwe [8]. Xuat phét tir van dé hoc 14i dé chuan bi
thi bang l4i xe, viéc hiéu quy trinh lai xe ding dé
thanh thuc va an toan la v6 clung quan trong. Nguoi
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hoc s& cAm thay an toan va khéng bj lo Idng vé cac
16i xdy ra trong thé gidi thuec.

2.3.2. Xdy dwng dir liéu

Viéc xay dwng dit liéu bao gém viéc xay dung dit liéu
dia hinh, mo6 hinh va hiéu (rng. Blender cho phép
ngudi dung cé thé sir dung phan mém dé dung
phim hoat hinh, [dam k§ x3o, mau in 3D va video
game. Quy trinh xay dung mo hinh 6 t6 Kamaz 4236
trén Blender gdm chuan bj ban v&, thong s6 ky
thuat clia xe; tao mesh va topology; UV mapping;
strdung UV Mapping dé phan bé cac phan texturing
trén md hinh va xuit mé hinh dudi dinh dang file
* fbox. Cac dit liéu khac nhu sa hinh quan sv, dia
hinh thyc (d6i ndi va dong bang) duoc xay dung két
hop trong Unity.

Hinh 1. Xay dywng mo hinh xe Kamaz trong Blender

2.3.3. Nén tang Idp trinh

Unity la mét nén tang phat trién phan mém manh
mé& duoc st dung phd bién dé tao ra cac trd choi 2D,
3D, thyc té do (VR) va thuc té ting cwong (AR),
duwoc phét trién bdi Unity Technologies. Unity ho
tro 1p trinh bang C# va c6 mot hé sinh thai phong
phu, bao gdbm cac cong cu phat trién, thw vién, va tai
liéu hudng dan. Unity cung cap nhiéu tinh ning
manh mé va hitu ich cho viéc m6 phong lai xe 6 to.
Véi hé théng vat ly tich hop san, Unity cho phép mo
phong chinh xac cac luc tdc dong nhu trong luc, ma
sat va va cham, gilp tai hién chan thyc hanh vi cla
xe trén cac loai dia hinh khdc nhau. Kha nang tich
hop thue té do cha Unity cho phép ngudi dung trai
nghiém lai xe trong khdng gian do vdi géc nhin tryc
quan va song déng, cai thién ky nang x& ly tinh
hudng va cdm nhan khéng gian thuc té. D6 hoa va
mdi trudng 3D chat lugng cao gilp téi tao cac canh
quan, tuyén dudng va diéu kién thoi tiét khac nhau,
mang lai trai nghi@m md phong l3i xe thyc té. Cudi
cung, Unity con cung cap kha nang tuy bién va mé
réng manh mé, cho phép lap trinh vién tao ra cac
kich ban mo phang phu hgp véi tirng muc dich.

2.3.4. Kinh Oculus Quest 2
Kinh thyc té€ do Oculus Quest 2 hay con goi la META
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Quest 2 dugc gidi thiéu mudn nhat trong dong
Quest 2 vao nam 2021 khi Facebook chinh thirc gidi
thiéu ra thi trwong thuong hiéu META. Oculus Quest
2 13 mét kinh thyc té€ 3o hoat dong doc lap
(standalone VR) khéng can dién thoai hay PC di kém
hodc két néi v&i PC dé trai nghiém cac irng dung VR
yéu cau hiéu ndng cao. Quest 2 duoc tich hop san
micro va loa am thanh vom 3D gilp hiéu &ng am
thanh chan that [9]. Trong md phdng l4i, két ndi
Oculus Quest 2 véi may tinh dé trai nghiém ng
dung vi viéc mé phong doi héi hiéu nang cao. Hand-
tracking trén Oculus Quest 2 la mét cong nghé tién
tién cho phép ngudi dung twong tac véi thé gidi o
ma khéng can s dung bd diéu khién vat ly. Thay vi
cam nam diéu khién, ngudi dung chi can s dung
chinh ban tay va ngén tay cia minh. Céng nghé nay
hoat déng nhd cic camera gan trén kinh Oculus
Quest 2, con goi la camera inside-out. Nhirng
camera nay phat hién vi tri, hwdng ctia ban tay va cau
hinh ca cac ngdn tay. Sau d6, hé thong str dung cac
thuat toan thj gidc may tinh dé theo doi va dién giai
cac ctr chitay, cho phép ngudi dung thuc hién cac tac
vu nhu chon, kéo, tha, xoay, hodc thao tac véi cac doi
twong trong moi trudng do. V& mat 1ap trinh, dé
trién khai hand-tracking trong céc (ng dung VR trén
Oculus Quest 2, nha phat trién str dung cac APl dugc
cung cap, chang han nhu XR Interaction Toolkit.
Thém vao d6, st dung XR Plugin Management dé
quan ly cac plugin cho VR va AR trong Unity. GSi nay
cho phép 1ap trinh vién dé dang cau hinh va tich hop
cac nén tang VR/AR khac nhau nhu Oculus, HTC Vive,
va cac thiét bi khac vao dy an Unity.

2.3.5.B6vé ldng VICTOR 1

Hinh 2. V6 lang VICTOR 1
BO md phong buéng ldi Victor 1 la dau vao diéu
khién clia ngudi dung. B nay cé chia khéa mé may,
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duwong kinh vo lang 38cm, nut xoan deén, day cong
tac dén, phanh tay, can s6 (5 s6 va s6 lui R), phanh
chan-ga-cén, cd ché d6 rung nhu that cho cdm giac
l&i nhu ngbi trén xe 6 t6. Lra chon vo ldng VICTOR 1
dé thuc hién mé phdng 13i vi phu hop vé nguyén ly
hoat déng, gid thanh va cam gidc that khi lai [10].

3. KETQUA NGHIEN CU'U

Sau khinghién cru, nhdm tac gia dd xay dung thanh

cong hé théng mé phdng huan luyén I3i 6 t6 quan

swvdicactinh nang chinh sau:

- Tich hop chirc ndng quan ly va thé hién ndi dung ly
thuyét gitip gido vién, hoc vién ndm chic quy trinh
|ai xe va cac bai thisat hach.

- M6 phéng ldi xe Kamaz 4326 trén dia hinh da
dang, bao gdbm sa hinh quan sy, dudng tong hop
va dia hinh thuc té.

- Thuc hanh 13i xe v&i cdng nghé thyc té do gilp
nguoi hoc twong tac truc quan, nang cao ky nang
Xt ly tinh huéng.

- Tich hop hé théng chdm diém ty dong, theo ddi
hanh vi ldi xe va lwu trir két qud sat hach.

Mat khac, hé thdng c6 kha ndng tuy chinh cac diéu

kién moi trudng nhu thoi tiét, thdi gian trong ngay.

K&t qua nghién ctru cu thé nhu sau:

3.1. Xay dwng md hinh tng thé hé thong

Hé théng md phong hudn luyén 13i 6 td quan sy

baogdém:

-Thiét bj dau vao:

+ Chu6t va ban phim: Diéu khién co ban trong qua
trinh mé phéng.

+ V6 lang VICTOR 1: K&t ndi v&i may tinh qua céng
USB, v6 lang nay cé kha nang quay 900 d6 va tich
hop cac nat diéu khién nhu dén xi nhan, coi, can
s6 5 cap va 1s6 Ui, cing ban dap ga, phanh va con,
mang lai trdi nghiém ldi xe chan thuec.

+ Camera inside-out cla kinh Oculus Quest 2: St
dung 4 camera tich hop dé theo ddi chuyén dong
dau va tay cla ngudi dung trong khdng gian ba
chiéu, cho phép thao tac trong méi trudng 4o ma
khong can bo diéu khién vat ly.

- X ly tin hiéu: Phan mém mo phong tiép nhan dir
liéu tlr céc thiét bi dau vao, phan tich va xt ly dé
tao ra phan hoi twong (rng trong mdi trwedng mod
phdng, ddm bdo trdi nghiém lai xe chinh xac va
chanthuec.

- Thiét bi dau ra: K&t qua mé phéng duoc hién thi
trén man hinh mdy tinh hodc truc ti€p trong moi
trwdng thye té 3o thdng qua kinh Oculus Quest 2.

Hinh 3. Kién truc t6ng thé hé théng

3.2. Thiét ké phan mém mo phong ldi xe quan sw
3.2.1. Thanh phén cda phdn mém hudn luyén
Phan mém dugc phat trién nham hd tro giang day,
hoc tip va én luyén vé ly thuyét cling thuc hanh 13i
trong céc bai thi sat hach gidy phép l3i xe quan su
vdi ba muc tiéu chinh: HO tro gido vién giang day
cac bai vé quy dinh sat hach l3i xe, hd tro hoc vién
on luyén ly thuyét cho bai thi sat hach ly thuyét va
hd tro gido vién, hoc vién trong day va thyc hanh
I4i xe trén cac tuyén theo quy dinh sat hach gidy
phép lai xe qua méi trwdng thuc té do. Tir yéu cau
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trén, phan mém duwoc thiét k€ gdbm 3 mo-dun
chinh: Ly thuyét, tridc nghiém, thuc hanh. Trong
doé, mé-dun ly thuyét gdbm bai gidng ly thuyét qua
dang van ban, hinh anh, video; moé-dun tric
nghiém gém bé ciu hdi theo chuwong hodc dé thi
ngau nhién, ngudi dung cé thé thuc hanh lam, luu
va xem lai; mé-dun thye hanh gdbm hoat déng cda
gido vién trong thiét |ap bai tap, diéu khién, gidm
sat, luu video qua trinh thyc hanh va hoat déng
thuc hanh bai tap d3 dugc thiét 1ap cla hoc vién.
CuthéduwocchiradHinh4.
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Hinh 4. Thanh phan cldia phdn mém huin luyén

C6 ba loai bai thye hanh: Hinh han ché kich thude,
tuyé&n téng hop va dia hinh thuc té. Trong bai thuc
hanh hinh han ché kich thudc va tuyén téng hop,
gido vién cé thé thiét 1ap thyc hanh bai riéng 1é
hoic thuc hanh ca tuyén. O dia hinh thuc té, c6 dia
hinh thanh phé va dia hinh d6i nui. Gido vién c6 thé
thiét 1ap thoi gian trong ngay va thoi tiét nhu troi
quang, mua, tuyét, swong mu. Bang quan ly cda
gido vién s& hién thj thong tin bai thwc hanh, théng
tin diéu khién xe 6 t6, cling nhu camera gidm sat
hoat dong cla hoc vién. Khi cé 16i xay ra, ca phia

gido vién va hoc vién déu hién thithong bao 16i.

3.2.2. Thiét ké mé-dun mé phéng Idi xe 6 té
InputManager: Ti€p nhan tin hiéu dauvao. Cé hai
loaitin hiéula dangtruc[0,1] hodc[-1,1] (dauvao
ctia phanh, ga, hudng l3i, ly hop...), dang nut
nhan (dau vao cda dén, xi nhan, hdp sé...). St
dung XR Hand Tracking trong XR Interaction
Toolkit dé€ cung cdp kha ndngtheo ddiclrchitayva
twong tac vdi cac d6i twong 3D khi deo kinh
OculusQuest 2.

Hinh 5. M6-dun mé phédng lai xe 6 t6

Hinh 6. Hand-tracking khi deo kinh Oculus Quest 2 trong mé phéng l3i
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GroundCondition: Xac dinh banh xe dang dwoc dat
trén bé mat nao, mdi loai bé mat cd mot hé so, tir
doé tinh duwgc masat gitta banh xe va mat duong.
VehicleController: Cac bé phan chinh ctia 6 t6 duoc
md hinh héa bang cac script twong (rng Powertrain
(ddng co va hé théng truyén luc), Control (hé
théng diéu khién), WheelController (phan vén
hanh). Hé théng thuc hién tinh toan dé tac dung
lwc va moé-men vao vat thé vat ly cia 6 to
(VehicleRigidbody) tai cac diém dat luc tvong tng
theo phuong trinh déng luc hoc, 1am xe chuyén
déng[11].

EffectManager: Quan ly hiéu (rng bat tat cac loai
deén, hiéu irng khéi phat ratir 6ng xa.
SoundManager: Quan ly phat ra &m thanh tiéng
dong co khdi dong, xe dang chay, tin hiéu deén,
cOi, phanh.

Qua trinh xay dung va thiét 1ap tham s6 dau vao
cho mé hinh mé phdng dong luc hoc 6 té quan sy
c6 nhitng khac biét dang ké so véi mé hinh md
phong 6 t6 dan dung théng thuong. Su khac biét
nay bat ngudn tir ban chat thiét k&, muc tiéu van
hanh va méi trudng hoat dong dac thu cia 6 tod
quan sy. Vi vdy, hai loai xe cé yéu cau ky thuat
chuyén biét. Trong khi mé hinh déng lwc hoc ciia xe
quan su can mo ta chinh xdc hanh vi cla xe trén dia
hinh khéng bang phang, khd ndng vuot chudng
ngai vat, cling nhu dnh hwdng cua tai trong 1én va
thay d&i; md hinh cho xe dan dung tap trung vao
cactinh huéng van hanh théng thudng trén dudong
nhua, v&i yéu ciu cao hon vé t8i wu hda trai
nghiém ngudi dung va su én dinh & tdc d6 cao.
Viéc xay dwng mo hinh dwa trén tai liéu [7, 11] va
thiét |ap tham s6 dau vao mé phong xe Kamaz 4326
duavaotailiéudactinh kythuat xe [12].

3.2.3. Thiét ké mé-dun thuc hanh Idi xe trong bai sat hach

Hinh 7. M6-dun thuc hanh [ai xe trong bai sat hach

ControlSystem: Hé théng diéu khién trén xe. Hé
théng gdm cac bai thyc hanh (Test). Mbi bai cé cac
quy tic cham diém (Rules). Trudc khi kiém tra cé
quy tic cd bj vi pham hay khong, can dam bao thda
man tién diéu kién cla quy tac (Conditions). Vi du
véi quy tic “Khong bat dén xi nhan trai khi xuat
phat” thi tién diéu kién |a xe d3 xuat phat, sau khi
tién diéu kién théa man, ti€n hanh kiém tra quy tac
“bat dén xi nhan trai”. Tuy loai quy tic s& cé hodc
khong cé tién diéu kién. Hé théng 4m thanh bai thi

3.2.3. Mét sé hinh Gnh minh hoa

s& duoc phat khi bai thi bat dau.

TestTurn: Luu thong tin vé thoi gian, diém s6, 16i,
trang thaithuwchanh.

MonitoringSystem: Hé th&ng van hanh va gidm sat
cla gido vién. S&r dung giao dién dé thiét |1ap, diéu
chinh, gidm sét bai thuc hanh, diéu khién hiéu &ng
moi truong.

VehicleBehavior: Theo doi hanh vi xe.

Hinh 8. Giao dién chinh cla phan mém huén luyén
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Hinh 9. Giao dién module quan ly bai tap cta Gido vién

Hinh 10. Giao dién module thwc hanh lai xe

4. BAN LUAN )

Nghién ctru dd phéan tich yéu cau thyc tién cla
nghiép vu huan luyén 13i 6 td6 quan sy va cac cong
nghé s dung, tir d6 xdy dwng mé phdng huan
luyén 1ai 6 to6 quan su phuc vu danh gid ki nang ai
xe trong cac mdi trwdng khac nhau. Hé théng dugc
phéat trién nham dap &ng nhu cau hoc tap va thuc
hanh truwéc khi hoc vién tham gia cac bai kiém tra
thuc té, dong thoi st dung cdng nghé thuc té 3o dé
tang tinh chan thuc cho mdi trudng huén luyén.
Viéc ap dung cdng nghé mod phdong khdng chi gitp
giam chi phi vé nhién liéu, dién nang va hao mon
thiét bi, ma con tang tinh linh hoat trong huan
luyén, cho phép kiém soat cic yéu t8 méi truong,
thoi tiét va thiét k& cac tinh hudng huén luyén da
dang, tlr 6 nang cao ky nang va ban linh cia hoc
vién. Trong qua trinh trién khai, dé dam bdo tinh
chinh xac va khd nang twong tac cla hé thong mé
phdng, nhdm nghién clru d3 tién hanh khao sat va
xay dwng mo hinh bam sat ca ly thuyét va thuc tién.
Méc du hé théng da dat dwoc mét s6 két qua nhat
dinh, van con ton tai mot s6 han ché. Cu thé, mé-dun
thue hanh i xe chua dugce phét trién toan dién, con
thi€u mot s bai tap thuc hanh sa hinh cling nhu
chua da dang héa dia hinh va méi truéng huan luyén.

Trong thoi gian tdi, hé théng sé tiép tuc dwoc mé

Hong Bang International University Journal of Science

rong va nang cap. C4 thé trién khai cdng nghé bé trg
nhu haptic feedback (phan héi xuc giac) hodc cong
nghé eye-tracking dé nang cao trai nghiém nguoi
dung, cung vai viéc nghién ctru thém khia canh tam
ly hoc trong huan luyén bang thyc tai 4o so vdi huan
luyén thuc té. Hé théng hudng dén tich hop cac loai
phuwong tién chuyén dung véi mirc d6 phirc tap cao
hon nham nang cao hiéu qua huan luyén.

5. KET LUAN

Cong nghé thuyc tai ao da chirng minh duoc vai tro
quan trong trong viéc nang cao hiéu qua huan luyén
quan sy, dac biét la trong viéc dao tao ldi xe quan
su. Phan mém huan luyén 13i 6 td quan sy &rng dung
cong nghé thuc tai do khdng chi gitip bd ddi tiép can
cac tinh huéng thuc tién mdt cach truc quan ma
con giam thiéu rui ro va chi phi so véi huan luyén
truyén thdng. Viéc phan tich ki lwdng yéu cau chirc
nang, cdng cu va cdng nghé da giup thiét k&, xay
dwng mot hé théng huan luyén hd trg cong tac
giang day, hoc tap, 6n luyén cla viéc hoc va thi gidy
phép lai xe quan sy, ddp rng nhu cau ngay cang cao
cla trong céng tac dao tao chuyén sadu. Phan mém
c6 trién vong m& rdng dé tich hop véi cac loai xe
quan su mdi va phirc tap hon, dap &ng nhu cau
huan luyén da dang.
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Research and application of virtual reality technology
to build a military car training simulation system

Nguyen Huy Liem, Pham Hoang Hung, Tran Quang Dung,
Mac Thi Quynh Nhu, Nguyen Van Nam, Ho Thi Thao Trang

ABSTRACT

Virtual reality (VR) technology is increasingly being applied in the military, particularly in driver training.
This paper presents the development of a military vehicle driving training software utilizing VR, aimed at
improving training quality, reducing costs, and minimizing risks. The simulation system is designed for the
Kamaz 4326 vehicle, providing a realistic training environment that helps trainees develop driving skills
and handle complex terrain situations. The paper focuses on analyzing functional requirements, utilized
technologies, system design, and implementation modules. Research results indicate that this simulation
system has high potential for application in military driver training, supporting safe and effective training,
and contributing to the modernization of training programs in the Vietnam People's Army.

Keywords: simulation technology, virtual reality technology, driving training simulation
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