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GIAO TRINH
ROBOCON

Robocon di duge to chire tir nam 2002.Cudc thi nay da cudn hit rat nhiéu
ban sinh vién c6 niém dam mé khoa hoc ki thuat.Cudc thi nay da dem lai cho
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chung ta rat nhiéu nhiing kién thirc v& ki thuét ,rén luyén dtc tinh kién tri
,bén bi ,dam dbi mat véi gian khd .Hon nita ,cudc thi da dé lai nhiing ki
niém dep vé mot thoi sinh vién.

Gido trinh nay duogc bién soan nham giip céac ban c6 dugc mot cai nhin
tong quan vé robot ,su dinh hudng cu thé va nhimg kinh nghiém quy bau khi
tham gia robocon
Gi4o trinh gém 8 bai

Bai 1: Gi6i thiéu vé Robot Cac Modul ciia robot.

Bai 2: Mach diéu khién robot bang tay.

Bai 3: Mach cam bién do duong.

Bai 4: Mach cong suit diéu khién dong co .

Bai 5: Mach vi diéu khién.

Bai 6: Lap trinh va ky thuat do duwong .

Bai 7: Lap trinh cac thao tac khac va chién thuit.

Bai 8: Chwong trinh hoan thién cho mot robot tuw dong

Toan bd cac bai hoc déu duogc thuc hanh trén mach va robot that.St dung
mach dién va robot ciia do1 BK-FIRE.

BAI 1.GI01 THIEU VE ROBOT VA CAC MODUL CUAROBOT
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Bai nay sé gi6i thiéu cho cic ban mdt cach tong quan vé robot va cic
modul ciia robot ciing nhw mét sé kinh nghiém khi 1am robocon.
1.1.Giéi thiéu vé robot

1.1.1.Nhiing hinh 4nh vé robot trong cac cudc thi robocon
Hinh 1.1.BK-FIRE 2005 (Robot tu dong

Hinh 1.3. FXR 2004 (robot ty dong)
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Hinh 1.4.BKPRO 2006
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1.1.2.Céac modul trong robot ‘ o
Trong robocon ,c6 2 loai robot 1a robot ty dong va robot di€u khién bang
tay.
Robot bao gém 3 ph.:?m chinh :Co khi ,mach dién tr va lap trinh
+ Co khi :
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Phan nay bao gdm céac két can co khi cua robot .Phan nay mdi nim
déu thay ddi tuy thudc vao dé thi.Day chinh 1a phan thé hién ¥ tuéng cta
ban.Khi c6 mot y tuong doc ddo ,mot két cAu co khi tot ,ban s& c6 nhiéu
co hoi danh chién thiang. Trong cudc thi robocon ,y twong dong vai tro
rat quan trong .Do d6 ,khi thiét ké co khi ,toan ddi can phai hop ban ki
ludng dé dua ra mot giai phap thiét ké co khi t6i wvu nhat.Dé thiét ké co
khi ,cac ban c6 thé dung cac phan mém thiét ké co khi chuyén dung nhu
Solid work ,Autocad.

Hinh 1.3.Co cdu béanh xich

Hinh 1.4.Co cAu khi nén
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Co ciu khi nén dugc BK-FIRE st dung dau tién trong cudc thi robocon
2005 . T d6 ,co cdu nay da duoc rat nhiéu doi st dung va da rat thanh cong
nhu FAS-01 ,BK-FIRE (2006).
+ Mach dién tir
Mach dién tir trong robot dong vai tro nhu nhitng mach mau trong mét co
thé ngudi N6 dong vai tro két ndi toan bd nhitng bd phan khac trong robot
thanh mot thé théng nhat.
Mach dién tir trong robot bao gdm céc phan chinh :
- Mach vi diéu khién (8051 ,PIC ,AVR) dong vai trd nhu bd ndo cua
robot diéu khién toan bo hoat dong cua robot theo chuong trinh 14p san.
- Mach sensor dong vai trd nhu cac gidc quan cua robot dé giup robot
nhan dang méi trudng xung quanh dé giri tin hiéu vé vi diéu khién.
- Mach cong suit diéu khién dong co ,dung dé diéu khién cac co cdu cla
robot
- Mach chién thuét thi ¢au :cho phép nguoi str dung c6 thé tuy ¥ lwa chon
chién thuat khi & trén san thi dau.

Hinh 1.5.Mach dién tir trong robocon (FXR)



DKS GROUP http://www. dks.com.vn

+Lap trinh

Chuong trinh trong robot gidng nhu b ndo cia mot co thé ngudi ,robot chi
hoat dong duoc khi c6 chuong trinh cai dit san cho né.Céc chién thyat thi
dau ,dudng chay cia robot 13 do ngudi 1ap trinh quyét dinh .Hai ngon ngir
dugc st dung nhiéu trong robocon d6 1a C va ASM .Tuy nhién ,ngén ngir C
duoc st dung nhiéu nhat vi C ¢6 ciu trac d& debug 16i va dic biét thuan tién
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khi 1am nhitng chuong trinh 16n (Cac chwong trinh trong robocon rét phirc
tap).

Dé mdt robot co thé hoat dong tdt ,can phai c6 su phéi hop chat ché gitra cac
ph?m co khi ,mach ,va 13p trinh Néu mot bd phan khong tdt ,thi robot s&
khong hoat dong duoc.

1.2.Mét s6 kinh nghiém khi tham gia robocon.

1.2.1.T6 chitc d6i hinh.

Mot do1 robot bao gém 7 d&én 10 nguoi ,va thuong dugce chia thanh 3 nhom

-Nhoém co khi :Thiét ké ,gia cong co khi (3-4 nguoi).

-Nhom mach dién tir : Thiét ké ,]am mach cho robot (2-3 nguoi).

-Nhoém 13p trinh: Lap trinh ,test robot (3 nguo1)

Nguodi doi trudng phai co trach nhi¢m phan cong rd rang cong viéc cho
ting ngudi ,cac thanh vién phai nghiém tac chdp hanh tranh hién tuong ché
v,y lai.
1.2.2.Mua sam thiét bi linh kién

Doi robot phai c¢6 dinh hudng rd rang ,1am robot can cd nhitng phuong tién
gi ,dia diém mua hang cu thé.

Cong cu co khi :Khoan mdy ,cua may ,cua tay ,dinh rat : Dia diém :Cho
gioi (Phd Hué)

Cong cu di¢n tor :Mo han ,hut thiéc ,déng ho dién tar.v.v.v Dia diém :Tran
Cao Van ,17 Han Thuyén ,70 Hang Tréng ,269 Poi Cén.

1.2.3.Tim kiém tai trg

Pé lam robot ,ban phai ton rat nhiéu tién (trung binh tir 20 dén 30 triéu va
¢4 thé nhiéu hon ntra) .Véi diéu kién sinh vién ,cac ban rat kho cé thé cé
duoc sb tién nhu thé Do d6 ,ban can phai tim kiém cac nha tai tro tir cac
doanh nghi¢p.Tuy nhién dé xin dugc tai tro ,ban can phai c6 phuong an ké
hoach cy thé ,hay nhiing méi quan hé khac.

-Dia chi mot s6 doanh nghi€p cac ban c6 thé xin tai tro

a) Cong ty Elcom 18 Nguyén Chi Thanh

b) Cong ty c6 phan ky thuat SEEN (T Liém)

¢) Cong ty Ameco (Tang 1 toa nha séng da Phuong Liét)

BAT 2. MACH PIEU KHIEN ROBOT BANG TAY

Robot diéu khién bang tay 1a mdt phan khong thé thiéu duoc trong
robocon .Trong mot so tran dan ,robot bang tay co vai tro ho trg cho robot tu
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dong .Doi khi ,robot bang tay da gitp thay doi cuc dién trén sdn.Mach diéu
khién robot bang tay phan 16n 1a mach relay diéu khién dong co.
2.1.Chtre nang cta mach diéu khién bang tay

Mach diéu khién bang tay dung dé diéu khién cic dong co cia robot bang
tay.Viéc diéu khién dong co bao gdm céc chirc ning sau

- biéu khién dong co quay ngugc (robot i )

- biéu khién dong co quay xudi  (robot tién )

- Dung dong co (dung robot)
Relay dugc dung trong robot bang tay 1a loai relay OMRON ,dong 16n

Hinh 2.1.Role omron

2.2.Nguyén tic hoat dong mach diéu khién robot béng tay
Mach nay sir dung 2 relay diéu khlen 1 dong co ,cap ngudn cho relay thir 1
thi dong co quay phai ,cap nguon cho relay thir 2 thi dong co dao chiéu.

So @6 mach diéu khién bang tay

10
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Ban thiét ké mot mach diéu khién st dung cac nut bam dé dong mé céc relay
,mach rat don gian va hiéu qua.Tuy nhién ,1am nhu vy s& khong tham my
va bat tién .Do d6 ban co thé thiét ké bo diéu khién bang gamepad PS 2 dé
diéu khién .

(Phan nay c6 tham khao tai liéu trén mang)

Gamepad cho Robot diéu khién bang tay chia lam 2 loai : diéu khién tir xa
béng hoéng ngoai va diéu khién qua day cap. Néu dung cac mach thu phat
hong ngoai thong thuong thi tinh 6n dinh khi thi dau khong cao (1), tot nhat
nén dung Vi xu li (VXL) dé thu phat theo tan so riéng cua minh (nhu POL
chang han). Piéu khién qua diy cp mang tinh 6n dinh rat cao, & day chiing
t61 dé cap t6i cach sir dung gamepad qua day cap.

Két nbi truc tiép vao Vi xir li. Rat gon khi thiét ké phan cimg, tuy nhién
chung ta nén kém theo nat Reset VXL trén gamepad dé ting tinh 6n dinh.
Day la phuong phap sir dung cua doi FXR.
> Cii hi h ciia 1 1 bAt Ki:

Trong mach ctia cdc gamepad bat ki, cac nut nhan dugc thiét ké nhu 1a cac
cong tic hanh trinh (tic 13 ¢6 1 diém chung ndi mass).

+ Cét bé duong mach in ndi cac niit nhan véi phan diéu khién ciia
gamepad.

+ Sir dung cac nt nhan nhu 13 cac cong tac hanh trinh doc 1ap.

N 4 14
I A A A .

11
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Mach ditu khign

Bitukhign ™

MACH
CONG
SUAT

Theo cach xtr li nay chung ta chi str dung cap 4 soi : +5v, mass, TXD, RXD.

Céch xir li ndy van chua 6n dinh tuyét d6i nhung st dung it Port VXL.

Nén kém theo niit Reset VXL trén gamepad dé ting tinh on dinh. Day 1a
phuong phap Basic Bot st dung nam 2003 va 2004.
b. Truyén song song :

Thuc chét ta ndi tit ca cac nat nhan xudng thang mach diéu khién, khi

doé cac nut
nhén déng vai tro nhu 13 nhiing cong tac hanh trinh. Phuong phap nay rat on

dinh, tuy nhién nhuoc diém 1a rat ton Port VXL (mdi nat nhan tng véi 1

Port).

Tt nhén <

Gamepad

—A
—/

A

LI

Bitukhifn

Céch khic phuc nhugc diém trén :
Str dung mach don kénh 16 sang 1.
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Phuong phap nay giam bdt duge dang ké sb luong Port VXL, tinh 6n dinh
cao.

Thiét ké mach robot bér}g tay kiéu ban ty dong da duoc FXR sir dung trong
cudc thi robocon 2004 rat thanh cong (doat chirc vo dich )

BAT 3:MACH CAM BIEN DO DPUONG

Bai hoc nay gidi thi¢u vé mach cam bién trong robocon.Mach cam bién
dong vai trd nhu “mat “ ciia robot giup cho robot c6 kha ning nhan biét
dugc moi truong xung quanh (vach trang ,chudng ngai vat ) dé tir d6 c6 bién
phap xu ly.

Trong mach cam bién ,cac ban co thé sir dung cac loai led thu phat h@)ng
ngoai hoic quang trd .Led thu phat hong ngoai c¢6 gia thanh ré (2500 /cip).
Hinh 2.1.Sensor hong ngoai.

‘ b,

| -

Dbi v6i robot cong nghiép ,ban co thé sir dung nhiing loai cam bién cong
nghiép cua cac hdng Omron ,hay Siemens.Céc loai cam bién nay c6 do nhay
cao va kha ning chdng nhidu t6t.Tuy nhién gid thanh rit dat (hang trim
dd),cho nén st dung chiing trong robocon thi khong phu hop .Ban hoan toan
c6 thé tu ché tao mach sensor cho minh.

Hinh 2.2.M6t s sensor ding trong cong nghiép

13
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3.1.Mach sensor phat thing.

14
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3.1.1.So0 @6 nguyén ly

c C
y : Y :
Ra4 R44
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1 74LS14 3 741514 1 7aLS14 3 741514
RZ— C31 R4 — C31
R CAP NP R CAP NP
GND GND
U10A U10A
1 1
4 11 11
AR\ £\
3|2 LM324 3|2 LM324
BIEN _TRO 1 BIEN TRO 1

3.1.2.So dd mach in

Zl =
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3.1.3.Nguyén Iy hoat dong.

Trong so dd nguyén ly trén ,cdp led thu phat dugc dat sat nhau ,mot chan
cua led thu dugc dua va LM324 .LM324 1a IC khuéch dai so sanh ,muc dich
khuyéch dai tin hi¢u tr sensor .Tin hiéu ra tr LM324 duoc dua va IC 7414
(Triger inverter) dé ddo muc tin hiéu ,tin hiéu ra dugc dua vao chan cia vi
diéu khién.Chiét 4p dong vai trd chinh do nhay cua sensor ,dén led co tac
dung bao hiéu khi sensor gip vach tring.

Khi hoat dong ,led phat chiéu tia hdng ngoai xudng san thi ddu ,khi chim
tia hong ngoai chiéu xudng nén den , led phat khong nhan dugc chum phan
xa nén khong dan ,dién tro bé’mg vO cung ,tin hi¢u ra LM324 1a muc 1 ,qua
7414 bi dao mirc tin hiéu vé 0 (led bdo sang ,tin hi€u vao vi diéu khién 1a
muc 0).Tuong tu ,khi robot gap nén tréng ;muc tin hi¢u nguoc lai ,led bao
tat ,tin hiéu vao vi diéu khién muc 1.
3.1.4.Uu nhugc diém

Mach sensor phat thang c6 wu diém 1a don gian ,dé ché tao ,tiét kiém chi
phi .Tuy nhién ,nhuoc diém cta mach sensor phat thang 13 kha ning chéng
nhiéu kém Khi trén san thi diu ,anh sang dén cao ap s& anh huong dén kha
nang hoat dong cua sensor .Do dé ,sensor phai duoc che chan ki ludng dé
khoi anh huong dén kha niang hoat dong cia sensor (dit trong hop kin ,hoic
boc bang dinh den cac sensor).

3.2.Mach sensor phat xung

16
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Pic diém cia mach sensor phat xung d6 1a kha ning chéng nhifu t6t
,khong bi anh hudng bdi cac di€u kién bén ngoai nhu anh sang.Tuy nhién
;mach phat xung c6 nhugc diém la phtc tap ,khong tién g1

5VVDK

Trén thuc té ,2trong cac cudc thi robocon da s6 cac doi st dung mach sensor
phat thang .B&1 vi mach sensor phat thang tuong d61 don gian ,dé st dung

3.3.B0 tri sensor
Trén robot ,vé€ nguyén tac ,su dung nhicéu sensor thi kha nang bam duodong
cang tot .Tuy nhién ,trén thuc t€ ban chi can st dung 6 dén 8 sensor la

17
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da.Cach bd tri sensor s& tuy thudc vao ¥ tudng va chét lugng cac loai dong
co ban st dung trong robot.
Xin gidi thiéu 2 phuwong phap bd tri sensor trén robot
a) St dung 6 sensor xép thanh hang ngang.
| |

| | Vach trang

| |
O 010 0|0 O (sensor)
1 2 3 4 5 6

Céch nay thich hop d6i voi viée sir dung cac loai dong co c¢6 d6 hiam tot
,quay nga tu quay bang 1 banh (banh quay ,banh dung).Trong cach bd tri
nay ,sensor 2,3,4,5 dugc su dung dé bam duong ,hai sensor ngoai cung 1 va
6 duoc ding dé dém ngi tu va quay phai ,quay trai.Phuong phap bd tri
sensor nay da dugc FXR st dung ndm 2004 va da doat chtrc vo dich.

a) St dung 8 sensor
| |

| | Vach tréng
| |
O 010 0|0 O (sensor)
2 3 4 5
| |
| |
0) @)

Cach nay thuong duoc ap dung voi cac loai dong co c6 d6 ham kém ,quay
nga tu bang 2 banh.( 2 banh quay ngugc chiéu nhau).O so db trén ,2 sensor
dugc 1ap & phia dudi dé cia robot dé bit ngd tu ,con 6 sensor phia trén ding
dé bam duong.Pay 1a cach ma BK-FIRE st dung trong cudc thi robocon
nam 2005.
3.4.Cong tic hanh trinh

Cong tac hanh trinh duoc sir dung kha nhiéu trong robocon .Cong tac hanh
trinh thuong dugce lap dit & cac co ciu phia trén ,nhu co cau truyén dong
,2ap qua ,bo bong.

Hinh 3.3.Cong tac hanh trinh

18
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Cong tac hanh trinh ¢6 3 chan : O dang thuong dong ,thuong mo. Mot chan
tin hiéu duoc ndi dat hoac VCC , mOt chan duoc noi voi vi diéu khién.

Trong robocon ,vié¢c bd tri cong tdc hanh trinh can phai linh hoat ,khéo 1éo
dé phat huy t6i da kha ning nhan biét cta robot.
3.5.Encoder

Mot cong nghé mai da duge mot s6 doi robot ap dung trong nhitng ndm gén
day la str dung cac by encoder .
Co s0 cua phuong phap nay la sir dung déc tinh d6 dai quing duong di dugc
va sai s6 chuyén dong gitta hai banh ctia dong co nho khai thac tinh chat cua
bd ma hod xung vong quay (Rotary encoder).

B0 encoder thuc chat 1a mot dia ¢6 duc 16 ¢o gén cap sensor thu phat & 2 bén
.Bo encoder dugc gan trén banh xe hoac trén dong co cua robot

bz 5 iy el el

Nguyén tac hoat dong cua encoder
Gom mot bo thu phat hong ngoai va mot dia cho chia 160 dugc dat gitra hé
thong thu phat nay. Pia dugc gan trén truc cia dong co hoac truc chuyén

19
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d6ng. Qua trinh dia chuyén dong 1am cho phan photo sensor thay dbi trang
thai va tao ra mot chudi cac xung vudng trén dau ra. Pay 1 thong s6 ki thuat
quan trong ctia mot encoder. Tuy theo s6 18 trén dia ma s6 xung tao ra trong
mot vong quay cua dia khac nhau. S6 luong xung cang 16n nghia 1a so 16
cang nhiéu trén mot vong tron 360. 'Nghia la ta cang c6 thé diéu khién chinh
x4c. Va di nhién bo encoder cang dit tién. Chung ta c6 thé thiy c6 nhiéu loai
encoder dung tir trudng hodc trén dia c6 nhiéu vong 16 nhung t6i gidi thiéu
loai phé dung va don gian nhat 13 st dung anh sang nhu trén. Trong thuc té
ching ta c6 thé thiy cac bd encoder trén cac dong co DC chir khong chi 1a
cac thanh phﬁn doc lap. Viéc lua chon va st dung hai loai encoder nay déu
c¢6 nhitng wu va nhuoc diém riéng ma to6i khong dé cap o day. Hinh dang céac
encoder :

PHOTO SENSOR

SQUARING
CIRCUIT

Khi robot muén dich chuyén theo mét quy dao xac dinh can cin cir vao hai
trang thai co ban do 1a quang dudng da di duogc cua hai banh (tham chiéu véi
chuong trinh, va huéng chuyén dong), Sai s6 quang duong gitra hai dong co.

20
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Phuong phap nay thé hién dic tinh rat mém déo khi phai chuyén huéng vi c6
thé xoay robot mgt goc bat ki ra khoi quy dao chinh.

Encoder thuong c6 6 day (hoic 4 day tuy loai ) bao gdm 2 day nguédn ,2 diy
tin hiéu A va B va day pha Z.2 day tin hiéu A va B cho phép ban xac dinh sd
vong quay cua dong co ,van téc va chiéu quay cta dong co.Dé 1ap trinh xir 1
tin hi¢u encoder ,ban c6 thé nbi 2 day tin hiéu A va B vao 2 chan timer hodc
ngat ngoai cua vi diéu khién,thiét 1ap vi diéu khién & ché do counter ,vi diéu
khién s& dém xung tir vi diéu khién.

Ban c6 thé tham khao code dudi day

void ngatO(void) interrupt 1 // ngat bo dinh thoi 0
{

if (kt0==0) // bit nay set de dung trong luc quay va di lap ma
{

U 00U T
|—\|H|H|—\
RO WN
T
el

-

if (kt0O==1) // bit nay xoa de bam xung dinh thoi new
{
TRO=0;
if (dem_trai==tocdo_trai)
{P1_2=~P1 2;tocdo_trai=10-tocdo_trai;dem_trai=0;}
dem_trai++;
TRO=1;
}

if (kt0==2) // dung cho bamxung quay

{

TRO=0;

THO=0xFF;

TLO=0x47;

d2++;

TRO=1;

}

21
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}
/[ quay dung bo lap ma
void quayphai(unsigned char bytecao,unsigned char bytethap)
{
TMOD=0x55;// dem su kien
P1 2=1;
P1 3=0;
P1 0=0;
P1 1=1;
delay(500);
P1 0=1;
kt0=0;// bit nay set de chuong trinh ngat kiem tra lua chon
THO=bytecao;
TLO=bytethap; // 230 XUNG
TRO=1;
while(1)
{
if (P1_3==1) break;

}
}

void ngatl(void) interrupt 3 // ngat bo dinh thoi 1

{
if (kt1==0) // dung de di lap ma

{

T U TV T
e e
WN RO

[ .

}
if (ktl==1) // bam xung dinh thoi kieu moi

{
TR1=0;
if (dem_phai==tocdo_phai)
{ P1_0=~P1_0;tocdo_phai=10-tocdo_phai;dem_phai=0;}
dem_phai++;
TR1=1;

22
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}

}
/I quay dung bo lap ma

void quaytrai(unsigned char bytecao,unsigned char bytethap)
{
TMOD=0x55; //khoi dong bo dinh thoi dem su kien
kt1=0;
P1 0=1;
P1 1=0;
P1 2=0;
P1 3=1;
delay(500);
P1 2=1;
TH1=bytecao;
TL1=bytethap;
TR1=1;
while(1)
{
if (P1_1==1) break;
}
}

void quay(unsigned char status ,unsigned char bytecao ,unsigned char
bytethap)

{

if (status==turn_right)
quayphai(bytecao,bytethap);
if (status==turn_left)
quaytrai(bytecao,bytethap);
}

void delay (unsigned long time)

{
unsigned long i;
for (i=0;i<time ;i++)
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{}
}

// bam xung bang bo dinh thoi

void quayphaingatu()
{

motor(backward);
delay(3500);
motor(stop);
delay(10000);
motor(left_go);
delay(4500);
bamxung_quay(5,motor _left);
motor(stop);

}

void quaytraingatu()
{
motor(backward);
delay(3500);
motor(stop);
delay(10000);
motor(right_go);
delay(4500);
bamxung_quay(5,motor_right);

motor(stop);
) . < \ .
BAI 4 MACH CONG SUAT BIEU KHIEN DONG CO
4.1. Pong co.

Dong co duoc st dung trong robocon la loai déng co 1 chiéu (DC motor).
Hinh 4.1.Dong co 1 chiéu
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SEE ADDITIONAL PHOTOS IN LISTING |

R 269A7148-4 ’:Ib
7100 D.C. Motor

Vohnggl q RPM_/ 6&

Honsen Mig. Cn Inc.

Viéc lya chon ddng co can clt vao céc ti€u chi sau:

“Téc dd

-Kha néng chiu tai

-b6 ham

-Dong ,ap
-Pbi v6i dong co dung cho co ciu chuyén dong (phan dé cua robot) yéu cau
dat ra la phai co tbc d6 nhanh ,va c6 do him tét .Pong co thudng duoc sir
dung & phan nay 14 loai dong co pitman.

Ngoai dong co pitman ,ban cé thé sir dung cac loai dong co khac ,mién la
dat dugc céc tiéu chi néu trén.Ban c6 thé sir dung dong co vudng thdo banh
rang .Pay 1a cac ma BK-FIRE d4 sir dung trong cudc thi robocon2005 ,bang
cach nay ,robot cia BK-FIRE dat duoc tdc do kha cao.
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Hinh 4.3.Dong co pitman.

-Dbi v6i dong co dung cho co cdu nang ha ,gip qua (phan trén ) yéu cau
phai c6 kha ndng chiu tai ,khoé .Loai dong co thuong dugc st dung la loai
dong co gat nudc hodac dong co co6 hop diéu toc .Pic diém cua loai dong co
nay 1a téc do khong cao nhung luc quay rat khoé co thé chiu tai 16n. Trong
niam 2005 ,cac doi robocon BK-Pa Nang da sir dung dong co niy cho robot
trung tAm va dat hiéu qua rat cao.
-Trong mdt s6 truong hop ,robot can phai co tbc do cyc nhanh .VD nam
2005 va 2006 ,cac robot trung tim phai cé toc do dac biét nhanh (trong vong
1,5s-2s phai chiém linh duoc dude trung tam).Dé giai quyét van dé nay,mot
s6 doi di st dung dong co dé xe may cho robot trung tAm.Pong co dé xe
may c6 dong 16n ,va tbc do rat nhanh.Tuy nhién véi loai dong co ndy thi cac
mach cong suat khong thé diéu khién duoc.Dé gia ting téc do ,ban c6 thé lap
dit co ciu xich cho robot ctia minh.
4.2.Mach diéu khién dong co

4.2.1.Mach relay

4.2.1.1.S0 d6 nguyén ly
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Roo-24VDC
DC1 DIR ; Q6 Ls1 J16
2N 1470 -
ROLEL ON 8 1
24VDC 6 | J 2
4 7
24VDC 2]
ngﬁ TRANL ONg |i CON2
DC2 DIR Q5 a4l 5
2N 1470 ROLEL1 ONL q;i;
ROLE2 ON GND 2
TRAN1_ON —
20-2121-DPDT
LS2 J17
Q1 -
DC1 EN g IRF540N/TO 8 1
H 24vDC 6 | 2
GND 4| 7
2]
TRAN2_ON 3 > CON2
R al 5
TRAN2_ON ROLE2 ON 1 |
GND 2 ‘H;
k—_}L Q2
DC2 EN IRF540N/TO 20-2121-DPDT
|_4
GND
R

4.2.1.2.Nguyén ly hoat dong.
Loai relay dugc st dung trong mach robot ty dong 1a loai relay 8 chan (2
tiép diém )

Mach relay diéu khién dong co sir dung 2 tin hiéu diéu khién .Chan DC_EN
va chan DC DIR ,chan DC EN Ia chan kich FET (dong m¢ FET) chan
DC_DIR la chan dao chiéu .Tuy nhién ,trudc khi dao chiéu dong co ban phai
tat FET trude ,néu khong s& gay chét FET.

4.3.Mach ciu H diéu khién dong co
4.3.1.So d6 nguyén ly
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4.3.3.Nguyén 1}'{ hoat dong

Mach cau H diéu khién dong co sir dung 4 MOSFET IRF540 dé khuéch dai

cong suat va dong md.

v .
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Mosfet 1a loai transitor hiéu ung truong (MOSFET = metal-oxide
semiconductor field-effect transistor) MOSFET 1a mé hinh ngudn dong phu
thudc ap.Nhu vdy dé kich din MOSFET can dua dién 4p vao hai cuc Vgs.
Mbt diém khac cia MOSFET nita 1a MOSFET c6 Vds khong 6n dinh nhu
Vce (BJT) ma né phu thudc vao gia tri on dinh khac 1a Rds-on (C) ché do
dong ngit). Nhu vdy Vds = Id*Rds. Nhu vdy cong sudt tiéu tan trén
MOSFET chu yéu phu thudc vao Rds.

Co6 hai loai MOSFET kénh P va kénh N.

Loai kénh N thuong c6 Rds nho hon kénh P.
Loai kénh N can Vgs > 0 dé dan.
Loai kénh P can Vgs < 0 dé dén.

Pa s6 cac MOSFET bat dau dan khi abs(Vgs) xap xi 5. Thuong gia tri
khuyén cao 1a 10V. Khi dién ap 16n hon 15 bt dau c6 nguy co danh thing
Vgs. Kha nguy hiém 13 khi bi thing MOSFET thuong dan luon dan dén dé
n6. Trong md hinh cia MOSFET c¢6 mdt ci tu ky sinh tir goi 1a Cgs can
quan tam dén tu nay khi thiét ké mach 14ai st dung PWM.Khi lam Robot
thuong dung con IRF540 dé 1ai dong co DC hoidc dung mach cau IRF540 dé
diéu khién hudéng (Mic du cach didu khién nay rat kho).

Mach cau H diéu khién dong co c6 2 tin hiéu diéu khién .2 chan tin hiéu
nay duoc ndi véi 2 chan vi diéu khién.

Gia st 2 tin hiéu diéu khién 1a A,B (tuwong tng 2 chan P1.0 ,P1.1)
Diéu khién dong co DC cd cac trang thai diéu khién :Pong co quay ,dao
chiéu ,dung va diéu khién toc do dong co.

Ta c6 bang trang thai

P1.0 P1.1 Trang thai

1 0 Dong co quay xuoi
0 1 Ddng co quay ngugc
1 1 Dung dong co
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4.3.4.Ma ngudn diéu khién dong co
#include <at89x52.h>
#include <robot.h>

http://www. dks.com.vn

1

1

Dung dong co

unsigned char dutycycle=0 ;

void motor( unsigned char status)

{

}

switch (status)

{

/*

P2 0 P2_1: dieu khien dong co nang ha
P2_2 P2_3: dieu khien dong co lay bong

*/

case nang:

{
P2 0=1,
P2 1=0;
break;

}

case ha:

{
P2_0=0;

P2 1=1;
break;

}

case dung:

}

{

P2 0=1;
P2 1=1;
break;

}

30



DKS GROUP
Nguyen Manh Truong Mobi : 0988857861

void motorkep(unsigned char state)

{

switch (state)

{

case kep:
{
P2 2=0;
P2 3=1;
break;

}

case nha:
{
P2 2=1;
P2 _3=0;
break;

}

case phanh :

{

P2 2=1,
P2 3=1,
break;

}

}
}

void delay (unsigned char time)

{

unsigned char i;

for (i=0; i<time ;i++)
{}

}

http://www. dks.com.vn

void nangnhanhdan(unsigned char timel,unsigned time2)
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unsigned char x,y;

for (x=0;x <timel ;x++)

{
for (y=0;y<time2; y++)

{
P2_0=1;
P2 1=0;
delay(dutycycle);
P2 1=1;
delay(Time-dutycycle);
}

dutycycle++;
if (dutycycle==255) break;;
}

}

void nangchamdan(unsigned char Timel,unsigned Time2)

{

unsigned char x,y;

for (x=0;x <Timel ;x++)

{
for (y=0;y<Time2; y++)
{
P2 0=1;
P2 1=0;
delay(dutycycle);
P2 1=1;
delay(Time-dutycycle);
}
dutycycle--;
if (dutycycle==0) break;
}
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}

void nhabong(unsigned char timedelay)

{

motorkep(nha);
delay(timedelay);
motorkep(phanh);

}

void main()

{
/I trang thai gap bong

motorkep(kep);

delay(255);

motorkep(phanh);

/l co cau nang bong hoat dong

nangnhanhdan(100,100); // chang 1 nang nhanh dan

// chang 2 : nang het toc luc
motor(nang);

delay(100);

/l chang 3 : nang cham dan
nangchamdan(100,100);
motor(dung);

delay(100);

motorkep(phanh);

/* trang thai nha bong
khi PO cua slaver nhan tin hieu dieu khien tu master
thi trang thai nha bong hoat dong
*/
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nhabong(100);

while(1)

{
motor(dung);
motorkep(phanh);

}
/I PO=0xFB:;

}
[*boquathul */

4.3.5.Ki thuat diéu ché d6 rong xung diéu khién toc d6 dong co (PWM)

Diéu khién téc do dong co 1a mot ki thuat hét stre quan trong trong vi¢c l1ap
trinh robot .Ki thuat nay giup ban co6 thé diéu khién robot ctia minh chay
nhanh cham tuy y ,giup cho hoat dong cua robot ludn linh hoat ,thich tng
v6i moi tinh hudng xay ra trén san.
a) Cach tao xung c6 do rong thay doi bang VDK.

Céch 1: Nhu cac ban diéu khién nhap nhay 1 con led, d6 1a tao ra 1 xung
& 1 chan cua vi diéu khién, nhung xung d6 c6 dg rong ¢d dinh, tan s6 16n,
cach ban c6 thé diéu chinh lai ham delay dé tan s6 cua n6 dung 1 Khz. Tuy
nhién vi la dung ham delay nén trong thoi gian ¢6 xung 1én 1(5V) va thoi
gian khong c6 xung(0V) vi diéu khién khong lam gi ca, hon nira tao xung
bang viéc delay ma cac ban c6 nhu cau can 2 bo phat xung & 2 kénh, co cung
tan s ma khac d6 rong xung thi tré nén rat kho khian. Cho nén chung ta
dung bo dinh thoi Timer cua vi diéu khién trong truong hop nay rat tién.

+ Cach 2: Dung ngat Timer ctia bo vi diéu khién.
Trudce hét nhic lai vé ngét cua vi diéu khién:
+ Ngat 1a gi ? dé tra 16 cAu hoi nay t6i xin trich doan vé ngat trong bai

2 vi dy cho ngit timer:

Timer
Program excution without interrut

Main Program

ISR ISR ISR

Main Main Main Main

Program excutiorg#vith interrupt.
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Mot chuong trinh chinh khong c6 ngt thi chay lién tuc, con chuong trinh
c6 ngat thi ¢t khi nao diéu kién ngat duoc dam bao thi con tré s& nhay sang
ham ngit thuc hién xong ham ngit lai quay vé ding chd cii thuc hién tiép
chuong trinh chinh. T61i c6 1 vi du nhu sau: Ban dang an com , c6 tiéng dién
thoai , ban dat bat com ra nghe dién thoai , nghe xong lai quay vé bung bat
com 1én an tiép. Thi qué trinh @n com ctia ban 1a chuong trinh chinh,cé di¢n
thoai goi dén 1a diéu kién ngét, ban ra nghe di¢n thoai 1a thuc hién chuong
trinh ngat(Interrupt Service Rountine),quay vé an com tiép 1a tiép tuc thuc
hién chuong trinh chinh.

Ngat ddi v6i ngudi méi hoc vi diéu khién 13 rat kho hiéu, vi da sb cac tai
liéu déu khong giai thich ngit dé lam gi. C6 nhiéu loai ngat khac nhau
nhung tat ca déu c6 chung 1 dic diém, ngat dung cho muc dich da nhiém.
Da ttc 1a nhiéu, nhiém tirc 1a nhiém vy. Thyuc hién nhiéu nhiém vu .

Céc ban nhin vao tién trinh cia ham main v&i chuong trinh c6 ngit :

Chuong trinh chinh dang chay, ngit xdy ra, thyc hién ham ngit roi quay lai
chuong trinh chinh. Chwong trinh trong vi diéu khién khac véi vi du an com
nghe dién thoai cua t6i & chd, thoi gian thuc hién ham chinh 1a rat 16n,thoi
gian thyc hién ham ngét 1a rat nho, cho nén thoi gian thyc hién ham ngét
khong anh huéng gi dén thoi gian thyc hién ham chinh Nhu vay trong ham
ngat cac ban 1am 1 viéc, trong ham chinh cta ban lam 1 viéc
nhu vay coi nhu cac ban lam dugc 2 viéc(da nhiém) trong 1 quéng thoi gian
tuong ddi ngan ¢& mS, chtr thyc ra tai 1 thoi diém vi diéu khién chi thuc thi
1 1&€nh.

Vi du : Ban thir nghi xem lam thé nao dé vira diéu ché xung PWM d¢é diéu
chinh toc do dong co, vira doc cac cam bién dau vao ma téc do dong co phu
thudc dau vao cam bién.

Vay ngat 1a 1 diéu kién nao d6 xdy ra ngau nhién ma vi diéu khién co
thé biét do phan cimg cua vi diéu khién, roi ta cin ct vao d6 dé lap tronh.

* Vi du: Voi ngat bo dinh thoi timer, hay bd dém counter 13 khi tran
bd dém thi phan ctg cua vi diéu khién s& bao co ngat xay ra va nhay dén
chuong trinh phuc vu ngat( ISR_ Interrupt Sevice Rountine) 1 cach tu dong.

Vi ngat ngoai, chan P3.2 chang han, néu ta khai bao trudc chan st
dung chan P3.2 st dung cho ngit ngoai chtr khong phai st dung cho muc
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dich IO thitr ctr khi ct 1 xung xuét hién tir mach ngoai vi truyén vao chdn
P3.2 thi phan cung cua vi diéu khién nhan ra va chuyén toi chuong trinh
phuc vu ngit.
Vi ngit ndi tiép thi ctr khi co ki tu truyén tir may tinh xudng vi diéu
khién thi s& c6 hién tugng ngit xay ra.
- Ham nga'it:
Céu tric:
Void Ténham(void) interrupt nguénngat using bangthanhghi
{
// Chuong trinh phuc vu ngat o day
b
Chy y vé ham ngat:
+ Ham ngat khong duoc phép tra lai gia tri hay truyén bién vao ham.
+ Tén ham bat ki.
+ interrupt la tir khoa phan biét ham ngat v0i ham thuong.
+ Ngudn ngit tir 0 t6i 5 theo bang vector ngit.
+ Bang thanh ghi trén ram chon tir 0 dén 3.
Tuy theo ban viét ham ngit cho ngudn nao ban chon ngudn ngit tir bang
sau:

Ngit do Co Dia chi vector
Reset hé thong RST 0000H
Ngit ngoai 0 1E0 0003H
B¢ dinh thdi 0 TF0 000BH
Ngit ngoai 1 IE1 0013H
Bo dinh thoi 1 TF1 001BH
Port ndi tiép RI hoiic TI 0023H
Bo dlnh thoi 2 TF2 hoac EXF2 002BH

Riéng ngat Reset khong tinh, bat dau dém tir 0 va ttr ngat ngoai 0. Vi du: t6i
can viét ham ngit cho bo dinh thoi timer 1 ham ngat s& 1.
void timerl _isr(void) interrupt 3 using 0

{

// Lenh can thuc hien.

b
- Ve using 0: C6 4 bang thanh ghi ban c6 thé chon cho chuong trinh phuc vu

ngat cai nay cung khong quan trong. Trong ham ngit cac ban c6 thé bo di tir
using 0, khi d6 vi diéu khién s& tu sap xép la ding bang thanh ghi nao.
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- Ham ngit khac ham binh thudng chd nao. Ham binh thuong vi du ham
delay, ctr khi ban goi n6 thi n6 s€ duoc thuc hién, c6 nghia 1a né ¢é vi tri cd
dinh trong tién trinh ham main, c¢6 nghia 1a ban biét n6 xdy ra khi nao. Con
ham ngét thi khong c6 tién trinh ¢ dinh, diéu kién ngit co thé xay ra bat ki
lac ndo trong tién trinh ham main va ¢ khi ndo c6 diéu kién ngat thi ham
ngét s€ duoc goi ty dong.
- Bé st dung ngit ta phai lam cac cong viéc sau:

1) Khoi tao ngat: dung ngat nao thi cho phép ngat d6 hoat dong bang
cach gan gié tri twong g cho thanh ghi cho phép ngat IE( Interrupt

Enable):
EA | ET2 ES | ETI | EXI | EX0 | ETO
Diéu khién cic ngudn ngat
IE (0: khong cho phép; 1: cho phép)

IE.7 EA Cho phép/ khong cho phép toan cuc
IE.6 --- Khong st dung
IE.5 ET2 Cho phép ngat do bd dinh thoi 2
IE.4 ES Cho phép ngit do port ndi tiép
IE.3 ET1 Cho phep ngat cho bd dinh thoi 1
IE.2 EX1 Cho phép ngat tor bén ngoai (ngat ngoai 1)
IE.1 EX0 Cho phép ngat tir ben ngoai (ngat ngoai 0)
IE.O ETO Cho phép ngit do bd dinh thdi 0

IE 1a thanh ghi c6 thé xir 1i timg bit. Vi du : ban mudn cho phép ngit timer 1
ban dung Iénh: ET1=1; Khong cho phép nira ban dung I¢nh : ET1=0; Hoac
ban c6 thé dung 1énh IE= 0x08; thi bit 3 cua thanh ghi IE tic(IE) s€ 1én 1.
Nhung cach thtr nhat tién hon.

2) Céu hinh cho ngit: Trong 1 ngét n6 lai c6 nhiéu ché d6 vi du: véi
ngét timer. Ban phai cAu hinh cho n6 chay & ché d6 nao, ché do timer hay
counter, ché do 16 bit, hay 8 bit,... bang cach gan cac gia tri twong tmg cho
thanh ghi TMOD( Timer MODe).

TMOD Chon model cho b¢ dinh thoi 1
7 GATE Chon model cho b¢ dinh thoi 1
6 C/T Bit chon chirc ning dém hoic dinh thoi:
5 M1 Bit chon ché d¢ thir nhat
4 M0 Bit chon ché dé thir 2
M1 | MO | Ché Chirc ning
do
0 0 | Ché dd dinh thoi 13 bit
0 | 1 1 | Ché dd dinh thai 16 bit

<
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1 0 2 | Ché dp tw dong nap lai
8 bit
1 |1 3 | Ché d9 dinh thoi chia
xé
3 GATE | Bit diéu khién cong cho bd dinh thdi 0
2 C/T Bit chon chirc ning dém / dinh thdi cho
bd dinh thoi 0
1 M1 | Bit chon ché d6 thir nhit cho bd dinh thoi
0
0 MO | Bit chon ché dd thir 2 cho bd dinh thdi 0

Vi du t6i c4u hinh cho bd dinh thoi 1 ché do timer,véi bd dém 8 bit ti dong
nap lai(auto reload) dung 1énh sau: TMOD=0x20.

Céc ban dung lo vi viéc phai nhd bang thanh ghi nay, cac ban khong phai
nhé néi trang ra nhu vy, chuyén sang phan lap trinh cac ban s& dugc huéng
dan 1am thé nao dé khong phai nhé, nhung chi 1ap trinh voi C méi lam duoc
con 1ap trinh Asem thi bat budc phai nhé .

3)Bat dau chuong trinh c6 ngit:

-Trudc khi bat dau cho chay chuong trinh ta phai cho phép ngat toan
cuc dugc xdy ra bang cach gan EA(Enable All interrupt) bang 1, thi ngat
mai xay ra.

-Thudng thi ngay vao dau chuong trinh(ham main) trudc vong
while(1) chiing ta dat cong viéc khai tao, cau hinh va cho phép kiém tra
ngat. Vi du v6i bo dinh théi timer ta gan céc gia tri phi hop cho thanh ghi

TCON( Timer CONTROI).
TCON Diéu khién bd dinh thoi
TCON.7 TF1 Co tran cua bo dinh thoi 1. Co nay dugc set

boi phan cing khi ¢6 tran, dugc xo0d boi
phan mém, hodc boi phan ctng khi bo vi xur
Iy trd dén trinh phuc vu ngit
TCON.6 TR1 | Bit diéu khién hoat dong ctia by dinh thoi 1.
Bit nay duoc set hodc xoa boi phan mém dé
diéu khién bo dinh thoi hoat dong hay

ngung
TCON.5 TFO Cir tran ciia by dinh thoi 0
TCON.4 TRO | Bit diéu khién hoat dong ctia bd dinh thoi 0
TCON.3 IE1 Cur ngat bén ngoai 1 (kich khdi canh). Co

nay dugc set boi phan cimg khi ¢ canh am
(cudng) xuat hién trén chan INTI1, dugc xo0a
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bai phan mém, hodc phan cimg khi CPU tro
dén trinh phuc vy ngit
TCON.2 IT1 Co ngat bén ngoai 1 (kich khai canh hoic
murc). Co nay duoc set hodc xoa boi phan
mém khi xay ra canh am hodc murc thap tai
chan ngit ngoai

TCON.1 IE0 Co ngit bén ngoai 0 (kich khai canh)
TCON.0 ITO Co ngat bén ngoai 0 ( kich khoi canh hoac
miuc)

Vi du dé chay bd dinh thoi timer 1 ta dung cau Iénh: TR1=0;
TR1(Timer Run 1). Con ban nao thich kho thi: TCON=0xxx;
Con cac loai ngat khac qua trinh tuong ty, day 1a khoa hoc co ban chi lam
viéc v6i ngit timer, trong khoa néng cao s€ co cac ngit con lai, tuy nhién
lam viéc dugc voi ngat timer thi cac ngat khac cac ban ciing co thé lam
tuong tu, cac ban 1am dén ngit nao thi dung tai liéu tra bang thanh ghi cua
ngat d6. Tai lidu toi s& giri cung bai nay.
- Quay trd lai bai hoc:

Sau khi khoi tao song va cho ngit timer 1 chay thi diéu gi xay ra?
Khi bat dau cho timer 1 chay thi b dém cua timer s& dém dao dong cua
thach anh, ctr 12 dao dong cua thach anh(l chu ki may), bo dém cua timer 1
TLI(Timer Lowl) sé tang 1,co thén noi timer 1 dém s6 chu ki may. Dbi véi
ché do 8 bit.
TL1 1a 1 thanh ghi 8 bit, 12 bo dém cua bo dinh thoi rd r6i. N6 dém dugce tir
0, dén 255. Néu n6 dém dén 256 thi bo dém tran, TL1 quay vong lai bang 0,
va co ngat TF1(Timer Flag 1) tw dong dugc gan lén 1(bang phan cing cua vi
diéu khién) nhu 1 cong tac ty dong bat, va ngit xay ra.

Con v6i ché d6 16 bit, bd dém cua bd dinh thdi con 1 thanh ghi 8 bit
nita 1a TH1(Timer high 1), néu ciu hinh cho timer 1 hoat dong o ché d6 16
bit thi khi TLI tran n6 s& dém sang TH1(TH]1 sé& tang 1). Nhu vy ta co thé
dém: 2'° chu ki may( 2 thanh ghi 8+8=16 bit).
Chu y 13 khi bo dém tran ngit s& Xay ra. Néu ta can dém 256 chu ki may thi
khi khoi tao ta cho TL1=0; , con néu khong mudn dém 256 chu ki may ma ta
chi can dém 100 théi ngit da xay ra roi thi ta fai 1am nhu sau: 256-100 =
156; va khi khoi tao ta gan : TL1=155; vi dém tir 155 dén 255 1a du 100 lan
thi ngat xay ra.
Vi yéu cau ctia bai. Tao xung tan sb 1Khz = Chu ki = 1/10° = 0,001 gidy=
1 mili giay=1000 uS= 1000 chu ki may. Vi 10 cip toc do, tirc 1 ban phai
tao ra dugc xung 10%, 20%, 30%, 40%, ..., 90%, 100%. 1 xung nhu sau:

XL

JV
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ov

T:Chuki

1000 miro giay.
Khoang thoi gian xung kéo dai 5V 1a T1. Xung 10% tiac 1a T1/ T=
10%=1/10. Xung 20% T2/T=2/10...PWM(Thay d6i d6 rong xung)
Bay gio t6i méi xin ndi vé phan 2.

4.3.5.Nguyén li cita PWM

- Xung PWM: DPua ra m¢ transitor, xung vo1 do rong 16n hon transitor sé
mo 1au hon dong co s& quay nhanh hon,di nhién khong tuyén tinh. Khéng c6
xung dong co s€ khong quay, c6 xung 100% dong co s€ quay max.Tuy nhién
xung phai 1é6n hon 1 mirc nao dé thi méi da khoi dong cho dong co. Cac dac
tinh nay céc ban tham khdo trong gido trinh vé may dién, khi cu dié¢n, néu
cac ban can thong s chinh xac.
Pé c6 thé thay doi 10 cp téc do véi chu ki 1000uS, ta khai tao cho ngat
timer: 100 uS ngat 1 1an. Trong ham ngat kiém tra xem ta cAn cip xung bao
nhiéu % thi ta s& gan gid tri cho nd. Cy thé nhu sau:
* Ham khdi tao ngat.

Dung ngét timer 0, 100 uS ngét 1 lan, dung ché d6 2 8 bit tu dong nap
lai cia timer (vi minh chi can dém dén 100).TLO nap bang 156. Ddi véi ché
d6 2 khi tran bo dém TLO s& quay vong gia tri bang 0, nhung sau dé no lai
dugc nap gia tri luu trong THO(gia tr1 nap lai), do do ta chi can gan gia tri
choTLO va THO trong ham khoi tao, con & céc ché do khac 16 bit, 2 timer
counter 8 bit, khi tran bd dém TLO khong dugc nap lai ma ta phai ty géan lai
gia tri cho no trong ham ngjt.
void khoitaotimerO(void)// Ham khoi tao
{

EA=0;// Cam ngat toan cuc

TMOD=0x02;// Timer O che do 2 8 bit auto reload
THO0=0x9B;// Gia tri nap lai 155 doi ra so hex
TL0=0x9B;// Gia tr1 khoi tao 155 doi ra so hex
ETO0=1;// Cho phep ngat timer 0

EA=1;// Cho phep ngat toan cuc

TRO=1;// Chay timer 0 bat dau dem so chu ki may

}
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BAI 5. MACH VI DIEU KHIEN

Mach vi diéu khién dong vai tro 1a phan trung tim cta robot .Vi diéu khién
6 thé vi nhu 1a bd ndo cia mot co thé nguoi ,diéu khién moi hoat dong cua
robot.
5.1.Gi6i thiéu mot s loai vi diéu khién duoc st dung trong robocon
5.1.1.Vi diéu khién 8051
Vi diéu khién 8051 14 loai vi diéu khién duoc s dung nhiéu nhat trong céc
cudc thi robocon tir trude toi nay.Béi vi né c6 gia thanh ré ,d& mua va nhiéu
tai liéu tiéng Viét.Chinh vi thé ,nhiéu d6i robocon di sir dung 8051 1a bd ndo
cho robot cua minh.

Hinh 5.1.Vi diéu khién 8051
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Hinh 5.2.So dd chan
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Trong céc loai diéu khién ho 8051 ,vi diu khién 89¢52 va 89s52 dugc nhiéu
doi robocon sur dung nhiéu nhat.Pac bié¢t 1a cac do1 dén tir Bach Khoa Ha
Noi.
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Nhiing dic diém caa vi didu khién 8051 ,céc ban c6 thé tham khao trong
cudn gido trinh 8051 ctia MTC.
Mot loai vi diéu khién thudc ho 8051 kha manh nita do hang Philip san xuét
1a loai P§9VS51RD.Chip Philip dugc cac doi mién nam ,dic biét 1a BK HCM
st dung rat nhiéu do duoc tai trg mién phi.

Nhin chung chip Philip c6 diy du nhimg tinh ning cua loai chip 89¢51 cia
atmel nhu timer/counter , ngit .v ..v. Bén canh d6 , chip philip c6 nhiing tinh
nang ndi bat hon con 89¢51 .
- B6 nhd ROM c¢6 dung lugng 16n
16/32/64 kb Flash rom va 1024 bytes Ram ( so v&i 8 k rom ,128 bytes ram
cua 89x) bd nhé cua chip PHILIP
-Chtrc nang ISP ( In system -programming)
ISP 1a kha ning nap truc tiép chuong trinh vao chip ngay trén mach ma
khéng can phai rat chip ra khoi mach .dbi véi vdk cua atmel chi c6 con AVR
,va 89s52 mai c6 chire nang nay.Nho chirc nang nay ,mach nap cho chip
philip rat don gian d& ché tao
-Churc nang [AP (in-application programmable),chitc nang IAP cho phép bo
nh¢ flash c6 kha nang cau hinh lai trong khi cac tmg dung dang chay.
-3 bo dinh thoi 16 bit chirc nang ctia philip giong hét chip 89¢51
-SPI (serial peripheral interface)

Chtrc nang nay cho phép truyén dit liéu déng bo vai toe d6 cao giita chip
philip va cac thiét bi ngoai vi khac ,hay giita cac chip v6i nhau.
- PWM (pulse width modulation)
Pay 1a mot chic ning rat dic biét cia philip ,khi chip hoat dong ¢ ché do
nay mot chan cua chip s€ ra phat xung voi tan s6 khac nhau (tdn s nay do
ngudi lap trinh xac dinh) . Philip ¢6 ché do bam xung 8 bit (con AVR con hd
trg bam xung 10 bit ADC) véi 5 chan bam xung.
-Chirc nang ngat

Philip 8 ngét v6i 4 mic wu tién ngit ,nd ciing co ngit ngoai ,ngit timer ,
ndi tiép nhu 89¢ ,ngodi ra con co chirc niang ngit PCA ,UART/SPL.C6 thé
n6i chip philip 14 loai chip rat wu viét ,co thé thay thé réat t6t cho loai chip
89¢52 thuong duoc dung trong cac ki ROBOCON.céc ban c¢6 thé tham khao

thém datasheet cua loai chip nay ¢ trang

http//www.alldatasheet.com (p89v51rd)

Trong nam 2004 ,2006 ,chip Philip dugc FXR va BKPRO st dung trong
cudc thi robocon va da gianh chtrc vo dich.

5.1.2.Vi diéu khién AVR

44



DKS GROUP http://www. dks.com.vn
Nguyen Manh Truong Mobi : 0988857861

AVR 13 loai vi diéu khién do hing ATMEL san xuit .AVR co nhimng tinh
nang rit manh so v&i 8051 nhu PWM ,ADC .AVR di dugc BK-FIRE st
dung dau tién vao nim 2006 va da lot dugc vao vong chung két toan qudc.

Hinh 5.1.Vi diéu khién AVR

Viéc str dung AVR trong robocon c6 thé néi 13 mot cai tién mai trong cong
nghé ché tao robot theo truyén thong cua cac doi dén tir BKHN.Thong tin vé
chip AVR céc ban c6 thé tham khao gido trinh Vi diéu khién nang cao cua
trung tam MTC.
5.1.3.Vi diéu khién PIC.

Bén canh AVR ,PIC cling 1a mdt su lya chon kha tdt cho cac ddi robocon do
nhiing tinh nang vuot trdi ciia nd so voi cac loai vi diéu khién khac nhu kha
ning chéng nhiéu ,PWM ,ADC, ngit.Hién nay trén thtruong c6 kha nhiéu
dong vi diéu khién PIC.VD:pic16f877,pic16f84 ,pic16f828..v.v.v
Panh gia cac dong PIC
- Dong PIC nhiéu chan nhat 13 dong PIC18Fxxxx, c6 nhitng con sd chan 1én
dén 80 chan
- Dong PIC it chan nhét 14 dong PIC10Fxxx, chi ¢6 6 chan
- Dong PIC pho bién nhat 13 dong PIC16F877A (dii manh vé tinh ning, 40
chan, bo nhd da cho hau hét cac tng dung thong thuong)

- Dong PIC ma chung t6i danh gia cao nhat 1a dong PIC16F876A (28 chan,
chuie niang khong khac gi so véi PIC16F877A, nhung nhé gon hon nhiéu, va
s6 chan ciing khong qua it nhu PIC16F88).

- Dong PIC hd tro giao tiép USB 1a dong PIC18F2550 va PIC18F4550
- Dong PIC diéu khién dong co manh nhét 1a dong PIC18F4x31
- Khi cho rang minh chuyén nghiép hon, cic ban nén ding PIC18F458
- Dong PIC tang hinh Ia dong PIC17xxxxx, hién nay dé khong con dugc san
xuat
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Hinh 5.2.Vi diéu khién PIC

5.2.S0 dd nguyén ly

Trong gido trinh nay ,ching t6i chu yéu tap trung vao mach vi diéu khién
dung 89s52.Bdi vi vi diéu khién 89552 dugc sir dung kha thong dung trong
cac ki robocon.So d6 nguyén 1y cta vi diéu khién duoc ndi nhiéu trong giao
trinh vi diéu khién co ban (8051) do MTC soan thao.Cac ban c6 thé tham

khao ki hon trong tap gido trinh nay.
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5V
Sw1i
Csl
CE 100uF

Rs1
10k

Hinh 5.2.S0 d6 nguyén ly mach vi diéu khién.

Mach vi diéu khién sir dung ngudn 5 von. .Trong robocon ,mach nay dong
vai tro 13 khéi trung tAm cua robot , két ndi véi tat ca cac modul khac. Tur
mach vi diéu khién nay ,ban cé thé m& rong ra cac modul khac.

Mach ngué)n

Mach vi diéu khlen str dung ngudn 5V ,Tuy nhién cac acquy dung trong
robot déu 1a nguon 12V hodc 24V .Do do6 ,ban khong thé dau truc tlep nguén
ac quy vao vi diéu khlen duge ,can phai thiét ké mot mach ngudn dé cung
cap mot ngudn dién on dinh 5V cho vi diéu khién .

DPOWER1 1A R_CS1 us LM7805/TO

POWER _IN N 1 3 9

VIN VOUT

» SWITCH 29RIW 5V_A

2 POWER_IN N LEP
1 C_L4O/‘:/C cN2| cl2| cus |7
X o o—x C.N1 cu A - -
= 4 T~ - 2 10uF 104 104

1000uF 104

D=0

]
|
|
]

SW DPST
R_5V_A
DPOWER2 10A 24v 1K

24v

POWER_IN N

?
c_Ls 24v
104 LED =

R_24V
10

So dd nguyén ly mach nguon dung trong robocon.
Mach hguon nay su dung IC 6 on ap 7805.bay la loai IC on ap : Pau vao >
7V dau ra 5V 500mA. Mach 6n 4p: can cho VDK vi néu ngudén cho VDK
khong on dinh thi sé& treo VDK, khong chay ding, hodc reset lién tuc, tham
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chi 1a chét chip.Trong so d6 trén ,céac ty dién dong vai tro loc nhidu ,6n ap
,diode dé chdng ngugc dong.Ngoai ra ,trong mach ngudn ,cc ban chu ¥ nén
lap thém dén bao ngudn va cau chi dé bao vé qua ap .

BAI 6:LAP TRINH VA KI THUAT DO PUONG

Trong robocon ,1ap trinh 13 khau cudi cing trong 3 bd phan cau thanh robot.
Lap trinh s& dong vai trd quyét dinh cudi cing dé dénh gia robot cia ban s&
hoat dong tot hay khong.Robot s& khong thé chay tét néu nhu chuong trinh
xtr Iy khong hoan héo.
6.1.Cac ngdn ngit 1ap trinh sir dung trong robocon.

Trong robocon ¢6 2 ngdn ngir 1ap trinh dugc st dung nhiéu nhét 1a C va
ASM .2 ng6n nglr nay c6 nhiing diém manh va diém yéu riéng.

Ngon ngir ASM ¢6 uu diém 1a gon nhe ,giup nguoi lap trinh hiéu sau vé
cdu tric phan cimg cta vi diéu khién .Cac chuong trinh viét bang ASM
thuong chay nhanh va tbe do xu 1y cao.ASM da dugc BK-FIRE st dung
trong cudc thi 2005 va hoat dong kha hi¢u qua.Tuy nhién ,ASM c6 nhugc
diém 1a khé hoc va tdp 1énh nghéo nan ,khong thudn tién dé lap trinh cac
chuong trinh 16n.

Ngon ngir 18p trinh C ¢ thé manh la dé hoc ,tap Iénh phong phu ,va déc
diém 1a ngon ngir lap trinh ¢ cdu trac nén rat thuan loi dé xay dung cac
chuong trinh l6n.Nhuogc diém cua C 1a khong gitp nguoi doc hiéu sau vé
ciu trac phan clng.

Nhin chung , trong cac cudc thi robocon ,ngdn ngit C dugc st dung nhiéu
nhat do nhitng wu diém cua n6.Gido trinh nay ciing huéng dan ban lap trinh
bé“mg ngon ngir C.
6.2.M4 ngudn ciia robocon
Xin gidi thi¢u mot doan ma nguén cua do1 CIRTECH-45 cua BKHN nam
2004
/*

Night Lamp Saver V5.0

89C2051(ext.oscillator 680kHz) + MAC97A6 + no battery backup

demonstration of using Micro-C and ATMEL89C2051 to build a device

used for controlling night lamp that turn on and off night lamp

with preset time on/off.

After reset or power failure occured, high blink rate of led will show,

user should press P3.0 to reset time to 18:00, low blink rate will show

indicating normal operation.
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The Saver V4.0 using Xtal 11.0592MHz produces EMI that interfere TV
reception

This version the Xtal oscillator has changed to RC oscillator 680kHz.

cputick incremental was derived from 50Hz or 20ms main frequency.

Copyright (c) 1999 W.SIRICHOTE
*/

#include c:\mc51\8051i0.h
#include ¢:\mc51\8051reg.h

#define onHourl 18 /*18:00 turn lamp on */
#define onMin1 00

#define offHour1 18 /* 18:01 turn off */
#define offMinl1 01

[* every day turn on at 19:00 and and off at 22:00 */

#define onHour2 19
#define onMin2 00
#define offHour2 22
#define offMin2 00

/* set clock to 18:00 when press P3.0 */

#define setHour 18
#tdefine setMin 00

extern register char cputick;

unsigned register char
sec25,sec50,sec,sec5,min,hour,flagl,temp,led,blink_rate;

/* above must be defined as register for tiny model */

/[* variables description

cputick increments by one every 20ms
sec25 half second counter
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secb0 2*25Hz counter

sec current second

sec5 5 second counter

min  current min

hour current hour

temp temp register

led counter for led on duration (times cputick)
blink_rate 0 = high blink rate, 10 low blink rate

flagl intertask signaling mask byte
flagl.0 set every 1 second 0x01
flagl.1 set every 1 min 0x02
flagl.2 not use 0x04

flagl.3 set every 0.5 second 0x08
flagl.4 set after P3.2 has been pressed 0x10

flagl.5 disable turn on/off 18:00-18:01 if set  0x20
flagl.6-7 not use
*/

main()
{
cputick = 0;
hour = 18;
min = 0;
sec =0;
sec25 = 0;
sec50 = 0;
flagl = 0;
blink_rate = 0; /* indicate reset time to 18:00 is needed */

asm "LAMP EQU $97"; /* P1.7 */
asm{
SETB $AF /* setb EA */
SETB $A8 /* enable external interrupt */
SETB $88 /* negative edge triggering */
}
while(1)

{
while (cputick < 1);
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cputick =0; /* 20ms has elapsed */

time();
comparetime();
cpubeat();
settime();
[*  waithigh(); */
}

time ()
[* update real-time clock, date */
{
sec25++;
if (sec25 >= 25) /* now 25 times means half second */
{sec25 = 0;
flagl |= 0x08; /* set bit 3 every 0.5 s */
sec50++;
if (sec50>=2) [*2*25*20ms=1s%*/
{sec50 = 0;
flagl |= 0x01; /* setbit 0 */
sec++;
if (sec >=60)
{sec =0;
flagl |= 0x02; /* set bit 1 */
min++;
if (min >= 60)
{min =0;
hour++;
if (hour >= 24)
{hour = 0;
}

}
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}
}

comparetime()

{
if ((flagl & 0x10) !'=0) /* enabled only after P3.2 has been pressed */

{
compareTimeOn_Off();
}
}

compareTimeOn_Off()
{
if ((flagl & 0x01)!=0)
{
testOnOff();
if(hour == onHour2 && min == onMin2)
asm" CLR LAMP";
if(hour == offHour2 && min == offMin2)
asm" SETB LAMP™;

}
}
testOnOff()
{
if ((flagl & 0x20) == 0)
{
if(hour == onHourl && min == onMinl)
asm" CLR LAMP™;
if(hour == offHourl && min == offMin1)
{
asm" SETB LAMP",;
flagl |= 0x20; /* disable further test on off */
}
}
}
cpubeat()
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{
beat5sec();
livecpu();
}
beat5sec() /* clear P3.7 every blink rate */
{
if ((flagl & 0x08)!=0)
{
flagl &= ~0x08; /* clear bit 3 of flagl */
seco++;
if (sec5 > blink_rate)
{sec5 = 0;
flagl |= 0x40; /* set bit 6 of flagl to signal livecpu task */
asm " clr P3.7"; /* make led on */
led = 2; /* load time on duration times cputick */
}
}
}
livecpu()
{
if ((flagl & 0x40) '=0)
{
led--;
if (led ==0)
{
asm " setb P3.7";
flagl &= ~0x40;
}
}
}
settime()
{

if (P3 & 0x01) == 0) /* reset time to 18:00 if P3.1 low */
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{

hour = setHour;
min = setMin;
sec =0;
sec50 = 0;
flagl |= 0x10; /* enable compare time on/off */
flagl &= ~0x20; /* reenable testOnOff after pressing set clock to 18:00
*/
blink_rate = 10;
}
}

/*

waithigh()

{
asm" jnb P3.2,*";
pause(2);
asm" jnb P3.2,*";
pause(2);

}

pause(j)
int j;
{
inti;
for (1=0;i<j;i++)

}
*/
M3 ngudn ASM

;CHUONG TRINH CHO IC MASTER
;  P1: CAM BIEN NHAN VAO
;  PO: TRUYEN SANG SLAVER

STARTB EQU P3.7
CT_NANG EQU P3.2
CT_HATAY EQU P3.0
CT_QUAEQU P3.1
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CB_L EQU P1.2
CB_REQU P1.1
MKEP_DIR EQU P2.0
MKEP_EN EQU P2.1
MNANG_DIR EQU P2.2
MNANG_EN EQU P2.3

STOP_C EQU 11111111B
QPHAI_C EQU 000111118
QTRAI_C EQU 00101111B
LUI_CEQU 00111111B
THANG_C EQU 01001111B
TINHCHINH_C EQU 01011111B
ORG 0000H
LIMP INIT
ORG 001BH ;DIEM NHAP VECTOR NGAT CUA T1
LIMP NGATT1
ORG 0030H
INIT:;KHOI TAO CAC GIA TRI SAU RESET
CLR TRO
MOV SP,#5FH
SETB STARTB ‘BIT KHOI DONG
MOV P0,#0FFH
MOV P1,#0FFH
MOV RO,#0H  :BIT Dem SO NGA TU
MOV R1,#0H
MOV P2,#0H :TAT CAC DONG CO
MOV IE,#0H ;CHO PHEP NGAT BO DINH THOI 1
MOV P3,#0FFH
MOV TMOD,#00010001B
CLR TR1
CLR TRO
CLR TFO
CLR TF1
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MAIN:
;MOV P0O,QPHAI_C
JB STARTB,MAIN
LAP_CHINH:
MOV A,P1
ANL A#00001111B
MOV PO,A
LIMP LAP_CHINH
EXIT:
NODO: SIJIMP NODO

DEMNGATU:
INC RO
:LCALL STOP_ALL
- LCALL TRE_2S
CJINE RO,#2,TIEP1
LCALL DUNG_NGATU
LCALL TRE_QUAY
LCALL QUAYPHAI
TIEP1:
CJINE RO,#10, TIEP2
LCALL DUNG_NGATU
LCALL TRE_QUAY
LCALL QUAYphai
TIEP2:
CJINE RO,#15,DITIEP
LCALL DUNG_NGATU
LCALL TRE_QUAY
LCALL QUAYTRAI
HERE20: SIMP HERE20

DITIEP:
TREQUAVACH: LCALL TREO ;CHO THOI GIAN TRE DI DI QUA
VACH NGANG
TROVE:
RET ;TRO VE CHUONG TRINH
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LAYQUA:

LCALL STOP_ALL
;KEPQUA

SETB MKEP_EN
LCALL TRE_quay
CLR MKEP_EN
;NANG QUA
SETB MNANG_EN
DOINANG: JB CT_NANG,DOINANG
CLR MNANG_EN
;NHA QUA

SETB MKEP_DIR
SETB MKEP_EN
LCALL TRE_quay

CLR MKEP_EN
CLR MKEP_DIR
;HA TAY
SETB MNANG_DIR
; SETB MNANG_EN
; DOIHA: JB CT_HATAY,DOIHA
; CLR MNANG_EN
; CLR MNANG_DIR

RET

http://www. dks.com.vn

DUNG_NGATU:

LAPNT:
JB P1.4 THOATNT
MOV AP1
ANL A,#00001111B
MOV PO,A
LIMP LAPNT
THOATNT:
LCALL STOP_ALL
LCALL TRE_QUAY
MOV P0,#00111111B
DOINT: JNB P1.4, DOINT
LCALL STOP_ALL
MOV P0,#01011111B ;TINH CHINH
LCALL STOP_ALL
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QUAYTRAI:
MOV P0,#00101111B :QUAYTRAI
LCALL TRE_QUAY
LAPQT:
MOV A,pl
ORL A,#11111001B
CJINE A#11111111B,LAPQT
LCALL STOP_ALL
LCALL TRE_100
MOV P0,#00011111B ;:QUAYPHAI

LAPQT2:
MOV A,pl
ORL A,#11111001B
CJINE A#11111111B,LAPQT?
LCALL STOP_ALL
LCALL TRE_QUAY
LCALL TRE_QUAY
RET

QUAYPHAI:
MOV P0,#00011111B ;QUAYTRAI
LCALL TRE_QUAY
LAPQP:
MOV A,pl
ORL A,#11111001B
CJINE A #11111111B,LAPQP
LCALL STOP_ALL
LCALL TRE_100
MOV P0,#00101111B ;:QUAYPHAI
LAPQP2:
MOV A,pl
ORL A,#11111001B
CJINE A#11111111B,LAPQP2
LCALL STOP_ALL
LCALL TRE_QUAY
LCALL TRE_QUAY
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NGATT1:
RETI

STOP_ALL:
MOV PO,#0FFH
RET
;::::::::::::::::::::CAC THU TUC

TREO: ;THU TUC DE TAO TRE QUA VACH NGANG NGA TU
mov r7,#50
again0: mov THO,#HIGH(-10000)
mov TLO,#LOW(-10000)
setb tr0
waitO:
MOV AP1
ANL A #00001111B
MOV PO,A
jnb tfO,wait0
clr tr0
clr tf0
djnz r7,again0
RET
TRE_500: ; 1s
mov r7,#50
again_1S: mov THO,#HIGH(-10000)
mov TLO,#LOW(-10000)
setb tr0
wait_1S: jnb tfO,wait_1S
clr trO
clr tf0
djnz r7,again_1S
RET
TRE_QUAY: ;
MOV R7,#100
again: mov THO,#HIGH(-10000)
mov TLO,#LOW(-10000)
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setb tr0
wait: jnb tf0,wait
clr tr0
clr tf0
djnz r7,again

RET

TRE_100: ;

MOV R7,#10
again: mov THO,#HIGH(-10000)
mov TLO,#LOW(-10000)

setb tr0
wait: jnb tfO,wait
clrtr0
clr tf0
djnz r7,again

RET

TRE_2S: ; 1s
mov r7,#200

again_2S: mov THO,#HIGH(-10000)
mov TLO,#LOW(-10000)

setb tr0

wait_2S: jnb tf0,wait_2S

clr trO

clr tfo

djnz r7,again_2S
RET
END
6.3.Ki thuat do duong.

Bai hoc nay s€ néu 1én cac phuong phap 1ap trinh do dudng trong robocon.

Viéc 1ap trinh do duong trong robot thyuc chat 1a viée xtr 1y tin hiéu tir sensor
va dua ra céc 1énh diéu khién dong co dé dam bao cho robot c6 thé bam theo
vach tréng trén san.Khi 13p trinh ,cadc ban phai xéc dinh duoc tt ca céc
truong hop co thé xdy ra cua sensor ,tir d6 dwa ra cdc tin hiéu diéu khién
dong co hop 1y.
Quay vé bai sensor ,ta c6 so d6 bd tri sensor

| |
| | Vach trang
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O 010 0|0 O (sensor)
1 2 3 4 5 6

4 sensor 2,3,4,5 dung dé bam duong.Khi trén san thi dau ,gia st khi robot
léch sang phai sensor 2 cham vach trang ,sensor 4 cham nén ,ban phai diéu
chinh cho dong co phai quay nhanh hon ,dong co trai cham lai hay dung dé
robot quay lai vi tri. Tuong tu ,khi robot 1éch sang trai ,ban ciing diéu khién
tuong ty nhu vay.Bang cach xu 1y nhu thé ,ban s& gitp cho robot c6 thé bam
duong mdt cach hi¢u qua.

Khi gap nga tu ,hai sensor ngoai cung 1,6 s€ cham vach trang c6 miurc tin
hiéu 0 dua vao vi diéu khién .Ban can lap trinh dém s6 1an mirc tin hiéu 0
vao vi diéu khién dé tir 46 suy ra ngi tu robot da di.
6.4.Ki thuit chong nhiéu

Nhu dd hoc ¢ bai sensor ,khi thi ddu anh hudng cua dén cao ap trén san co
thé gy ra nhiéu 18n sensor dan téi viéc nhan biét tin hiéu sai.Dé chéng nhiéu
Jban co thé sur dung chuong trinh dé xur 1y.

C6 nhiéu trudng hop do nhiéu nén sensor ¢ thé nhan nham vach tring.Do
d6 ,ban phai dé vi diéu khién kiém tra thanh nhiéu lan.
Ma nguén .
void golong(unsigned char songatu)
{

unsigned char d=0;

unsigned char dem=0;

motor(forward);

while (1)

{

if ((out_left==nen)&&(out_right==nen)) motor(forward);
if ((out_left==nen)&&(out_right==vach))

{

motor(right_stop);

motor(left_go);

}
if ((out_right==nen)&&(out_left==vach))

{

motor(left_stop);

motor(right_go);

}
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// bat nga tu

if ((out_left==vach)&&(out_right==vach))
{

while ((LEFT==vach)&&(RIGHT==vach))
{ d++;
if (d==100)
{
dem++;
d=0;
if (dem<songatu)
{ h_thi(dem); motor(forward); delay(1200);}
break;//thoat khoi while
Yiif
I while

if (dem==songatu) {h_thi(dem);motor(stop);dem=0;break;}

}

/I chinh lech nhieu

}/end of while (1)
}//end of golong ngatmo

BAI 7:CHIEN THUAT TE

DAU

Trong khi thi ddu ,c6 rat nhiéu céc tinh hudng xdy ra .Do d6 ngudi 1ap trinh
can phai xay dung nhi€u chién thudt thi dau khiac nhau dé dam bao co6 thé xur

Iy kip thoi moi tinh hudng c6 thé cé trén san.

dé hién thi chién thuat thi dau ,ban co thé dung led 7 thanh hay man hinh
LCD ,moét hé thong cac phim bam dé diéu khlen ,dé lua chon céc g1a1 phap
thi diu. Thyc chét ,& phan nay chiing ta d quy vé bai toan 1ap trinh giao tiép

vi diéu khién v6i ban phim va méan hinh LCD ,led 7 thanh
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7.1.S0 d0 nguyén ly
a)Giao ti€p véi led 7 thanh
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O so db trén ,ta sir dung 1 led 7 thanh dé hién thi cac chién thuat thi ddu 1
,2 ,3.v.v.2 phim bam choice va start d€ lya chon chién thuat. Mot led 7 thanh
cO thé hién thi dugc 10 chién thuat thi dau tuong Uimg véi cac s6 tu 0 dén

9.Ngoai ra led 7 thanh con duoc dung dé hién thi s6 nga tu.
7.2.M2a nguon
void main()

{

unsigned char tam=0;
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init();

P2 _6=0;
P2_7=0;
h_thi(tam);
selection();

switch (select)

{

case 0:

{
hanhtrinh0();

}

break;

case 1:{
hanhtrinhl1();

}

break;
case 2:{
hanhtrinh2();
}
break;
case 3:{
hanhtrinh3();
}
break;
case 4:{
hanhtrinh4();
}
break;
case 5:{
hanhtrinh5();
}
break;
case 6:{
hanhtrinh6();
}
break;
case 7:{
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hanhtrinh7();
}
break;
case 8: {
hanhtrinh8();
}
break;
case 9:{
hanhtrinh9();
}
break;
}Hlend of swith
delay(50000);
h_thi(tam);

[* cac ham chuc nang */

void selection()
{
P2 6=0;
P2 7=0;
while (P2_7==0)
{

while (P2_6==1)
{
select++;
if (select>9) select=0;
h_thi(select);
delay(12000);
}

}
Hlend

void h_thi(unsigned char so)
{
if (so==0) {P0_3=0;P0_2=0;P0_1=0;P0_0=0;
else if (so==1) {P0_3=0;P0_2=0;P0_1=0;P0_0=1,;
else if (so==2) {P0_3=0;P0_2=0;P0_1=1;P0_0=0;
PO 1

0_
else if (so==3) {P0_3=0;P0_2=0;P0 _1=1;P0 0=1,;
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else if (so=
else if (so=
else if (so=
else if (so=
else if (so=
else if (so=

}

=4) {P0_3=0;P0_
=5) {P0_3=0;P0_
=6) {P0_3=0:P0_
=7) {P0_3=0:P0_
=8) {P0_3=1:P0_
=9) {P0_3=1;P0_

b) So d6 ding LCD

2=

2=
2=
2=
2=
2=
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So d6 trén thay thé led 7 thanh bang LCD .Nhin chung dung LCD dé hién
thi chién thuat thi dau chuyén nghiép hon (vi hién thi dugc ca chir ) tuy
nhién , dung LCD kh4 ton kém Vélqkh@ng that su hiéu qua V1 thé ,tot nhat 1a
cac ban nén stir dung led 7 thanh dé€ hién thi chi€n thuat thi dau.
/******************************/

/[ LCD
void lenh ()
{
RS=0; EN=1; delay (50); EN=O0; delay (100);
}

void ghi ()

{

RS=1; EN=1; delay (50); EN=O0; delay (100);
}

void LCDwrite(unsigned char c)

{

P2=c;
ghi();
}

void LCDputs(unsigned char *s,unsigned char row)
{
unsigned char len;
if(row==1)
{ P2=0x80;lenh (); }
else { P2=0xCO0; lenh ();}
len=strlen(s);
while(len!=0)
{
LCDwrite(*s);
S++;
len--;

}

void LCDcontrol(unsigned char dk)
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{
P2=dk; lenh ();

}

void init_LCD ()

{

delay(400);

LCDcontrol(0x38); //LCD 2 dong _ 5x7
LCDcontrol(0x0C); //bat hien thi, tat con tro
LCDcontrol(0x01); //xoa man hinh

}

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

void keyboard()
{
unsigned char key=0;
unsigned char test=0;
LCDcontrol(0x01);
choice=enter=1;
LCDputs("Robot Ready",1);
delay(100000);
LCDcontrol(0x01);
LCDputs("1:Golong 2:Around ",1);
LCDputs(*3:Turn left 4:Turn right",2);
delay(100000);
LCDcontrol(0x01);
while(1)
{
LCDputs(*'1: 2: 3: 4:7,2);
while(choice==0)
{
delay(10000);
key++;
LCDcontrol(0x01);
if (key==1)LCDputs("1 ",1);
if (key==2)LCDputs("2 ",1);
if (key==3)LCDputs("3 ",1);
if (key==4)LCDputs("4 ",1);
LCDputs("1:C 2:S 3:D 4:E",2);
if (key>4) { LCDputs("0 ",1);key=0;}
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}

if (key==1)while(enter==0) golongr();
if (key==2)while(enter==0) Around();
if (key==3)while(enter==0) left();

if (key==4)while(enter==0) test=1;

if (test==1) break;

Hiwhile(1)

} /I keyboard

B & Hoin tuéq oot t

O bai nay ,chiing ta s& hoan thién mot robot hoan chinh dé thi dau .
Chung ta sir dung robot nhu hinh duéi da
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Robot & hinh trén la robot ciia mot doi tham gia trong cudc thi robocon
2007.Chung ta sé& str dung robot nay dé thuc hanh .

Phan mach cua robot ,chung ta sir dung mach diéu khién dong co bang relay
Nhu hinh duéi -

--------------------

recsnseasl fesssswsi B occs===;

Pay 12 mach diéu khién cua d6i BK-FIRE nam 2005 ,robot hoat dong kha
hiéu qua Pau ndi sensor nhu hinh trén ,lép dat mach sensor vao phr:in dé cua
robot .Robot nay st dung bd dc quy 24V DC dé cap nguén.Mach nay s
dung 6 sensor xép thanh hang ngang dé bam duong ,6 dong co diéu khién
cac co cAu.

Sau khi lép dit mach va sensor ,ddu ndi céac dong co .Ta s€ 1ap trinh cho dé
robot c6 thé bam theo vach trang co san.

Trong bai thyc hanh nay ,ching ta st dung vi diéu khién 89c52 dé diéu
khién robot.

Day 14 toan bo code chuwong trinh bam duong cia robot.(viét bang ASM)
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