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Nghién citu ché tao b do van téc than xe
I. Téong quan
1.1 Pit van dé.

Hién nay, giao thong dong vai tro chi dao va 6 té chiém ty trong lon
trong van chuyén néi dia. Vi vdy, linh vuc 6 t6 — xe chuyén dung da nhan
duoc su quan tdm cua nhiéu trudng dai hoc cling nhu nhiéu co quan nghién

ctu co lién quan.

Trong nhitng nim gan day, nganh cong nghiép 6 to da c6 nhiing budc
phét trién vuot bac. Clng véi su phat trién do, van dé dam bao an toan cho
ngudi Va xe cang tro 1&n can thiét. Trén 6 t6 hién co rat nhiéu nhitng hé thong
dam bao an toan, trong d6 phanh 1a hé théng an toan cha dong hét sirc quan
trong nén ludn duoc cac nha san suat 6 td quan tam, khdng ngung nghién cau

hoan thién va nang cao hiéu qua.

Vi vay, viéc nghién ctu, kiém dinh va thuc hién thi nghiém vé hé thong
phanh dang 13 van dé quan trong nhung hién chua ¢ cac cong cu dé do dac
va thu thap cac théng sé dong luc hoc trong qua trinh phanh 6 t8, khién cho

cac nghién cau tré nén kho khan.

Véi sy tro gilp cua cac cdng nghé hién nay, chung toi da lya chon dé
tai: “Nghién ciru ché tao b do cac thong sé dong luc hoc trong qua trinh

phanh 6 t6”.

1.2 Muc tiéu nghién ctau.



Pé danh gia hé théng phanh nguoi ta sir dung 4 chi tiéu vé hiéu qua
phanh (quang duong phanh, thoi gian phanh, gia tbc phanh va luc phanh). Vi
vy dé phuc vu cac cdng viéc nghién ctiru va thi nghiém trén 6 t6 trong qua

phanh can phai ché tao duoc bo do cac thong sd trén.

1.3 N§i dung nghién ciru

Thiét ké bo banh xe doc 1ap do van téc d td, cum ga lap thiét bi trén 6 to.

Nghién cu lva chon va lap dat cam bién, két néi, hién thi va xu 1y tin
hiéu cam bién.

Piéu khién va két ndi may tinh, hién thi két qua, kiém tra va phan tich
cac két qua thi nghiém.

II. Co sé ly thuyét.

11.1 Sy phanh va hé théng phanh.

11.1.1 Sy phanh 6 t0.

Xe luu thong trén duong lubn gap tinh hudng phai giam van toc nhu can
phai dung xe, gap chudng ngai vat, gap duong Xau. ... Qua trinh lam giam
van tdc 6 to trong cac trudng hop ké trén 1 qua trinh phanh 6 t6 va duogc thuc

hién bang mot hé théng goi 1a hé théng phanh.

Khi xe chuyén tir v1 d¢én v2 (v2 < v1) xe thuc hién mét chuyén dong
cham dan, nghia 1a phai tao cho xe mét gia toc jp nguoc chiéu véi chiéu
chuyén dong nghia 1a phai tao ra mét luc, can lai sy chuyén dong cua xe. Luc

nay duoc goi la luc phanh.

Tuy nhién trén 6 t6 ngoai khdi luong chuyén dong tinh tién con co céc
khéi lwong chuyén déng quay bao gom banh xe va cac chi tiét lién quan dén

dong hoc banh xe. Do vay luc tac dung vao xe dé tao ra gia toc jp phai Ia:

F=mjpé



Trong d6 & 1a hé s6 ké dén anh huong cua cac khéi luong quay khi

phanh xe.

Xe ¢6 khéi lwong m chay véi van toc v s& ¢6 dong nang:

Gia st xe dang chay véi van toc v1 va co nhu cau giam van téc xuéng

v2. Khi d6 can phai tiéu phi mot nang luong:

m. (v? — v?
AL = ( 12 3)

Nhu vay qua trinh giam van téc caa xe phai giai quyét song song hai van

Tao ra lyc can nguoc chiéu chuyén dong cua 0 to.
Tiéu tan di mgt luong dong nang cua Xe.
11.1.2 Hé théng phanh.

Trén 6 to nguoi ta 1ap mot hé thong dé thuc hién qua trinh phanh néi
trén, hé théng nay duoc goi 1a hé théng phanh 6 t6. Hé théng phanh trén 6 to
thuong ¢6 2 bo phan chinh:

- B6 phan co ciu phanh: Bo phan ndy c6 chirc ning sinh ra mé men
phanh tec mé men can lai sy quay cua banh xe. Hién nay trén 6 t& md men
phanh duoc sinh ra nhd ma sat. Co cau phanh c6 mét cap chi tiét ma sat. Mot
chi tiét hay (hozc mot cum chi tiét) gan vai banh xe, quay cuing banh xe; mot
chi tiét (hoac cum chi tiét) gan voi than xe (thdng qua cau xe hay mot bo phan
nao d6). Khi phanh nguoi 1ai diéu khién cho cap chi tiét ma sat nay tiép xdc
véi nhau, mé men ma sét do cap chi tiét ma sat nay tao ra chinh 12 md men

phanh. Cach nay c6 thé tao ra mé men phanh theo yéu cau cua ngudi lai.



- B6 phan dan dong phanh: Bo phan nay truyén lyc diéu khién tir
nguoi lai hodc tw mot nguon nang luong nao d6 dén co ciu phanh dé diéu

khién co cau phanh sinh ra mé men phanh.

Phanh tang tréng
Bau trg luc phanh

Xy-lanh phanh chinh

Po d6 mon
ma phanh

Ma phanh
trong

Ma phanh

Ma phanh ngoai Dia phanh

Hinh 1: Hé thong phanh trén 6 to.
11.2 Cé&c chi tiéu danh gia hi¢u qua phanh.
11.2.1 Lwc phanh va luc phanh riéng.

Mai loai xe tly theo trong lwong, momen phanh yéu cau duogc xac dinh
va hé théng phanh thiét ké phai ¢am bao sinh ra luc phanh yéu cau.

Tri s6 hyc phanh Fp chi c6 ¥ nghia ddi véi tirng loai xe cu thé. Xe c6
trong luong khac nhau doi hoi lyc phanh khac nhau. Dé danh gia tong quéat

hon nguoi ta dua ra thong sb luc phanh riéng pp:

_B

pp_E

oG la trong luong dat I1én banh xe phanh



e Tai cc tram dang kiém cua Viét Nam, xe khiém tranéu p = 0,5

1a dat y8u cau.
11.2.2 Gia téc cham dan.

Xét trudng hop phanh xe trén duong bang khéng kéo mooc, bé qua luc

can lun va luc can khéng khi, ta co:
Fp = Fpl + sz == m]p5
Khi phanh véi luc cuc dai gia toc phanh ciing cuc dai.

Gia téc cham dan cua xe thay d6i trong qua trinh phanh. Khi do gia toc

cham dan nguoi ta quan tam dén 2 gia tri:
Gia téc cham dan cuc dai.
Gia téc cham dan trung binh.
11.2.3 Thai gian phanh.

Khi phanh gia téc cia 6 t6 1a gia toc cham dan, vector gia téc nguoc
chiéu vaéi chiéu chuyén dong cua xe. Ta co:
dv F, mé

—dt = ——dv

Ty F

Thoi gian phanh tir khi xe ¢ van toc v1 dén khi xe ¢ van toc v2 Ia:

(%) (21
. maé p md p
= ——dav = —dav
Fp Fp
V1 (%)

Khi phanh véi luc phanh cuc dai sé c¢6 thoi gian phanh cuc tiéu:

V1
mé méd

tmin = dv = ——W; —v,)
e Fpmax Fpmax

V2

Néu phanh cho xe dung lai (v2 = 0):



mo
tmin = F—vl
pmax

I1.2.4 Quang dwong phanh.
Ta co:

_ E, dv
o === —"737
P mé dt

Nhan hai vé cua biéu thuc trén véi ds ta co:

Fp ds méo
—ds =——dv =—vdv — ds = ——vdv
mo dt E,

Quing duong phanh tir khi xe ¢ van toc v1 dén khi xe ¢ van toc v2 1a:

Uy V1
mé p mé p m6( 5 2)
S = ——av = —vav = —— (V1 — U,
E, E, 2F,
V1 %)

Khi phanh véi luc cuc dai thi quang duong phanh sé 12 cuc tiéu:

— m6 2 2
Smin = (171 - Vz)
2Fpmax

Néu phanh cho dén khi xe dung lai (v2 = 0):

mo 5
Spin = v
mimn ZFpmax 1

I1.3 Phwong an thu thap dir liéu.

Ta nhan thay rang trong qua trinh phanh, banh xe s& bi truot tic 1a s&
khong thé do chinh xac duoc thong sb dong hoc cua xe théng qua céc banh
xe. V1 vay ta s& lap thém trén xe mot banh xe nita goi 12 banh xe sé 5. Banh
xe nay do khdng chiju tac dung cua luc phanh nén sé& khéng bi truot va ta co

thé do duoc van tbc cham dan, gia tbc cham dan thdng qua banh xe nay.



Hinh 2. Banh xe s 5 lap trén xe Toyota HIACE.

Dé cd thé thu thap duoc céc thdng s6 qua béanh xe s 5, ta sir dung mot
cam bién van téc goi 1a encoder. Encoder dang chuyén dong quay (shaft
encoder) 1a thiét bi dién co dung dé bién ddi cac vi tri goc cua truc quay tu gia

tri analog sang ma digital.
Encoder cau tao gdm hai thanh phan:
- Mot cap diode thu phat tin hiéu quang hoc.

- M6t dia tron (chuyén dong tron) hoac mét thudce thang (chuyén dong
thang) c6 duc 16 hay son dé tao cac diém c6 khoang cach déu, dit ¢ gitta cap
diode thu phat.



Fixed Slit
Light-Receiving Elermant

L
> Wavefoem Shaping Cirit
I

Hinh 3. Cdu tqo cua encoder tron.

Truc cta encoder s& duge an khép véi truc caa banh xe sé 5, khi banh xe
s6 5 quay sé& lam dia encoder quay theo. Trén dia co céac 16 (rdnh). Nguoi ta
ding mot dén led dé chiéu Ién mat dia. Khi dia quay, chd khdng c6 16 (ranh),
dén led khong chiéu xuyén qua dugc, chd 6 16 (rdnh), dén led s& chiéu xuyén
qua. Khi d6, phia mat bén kia cua dia, nguoi ta it mot con mat thu. Vi cac
tin hiéu c6 hoic khéng c6 nh sang chiéu qua, thiét bi tao ra mot chudi xung

bao vé bo phan xir Iy.

%’ ChannetA | || L 1 L[ | [
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Hinh 4. Xung va céc kiéu dém xung cua encoder.

Tin hiéu tir encoder s& duoc giri vé mot thiét bi thu thap va xu Iy dit liéu.
thiét bi nay s& d¢ém sb xung caa tin hiéu trong khoang thoi gian, roi tinh toan

ra dugc van téc quay cua encoder.




Trong do:

C la s6 xung trong khoang thoi gian T (ms)

P 14 s6 xung khi encoder quay dt mot vong.

X ¢6 gia tri 1, 2, 4 tdy theo kiéu dém xung X1, X2, X4.

Tir banh xe s6 5, ta s& biét dugc van téc chuyén dong thang:
Uyxe = Vpx = WpxRpy = UWeRpy

Trong do:

u 1a ty sé truyén van tdc tir banh xe sb 5 dén truc cua encoder.

wbx 13 van toc quay cua banh xe s 5.

Rbx 14 ban kinh vong 1in ctia banh xe s6 5.

Vi thoi gian mdi 1an dém xung cua encoder rat nho ( ¢& mili gidy) nén ta
c6 thé coi trong khoang thoi gian d6, chuyén dong cua xe la thang bién doi

déu, ta co:

xel — VUxe2

= 10002
= T

a la gia téc cua xe trong khoang thoi gian T (ms).

vxel 1a van tdc dau khoang thoi gian T.

vxe2 la van téc cubi khoang thoi gian T.

Trong trurong hop xe dang phanh: a = jp

Quing duong chuyén dong caa xe trong khoang thoi gian T:

aT?
S = VUypo T + T

I11. Thiét bi



111.1 Phan céng.
111.1.1 Encoder

Str dung Encoder Omron E6C2-CWZ6C 1000P/R 2M.
Thong s6 ky thuat :

+ Nguén dién: 5-24 VDC.

+ Ng0 ra: NPN.

+ Céc phangd ra: A, B, Z.

+ Tan s6 t6i da 100kHz.

+ Tdc d6 t6i da: 6000 vong/phut.

Hinh 6. Encoder.
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Hinh 7. So' do nguyén ly.

111.1.2 Card arduino UNO R3

M@t vai thong so ciia Arduino UNO R3

Vi diéu khién

ATmega328 ho 8 bit

bién ap hoat dong

5V DC ( chi duoc cap qua

cong USB)
Tan s hoat dong 16 MHz
Dong tiéu thu Khoang 30mA
bién ap vao khyén dung 7-12V DC
bién ap vao giadi han 6-20 V DC

S6 chan Digital 1/0

14 (6 chan hardware PWM)

S6 chan Analog

6 (d6 phan giai 10 bit)

1/0

Dong toi da trén mdi chan

30 mA

Dong ra toi da (5V)

500 mA

Dong ra toi da (3.3V)

50mA




Bo nho flash 32 KB (ATmega328) vai
0.5KB dung baéi bootloader
SRAM 2 KB (ATmega328)
EEPROM 1 KB (ATmega328)

Vi diéu khién

= e
AW WS IR L AREVAITV s v T O TRVE ATY AT .

B O R R e S S B N e W
ey

. ——
WY T \

Arduino UNO c6 thé sir dung 3 vi diéu khién ho 8 bit AVR 13 ATmegas8,
ATmegal68, ATmega328. Bo ndo nay cd thé xir i nhiing tac vu don gian nhu
diéu khién dén LED nhap nhay, xit Ii tin hiéu cho xe diéu khién tir xa, lamfg

maot tram do nhiét d6- 46 4m va hién thi 1én man hinh LCD...
Nang lwgng

Arduino UNO ¢4 thé duoc cip ngudn 5V théng qua cong USB hoic cap
ngudn ngoai vai dién ap khuyén ding 1 7-12V DC va giéi han 1a 6-20V.
Thuong thi cip ngudn biang pin vudng 9v 1a hop Iy néu khéng cé ngudn cap
san tr cong USB. Néu cap ngudn qua giGi han trén s& 1am hong Arduino
UNO.

Cac chan nang lugng



e GND (Ground): cuc am cta ngudn dién cap cho Arduino UNO. Khi
ban dung cac thiét bi st dung nhitng ngudn riéng biét thi nhitng chan
nay phai dugc ndi véi nhau.

e 5V: cip dién ap dau ra. DONg tdi da cho phép & chan nay 1a 500mA.

e 3.3V:cép dién ap 3.3V dau ra. DOng tdi da cho phé ¢ chan nay la
50mA.

e Vin (Voltage Input):L dé cap ngudn ngoai cho Arduino UNO, ndi cuc
duong ctia ngudn véi chan nay va cuc am cua ngudn ndi véi chan
GND.

e IOREF: dién 4p hoat dong cua vi diéu khién trén Arduino UNO c6 thé
duogc do ¢ chan nay. Bién ap hoat dong 1a 5V. Pay khong phai la chan
cap nguon.

e RESET: viéc nhan nut Reset trén board dé reset vi diéu khién tuong

duong véi viéc chan RESET dugc ndi véi GND qua 1 dién tro 10KQ.
Bo nhé
Vi diéu khién Atmega328 tiéu chuan cung ci cho nguoi ding:

e 32KB bd nhé Flash: nhitng doan leecnhjlaapj trinh sé dugc luu trir
trong bo nha Flash cua vi diéu khién.

e 2KB cho SRAM (Static Random Accessh Memory): gia tri cac bién
khai bao khi lap trinh s€ luu & day.

e 1KB cho EEPROM (Electrically Eraseble Programmable Read Only

Memory): nédi doc va ghi dir lidu.

CAc cong vao/ra
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Arduino UNO c6 14 chén digital dung dé doc hoac xuét tin hiéu. Chlng
chi ¢ 2 mirc dién &p 12 OV va 5V véi dong vao/ra tdi da trén mdi chan la
40mA. O mdi chan déu c6 cac dién tro pull-up tir dugc cai dat ngay trong vi

diéu khién ATmega328 (mic dinh thi cac dién tro nay khong dugc két néi).
Mot s6 chan digital c6 cac chirc ning dac biét nhu sau:

e 2chan Serial: 0 (RX) va 1 (TX): dung dé guri (transmit — TX) va nhan
(receive — RX) dit liéu TTL Serial. Arduino Uno c6 thé giao tiép véi
thiét bi khac thong qua 2 chan nay.

e Chan PWM (~): 3,5, 6, 9, 10, va 11: cho phép ban xuét ra xung PWM
véi d6 phéan giai 8bit (gia tri tr 0 — 28-1 twong ng voi OV — 5V)
bang ham analogWrite().

e Chan giao tiép SPI: 10 (SS), 11 (MOSI), 12 (MIS0), 13
(SCK). Ngoai c4c chirc nang thong thudng, 4 chan nay con dung dé

truyén phat dix liéu bang giao thirc SP1 vai céc thiét bi khac.



e ED 13: trén Arduino UNO c6 1 dén led mau cam (ki hiéu chir L). Khi
bam nat Reset, dén nay nhap nhay dé bao hiéu. N6 dugc ndi véi chan
s6 13. Khi chan nay dugc nguoi dung sir dung, LED s& sang.

Arduino UNO c¢6 6 chin analog (A0 — AS5) cung cép do phan giai tin

hiéu 10bit (0 — 210-1) dé doc gia tri dién &p trong khoang 0OV — 5V.

Lap trinh cho Arduino

- Pin A cua Encoder néi véi pin D2 cua Arduino

- Pin B cua Encoder khong can néi

- Pin nguédn cua Encoder ndi véi pin 5V cua Arduino

- Pin dat caa Encoder ndi véi pin GND cua Arduino
*/

/I Khai bao hang s6

#define encoderPinA 2 // Khai béo chan D2

#define encoderPinB 3 // Khai bdo chan D3

#define radius 242.55 // Khai bao ban kinh banh xe (mm)

#define pi 3.14159 // Khai béo s6 Pi

#define pulsesPerTurn 100 // Khai béo théng sé xung/giay caa Encoder
#define timeBetweenReadings 10 // Khai béo khoang thoi gian lay mau

(ms), tuong tng 1s lay 10 mau ~ 10 Hz

/I Khai bao bién s

int state = 0;

volatile int countold, count; // Bién dém dau va cudi trong mot khoang
thoi gian

unsigned long timeBegin = 0, timeNow = 0; // Bién thoi diém dau trong
mot khoang thoi gian

float vehicle; // Bién van téc dau va cudi trong mot khoang thoi gian



I/ Thiét 1ap théng sé khai dong
void setup()
{

count = 0;

countold = 0;

timeBegin = 0;

timeNow = 0;

vehicle = 0;

pinMode(encoderPinA, INPUT_PULLUP); // Thiét lap ché do Pullup
cho encoderPin D2

pinMode(encoderPinB, INPUT_PULLUP); // Thiét 1ap ché do Pullup
cho encoderPin D3

attachInterrupt(0, sigA, CHANGE): // Goi ham up khi ngat, s6 0
tuong tng Pin D2, s6 1 twong wng Pin D3, kiéu kich hoat ngat 1a CHANGE

attachInterrupt(1, sigB, CHANGE); // Goi ham down khi ngat

Serial.begin(115200); // Thiét lap baurate cho Serial

}

// Ham chinh ctia chuong trinh
void loop()
{
// Biéu khién Arduino qua gia tri cua bién state
if(Serial.available())
{
char temp = Serial.read();
if(temp =='0")
state = 0;
if(temp =="'1")
state = 1;
if(temp =='2")



state = 2;

switch(state)

{
// state = 0: dirng Arduino
case O:

break;

I/ state = 1: bat dau do
case 1:
// Xac dinh khoi gian ldy mau
timeBegin = millis();
while (millis() - timeBegin < timeBetweenReadings)
{
// Tat ngat
detachinterrupt(0);
detachinterrupt(1);

/1 Vi thoi gian 1ay mau nho nén co thé coi chuyén dong la tuyén
tinh trong khoang thoi gian do
vehicle = (count-countold)*radius*pi/(2*pulsesPerTurn*(millis()-

timeBegin)); / Tinh van téc

Il Goi ham ngat
attachlInterrupt(0, sigA, CHANGE);
attachinterrupt(l, sigB, CHANGE);

}

/] Gén thoi diém cudi cung cia khoang thoi gian hién tai vao thoi
diém cudi cung caa khoang thoi gian ké tiép, twong tu véi cac bién van téc

va gia toc



timeNow = timeNow + millis() - timeBegin;

countold = count;

/] Hién thi thoi gian va van téc qua Serial
Serial.print(timeNow);

Serial.print("|");

Serial.printin(vehicle);

break;

// state = 2: Reset dit liéu va thoi gian vé 0

case 2:
count = 0;
countold = 0;
timeBegin = 0;
timeNow = 0;
vehicle = 0;

break;

}
b

// Ham up, ting mot gié tri cho bién dém néu xung ting
void sigA()
{
if (digitalRead(encoderPinA) == HIGH)
{
if (digitalRead(encoderPinB) == LOW)
{

count++;

¥

else

{

count--;



}

b

else

{
if (digitalRead(encoderPinB) == HIGH)
{

count++;

}

else

{
count--;
¥
b
¥

/I Ham down, giam mot gid tri cho bién dém néu xung giam
void sigB()
{
if (digitalRead(encoderPinB) == HIGH)
{
if (digitalRead(encoderPinA) == HIGH)
{

count++;

}

else

{
count--;
by
}

else

{
if (digitalRead(encoderPinA) == LOW)



{

count++;

¥

else

{
count--;
}
b
¥
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/7 ¥nai béo hing sb
& encoderPink 2 //
encoderPinB 3 //

pi 3.14159 //
pulsesPerTurn 100 // Khai
timeBetweenReadings 10 // Ehai b

nt state =
int countold, count; // B
long timeBegin = 0, timeNow
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at vehicle; // B n téc da

id sesup()
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timeBegin
timelow = 0;
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= (encoderPinA, INPUT_PULLUP); // Thidt 1p ché
e (encoderPinB, INPUT PULLUB); // Thidt 1&p ché
upt (0, sigh, CEANGE); // him up khi ngit
upt (1, sigB, hém down khi ngdt
Serial.beqin(115200); // Thift 1ip baurate cho Serial

1 tuong tmg Pin D3, kidu kich hoat ngdc 1

// Ham chinh cia chuong trimh
4 Llocp()

&u ¥hidn Arduine qua
Serial.available())

= serial.

/7 state = 0: ding Arduino
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Tin hiéu gdc quay cua encoder duoc gui V& encoder két hop véi viéc
dém thoi gian ta tinh ra dwoc van téc quay cua banh xe, Iy tin hiéu goc quay
két hop véi ban kinh banh xe ta tinh ra duwoc van toc dai caa xe. Encoder tinh
toan xu ly xong dix liéu s& giri tin hiéu qua cong monitor duoc két ndi vai mot

chuong trinh giao dién duoc viét bang Visual Studio
Visual Studio

Microsoft Visual Studio 1a mot méi trudng phat trién tich hop (IDE)
tir Microsoft. N6 duoc sir dung dé phat trién chuong trinh may tinh cho
Microsoft Windows, cling nhu cac trang web, cac ing dung web va cac dich
vu web. Visual Studio st dung nén tang phét trién phan mém cua Microsoft
nhu Windows API, Windows Forms, Windows Presentation
Foundation, Windows Store va Microsoft Silverlight. N6 c6 thé san xuat ca

hai ngdn ngir may va ma sb quan ly.

Visual Studio bao gom mét trinh soan thao ma hd trg IntelliSense ciing
nhu cai tién ma nguon. Trinh g& 13i tich hop hoat dong ca vé trinh g& 16i mic
d6 ma ngudn va g 15i mie do6 may. Cong cu tich hop khac bao gdm mot mau
thiét ké cac hinh thirc xay dung giao dién tng dung, thiét ké web, thiét
ké 16p va thiét ké gian d6 co so dir lieu. N6 chap nhan cac plug-in nang cao
cac chirc nang ¢ hau hét cac cip bao géom thém hd trg cho céc hé théng quan
ly phién ban (nhu Subversion) va b sung thém b céng cu méi nhu bién tap
va thiét ké truc quan cho céc mién ngén ngit cu thé hoac bo cong cu danh cho

cac khia canh khéc trong quy trinh phat trién phan mém.

Visual Studio hd trg nhiéu ngdn ngir 1ap trinh khac nhau va cho phép
trinh bién tap ma va g& 18i dé hd tro (mirc do khac nhau) hau nhu moi ngon
ngit 1ap trinh. Cac ngén ngit tich hop gém c6 C,[4] C++ va C++/CLI (thdng
qua Visual C++), VB.NET (théng qua Visual Basic.NET), C# (théng
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qua Visual C#) va F# (nhu cua Visual Studio 2010[5]). Hb tro cho cac ngon
ngwr khac nhu J++/J#, Python va Ruby théng qua dich vu cai dat riéng ré. N6
cling ho trg XML/XSLT, HTML/XHTML, JavaScript va CSS

Giao dién hién thi dit liéu
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111.1.3 Banh xe va khung ctng.

Dé thuan loi cho viéc thao l1ap trén nhiéu loai xe, ta s& st dung két cau
dang thao lap dé chuyén doi cac thanh phan. Bo thiét bi c6 thé chuyén doi
thanh hai dang khac nhau, phti hop lap dit trén hau hét cac loai xe dang luu

thong.
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Hinh 8. Banh xe va khung cing.

Hinh 9. Encoder an khop voi banh xe.

Enconder an khop véi banh xe thong qua bo truyén dai co ty s6 truyén u



Hinh 10. Két cau 16 xo thép

Dé dam bao banh xe ludn bam sat mat duong, khong xay ra hién tuong

truot 1ét, két cau khung c6 them mat 10 xo ép.
IV. Thi nghiém
Xe thar nghiém: xe may
IV.1 Lip dat thiét bi

- Lip dat bo khung 1én xe






- Két ndi cac day cam bién véi bo thu tin hiéu theo so do.

Encoder

O

D3

v

D2

»| GND

Arduino uno R3

IV.2 Cai dit cac théng so ban diu

Cac thong sb can cai dat ban dau:;

- Ban kinh béanh xe s6 5: R = 242.87 mm

- Sb xung trong mot vong quay cua enconder: 100
- Thoi gian lay mau 100ms

1VV.3 Quy trinh thi nghiém




- Ngudi ngoi trude cho xe chay déu véi van tée 20 km/h, ngudi ngoi sau
st dung may tinh dé theo ddi gia tri van toc thu duoc khi xe chay 6n dinh thi
bao v&i nguai 14i tién hanh phanh xe cho t6i khi dirng han

- tién hanh luu lai git liéu
- tién hanh thi nghiém 3 1an & cac dai van toc 20 km/h, 30 km/h, 40 km/h
V. Két qua va danh gia

V.1 Kétqua

Van tdc theo thei gian

Chay thtr xe ¢ van tdc quanh 20km/h

Van téc(m/s)

T r'\
. .W \‘H‘\‘ ——Vantdc(m/s)
| LI I | \.w'_‘w.
14 uhvn%

Phanh xe & van téc 30km/h



Vin téc

7.00 M%
600
N Y =-4.0006x + 44,789
500 v
200 — Linear (Vantéc)

Qua trinh phanh xe

Theo db thi qua trinh phanh xe ta nhan duoc gia toc phanh cua xe la -4

m/s? phii hop Vi tiéu chuan gia téc phanh ctiia xe may 1a 16n hon 3.6 m/s? .
V.2 Danh gia

Qua thoi gian nghién ciru, dé tai da dat duoc mot sé két qua sau:

— Thiét ké va ché tao thanh cong bo banh xe doc lap do van toc 6 t6, gia
téc 0 to va quing duong di duoc.

— B thiét bj o thé lap dat trén nhiéu loai xe khac nhau.

— Diéu khién va két ndi vai may tinh, thu thap duoc dir liéu dé sir dung cho
cac muc dich khac.

— Thi nghiém thanh cong trén xe may honda rsx



