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ABSTRACT

This study presents a method to create a self-learning car driving model
by simulating driving operations on a model according to national driving
license standards. The model's hardware includes the drive train, motion
and control systems, arranged similarly to the actual car. In addition, the
device is equipped with a 32-inch screen, seat belts, adjustable seats,
warning sound when any collision occurs. The figure in the design is
simulated similarly to the real one through Euro Truck Simulator 2
software. The product of this research helps learners practice skills
including driving, controlling the clutch pedal, pedal throttle, brake pedal
and skills to handle driving situations on the road. Especially, the model
to help users save time, costs of learning to drive and low equipment costs
while still achieving the same driving efficiency.

TOM TAT

Nghién ciru nay trinh bay phirong phdp ché tao mé hinh tw hoc lai 6 16
théng qua mé phong cac thao tdc lai trén sa hinh theo tiéu chudn cap bang
lai xe quoc gia. Phan cing cua mo hinh gom cdc hé thong truyen lyc, hé
thong chuyen dong va diéu khién dwoc bo tri twong tir xe thuc té. Ngodi
ra, thlet bi dwoc bé tri man hinh ¢6 kich thuée 32 inch, ddy dai an toan,

ghé ngoi c6 thé diéu chinh dwoc, Gm thanh canh béo khi ¢é bat ky va cham
xdy ra. Sa hinh trong thiét ké dwoc mé phong twong ti sa hinh thue té
théng qua phan mém Euro Truck Simulator 2. San pham ciia nghién ciru
nay givip nguoi hoc rén luyén cdc ki ndng: lai, diéu khién ban dap ly hop,
ban dap ga, ban dap phanh va ki ndang xit Iy tinh huong ldi xe trén dwong.
Pdc biét, mé hinh givip cho nguoi sir dung tiét kiém thoi gian, chi phi hoc
ldi va gid thanh thiét bi thap ma van dat hiéu qua ldi twong dwong.

1. GIOI THIEU

Lai xe md phong la mot trong nhirng céng cu
quan trong gitip danh gia kha nang xir ly tinh hudng
cuia ngudi didu khién 6 to thong qua trai nghiém cac
tinh hudng thuc té trén thiét bi md phong. M hinh
day 14i 6 tO xuat phét tir mo hinh day 1ai may bay dé
dao tao phi cong va giam chi phi van hanh so véi su
dung thiét bi thuc dwoc phat trién tir nhimg nim
1910 (Hassan, 2014). Dén nay, mo hinh dao tao lai

xe da duogc sir dung rong rai trong cac trung tdm dao
tao 14i 6 t6. Thiét bi m6 phong lai xe QuadDS va
HexDS duoc phat trién bai Cong ty C6 phan M
phong Co khi sir dung hon 1.400 chuong trinh mé
phong lai xe trén khip thé gisi (Mechanical
Simulation Corporation, 2005). QuadDS dugc trang
bi nén tang chuyén dong 3 bac tu do, dwoc kich hoat
boi bdn bo truyén dong tuyén tinh. Thiét bi hién thi
QuadDS bao gom ba man hinh LCD 60 inch va mot
man hinh LCD nhé hon dé hién thi cum ddng hd va
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hé théng &m thanh vom 5.1. Céc bo diéu khién dau
vao gom vo lang phan hdi lc, ban dap ga va can sb
(Mechanical Simulation Corporation, 2005). Trong
khi d6, mé hinh 1ai xe HexDS duoc trang bi nén tang
chuyén dong 6 bac tu do, kich hoat bai sau bo truyén
dong tuyén tinh. Cac thiét bi hién thi HexDS bao
gém ba man hinh LCD 40 inch. B¢ diéu khién dau,
h¢ thong &m thanh va g6i phan mém giéng hét vai
QuadDS (Mechanical Simulation Corporation,
2005). Hé théng md phong lai xe Atlas Motion
System (ATMOS) cua Vién Heinz Nixdorf duoc
phat trién boi Rheinmetall Defense Electronics
GmbH. B6 md phong 1ai xe ATMOS duoc trang bi
nén tang chuyén dong bao gdbm hai phan dong luc
hoc véi 5 bac ty do. Hai bo phan nay hoat dong doc
lap véi nhau va hé théng duoc kich hoat bang dién.
Phan dong luc hoc thir nhit dwoc sir dung 1a hé
thong chuyén dong co s& gom c6 2 bac tu do va
dugc sir dung dé mb phong gia téc ngang va doc cia
thiét bi. Bén canh do, hé thong ndy c6 kha ning
nghiéng xung quanh truc bén véi goc tbi da 1 13.50
va xung quanh truc doc véi goc téi da 1a 100. Bén
bo truyén dong tuyén tinh duoc sur dung dé diéu
khién céc chuyén dong theo ca hai huéng. Bo phan
dong luc hoc th hai la hé thdng rung lic, c6 3 bac
tu do dé moé phong chuyén dong géc lic doc va lic
ngang caa md hinh khi chuyén dong tinh tién. Hé
thdng rung lic duoc dan dong boi mot co cau ba tay
quay va ba dong co dién. Thiét bi ATMOS trang bi
8 man hinh bé tri dang hinh tru véi goc quan sét
2400 va ba man hinh d¢ hién thi hinh anh mé phong
guong chiéu hau (Hassan, 2014). Thiét bi m6 phong
lai xe cua Dai hoc Central Florida (UCF) duoc sir
dung tai Trung tam. M6 phong Hé thong Giao théng
Tién tién (CATSS) md phong lai xe cp do trung
binh v&i muc dich thue hién cac nghién ciru vé giao
thdng, cac yéu t6 con ngudi va md phong theo thoi
gian thuc. Thiét bi duoc trang bi nén tang chuyén
dong véi 6 bac tu do c6 mét cabin 6 té6 dong vai tro
1 thiét bj dAu vao va duoc 13p trén bé chuyén dong.
Hé thdng hién thi trén thiét bi bao gdm 5 man hinh
v6i: Mot man hinh hién thi phia trudc, hai man hinh
hién thi bén héng va hai man hinh hién thi cho
guong hau, h¢ théng am thanh, v6 lang phan hoi luc
va bang diéu khién trung tdm (Guo et al., 2003;
Abdel-Aty et al., 2007). Thiét bi lai xe md phong
NADS miniSim hoat dong dua trén may vi tinh véi
chi phi thip. NADS miniSim c6 thé duoc tly chinh
dé dap ung nhu cau cu thé cia nguoi st dung véi
c4c trang bi nhu man hinh hién thi c6 thé tiy chon
1, 3 hodc 5 man hinh, v6 lang, ban dap ga va mot bé
chuyén dong nhé tao chuyén dong cho cabin lai (He
et al., 2021; The University of lowa, 2022).
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Nguoi lai xe thiéu kinh nghiém la mét trong
nhiing 1y do co ban dan dén nguy co va cham trén
duong. Chinh vi vay, viéc st dung mé phong lai xe
ddi véi ngudoi mai hoc 1ai hodc nguoi mai tap lai xe
c6 thé giam thiéu van dé nay bang cach cho nguoi
hoc trai nghiém lai xe ma khong lam tang nguy co
va cham trén duong (Martin-delosReyes et al.,
2019). Pao tao lai xe bang cach sir dung md phong
1ai xe da duoc st dung rong rai dé c6 dugc danh gia
cac hanh vi cia 1ai xe ma khong 1am cho nguoi 14i
¢ nguy co bi chan thwong (Ka et al., 2020). Tai Viét
Nam, thiét bi mé phong day 14i 6 t6 da dugc &p dung
nhim nang cao chat lwong dao tao l4i xe 6 to. Trung
tam dao tao i xe Sao Bic Viét (SBV), Hoang Gia
da ap dung mo hinh day 1ai vao chuong trinh dao tao
thuc hanh 1ai 6 t6 (duonghau, 2022). Pay la mot
trong nhimg trung tam dau tién tng dung mod phong
vao thi gidy phép lai 6td. Md hinh day lai 6 t6 c6
thiét ké giéng cabin that trén 6 t6 véi day du cac bo
phan co ban gdm man hinh hién thi, v ling, can sd,
phanh chan, phanh tay, ban dap ga, ban dap ly hop.
Thiét bi nay gitip ngudi hoc trai nghiém céc sa ban
duong di, thoi tiét va tinh hudng giao théng khac
nhau. M6 hinh dao tao lai xe d3 duoc ché tao bai
nhiéu don vi nhu MIG Viét ché tao dap (g cac yéu
cau dam bao day du cac tinh ning cua thiét bi, tinh
an toan va tinh trai nghiém cta nguoi st dung. Cong
ty C6 phan HC Group dé phat trién cabin hoc l4i 6
t6 vai tén goi Smart Cabin Moden SCB1.0 tao trai
nghiém nhu ngdi xe that cho ngudi hoc. Cong ty ¢b
phan Phan mém ty dong hoa diéu khién CadPro ché
tao budng lai dién tir gdm phan cing la hé thong
khung treo c6 cau trdc gon nhe, gitip diéu chinh rung
Iic va phan mém mé phong. Thiét bi giup ting k¥
nang thanh thao trong 14i xe, gitp cho ngudi hoc lai
xe an toan, khic phuc duoc nhuge diém cia nguoi
hoc. Trong nghién ctu nay, mé hinh tap lai 6 t6 mé
phong duoc ché tao véi day du céc thiét bi twong tu
cabin that gitip nguoi ngdi tap lai thoai mai thao tac,
c6 trang bi chan ga, chan phanh va man hinh hién
thi kich thuéc 16n theo Quy Chuin Quéc Gia QCVN
106: 2020/BGTVT (B¢ giao Thong van tai, 2020).
M®d hinh tap 14i 6 t6 da dang moi truong tap lai va
céac sa hinh ddp tng cho nhitng ngudi it thoi gian tap
thuc té, gop phan tang cuong chat lugng dao tao tap
1ai 6 t6 cho céc trung tam day lai xe.

2. XAY DUNG MO HINH DAY LAI MO
PHONG
2.1. Yéu ciu mé hinh day Iai md phéng
Dya vao Quy chuan Quoc Gia QCVN 106:
2020/BGTVT, md hinh day lai md phong can déap
ung day du cac trang thiét bi va bai tap nhu vo lang,
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chan ga, chan phanh, can sd, ly hop, ghé ngdi, thay
d6i diéu kién thoi tiét va céc bai thi sa hinh. So d6
khéi md hinh day 1a4i mé phong dugc thé hién trong
Hinh 1.

NHANDIEN KHUON
|:> MAT, MO PHONG
CAMERA CHUYEN BONG CUA
DAU
YOUiNG —
:> MANHNHLCD
- :> PHAN MEM MO PHONG HOAC KR THVC TE
CANSG ) AOVR)
LI XE 3DETS2
(BAN BB SAHINH)
BANDAP THANG | >

Hinh 1. So d6 bd tri cac thiét bi
2.1.1. Camera

Khi md phong viéc 14i xe 1én man hinh may tinh
thi ta c6 thé lién tuong ngay dén mot van dé Ia tim
nhin ngudi l4i, 1am sao may tinh hiéu dugc nguoi lai
dang nhin vao dau dé cac camera ciia phan mém md
phong c6 thé di chuyén theo. Do do, ta can phai md
phong chuyén dong cua phan dau tai xé l1én may
tinh, cu thé 1a cac gc nghiéng cua phan dau, tir d6
gitp xac dinh duoc hudng xoay tim nhin cua ngudi
lai xe. Phan mém nhan dang khudn mat Face API
(Grabovskyi & Martynovych, 2019) dugc &p dung
va md phong chuyén dong phan dau cua tai xé doi
véi man hinh mé hinh. Do bo xa ly khudn mat
khong st dung céc led hong ngoai dé theo ddi cac
dic diém khudén mat nén khong can phan cing phirc
tap ma chi can mot web-cam don gian. Vi vay, bat
Ky ai ciing c6 thé sir dung FaceAPI, gan nhu ngay
lap trc. Tuy nhién, camera can dugc hoat dong trong
mdi trudng c6 anh sang du tot, dé cho két qua co do
chinh xac va tin cay cao. Sau qué trinh kiém nghiém
va tinh chinh, két qua nhan dién chuyén dong khuén
mit 1a kha chinh xac va it ton tai nguyén may tinh.
Luu d6 mo phong chuyén dong phan dau nguoi lai
duoc mé ta trong Hinh 2.

B i 1y
laceapi sau

Dua vao su
thay dai cia

Ba xit Iy

KéLndi vai hé

fm‘.c.ap'\ & chup 6 <8 :_;5" cac vi tri mit

Whéng camera hl::fg;;:i:’:ic cle vi tri mii (\"én true
Rt Ml mn toa dé khang

dinh vang mat, 1én 1 true gian 2 hudng

mili chit the khimg gian chuyén ddng

foa dixy .2 ciia phin diu

Hinh 2. Luu d m6 phéng chuyén dong phan
dau nguwoi lai

Hé thdng nhan dang mat nguoi 1a mot hé théng
nhan vao la mot anh, mot doan video (mét dong cac
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hinh anh lién tuc) hoac bang webcam, qua xir ly, tinh
toan hé thong xac dinh duoc vi tri mat nguoi.

Output: nhén dién

Input: di ligu hinh Xir Iy hinh anh

v

—

anh hoje video tir di vio Khudn mat

Hinh 3. Se' dd khéi hé théng nhan dién khuén
mat

2.1.2. V6 lang, can sé, ban dap ly hop, phanh

Tu nguyén ly hoat dong cua bo vo lang that trén
cac xe 0 to tap lai. Dya vao sy phu hop vé céc tiéu
chi nhu nguyén 1y hoat déng, kich thudc, gié thanh
va cam giéc that khi sir dung, nhém quyét dinh chon
b6 v6 ling VICTOR 1 dé dua vao mo hinh day lai
xe 6 t6 md ta trong Hinh 4.

Can gat xi-nhan

Can gat mua

Cong tAc may

Ban dap con
Ban dap phanh
Can s§

Ban dap ga

Phanh tay

Hinh 4. B v6 ling VICTOR 1 (gom c6 vé ling,
can so, ban dap ly hgp, phanh)

Mot vai uu diém cua bo vo lang:

~ — Vo lang c6 duong kinh 36 cm, kha néng xoay
t61 da 3 vong, 1.5 vong cho moi bén, khi danh lai c6
ché d6 tao cam giac lai chan that.

— Yéu ciu h¢ théng: Xbox one, cong USB
duogc cap nguon hoic Windows 10, Windows 8 hoic
Windows 7, Mac OS 10, 10+).

— Can s6 chir H c6 5 s6 va 1 s6 Iii, co thé
chuyén s6 mot cach ém ai va chinh xac.

— Chan ga, chan phanh va chan con chic chan,
cho cam giac nhu that khi dap.

— €06 6 khoa, chia khéa, niit bam coi tryc dién,
cong tac den xe (xi nhan, chicu gan, chicu xa) va
cdng tac gat mua véi nhiéu ché @6 nhu trén 6 to that.

— Vo lang Victor 1 phu hop vai phan mém mo
phong lai xe.

Ngoai ra, dé tao cam giac l4i trén vo lang nén cau
tao cua vo lang bao gom banh rang giam toc, motor
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DC, dia quay va cam bién toc do dugc md ta trong
Hinh 5.

Hinh 5. C4u tao b tao cam giac 14i trén vo ling

— Cam bién téc do c6 nhiém vu xac dinh hudng
xoay, goc xoay va tc o xoay cua vo ling thong qua
dia quay duoc ndi truc tiép véi motor. Khi ¢ tin
hiéu danh 1ai, cam bién s& gt tin hiéu cho hé thdng.
Tir d6 hé thdng s& diéu khién chiéu va téc do quay
cta motor cho phu hop.

— Tay cam vo lang dugc két ndi vsi motor
théng qua hop giam téc 6 ti 6 truyén. Motor dugc
thiét 1ap sin chtrc nang dwa vo lang vé vj tri chinh
giita cia hé thong 1ai. Khi nguoi 1ai xoay vo ling,
motor s& tao lyc dé dua vo liang vé vi tri cii, chinh
luc nay tao ra luc can cho nguoi 1ai khi danh 1ai vo
lang, gitp cho nguoi lai cam nhan nhu khi 14i trén 6
t6 that.

Trong qud trinh thiét ké tinh toan hé thng l4i,
lyc dat 1én tryc dong co DC dugce xac dinh cho
truong hop 6 td quay vong tai chd vi ltc nay luc can
quay vong dat gia tri cuc dai. M& men can quay vong
mot banh xe va mat duong bao gdom 3 thanh phan:
M& men can lan M;; M6 men ma sat gitra banh xe
va mit duong M, va md men 6n dinh Mz duoc xac
dinh nhu sau:

M=M;+ M, + M3

Mémen can lan dugc xac dinh theo cdng thirc:

. G1
M]_ = Gbx.f.a le Gbx: 7

Trong do:
— M;: M6 men tac dung Ién mot banh xe dan
hudng

— f: Hé sb can lan, xét truong hop xe chay trén
duong nhua va kho, f = 0,02
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— a: Chiéu dai canh tay don
— Gpx: Trong luong tac dung lén mot banh xe
dan hudéng

—  Gy: Khéi lwong phéan bé Ién tryc truée

Khi xe chuyén dong quay vong thi ty sb truyén
giita tryc vanh lai va truc co cau lai can phai duoc
thay d6i trong mot dai ty sb truyén nhat dinh, tiy
thudc vao tinh trang quay vong thiéu va quay vong
thira dé dam bao dong luc hoc cua xe 1a tot nhét.

Ty s6 truyén cua hé thong 1ai thong thuong duogc
xéc dinh tir v6 lang dén banh xe dan huéng. Trong
hé théng 1ai khong tryc 14i thi dugc xac dinh tir dong
co DC dén banh xe din huéng va phu thudc vao ty
sO truyén cta hop giam tc dugc tinh theo cong
thire:

—_

R (R
IO - Ihgt' r - Icc'ldd
p
Trong do:
— ingt : la ty s6 truyén hop giam tdc.
I ,
- r— - laty so6 gitra ban kinh truc dong co dién
p
véi khoang céch 2 tdm truc rang va tdm thanh rang
I
tham khao chon: — =0,5
r
p
— lce: laty s truyén co cau lai.
— dd: la ty sé truyén dan dong lai.

Ty sb truyén hop giam téc dwoc tinh: ingt =
I1.12.13

Tham khao hop giam toc ¢ so do nhur sau:
= Bénh xe

DONG CODCH—=

Hinh 6. So' dd hop giam téc

S rang timg banh rang: Z; = 13, Z, = 50, Z3 =
11,7,=52,7Z5 =14, Z¢ = 54
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Suyra: l1-—L----385
zZ, 13
i =Z2e-52_4 73
Z, 11
=% 5% _ 586
Z. 14

=> Ihgt = I1.12.13 = 3,85.4,73.3,86 = 70,3
Vay ty sb truyén hé thong:

70,3.0,5=35,15

Hinh 7. So @d thi sa hinh

Noi dung thi sét hach lai xe gém c6 03 phan:
phan thi ly thuyét (trén may tinh), thi sa hinh va thi
duodng treong. Thi sa hinh 12 phan thi khé nhat trong
noi dung thi sat hach lai xe. Diém yéu ciu tdi thiéu
dbi véi phan thi sa hinh 12 80/100. Két qua phan thi
sa hinh dugc gidm khao théng bao ngay khi két thic
bai thi. T4t ca cac bai thi sa hinh déu md phong lai
tinh hudng 14i xe ngoai thuc té. Vi du bai thi s6 1 —
Bai xuét phat: mo phong lai khi hoc vién bit dau lai
xe tir 1& dudng dé nhap lan, ngudi dung can phai bat
xi nhan trai dé bao hiéu cho cac phuong tién khac
hozc bai thi s 10 — Bai ghép ngang: md phong lai
viéc hoc vién thuc hién d6 xe vao 1& duong, tai vi tri
giita 2 xe dd d0 trudc do6. Vi thé, ngudi hoc 14i 6 to
can luyén tap k¥ cac bai thi nho trong phan thi lai xe
trong sa hinh, diéu nay sé giup ich cho nguai hoc rat
nhiéu trong viéc l4i xe ngoai thuc té sau nay. Tir cac
bai thi sa hinh thyc té (Tam, 2021) tai cc trung tam
dao tao 14i 6 t6, so dd 6 t6 di chuyén trong sa hinh
nhu sau: xuat phat — dimg xe nhuong dudng cho
ngudi di bo — dirng xe va khoi hanh ngang déc —
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gua vét banh xe va duong hep vubng géc — qua ngd
tu noi ¢o tin hiéu giao thdng — duong vong quanh
co — ghép doc — ding xe noi c6 dudng st chay
qua — ting tbc — ghép ngang — két thc.

3. THIET KE HE THONG
3.1. Hg théng tin hi¢u du vao va thiét bi xir
Iy trén md hinh

Hé thdng tin hiéu dau vao va thiét bi xir Iy trén
md hinh gdm cac thanh phan chinh thé hién trong
Hinh 7 gom: Bo xtr ly (1) 1a CPU vai cau hinh Core
i3 clng véi card d6 hoa VGA s& chay phan mém mo
phong ETS2, v6 lang (2) cung v&i bd ban dap (3)
(con — phanh — ga), can s6 (4) s& két néi vai bo xir
ly (1) théng qua mach giao tiép (5) tich hop trong bo
v6 lang VICTOR 1 cung v6i phan mém ETS2. Man
hinh (6) ¢6 kich thudc 32 inch gitp hién thi hinh anh
3D cua sa hinh, loa (7) xuit am thanh md phong.
Bén canh d6, mé hinh con c¢6 camera (8) dé nhan
dién chuyén dong dau hd tro cho qua trinh thuc hién
md phong.

Hinh 8. Hé théng dau vao va thiét bi xir ly trén
mé hinh
Quan sat thuc nghiém tai cac trung tam sat hach,
mo hinh day l4i duoc ché tao theo cac tiéu chi: thiét
ké ché tao don gian, gon, nhe, d& van chuyén, ghé
khéng rung lac, gia thanh thap. M6 hinh duoc ché
tao hoan chinh thé hién trong Hinh 9 va Hinh 10.

} ] e s
= I | !

f —

Hinh 9. Thiét ké khung mé hinh day I4i
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Hinh 10. M6 hinh day lai hoan chinh
3.2. Thiét ké sa hinh 3D

Thiét ké dudng don gian dé

xac dinh duoc phf?m nén

v

Xéc dinh cdc vat thé cin co
trong timg bai thi

v

Str dung tinh nang trong Menu
Map xur 1y lai cac vat thé dam
bao khong c6 15i.

Péng gobi ban dd
thanh cac file SCS
dé chay mé phong

Hinh 11. Lwu d6 thiét ké sa hinh 3D

SCS Map editor 1a mot phan mém dé tinh chinh
cling nhu tao ra nhitng ban db 3D danh cho viéc md
phong 14i xe, né dwoc tich hop sdn trong mot s phan
mém mo phong l4i xe nhu ETS. Vi vay, dé sir dung
phan mém SCS editor, ngudi dung chi can cai dat
phan mém ETS la c6 thé s dung véi luu dd xay
dung dugc mo ta trong Hinh 11.

_ Céc budc thiét 1ap tép tin lwu trir va dong goi ban
do SCS dugc tién hanh nhu sau:

Dau tién, tao mot thu muc trén man hinh cua ban

c6 tén la Archivemap hodc mot tén gi do tuong tu.

Thu muc nay duoc sir dung dé dam bao cau trdc luu
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trit khop vai cAu tric cua thu muc co s thuc thi
trong tro choi. Nhu vy, bay gio ban can tao cling
mot thu muc tén “map” (ban d6) nhu ban da lam
trong hudng din bén trén. Thu muc ban db cua ban
hién giéng nhu Hinh 12.

autosave

TestMap

TestMap.bak
TestMap.mbd
TestMap.set

Hinh 12. Céu tric thw muc ban d6 do phan
meém tao ra

Sau do, ta s€ sao chép TestMap.mbd va thu muc
TestMap vao thu muc ban dé trén man hinh cua ban.
Thu muc may tinh cia ban bay gio s& gidng nhu
Hinh 13.

archivemap

map

TestMap

TestMap.mbd

Hinh 13. Céu tric thw muc nhiing file can dé
déng gbi ban d6 SCS

C:\Users\Jack \Desktop\archivemap\
map.zip v

Archive

Archive format: Zp T Update mode: Add and replace files v
Compression level Store v Path mode Relative pathnames v
Compression method: v Opions
Dictionary size: v N
Loyt ] Compress shared fes
Word size: v [] Delete files after compression
lid Block
Solid Block size: o
Number of CPU threads: 4 v /4 Enter password:

Memory usage for Compressing
Reenter password
Memory usage for Decompressing

it to vol . by
Spli to yolumes, bytes: [ Show Password

Encryption method:

ZipCrypto ¥

Parameters:

Cancel Help

Hinh 14. C4u hinh phin mém 7Zip déng géi bin
do thanh file scs

Dam bao ban di quay lai thu muc ban db luu trit,
sau d6 tao mot ban luu trir zip cua thu muc ban do.
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Dé thyuc hién viéc nay vai 7-Zip, hay nhip chuot Bang 1. Thong sé k§ thuat ciia mé hinh day lai
phai 7Zip — Add to archive. Bam bao dinh dang
luu trir dugc dat thanh Zip va mirc nén thanh luu trix

Tinh ning

(chon khong nén) sau d6 thay doi tén tép tin thanh gﬁg:]gcl grc] lai gg
TestMap.scs. Nhu vay, banwdﬁrd()r‘lg g6i thanh cong Chan phanh co
bin do thanh céc file SCS dé biit déu chay mophong 20 pa oo
trén may tinh. nanga .
Hop so chit H Co

4. KET QUA PAT PUQC Phanh tay Cé

M0 hinh duoc ché tao thanh cong va thir nghiém Igg;:gg:]t sahinh gg
thyc te bsi thuc nhém nghién ciu ciing véi cac tinh Ghé chinh co co
nguyén vién. Ket qua cho thay md hinh hoat dong Nhan dién khudn mat o6
Foap L X A 1z: > an dién khuén ma 0
on dinh, dép ung dugc nhu cau luyén tap lai xe. Vo Thi 19 thuvét co
ling quay ém &i, kha nang phan hoi I4i tot, chiudwoc 1" ydéi t-‘{ldi it o
luc quay tir nguoi dieu khién. Camera nhén dién Y Ciuhinh
chuyén dong dau hoat dong muot ma trong diéu kién —
&nh séng té%. Ngoai ra, m% hinh con cé %hén mém Bo xur 1y CPU Intel Core 13 3240
thi Iy thuyét gitip nguoi hoc 6n luyén dé dang hon. (R;Azﬂd; " 2\3/%1 GT630 2GB
M6 hinh ciing nhan duoc nhitng phan hdi tich cuc ar¢ ¢o noa ,
tir nhitng nguoi trai nghiém duoc thé hién trong Hg dicu hanh _____Win10
Hinh 16. Thong tin thong sé ky thuat md hinh day I Théng so khac
14i va so sanh véi mo hinh trén thi truong duoc thé Nguon dién 220V
hién trong Bang 1 va Bang 2. Kich thude (DxRxC) 1500x850x1500(mm)

. \ ¥ J
Hinh 16. Trai nghiém ciaa ngwoi dung mo hinh day lai

vé chi phi san xuét,... nén mé hinh cuatac giakhong ~ cu@ Bo Giao thong Van tai. Tuy nhién, vi huéng den
viéc vura tiét kiém chi phi nhung van dap tmg dugc

63



Tap chi Khoa hoc Bai hoc Cén Tho

nhitng yéu ciu co ban dé nguoi hoc c6 thé tu hoc va
lam quen véi cac bai thi 1ai xe 6 t6 tai nha nén viéc
chon mo hinh day lai xe nay 1a hoan toan c6 co s&
va kha thi. Dé tang tinh phé bién va da dang cac ban
d sa hinh, phti hgp cho moi dbi tugng trén ca nudc,
viéc thiét ké thém nhiéu sa hinh (vi du sa hinh chay
duong truong) thudc cac trung tam sat hach lai xe
khéc nhau 1a can thiét.

Bang 2. So sanh mé hinh day lai nhém nghién
cuwu véi cac md hinh hién cé trén thi
truong

M6 hinh ché M& hinh ciia by
GTVT

M6 hinh

" C6 thé 1én dén

Chi phi sdn xuat ~ Khoang 20tr 500tr
Thi ly thuyét Co Coh

Cé tich hop
Tao cam giac lai Ch thém cam giac

va cham trén
ghe rung
Co bao 101 va

Cham diém bai

thi Khong chém diém
D% dang thoi tiet co co
(nang, mua,...)

Chi phi van hanh 2o e 40 chi phi cao

va bao dudng
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5. KET LUAN

Bai béo trinh bay qua trinh nghién ctu va ché tao
thanh cong md hinh thyc té véi nhiéu vu diém, tiét
kiém chi phi va dac biét 1 van dem lai cho ngudi lai
cam giac chan that nhu dang ngdi truc tiép trén xe.
San pham ché tao thanh céng mang lai nhiéu loi ich
cho nguoi hoc l4i xe. Chang han, gitup ngudi hoc lam
quen va thuc hanh lai 6 t6 trén sa hinh mét céach
thuan tién, chan thyc, tiét kiém thoi gian va kinh phi.
Mb hinh day 4i 6 t6 tich hop phan thi ly thuyét va
thuce hanh dé ngudi hoc cd thé thi thir. Md hinh sa
hinh 3D c6 thé tuy chinh thiét ké, thay ddi cac mau
xe linh hoat. Chi phi san xuét, van hanh va bao
dudng cho mé hinh thap. Tinh kha thi caia mé hinh
1a c6 thé ap dung & nhiéu noi.

Ngoai ra, dé tang tinh chan thuc cho ngudi lai, ta
c6 thé mo rong phan thiét 1ap st dung céc thiét bi
thuc té 40 VR, cho ngudi sir dung ¢ cam giéc chan
thuc nhat, khéng con giéi han nhu s dung thong
gua man hinh ngoai. Mot hudng phat trién khac co
thé ké dén 12 viéc 4o hoa mé hinh 1én di¢n toan dém
may, ngudi st dung chi can mot bo vo ling diéu
khién da co thé tu két ndi véi trung tdm huéng dan
tap 1ai, tu thyc thi cac bai tap o bat ki dau va két hop
chim diém dé tang tinh hiru ich cia mo hinh day lai
Xe.
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