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NGHIEN CU'U, XAY DUNG MO HINH CABIN HOC LAI XE A0
SU' DUNG BOARD MACH DIEU KHIEN ARDUINO

RESEARCH , BUILDING CABIN MODELS FOR DRIVING VEHICLES USING ARDUINO CONTROL CIRCUIT BOARD

TOM TAT

Ma hinh cabin [ai xe la thiét bi tap lai xe 3D dugc mo phong giong mé hinh
cabin diéu khién trén 6 t6 . Mo hinh dugc hoan thién bao gdm ca phan thiét ké co
khi, mach dién t( va chuong trinh diéu khién. Mo hinh c6 thé hoat dong & cac ché
do diéu khién bang tay thong qua v lang, can s, chan ga, chan phanh. Trong
ché do diéu khién bang tay, md hinh hoat dong kha la t6t sau khi tién hanh két
ndi cac b phan ctia md hinh véi mdy tinh va tién hanh cai dt thong so diéu
khién cia mé hinh trén phan mém game gia lap lai xe, mang lai cdm gidc rat
chan thuc nhu dang diéu khién trén cabin 6 to that cho nquoi lai.

Tir khod: Cabin tdp Idi 3D; bé vd ling chai game, bd vd ling gid Idp Idi xe.

ABSTRACT

Driving cabin model is a 3D driving training device modeled after the control
cabin model in cars. The model is complete including mechanical design,
electronic circuits and control programs. The model can be operated in manual
control modes via steering wheel, gear lever, accelerator, and brake pedals. In
manual control mode, the model works well after connecting the parts of the
model with the computer and setting the control parameters of the model on
the driving simulator game software, bring a very realistic feeling like being
driven on a real car cabin for the driver.

Keywords: 3D driving cabin; gaming steering wheel, driving simulator.
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1. GIGI THIEU CHUNG

Ngay nay, xa hoi tién nghi, 6 t& ngay cang phé bién
trong viéc di chuyén, viéc luyén tap li xe bang cabin tap lai
4o khong con qua xa la. Viéc st dung thiét bi va cac céng
nghé moé phdéng hién dai, mang lai trdi nghiém chan thuc
cho nguai hoc ldi xe. M6 hinh cabin hoc lai xe la giadi phap
céng nghé, tich hgp dua chi yéu trén cong nghé thong tin,
c6ng nghé mé phdng. Bé dap tng cac muc tiéu khac nhau
trong qua trinh huan luyén li, ngusi ta c6 thé cé nhiing
gidi phap moéd phong véi cau hinh ky thuat khac nhau.
Nhing dic diém ca ban khi lai cdc phuang tién sé dugc mo
phong dé tao ra méi trudng hudn luyén cang giéng that
cang t6t, hinh thanh cac ky nang va phan xa can thiét dé
déi pho vai cac tinh huéng nguy hiém da xay ra trong thuc
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té trong mdt moi trudng an toan tuyét déi, giam dang ké
thai gian thuc hanh va chi phi cho mét khoa hoc.

2. PHAN TiCH THIET KE PHAN CUNG, PHAN MEM

2.1. Tim hiéu vé Cabin lai xe 3o

M6 hinh Cabin 1ai xe &0 vén da dugc cac nudc tién tién
trén thé gidi coi la mot san phdm céng nghé hiu ich cho
nhing ngusi md&i hoc lai va nhiing ngudi khéng c6 thoi
gian dé€ luyén tap cing nhu dé giai tri, mé hinh cabin hoc
14i xe 3o c6 nhiéu uu diém va tién ich han viéc lai trén cabin
O to that, giip gidm thoi gian luyén tap can thiét, giap
ngudi maéi hoc hinh thanh cac ky nang va phan xa can thiét
dé d6i phé vaéi cac tinh huéng nguy hiém da xay ra trong
thuc té trong mét méi trudng an toan.

Céch st dung bo Cabin lai xe do kha don gian, chung ta
chi can két néi mé hinh véi may tinh qua chudn két ndi
USB. Sau d06 truy cap cac Game gid lap dé cai dat chiic ndng
clia cac thiét bj trong bé mé phéng, mé hinh nay c6 thé
dung dé tap lai xe, thi bang lai cdc muc hang B1, B2, C, D...
giup ich rat nhiéu cho ngudi méi bat dau hoc bang lai xe
bang viéc lam quen vai cach diéu husng vo lang sao cho
nhuan nhuyén, phéi hgp nhip nhang gita can sé va chan
ga, chan phanh va chan cén sao cho khéng bi chét may,...
dé khi dén budc tap lai xe that sé dé dang x{ ly tinh huéng
hon, khéng bi béi réi.

2.2. Cau tric téng quan phan ciing cia mé hinh Cabin
lai xe 3o

Hinh 1. So d6 dau noi cac thiét bi
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CONG NGHE

Phan cing cla thiét bj gém: Vi diéu khién Arduino 2.3.2. Ché'tao vé ling
Leonardo R3, Module BTS 7960, Encoder 344 xung, Motor
775 12V, cong tac hanh trinh, bién tré... (bang 1).

Bang 1. Linh kién, thiét bi phan cting va chic néng ctia chiing

Nhom nghién cliu da dung mét sdn phdm thuong mai
dé tang tinh thdm miva d6 chic chdn cia mé hinh (hinh 4).

STT | Tén linh kién/thiét bi Chicnang
1 :_/lo:aif;o é;h ién - Arduino Trung tam tinh todn, diéu khién thiét bi
2 | Module BTS 7960 Module diéu khién dong co
3 | Encoder 344 xung Do toc d6 dong co
5 | Céng tdc hanh trinh Truyén tin hiéu tirhop so
6 | Biéntrg S{ dung truyén tin hiéu tir ban dap
7 | Phim Button Gan chiic ndng nhu: coi, dén, xi nhan, ...
8 | Toggle Switches Bat/Tat vo lang

2.3. Qua trinh nghién cttu va ché tao
2.3.1. Ché tao phdn ciing

Thiét k& phan than dugc ti€n hanh trén phan mém vé
3D AutoCad, gém hinh dang t6ng thé clia phan khung
cling nhu kich thudc téng quét cla cac thiét bi phan cing. }
Phan ciing cé yéu cau vé do chéc chan va tinh thadm mi. Vi Hop 56 6 6 cép d6 va mot s6 Iui, dam bao hoat dong va
vay ma trong qué trinh thi cong phai dam bao vé chat  kiéu dang gidng vai thuc té nhat (hinh 5).
luong vat liéu va thi cdng dang nhu thiét ké dé ra vé kich
thudc, kiéu dang.

Hinh 4.V6 lang Momo
2.3.3. Ché'tao hép sé san
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Hinh 5. Hop s0

2.3.4. Ché'tao chén Ga - Phanh - Cén

Cacan dap, phanh va déi s6 dugc thiét ké, ché tao cho
cam giac nhu lai xe thuc (hinh 6).
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Hinh 2. Ban 3D téng hgp cac bd phan trén AutoCad
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Hinh 3. Thi cdng trén CNC Hinh 6. Ban dap
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2.4. Thiét ké phan mém

— S dung cac phan mém dé tinh chinh d6 chinh xac
cho mo hinh: DXTweak2, WheelConfig.

—Phan mém lai xe mé phong: City Car, Euro Truck
Simulator 2.

—Chuong trinh clia bd mo phong lai xe dugc viét bai
phan mém Arduino.

—Code dudgc viét béi Arduino sé dugc bién dich va nap
cho Arduino Leonardo R3 dé€ thuc hién tat ca tinh nang cla
bdé mé phong.
2.5.Nguyén li hoat dong

B6 mo6 phong dugc hoat ddng trén mot giao dién game
dugc két néi bang céng USB vdi may tinh, trén giao dién sé
c6 phan cai dat chiic nang cho cac thiét bi mé phong.

Tién hanh cai dat dé déng bo chiic nang cla cac thiét bi
mo phéng véi game.

« Hoép v 13ng cé chiic nang la dung diéu khién truc tiép
cac hudng clia xe.

« Phan hop s6 c6 chiic ning la thay déi téc do chay xe
phu hgp véi stc can bén ngoai va Thay déi chiéu chuyén
doéng cua xe (ti€n va lui).

- Phan chan ga, cén va phanh cé chiic nang la:

+D3i v6i con xe c6 chiic nang déng hodc ngat két ndi
gilta may va banh xe. Néu déng co chay va con dong két
ndi thi banh xe quay. Néu ngat két néi thi banh xe quay
cham lai theo quan tinh réi ti tir ditng han. Viéc ngét con
cho phép tai xé tang gidm s6 hoac dirng xe ma déng co van
hoat déng (khong bi chét may).

+Chan ga 6 t6 la bo phan trong 6 t6 ma khi tac déng luc
sé lam cho xe chay nhanh han. Chéan ga xe 6 t6 nam & phia
bén trong cung bén phai, canh ban dap phanh. Muén diéu
khién ban dap ga. Ngugi diéu khién xe st dung chan phai
dé tac dong luc vao chan ga.

+Phanh c6 vai trd gidm t6c va ding chuyén dong cla
xe.

3. KET QUA CHE TAO VA THU NGHIEM

Sau khi thiét k&, ché tao cac thiét bi, nhém nghién cdu
ti€n hanh 13p rap va cai dat hé théng hoan chinh. Giao dién
trén may tinh nhu trong hinh 7. Két qua thi nghiém cho
thdy mé hinh hé thdng hoat dong én dinh va cho cam giac
diéu khién gan giéng thuc té.

Hinh 7. Giao dién trén mdy tinh

4. KET LUAN

M6 hinh dugc hoan thién bao gom ca phan thiét ké co
khi, mach dién t& va chuong trinh diéu khién. Mé hinh c6
thé hoat dong & cac ché do diéu khién bang tay théng qua
vO lang, can s6, chan ga, chan phanh. Trong ché dé diéu
khién bang tay, mé hinh hoat dong kha la t6t sau khi tién
hanh két néi cac bd phan ctia mé hinh véi may tinh va tién
hanh cai dat théng sé diéu khién ctia mé hinh trén phan
mém game gia lap lai xe, mang lai cdm gidc rat chan thuc
nhu dang diéu khién trén cabin 6 té that cho ngudi lai.

Trong thai gian t&i, nhdm nghién ctu sé:

- T8i uu hoa két cdu co khi dé nang cao tinh thdm my,
viing chac, thuan tién.

- S dung dong co DC12V 18000RPM DC 775 truc tron
lam bd phan hoéi luc cho mé hinh gilp tao cdm giac chan
thuc han khi vé 1ang c6 thé phan héi lai va khi va cham vao
vat thé.
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