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Robot do line
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Loi dau tién, em xin chan thantim on thly Nguyén Thanh Phong va thy
Pham Quc Phrong da gilipdd em it nhiéu trong qua trinh tkc hién @4 &n nay!

Db &4n mén bc 1 1add andau tién trong chrong trinh foc cia em, nérday [a
dd &n At quan tong, la rén ting dé em thre hién nhirng @6 4n sau nay.

Trong qua trinh tic hién @6 an, dugc ar gilp do tan tinh @a thy Nguyén
Thanh Plrong va thly Plam Quic Phrong emda thudugc nhiu kién thirc quy
bau gitp emat nhiéu trong qué trinh ¢t va lam véc cia em trongtong lai :
duoc tiép xtc i vi didu khién ho AVR ( Atmega8), bit cach thét ké mach in
bang ptin mém OrCabD, thi cong ach in...v.v.

Trong qua trinh tirc hién d6 an, do em afa c6 nhéu kinh nghém nén khong
tranh ki nhitng sai sét. Mong riim dugc Sr gop y @a cac thy dé dugc hoan
thién hon.

Mot 1an nira em xin chan thanhm on ar quan tam gilgd caa quy thy trong
qué trinh tlrc hién ¢ &ndé em hoan thankdé an nay va monguoc sr gilp d6
cia cac thy trong caaid an sau.

SVTH

Plam Quéc Gia

MUC LUC
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GIOl THI EU

Tu dong hoa ladng hoa éa nhéu linh wrc nhr co khi, diéu khién, céng ngh
thdng tin va o dién tr. Cac Inh wvrc nay Kt hop lai véi nhau ho thanh cac &ithdng
tu dong hoa va caodn nira 1a tr dong hda toan & qua trinh 8n xuit. Nganh céng
nghiép tr dong hda ngay cang co vai trd quaony va It sic cin thiét dé dap ung
cac muc tiéu phat tén kinh €, nhit 1a trong tén trinh cdng ngldp- hién dai hoa
nhanh nix hién nay. N6doi hoi mét ngudn nhan e co trinhdd caodé van hanh.

Trén thé giéi hién nay c6 &t nhiéu loai robot:
Quy md bn nhr: Nhitng canh tay may trong cac day choyn xuit, nhirng ke thong
san Xuat ty dong.
Nho hon 1& nhing robot c6 kh nang di chugn, lam ntiing céng véc nguy hém thay
thé con ngrdi, robot gilp ngoi gia, robot ban hang...v.v.

Trongdd &n Bn nay em thc hién lam robot do line, soov nhitng robot trén thi
no ch la 1 robot nh, don gian nhxng day la rén tang dé em lamduoc nhirng céi bn
hon, c6 ich lon trong qua trinhdt tip va lam véc cia em sau nay.

l.
Tong quan:
1. Cau trac:

CAu trac dia robot gm:

- Hai banh xe saduoc nbi véi hai motor trugn dong cho xe.

- Hai banh xe wréc duoc diéu khién bing dong a Servo

- Bo mach chi dung chip AVR Atmega@é tiép nhin tin hiu tr sensor va
phat Enhdiéu khién haat dong aia xe.

- Hé thdng doduong ( Sensor) @m 6 cip quang tb- led siéu sang.
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2. Hé théng diéu khién:
Bo mach chi sir dung chip AVR Atmega8

o
{RESET) PCS [ 1 28 [ PCS (ADCS/SCL)
{RXD) FDO 0 2 27 [ PC4 (ADCH/SDA)
(TXD} FO1 O 3 26 [1PC3 (ADC3)
(INTa) P2 [ 4 25 (1 PC2 (ADCE)
{INT1) FD3 05 24 [1PC1 (ADC1)
[XCK/T0) PD4 [ 6 23 [1PCO (ADGCO)
YOG O7 22 {1GND
GND [ & 21 [J AREF
(XTALYTOSCH)PBES (09 20 1 AVCE
(XTALATOSC2) PET [ 10 18 [1 PB5 {SCK)
{T1) PDS5 [ 11 15 1 PB4 (MISO)
[AING) PDS [] 12 17 {1 PB3 {MOSIOGCE)
{AIN1) PD7 ] 13 16 [ PR2 {SS/0C1E)
{IcP1)PEO [ 14 15 1 PB1 {OC14)

Hinh 1: Chip Atmega8
3. So @6 nguyén ly mach diéu khién:
« Mach Nguon:

@
V_OUT1-1

U_DUT']-EC)—_L

VMOTO
5H15

IC1
7805TV

>
@ v vo B {J/? T
| S )
cs|___onD J_Cﬁ _l_c:? J_%%) AV
<
L arouF —1 1000uF] 104 ] 104

GND

v_IN1-1Q

LED2

V_IN1-

Hinh 2: $ ¢6 mach ngun

Mach ngwn dung icon ap 78051t ngwn 12 vdé tao radién ap 5v cung ap
cho vidiéu khién va déu chi ko ¢ ic.
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« Mach diéu khién:

MEGAB-P
1] PCE(RESET) PCO(ADCO) 23 ;
45 PC1(ADC1) [—22 -
£21 onD PC2(ADC2) [—52 .
21 AREF PC3(ADC3) 28 3
AVCC PC4(ADC4/SDA) |—=7 2
PCS(ADCE/SCL) S 5
9 * Bl
PB&(XTAL1/TOSCA) —1
10 1 pB7(XTAL2TOSC2)  PDO(RXD) E—EX—G-ND sL2
| 3 TX
PD1(TXD) [— —
o | oo -
- A . PD4(XCK/TO) —E‘T—B@EFWG
[Te] vCC PD5{T1) .._,,,._D,LRJ_A_ -
* PDB(AIND) %DJR?—_&
+ 112 DIR1 B
PD7(AIN1) =
PBO(ICP) |4 DIR2 B
PB1(OC1A) %ﬂﬂiﬁ&:ﬁ
PB2(SS/0C18) —G—EWLL-B
PB3(MOSIOC2) | —MOSL
PB4(MISD) TMLS—D—
PB5(SCK) |—2—SCK

Hinh 3: & ¢6 machdiéu khién
Tin hiéu tr sensodugc doc Vé cac chan trén Port.Gia IC.

Vi chip Atmega8 chcé 2 chan PWM nén PINDdkroc ding lam chadiéu ché xung
dé diéu khiieenr géc quayi@dong a RC Servo.

Bén PIN 0,5,6,7 ¢a Port.Dduoc dingdé dua tin héu diéu khién 2 ciu H L298_A va
L298_B.

Hai chan PINB.1, PINB.2iéu ché xung PWMdiéu khién 2 cu H quado diéu chinh
téc d6 caa haidong w.
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« Mach cong stt:

vs B
R
Bl ENABLE_A SEN_A LﬂT SENO =
pwn Al 1] ENABLE B SEN B [ x © NG,
B @]
DIR1_A 2l INPUTS outi [ AN LED3
INPUT2 ouT2 |
DIR2 A | | :g INPUT3 ouT3 li SOMOROR1-2
INPUT4 ouT4 KAN ;:l—
Tt e OFTERT -1
GND ]—H—

8 B a
» S NN
“D.1uF " {].1uFJ_
GND
10 9

Velo vs B
8 1 sENT 2 1
;3] ENABLE A SEN A | . 1
pwm B[ 11 ENABLE B SEN B P e R GND
H
DIR1_B ? INPUT1 ouT1 g iy LED5
11 INPUT2 ouT2 Bt
DIR2 B | | 8 inePuTa outs p2 <OMORER2-2
12 INPUT2 outs P4 Do H_—+
= —a——LF OFTIR2-1
8l =D (| ]_B'l_
&
E_nga AA N
GMND o] I,

Hinh 4: $ d6 phan mach cong sht

Trong ndi IC L298 dugc tich lyp 2 cu H, mdi cau H chiu duoc dong 2 Ampe. Khi
ndi cac chan co6 cung ¢b ning aia 2 du H trén IC i nhau thi IC c6 th cung ép
duoc dong 4 Ampelu d¢é chodong a haat dong Ht cong sit.

Can gin tan nhiét cho IC L298 vi trong qua trinh hiodong IC At nong & hong IC.

. HOAT DONG
1. Pac ta dwong dua:

CAu tao duong dua nhr sau:
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* Day 30mm
* Rong 300mm

B& mit
= / duimg dua

»
w § |

o0

Hinh 5

Mat duong chiy ciaduong dua (xem hinh 6) bacogn mau ting, mauden,
va mau xam. Trong6 phan mau ting dungdé xacdinh khicduong cua
hay chugn landuong.

J00

Hinh 6

Toan ) duong dua 1a & két hop cia duong thing, duong vong,duong
ngait (goc cua 9@) duong vong hinh ci S (ban kinh bén trongitthicu la
450mm) vads dc khi 1én xwng khdng qua 70(xem trong hinh 7)
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Men wudt phit Ehic lén déc udng dic
] v
I Ehic cua véa
/ rud50 ban kinh trong
‘ Khitc ngodt 90

T 1a450mm
I—A ]
P4 J/]lf\\_ | | < J

Ehic cua véng

Ehic chuyen dwing

Hinh 7
O khuc ngat 9¢° s5 6 2 vach mau ting dé bao héu, 6 rong aia nbi vach

mau téing 1a 20mm, khang cach @a 2 \ach mau ting nay la 30mm, va
chungduogc dat cach khuc ngd tr 500mmden 100mm (xem hinh 8).

B

Hudémg cha dudng dua
>

i
= | 500 — 1000 _1

Ehoang chch gifta khic ngodt 90 wdd 2 vach 4it bao hifu

Hinh 8

O khuc chugn landuong, chéu dai va B rong o khic chugn lan duong
déu la 600mm. C6 2 ach mau ting d¢é bao héu, 6 rong aia mdi vach
trang nay la 20mm, khmg cach ¢a 2 \ach mau ting nay 1a 30mm, ching
duoc dat mot bén (bén trai hay bén fih tuy thuwc vao hréng aia phin
chuyén duong va cach khac ngo tr 300mmdén 1000mm.Budng mau
tring trung tam &xuat hién tir diém 200mmdén 400mm (xem hinh 9).
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Chifu dis khile chuyén L drdng .
; e L o )
g

X

ba| 20 Hiydage dwedmg doa
rre— 2>

|
10

. .
300 = 1000 | 200 | 400 =
- — —_— =
Ehtang cach
wach bao koky
Hinh 9

2. Hoat dong aia dong or servo:

Spline — [T -~ Qutput Shaft

Electronics
- r
— Signal
+5v
GND FIGURE 3

Hinh 10: Gu tao dong @ Servo

RC servo la it loai dong @ dién dic biét c6 khi ning quay o cdu chip hanh
tGi mot vi tri chinh xac va @i cieng i vi tri d6 ngay @ khi co ciu chip hanh b
day tro lai. Dai goc quay chén caadau truc ra throng 1a 14 90 va 18@5.
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iy 90

-

n
2
@

n'.
(center)

:

21 ms

H— +80

a4 =

FIGURE4

Pong @ servoduoc diéu khién bing mach diéu khién. mach diéu khién bang
xung vudng cdé rong 1ms ->2msah £ 50 -> 60 hz.

Pé diéu khién servo quay theo cac gdéé dinh thi chipdiéu khién phii phat
xung Wi d6 rong tir Imsdén 2ms. Trén hinh bén 1a m® & tin hidu diéu khién nay:
1mstung VWi goc quay nb nhit -90° va 2msiing Wi géc quay én nhit caa servo 99
nén goc quay gitta @ ttng Wi do rong xung & 1,5 ms.

Vi thé RC servodugc Sr dung dé diéu khién hueéng di chugn cia robot not
cach chinh xac véapung 6t yéu du dat ra.

3. Hoat dong dia sensor dadwong:

Can do duong dua ra phia wéc, ggm cé 6 @p quang t-Led siéu sangam
song song & nhau. Khi hat ¢dong anh sangitled chéu xuong duong réu gip duong
line mau ting anh sang p@im chiéu tro lai quang td tuong tng, lGcdo tin héu duoc
truyén vé chan trong ung & PortC @a Vi diéu khién 1a mrc [1].Néu anh sangut led
chiéu xubng gip rén den dia duong dua thi &nh sangithép thy hét, Itc do tin hiu tir
sensor baod/portD vidiéu khién 1a mxc [0].
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4. Y twéng giai thuat:

Khi xe hait dong, sensor dduong bao tin Fu vé Vi diéu khién dé biét duoc vi
tri twong ddi cua xe so ¢i duong di. Twong tng Wi tirng tin hgu Vi diéu khién
phat Bnhdiéu khién ¢én RC Servo va &ong @ kéo 2 banh xe tridn dong.

Viéc diéu khién bé Servo én lién uc va chinh xadé khi xe chy toc d6 cao
van luén bamduogc line ch duong. Vi thé ta sr dung ndit tran timer0dé tao ra thi
gian kiém tra @ia servo la 20ms. Khi6 ar mdi 20ms thi servaugc diéu chinh hréng
quay ndt 1an dam bao robot di chugn dang line.

Khi gap vach bao hdu bé goc 98 haic chuyén line thi vidiéu khién phat énh
xubéng 2dong @ giam toc d6 cho xedé xe & dang xr ly saudoé chy tin hiéu tiép theo
dé bé goc hac chuyn line.

Téc d6 cia xe dugc diéu khién king 2 chandiéu cké xung PWM (PWM1A va
PWM1B) ding I trg trong vic diéu chinh hréng di chugn aia xe.

GVHD: TS.Nguyén Thanh Phwong SVTH: Pham Qudc Gia
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5. Codediéu khién:
AR AR AR AR AR AIA AR A AR AR ARA ARSI AR AR
Project : DO AN MON HOC 1 ( Robot do line)
Version: 1.0
Date :20/12/2010
Author : Pham Quoc Gia
Company : Lop 08-DTD
Comments:
Chip type : ATmega8
Program type : Application
Clock frequency : 12.000000 MHz
Memory model : Small
External SRAM size : 0

Data Stack size : 256

*/
#include <mega8.h>
#include <delay.h>

// Declare your global variables here

int x=0;

/*
// Timer/Counter 1 initialization
// Clock source: System Clock

// Clock value: 12000.000 kHz
// Mode: Fast PWM top=ICR1

// OC1A output: N on-Inv.

// OC1B output: N on-Inv.

// Input Capture on Falling Edge

***************************************************/

GVHD: TS.Nguyén Thanh Phwong SVTH: Pham Quéc Gia
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void setup_pwm()
{
TCCR1A=0xA2; //Thiet lap PWM cho TCCR1A& 1B
TCCR1B=0x19;
TCNT1H=0x00;
TCNT1L=0x00;
ICR1H=0X00;

ICR1L=0xff;

void set_pwm1A(int duty1A)

{

OCR1AH=0x00;

OCR1AL=(duty1A);

void set_pwm1B(int duty1B)

{

OCR1BH=0x00;

OCR1BL=(duty1B);

void SPEED(int L, int R)
{
set_pwm1A(R-8);

set_pwm1B(L);

GVHD: TS.Nguyén Thanh Phwong SVTH: Pham Quéc Gia
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/*

>>>>>DA0 CHIEU DONG CO<<<<<<

void DAO_A()
{
PORTD.5=~PORTD.5;

PORTD.6=~PORTD.6;

void DAO_B()
{
PORTD.7=~PORTD.7;

PORTB.0=~PORTD.0;

| Jrwssiors CHUYEN LINE***+450t )
void CHUYEN_PHAI()
{
while (1)
{

if (PINC==0x0c) x=0;//STRANGE
if (PINC==0x18) x=-18;//LEFT 18
if (PINC==0x06) x= 18;//RIGHT 18
if (PINC==0x00) //CHANGE LANE

{

x=18;

GVHD: TS.Nguyén Thanh Phwong SVTH: Pham Quéc Gia
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SPEED(235,160);
while(1)
{
if (PINC.1==1)
{ x=-65;
SPEED(160,200);

delay_ms(90);

break;
}
}
break;
}
}
}
[ ferremmensemm e
void CHUYEN_TRAI()
{
while(1)
{
if (PINC==0x0c) x=0;  //STRANGE
if (PINC==0x18) x=-18; //LEFT 18
if (PINC==0x06) x=18;  //RIGHT 18
if (PINC==0x00) //CHANGE LANE
{
x=-18;
SPEED(160,235);
while(1)
{
~ GVHD: TSNguyén ThanhPhwong ~ SVTH:Pham QudcGia

ThS. Pham Quéc Phwong Lop 08DDC-HUTECH
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if(PINC.4==1)

{
Xx=65;
SPEED(210,160);
delay_ms(90);

break;

void BE90()
{
SPEED(190,190);
DAO_A();
DAO_B();
SPEED(220,220);
delay_ms(230);
SPEED(190,190);
DAO_A();
DAO_B();
while(1)
{
if (PINC==0x18) x=-10;//LEFT 10
else if (PINC==0x06) x= 10;//RIGHT 10

else x=x;

GVHD: TS.Nguyén Thanh Phwong SVTH: Pham Quéc Gia
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if
(PINC==0x3c||PINC==0x38||PINC==0x3e||PINC.5==1)
{
while(1)
{
if(PINC==0x00)
{
X=-65;
DAO_B();
//Be sang trai 90
SPEED(200,245);
delay_ms(280);
SPEED(180,200);
while(1)
{
if(PINC.4==1)
{
DAO_B();

break;

GVHD: TS.Nguyén Thanh Phwong SVTH: Pham Quéc Gia
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if
(PINC==0x0f]|PINC==0x07||PINC==0x1f||PINC.0==1)
{
while(1)
{
if(PINC==0x00)
{
X=65;
DAO_A(Q);
//Be sang phai 90
SPEED(245,200);
delay_ms(280);
SPEED(200,180);
while(1)
{
if(PINC.3==1)
{
DAO_A();

break;

break;

break;

}

GVHD: TS.Nguyén Thanh Phwong SVTH: Pham Quéc Gia
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/

*****Be goc*****

Phai(0 -> 90); trai(0 -> -90)
1485===>>>Giua
2200 >>> Phai
550 >>> Trai
A A AR IAIIAIIAIIAIIAIK |
//>>>>>>>>>>>>>Ngat tran timerO<<<<<<<<<<<<<<<<<<<//
interrupt [TIMO_OVF] void timer0_ovf_isr(void)
{
TCNTO0=0x12;
switch (x)
{
case (0):
PORTD.4=1;
delay_us(1485);
PORTD.4=0;
break;
case (10):
PORTD.4=1;
delay_us(1573);
PORTD.4=0;
break;
case (18):
PORTD.4=1;
delay_us(1590);

PORTD.4=0;

GVHD: TS.Nguyén Thanh Phwong SVTH: Pham Quéc Gia
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break;

case (20):
PORTD.4=1;
delay_us(1620);
PORTD.4=0;
break;

case (25):
PORTD.4=1;
delay_us(1800);
PORTD.4=0;
break;

case (45):
PORTD.4=1;
delay_us(1790);
PORTD.4=0;
break;

case (65):
PORTD.4=1;
delay_us(2040);
PORTD.4=0;
break;

case (-10):
PORTD.4=1;
delay_us(1470);
PORTD.4=0;
break;

case (-18):

PORTD.4=1;

GVHD: TS.Nguyén Thanh Phwong SVTH: Pham Quéc Gia
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delay_us(1387);
PORTD.4=0;
break;

case (-20):
PORTD.4=1;
delay_us(1347);
PORTD.4=0;
break;

case (-25):
PORTD.4=1;
delay_us(1167);
PORTD.4=0;
break;

case (-45):
PORTD.4=1;
delay_us(1090);
PORTD.4=0;
break;

case (-65):
PORTD.4=1;
delay_us(940);
PORTD.4=0;

break;

void main(void)

GVHD: TS.Nguyén Thanh Phwong SVTH: Pham Quéc Gia
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PORTD.5=1; //Dieu khien cau H1

PORTD.6=0;

//----DIEU KHIEN DONG CO------
PORTD.7=1; //Dieu khien cau H2

PORTB.0=0;

PORTB.1=0;
PORTB.2=0;
DDRB=0x07;
DDRC=0x00;
PORTD.4=0;
PORTD.2=1;
PORTD.3=1;

DDRD=0xf0;

/*>>>>>Setup TimerO<<<<<<<<*/

TCNT0=0x12; //Startat 18 >>> count time = 236*85us=20.06ms

TCCRO=0x05; //MODE CLOCK/1024
[ e
//INTERRUPTS

TIMSK=0x01; //Cho phep ngat ngoai

#asm ("sei")

while (1)

GVHD: TS.Nguyén Thanh Phwong SVTH: Pham Quéc Gia
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if(PIND.2==0)

{
x=0;
SPEED(230,230);
delay_ms(50);
SPEED(250,250);
delay_ms(50);
SPEED(230,230);
delay_ms(50);
while(1)
{

switch(PINC)

{

/*********************************************************

>>>>>>>>>>>>>>>>>> NORMAL<<<<<<<<<<c<<<z<
AR AR AR AR AR AR AR AR AR A |
case (0x0c): // (001100)
x=0;
SPEED(215,215);

break;

/********** *kkk *********************************/

case (0x18): // (011000)
x=-10;
SPEED(160,205);

break;

case (0x06): // (000110)
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x=10;

SPEED(205,160);

break;

SPEED(205,160);

break;

JHRRARIARARAARARRARASRARIARARRARIRRARAARARRARARRARAARARK |

case (0x30): //  (110000)

x=-25;

SPEED(160,225);

break;

case (0x03): // (000011)
x=25;

SPEED(225,160);

break;

/ /

//>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>><<<<<<<<<<<<<<

case (0x3c): // (111100)
delay_ms(10);
if(PINC==0x3f)
{
BE90();
break;
}
SPEED(200,200);
DAO_A(Q);
DAO_B();

delay_ms(100);
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DAO_A();
DAO_B();
CHUYEN_TRAI();

break;

//Chuan bi chuyen line trai
case (0x38): //  (111000)
delay_ms(10);
if(PINC==0x3f)

{

BE90();

break;
}
SPEED(200,200);
DAO_A(Q);
DAO_B();
delay_ms(100);
DAO_A(Q);
DAO_B();
CHUYEN_TRAI();
break;

[ [>>555555>55555555>555555 5555555555555 5555555555555
case (0x0f): //  (001111)
delay_ms(10);
if(PINC==0x3f)

{
BE90();

break;
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}
SPEED(200,200);

DAO_A();
DAO_B();
delay_ms(150);
DAO_A();
DAO_B();
CHUYEN_PHAI();

break;

//Chuan bi chuyen line phai
case (0x07): // (000111)
delay_ms(10);
if(PINC==0x3f)
{
BE90();
break;
}
SPEED(200,200);
DAO_A(Q);
DAO_B();
delay_ms(150);
DAO_A();
DAO_B();
CHUYEN_PHAI();
break;
//>>>>>>MEET A CROSS <<<<<<<<<<

case (0x3f): // (111111)
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BE90();
break;
//>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

default:x=x; // DEFAULT

/* END*** /

lIl.  Ung dung, han ché va hwéng giai quyét:
1. Ung dung:
Dya vao céach ha dong aia robot do line chdng ta céétiphéat trén rong hon
dé tao nén nirng robot céang ding thrc & hon nhr robot thay con ngdi di
vao nhing roi nguy hém, nhiing robot lam 1 céng §¢ trén 1 hanh trinhéc
dinh..v.v.
2. Han ché:
- Tbc d6 chra cao.
- D& bj truot khoi duong khi chiy vén tc cao, khi B cua, xéng dic.
3. Khic phuc:
- Tang $ lugng sensor trénaa do line.
- Dungdong @ bé goc RC Servo cdaping .
- Dung Vidiéu khién c6 tc do xa ly cao ton.
- Chit liéu banh xe bamiuong .

*kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk E N D***************** kkkkkkkkkkkkkkkk
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