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THIET KE MO HINH CABIN
TAP LAI XE O TO: PHAN CO - PIEN
DESIGNING A VEHICLE DRIVING
SIMULATOR: MECHANICAL AND ELECTRICAL PARTS

Nguyén B4 Hai', Phan Ngoc Trung >
Truong Dai hoc Sw pham K7 thudt Tp. HCM?
Céng ty City Ford’
TOM TAT

Nghién cibu nay tdp trung vao thiét ké phan co khi-dién ciia mét mé hinh cabin 1di é t6 va lwa
chon dwoc cac thanh phdn dién-dién tir cho mé hinh da thiét ké nhw céc cam bién do goc xoay
Vvé ldng, co cdu chap hanh dé tdi tao cam gidc ldi, card giao tiép may tinh dé thu thap dit liéu
tir cdc cam bién va diéu khién co cau chap hanh véi mdy tinh, v.v. Bai bdo nay ciing trinh bdy
nhitng nghién ciru tong quan vé cabin tdp ldi nhu lich sir hinh thanh, nhitng khé khan ddt ra
trong khi thiét ké cabin dién tir. Thiét ké trong nghién citu ndy va nhitng thiét bi da dwoc lya
chon sé gitip dwa ra dwoc mot gidi phdp gid thanh thdp cho viéc phat trién cabin tdp ldi &
Viet Nam.

ABSTRACT

This research focuses on designing a driving simulator and selecting electrical and electronic
components such as sensors for measuring handwheel rotation, actuators for displaying
force-feedback, DAQ board for interfacing sensors and actuator with a computer, and so on.
This paper also presents the literature review of driving simulators. The proposed design and
selected components offer a low cost solution for developing driving simulators for Viet Nam.

Tir khoa: Mo hinh, tap lai xe, cabin, 6to0, sa hinh, dao tgo ldi xe, giao tié'p, dién tir.

1. Giéi thidu

Dé tai nay thiét ké va ché tao mo hinh cabin
tap 14i xe 6 t6 phan co khi va phan dién-dién
tir. M6 hinh cabin nay c6 kich thudc du 16n
dé gitp ngudi ngdi tap 1ai thoai mai thao tac,
c6 trang bi chan ga, chan phanh va man hinh
LCD kich thudc 16n. Ngoai ra, bai bdo con
trinh bay so dd mach dién cho mé hinh tap
1ai xe 6 t6. Hoan thanh san pham nay gitp
cho:

- San pham cua dé tai gitip tang cuong chat

lugng dao tao tap lai 6 t6 cho céc trung tam
day lai xe ¢ Viét Nam.

- Giam gia thanh san pham mo hinh tap lai
xe duoc giam xubng dang ké nho ndi dia
hoa.

- Chu dong trong thiét ké méi trudng tap lai,
c6 thé mo rong thanh tap 1ai 6 to tai, xe
tang, tap 1ai trén nui, doi, vv.

- C6 thé trang bi cho cac dai 1y 6 t6 nhim
huéng dan thém cho khach hang thim
quan showroom, khach mua xe.

Trong qué trinh nghién ctru, nhom tac gia da
tim hi€u nhiéu san pham (cong trinh) tuong
vo1 san pham cabin dién tir.
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Cong ty ¢b phan phan mém ty dong hoa va
diéu khién cung cép cabin dién tir gdbm phan
cing va phin mém véi tinh ning cia san
pham giup cho ngudi hoc hung phin, ting
ky nang thanh thao trong lai xe, gitp cho
nguodi hoc lai xe an toan, khéc phuc duoc
nhuge diém cta nguoi hoc, giam chi phi
nhién liéu nhung gia thanh san pham kha
cao véi gia khao sat: 210 dén 900 triéu VND
tuy theo chirc ndng dinh keém.

Theo Ki su Nguyén Puc Trung, can bo ky
thuat cua CadPro, khac biét vdi cac cabin
nhap ngoai, man hinh ctua hé théng CadPro
¢6 khd 16n 60 inch, tao cam quan nhu ngdi
trong xe that. Tuy nhién, theo quan diém cta
viéc thyc hién dé tai nay, kich thudc man

hinh 16n khong phai 1a khé khan khi thuc

hién ché tao san pham nay.

Al
Hinh 1: Cabin dién tu cua cong ty CadPro

Nhoém nghién ctru cting da c¢6 cudc khao sat
dugc tam trung sat hoach lai xe ctia cong ty
¢d phan Soéng Than ¢ Binh Duong véi tinh
nang cua san pham gitip cho ngudi hoc hung
phan, ting k¥ ning thanh thao trong 1ai xe,
gitip cho ngudi hoc 1ai xe an toan, khic phuc
dugc nhuoc diém cua nguoi hoc, giam chi

phi nhién li¢u. 14 ca san pham dugc trung

tam cho biét 1én dén 700 triéu dén 900 tri¢u
nhung sa hinh khong giéng méi trudng Viét

Nam.

MAY TAP LA1 xe
— IR

Hinh 2: Cabin dién tw Cty Cé phan Song
Than

B6 cuc cta bai bao nay 1a: phan 1 giéi thiéu

tong tong quan vé cabin dién tr tai Viét

Nam, phan 2 trinh bay co s& 1y thuyét cua

md hinh ti tao cam giac l4i xe 6 t, phan 3

trinh bay phan thiét ké mo hinh cabin dién

tir, phan 4 13 phan két qua mo phong va thuc

nghiém va phan 5 1a phan két luan va huéng

ghién ctru.

. Co sé Iy thuyét cabin tap lai xe

.1 Lich sit hinh thanh va phat trién

cabin

Cabin dién tor da dugc st dung tr hon 50

nim qua ¢ cic nudc trén thé gidi. Chung

duoc su dung nham:

- Dao tao lai xe tai cac trung tam dao tao.

- Nghién ctu hé théng 1ai va hanh vi
nguoi lai.

- Sir dung trong diéu khién phuong tién tir
Xa.

- Str dung trong cdc game moé phong lai tai

cac trung tam giai tri.
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Céc cabin dién tir don gian nhat 13 gdbm mot
v6 lang va man hinh ti vi hién thi méi trudng
1ai md phong, cac vo ling ban dau chi duoc
giit lai bang 2 10 xo nham tao cam giac xoay
khi v6 lang quay.

Thé hé tha hai vo lang dugc diéu khién béng
dién nham tao cam giac lai.

Thé hé thir ba gdm ca ghé tai tao cam giac
1ai, tuy nhién thé hé nay chi sir dung trong
cac game mo phong lai.

Trong dé tai ndy, ngudi nghién ciu tap
trung vao cac van dé sau:

Mo phong 3D méi truong 1ai xe theo sa hinh
cua cuc duong bo Viét Nam.

Thiét ké phan co va dién cta hé thong.

Lap trinh diéu khién dong co tao cam giac
lai.

Bai bao nay trinh bay cac két qua chinh cua
thiét ké co khi va so d6 mach dién cua cabin
tap lai.

2.2 Pic diém chung cua cabin dién tir

Céc cabin dién tir déu c6 diy du tit ca cac
thiét bi can thiét nhu vo lang, chan phanh,
chan ga, mdi truong 3D dé giup cho nguoi
tap 1ai tiép can véi xe khi lai xe that mot
cach dé dang hon.

Diém kho cua dé tai nay la phai mé phong
lai tir dau khong gian 3D giéng nhu sa hinh
cua Viét Nam.

Hinh anh thé hién phai 15 rang va min. Tdc
dd ctia man hinh phai du 16n, st dung RAM
clia mdy tinh phai da nho dé c6 thé chay trén

may tinh ca nhan.

Thiét ké mé hinh cabin tap 13i xe 6 to
3.1.Thiét ké co khi ciia mé hinh

Bang v€ duoc thiét ké dua trén mot xe that
ma ngudi st dung dang 1ai va tir d6 thiét ké
phu hop véi tinh ning ngudi sir dung ma van
dam bao tai tao lai cdm giac cho nguodi dung,
duoc thé hién trong hinh 6. Cac tinh nang tao
cam giac 14i:Thiét bi tao cam giac 1ai tir vo
lang, 4m thanh (Am thanh dong co, tiéng on
modi truong bén ngoai), cidc khoiang Cach
chan gas, chan phanh, thiét bi man hinh hién
thi -LCD, khung chassi cua cabin dam bao
cting virng, ghé ngdi duoc diéu chinh dé phu
hop véi céc trang thai nguoi st dung, day
dai an toan, thung chtra cac thiét bi can thiét
CPU- Thuc hién két ndi phan cimg va thiét
bi 40, ghé ngdi dé thuc hién diéu khién, vat
lidu thép 6ng, nén san thép tdm dé dam bao

do cung ving.

Truong oH SPKT
Hhon: Thep

}L

Hinh 3: M6 hinh thiét ké cam gidc lGi

Mo hinh cabin tap 1ai duoc thiét ké nhu hinh.

e

Vitri lock fo Lock
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Hinh 4: Mo hinh tai tao cam giac lai
1: Bong co dién DC va Ecorder, 2: Banh

rang dong co DC, 3: Day xich, 4: Banh rang
16n truc trung gian, 5: Banh rdng nhd Truc
trung gian, 6: Banh rang 16n truc vo lang, 7:
Banh rang nho truc v6 lang,8: Banh rang lon
3.2. Thiét ké phan dién ctia mé hinh

Thiét ké dién-dién tr cia mé hinh gdm céc
thanh phan chinh nhu hinh 5. Phan 1 1a man
hinh LCD 52 Inch gitip hién thi méi trudng
3D, phan 2 1a card giao tiép may tinh
Hocdelam USB 9090 nhim két ndi vo ling
s 5 va chan ga, chan phanh s6 4 vao may

tinh s6 3.

Hinh 5: So d6 mach dién cabin dién tir

May tinh 3 duogc trang bi card man hinh
tuong ddi manh nham hién thi tbt mo truong
3D da duoc thiét ké cho cabin. Viéc giao tiép
chan ga, phanh, vo lang dugc thuc hi¢n qua
card Hocdelam USB 9090 véi phan mém
LabVIEW. So dd két ndi chi tiét cac cam
bién, motor va cac mach dién khac cua cabin
duoc xem tai cac sb tay str dung card HDL

USB 9090.

4. Két qua md phéng va thue nghiém.

Két qua thuc nghiém 1a dd ché tao thanh
cong mod hinh cabin tap lai xe vé& phan co va
phﬁn dién tr. M6 hinh da dugc chay thu
nghiém béi mot nhom gdm 10 ngudi & cac
d6 tudi tir 18-30. Két qua cho thdy mé hinh
co khi hoat dong on dinh, it tiéng dn, chiu
duogc luc quay vo ling tir ngudi diéu khién.

Bén dudi 1a mé hinh thyc nghiém.

Hinh 6: M6 hinh thiét ké cabin dién tir
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Théng s6 k§ thuit cabin da thiét ké

Tinh nang

Cam giac lai Co
Chéan ga Co
Chan phanh Co
Am thanh dong co Co
Lai trén sa hinh Co
Lai trén duong cao toc Co
Lai trén duong phd Co
Day belt an toan Co
Ghé ngoai diéu chinh Co
Hop chtr dung cu Co
H¢é diéu hanh

Windows XP hodac Windows Co
7

Intel® Core™ i3 CPU540 Co
@3.07GHz 1.89 GB of Ram

Nguon dién

220VAC | Co

Két ndi

Cong USB (2 cable) | Co

Kich thudc

Dai x rong x cao (cm) 200x10
0x130

Bang 2: Théng sé ky thudt cia cabin dién tir
5. Két luan va huéng nghién ciru tiép theo.

Qua sdu thang nghién ctu, xay dyng mo
hinh thuc nghiém cabin dién to nhdm muc

dich 1én phuong 4n thiét ké mé hinh cabin
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