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LOI MO DAU
Cung voi sy phat trién nhanh chong cua cac nganh khoa hoc k¥ thuét, cong
nghé ché tao robot ciing phat trién theo. Robot ngay cang gia ting vé sé luong chung
loai, 13n chét luong nham dap tng nhu cau tu dong hoa trong cac quy trinh san Xuét,

cac nhu cau tham hiém ... cling nhu phuc vu doi song con nguoi.

Trong xu thé sir dung robot Va0 san xuét va sinh hoat ngay cang nhiéu. O Viét
Nam, nganh cong nghiép robot ciing dang timg budc phat trién. Tuy nhién cac robot
nay lai da phan chi san xuat dudi dang nguoi may cong nghiép, tay may hoic nhing
mé hinh may phuc vu cho nhu cau giai tri. Trong khi d6, loai robot di dong van chua
dugc chu y nhiéu, mic du day la loai robot c6 tiém nang rat 16n, co thé dung trong
nhiéu myc dich khac nhau nhu: giai tri trong gia dinh, phuc vu trong cic cong so,
trong cac muc dich quan su, va ding nhiéu trong tham hiém vii tru. Tiéu biéu trong
nhoém nay cé thé ké dén nhu: ché robot Aibo, xe ty hanh Sojourner tham hiém sao

hoa va cac loai robot do min...

Robot di dong 1a mot linh vuc co nhiéu tiém nang, dac biét trong viéc trg gitp
con ngudi 1am nhitng cong viéc nha. Nén em quyét dinh chon dé tai “Nghién ciru
thiét ké mé hinh robot lau nha thong minh” lam dé tai nhiém vu thiét ké tot nghi¢p

cua em.
Noi dung dé tai géom cac phan nhu sau:

CHUONG 1: KHAI QUAT VE ROBOT LAU NHA TU DONG.

CHUONG 2: THIET KE MO HINH ROBOT LAU NHA THONG MINH

CHUONG 3: XAY DUNG PHAN MEM DPIEU KHIEN

KET QUA VA HUONG PHAT TRIEN

Em xin chan thanh cam on quy thay c6 trong Khoa Pién-bién Tir di giang
day va trang bi cho em tir nhitng kién thirc co ban dén chuyén mon. Pic biét em xin
thanh cam on Thay TS.Tran Vin Huwng, d3 tan tinh hudéng dan, gitp d& em trong
qua trinh nghién ctru va thyc hién dé tai nay.

Sinh vién

Nguyén Coéng Tinh
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KY HIEU CAC CUM TU VIET TAT

Tu viét

STT A T tiéng Anh Nghia tiéng Viét
1 AC Alternating Current Dong dién xoay chiéu
2 ADC Analog-to-digital converter Bo d6i twong tu ra sd
3 BJT Bipolar junction transistor Tranzito ludng cuc
4 CCP Capture/Compare/PWM
5 CMOS Complemen_tary Metal-Oxide- mot loai cong ngrlé dung
Semiconductor d¢ che tao mach tich hop
6 CPU Central Processing Unit bo xtr ly trung tam
7 DC Direct Current Dong dién 1 chiéu
8 GND Ground Tiép dia
9 | MOSEET Metal-Oxide Semicon_ductor Field- Tranzito trrong
Effect Transistor
10 NC Normal Close Tiép diém thuong dong
11 NO Normal Open Tiép diém thuong mo
12 PIC Programmable Intelligent May tinh kh_é trinh théng
Computer minh
13 PVC Polyvinylclorua Mot loai nhua nhiét déo
14 | PWM Pulse-width modulation Piéu ché do rong xung
15 RISC | Reduced Instructions Set Computer Méy;ézhg\i/g; Lag alénh
16 VCC Voltage colector to colector Chan cap ngudn chinh
17 | VDK Vi diéu khién
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CHUONG 1: KHAI QUAT VE ROBOT LAU NHA TU PONG

1.1 Giéi thiéu chung vé robot

Robot hay nguoi may 14 mot loai may c6 thé thuc hién nhitng cong viéc mot
cach tu dong bang su diéu khién cua may tinh hoic cac vi mach dién tir duoc lap
trinh. Robot 1 mét tac nhan co khi, nhén tao, 4o, thuong 1a mot hé théng co khi-
dién tir. Voi sy xuat hién va chuyén dong cia minh, robot gay cho ngudi ta cam giac
rang n6 giac quan giong nhu con nguoi. Tir "robot" (ngudi may) thuong duoc hiéu
v6i hai nghia: robot co khi va phﬁn mém ty hoat dong. Vé linh vuc nguoi may, Nhat

Ban 1a nudc di dau thé gisi vé linh vyuc nay.

Khai niem Robot xuat hién lan dau tién & NewYork vao ngay 9/10/1922 trong
vé kich“Rossum’s Universal Robot” ctia nha soan kich nguoi Tiép Khac 1a Karen
Chapek, con tir Robot 1a mét cach goi khéc cua tir Robota-theo tiéng Tiép c6 nghia
la cong viéc lao dich. Khi d6, Karen Chapek cho rang Robot la nhitng ngudi may c6
kha nang lam viéc nhung khong c6 kha nang suy nghi. Gan mot thé ky tiép theo, khéi
niém robot di lién tuc dugc phét trién, dong gop thém bai nhiéu nha nghién chu,

nhiéu cong ty chuyén vé linh vuc robot.

Truéc nhitng nam 1970, nguoi ta chi tap trung vao viéc phat trién nhitng robot
tay may hoat dong trong cac nha may cong nghiép. Sau dé méi xuat hién nhirng khai
niém vé robot thdng minh, va cac nghién cau bat dau tap trung hon vao robot di dong.
Mot trong nhiing chuyén gia ¢au nganh vé robot di dong 1a Hans P. Moravec (bat dau
nghién ctu tir ndm 1964), va hién nay, chuyén nghién ciu vé& robot di dong la

Sebastien Thruns.

Céc robot di dong c6 ngudi diéu khién da dugc ding cho cac muc dich quan
su, cac nhiém vy nguy hiém nhu pha min, thim do day dai dwong, hAm mé, kiém
tra cac dudng dng ngam, hay tham do sao Hoa...San pham robot di dong duoc san
Xuat dai tra va dua vao thi truong lan dau tién 1a robot hat bui Roomba va Trilobite

cua hang Electrolux nam 2003.
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Mot s6 hinh anh vé cac Robot di dong va tng dung cia no:

‘Y

g ¥ th
‘.

Hinh 1.2: Robot do thdm Dragon Runner

1.2 Tong quan vé Robot lau nha

Hién nay, robot lau nha théng minh dang dan tr& thanh xu thé mai, thay thé
cac loai may hat bui truyén thong dé hd tro con ngudi trong viéc don dep nha cua.
Tai Viét Nam, dong san pham nay da c6 mat trén thi truong va hira hen sé tré thanh
I ——
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mét san pham hot trong thoi gian téi. Robot lau nha tu déng duoc xem 1a “ngudi”
gilp viéc vo cung théng minh va hiéu qua cho cac gia dinh, dic biét dbi véi nhiing
ngudi nir ndi tro phai di lam sudt ca ngay, khéng c6 thoi gian chim soc nha cira.
Robot thiét ké thdng minh, cé thé tu dong thuc hién cong viéc hat bui, lau don nha
ma khong can c6 sy hudng dan caa con nguoi. Kich thuéc cua robot hat bui ty dong
nho gon, c6 thé di dén tat ca cac ngdc ngach nhu: gadm ban, gam giwdng, ghé sofa,
goc tuong. .. dé 1am sach toan dién. Hon nita, robot thong minh ciing c¢6 thé sir dung

duoc trén nhiéu loai san nha nhu: gd, tham, san gach, gach ceramic...

Trén thi trudng hién nay c6 3 loai robot 1am sach san nha d6 1a san pham Robot
lau nha va Robot hit bui, voi mdi loai Robot lau nha hay robot hat bui thi déu c6
nhitng vu diém va nhuoc diém riéng chinh vi vay dé ting hiéu qua lam sach mot cach
t6i da cac nha san xuat da két hop hai loai Robot lau nha va hdt bui lai thanh loai
Robot vira c6 kha ning lau nha vira ¢6 kha nang hut bui. Tuy nhién xét vé su phd bién
thi hién nay thi robot hat bui vin dwoc st dung nhiéu hon vi ¢ gia thanh hop Iy
nhung van giit duoc nhidu vu diém 16n 1a c6 thé 1am sach trén nhidu bé mat san khéac
nhau, ¢ thé 1am sach nhiéu loai bui ban. Duéi day Hinh 1.3 14 san pham Robot lau

nha llife V4s, san pham c6 thiét ké dang khéi tru trong kha thanh thoat.

Hinh 1.3: Robot hat bui llife Ads

Mic du Robot hat bui ¢ nhiéu vu diém vuot troi va dugc st dung rong rai

hon nhung ciing khong thé phi nhan nhitng diém tich cuc cia Robot lau nha van

|
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chiém duoc 1ong tin cua rat nhidu nguoi ding. Mic du khdng hoat dong tot trén nhiéu
vé mat nhung hiéu qua lam sach caa Robot lau nha cé phan vuot troi so véi Robot
hit bui, Robot lau nha c6 thé 1am sach duoc ca nhitng vét ban uét, dinh véi bé mit
san. Bén canh dé Robot lau nha hoat dong khdng gay nhiéu tiéng on nhu Robot hut
bui, it gdy anh hudéng dén nguoi sir dung vao budi dém. Hinh 1.4 1a Robot lau nha
Irobot Braava 380t, robot ¢ dang hinh vudng, cai thién dién tich tiép xdc caa tam ré

lau dugc gan dudi day robot voi mit san giup tang hiéu qua 1am sach.

Hinh 1.4: Robot lau nha iRobot Braava 380t

Ngoai hai loai Robot ké trén hién nay c4c nha san xuat da tich hop hai loai
Robot trén vao cling mot san pham vira ¢ kha niang lau nha, vira c6 kha nang hit bui
tuy nhién gia thanh cua ching rat cao, d6 1a mot rao can 16n voi ngudi ding néu mudn

so hiru ching.
1.3 C4c yéu cau cia hé thong robot lau nha thong minh

Y&u cau co ban ciia mét robot hit bui 1a cé thé ty dong 1am sach trén nhiéu
chat liéu mat san khac nhau mot cach tbi da, c6 thé di vao cac ngoc ngach trong nha,
dé dang thao tac sir dung, hoat dong véi tiéng 6n nho, khdng 1am anh huéng téi tha
nudi va vat dung trong nha.

|
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Trong dd &4n nay em thiét ké Robot lau nha don gian véi chi phi thap. San pham

gom cac tinh ting co ban sau:

e Dam bao c6 thé di chuyén gan hét dién tich mit san

e Dam bao c6 thé lau, quét bui ban, rac nho trén mat san

e Dam bao dé dang s dung.

e Dam bao robot hoat dong tét, tron tru, khdng 1am anh huéng, gay hong
héc cho cac thiét bi khéac trong nha, vian phong. ..

e Pam bao phan dién 6n dinh, khdng ro ri, gay anh huéng ti con ngudi,
thu nubi

e Co kha nang tranh vat can truc dién.

1.4 Luwa chon phwong 4n thiét ké robot lau nha don gian

Thiét ké mot md hinh robot lau nha c6 kha nang lam sach mat san, ty dong
tranh vat can, tranh bi roi khi gap cau thang, hoat dong theo thoi gian dinh san dya

trén nhiing linh kién phu hop véi tai tién.
1.5 Két luan chwong

Nhu vay, trong chuong nay d6 an da gidi thidu mot cach tong quan vé robot
lau nha ty dong. Qua d6 ta co thé hiéu mot cach so bo nhit vé ciu tao cling nhu
nguyeén Iy hoat dong cua robot dugc thiét ké cho muc dich lau nha ty dong. Bong thoi
cling phén tich cic yéu cau ciia mot robot lau nha théng minh. Trén co sé d6 ciing
lya chon phuong an thiét ké robot lau nha don gian. Tir d6, dd an c6 thé dua ra yéu
cau, phwong hudng trién khai va cac thanh phan bat bugc trong viéc st dung vi xir Iy
vao viéc thiét ké md hinh robot lau nha théng minh. Trong céc chuong tiép theo d6
an s& tiép tuc gioi thidu rd hon vé phan ly thuyét cua tig modul ciing nhu nguyén 1y

hoat dong cua chung.
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CHUONG 2: THIET KE MO HINH ROBOT LAU NHA THONG MINH
2.1 So d6 khéi chung cia hé thong

Mot robot thudng gém 3 bd phan: bd phan cam bién, bo phan diéu khién va

bd phan chap hanh.

e B0 phan cam bién: thu nhan thong tin tir moi trudng. Bao gdm céac sensor
ndi va sensor ngoai.

e B0 phan diéu khién: nhan thong tin tir bd phan cam bién, tir 46 dua ra tin
hiéu diéu khién bo phan chip hanh. Bao gom vi xtr Iy va b nhé.

e BO phan chép hanh: nhan thong tin tir bd diéu khién, thuc hién hanh dong
ctia robot. Trong nhiéu trudng hop, bo phan chap hanh nhan thong tin truc

tiép tir bd phan cam bién.

Cém bién o
.| Diéu khién R
Moi .
. (gbm vi xur
truong PC
Iy va bo
Chap nhd)
1 hanh ¢

Hinh 2.1: So d6 khéi c4c thanh phan co ban cua robot

Trong hé thdng nay, robot s& di chuyén lién tuc va lam sach rac trén mat san.
Trong qua trinh di chuyén, bo phan cam bién s& nhan biét cac chudng ngai vat hoic
cau thang can tré robot di chuyén va truyén thong tin vé khdi diéu khién. Sau khi
nhan dugc thong tin ¢6 chudng ngai vat hodc cau thang tir khéi cam bién, khéi diéu

khién s& dua ra phuong an di chuyén toi khdi chap hanh dé gilp robot cd thé tranh
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duge chuéng ngai vat hodc cau thang va tiép tuc don dep. Qua trinh duoc lp di lap

lai

2.2 Cac phuong phap diéu huéng cho robot
2.2.1 Phwong phap diéu hwéng cé tinh toan

Phuong phap diéu hudng cé tinh toan 1a phurong phép thyc hién theo trinh
tu: quan sat — 1ap ké hoach — hanh dong. Thong thudong mot hé thong c6 tinh
todn bao gdm 5 khau: nhan thic (perception), md hinh thé gisi (word
modelling), 1ap ké hoach (planning), thuc hién cong viéc (task excution) va diéu

khién dong co (motor control).
Cac khau trén c6 thé dugc coi nhu 1a mot chudi cac “lat mong theo phuong
thang dung” véi cac dau vao la tin hiéu nhan duoc tir cam bién ¢ phia bén tréi

va dau ra toi cac khau chap hanh ¢ phia bén phai.

B .@' 8
9 = > a0
THEIRE
“«Q© - . , N
PN TN S S Cac khau
Cac tin hiéu = = = 3 ° h
N 5 - A < = O .
tir cam bién g = < &G 2 y E
Z|l | & < |~ an
<«Q — Q =
= 2| =
= ()

Hinh 2.2: So dd ciu trac ciia phwong phap diéu khién c6 tinh toan

Trong ciu triic ndy, mdi mot khau nhu 13 mot hé théng con twong ddi
phtrc tap va tat ca phai hoat dong mdt cach dff)ng bo vo1 hoat dong cua robot tai
moi thoi diém.

2.2.2 Phuong phap diéu hwéng theo phan ting

Phuong phép diéu huéng theo phan Gmg ra doi nham giai quyét cac van
dé c6 lién quan t6i moi truong khong biét trude hodc méi truong thuong xuyén

thay d6i. O phuong phéap diéu huéng nay khong can dén khdi diéu khién, thong
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tin tir kh6i cam nhan dwoc dua thang toi khéi chp hanh, tir d6 co cAu chdp hanh

hoat dong.

\ 4

Chép hanh

Cam bién

Hinh 2.3: M hinh phuong phép diéu huéng theo phan tng
2.2.3 Phuong phap diéu khién kiéu lai

Piéu hudng lai ghép 1a phuong phap két hop cac uu diém cia phuong
phap diéu hudng theo tinh toan truyén thong véi cac hé théng diéu huéng dya
phan &ng. M&i phuong phap déu c¢d nhimg nhuoc diém ma phuong phap kia c6
thé khac phuc duoc. Phuong phéap diéu hudng theo tinh toan gap phai kho khin
khi hoat dong trong cac mdi truong dong, 1a noi yéu cau kha ning tinh toan
nhanh ciing nhu cac k¥ nang tranh vat can. Néu phuong phéap diéu hudng theo
phan tng khong két hop véi bat ci qué trinh 1ap ké hoach chuyén dong nao thi
c6 thé s& khong dua robot theo quy dao téi wu. Phuong phap diéu khién lai ra
doi nham két hop cac hoat dong co tinh toan bac cao véi cac hoat dong phan
ing bac thap. Cac hoat dong phan @ng gitp robot an toan va xi ly cac tinh trang
khan cap trong khi phan diéu khién c6 tinh toan s& gitp robot dat dugc muc dich
cudi cung. Phuong phap diéu khién lai ghép c6 thé cho ta két qua kha quan hon
khi chi sir dung phuwong phap diéu hudéng theo phan ing hoic diéu hudng theo

tinh toan.
2.3 Thiét ké mé hinh co khi cho robot
M© hinh Robot bao gdm cac phan nhur:

% Phan co khi: dé, vo, bo phan 1am sach, chan do vat can, b phan cam nhan
d6 cao va bo phan co cau chuyén dong
% Phan mach dién tir: khdi ngudn, khdi vi xtr ly, khdi diéu khién dong co, cac

cam bién, ndt nhan dén va coi bo. ..
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Chén do
T — vat can .
A N < \\\ Cam bién df) cao
©< Bénh din dong

Chdi quét

Hop dung rac

26cm

Banh phat
dong

Hinh 2.4: Thiét ké co khi ctia robot
Chi tiét phan co khi cua mé hinh:

> Dé hinh tron bang mica d6 day 2mm, duong kinh 26cm.

» Vo duogc lam tir fomex

Tam Formex (Viét chuan quéc té 12 Fomex ) 12 loai vat liéu duoc san xuat
theo c6ng nghé cao, cha yéu str dung nhua PVC (Poly Vinyl Clorua), vai cong

tinh, bot va dugc nén thanh hinh dang qua k¥ thuat hién dai.

Pic diém cua tim formex (Fomex) 1a c6 trong luong nhe, dé& van chuyén,
chiu duoc luc tac dong 16n, c6 kha nang cach 4m, cach nhiét tét. Bén canh do,
g6 con ¢6 kha ning chdng thim nudc vé sinh d& dang, tudi tho cao bén lau,
khong doc hai an toan str dung. Pong thoi formex dé dang cat, udn nén thuan

tién trong tao hinh. Do d6 em da chon formex dé 1am phén vo cho robot.

» BO phan lam sach:
- Chéi quét hoat dong boi 1 dong co choi than 5v

- Hop dung rac va khin lau c6 thé thao lap.
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Hinh 2.5: Hinh anh choi quét caa robot

> Chan do vat can: 12 2 miéng chin cat bang fomex, lap phia trudc robot c6
gén cong tdc hanh trinh nhan biét vt can bao gém cac vat dung, tuong
trong gia dinh, van phong.

> Cam bién d6 cao: sir dung cam bién hong ngoai dé nhan biét dinh hinh gitip
robot tranh roi.

» B0 phan phat dong:

Do dic diém cua Robot lau nha 12 di chuyén véi toe do cham dé tang hiéu

qué lau nha nén trong d6 an nay em lya chon str dung dong co DC giam téc.

Robot sir dung cip dong co giam téc JGA25-370 co:

bién ap hoat dong: 3-24v

bién ap hoat dong tdt nhat: 6-9v

Cong suat: 2W

Trong lugng: 100g

Téc d6 hoat dong khong tai:

- 12V: 133rpm 60mA.

- 6V:77rpm 60mA.

Tbc dd hoat dong co tai:

- 12V:113rpm 300mA 1kg.cm
- 6V:65rpm 300mA 2kg.cm
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Hinh 2.6: Hinh anh dong co JGA25-370
Cap banh xe co:
e Duong kinh banh xe: 65mm

e Do day 16p xe: 6.5mm

e Chiéu rong banh: 27mm

Hinh 2.7: Hinh anh banh xe dugc sir dung trong robot

Véi dién ap 9V va 6 tai, dong co c6 thé quay véi toc do tdi da 90 vong/phut. Néu
stt dung banh duong kinh 65mm dong co c6 thé di chuyén duoc quing dudng

18m/phut.

> Banh dan dong dang bi.

I ——
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2.4 Phin mach dién tir
Mach dién tir cua robot bao gém cac khdi 16n sau:

- Khéi ngudn:
e Ngudn lay tir Pin khi hoat dong, dién luéi thong qua Adapter khi sac
Pin.
e Khdi ngudn cho dong co.
e Khéi nguodn cho vi diéu khién, cam bién.
- Khdi giao tiép:
e Ban phim.
e Deén hién thi.
e Loa
- Khéi cam bién:
e (Cong tic hanh trinh do vat can phia trudc.
e Cam bién hong ngoai do do cao.
- Mach cong suét: Mach diéu khién dong co.
- Khdi vi xtt Iy: sy dung vi diéu khién PIC16F877A ctia hiang Microchip.
2.4.1 Khoi diéu khién va gi6i thiéu PIC16F877A

PIC la viét tit cua “Programable Intelligent Computer”, c6 thé tam dich Ia
“May tinh kha trinh thdng minh” do hang Genenral Instrument dzt tén cho vi diéu
khién dau tién cta ho 12 PIC1650. Luc nay, PIC1650 duoc dung dé giao tiép voi
cac thiét bi ngoai vi cho may cha 16bit CP1600. Vi diéu khién nay sau d6 duoc
nghién ctru phét trién thém va tir d6 hinh thanh nén dong vi diéu khién PIC ngay.
Céc vi diéu khién thudc dong PIC to ra rat on dinh, cac khéi chic ning hd tro
day du va giup ngudi dung tiét kiém thoi gian thiét ké mach ciing nhu 1ap trinh.
Hién nay cac loai vi diéu khién dong PIC duoc st dung rat nhiéu trong cong
nghiép. Trong d6 4n nay em sir dung mot vi xir 1y tiéu biéu thuéc dong PIC 1a

PIC16F877A do hing Microchip san xuat.
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2.4.1.1 Mt s6 dic diém ciia PIC16F877A:

40-Pin PDIP

\_/ 40 - RB7/PGD

OSC2/CLKO <——[]

—
N

27 [] =——» RD4/PSP4

MCLR/VPp —[] 1
RAO/ANO «—[] 2 39 [ = RB6/PGC
RA1/AN1 =—=[] 3 38 [] =—= RB5
RA2/AN2/VREF-/CVREF -— [ 4 37 [] =—= RB4
RA3/AN3/VREF+ =[] 5 36 [] =—= RB3/PGM
RA4/TOCKI/C10UT <[] 6 35 [] <—» RB2
RA5/AN4/SS/C20UT =—[] 7 & 34 [] =—— RB1
REO/RD/AN5 =[] 8 N~ 33 []<—= RBO/INT
RE1/WR/AN6 — [ 9 2 32 [ =— VoD
RE2/CS/AN7 =[] 10 <+ 31[]=—Vss
VoD— = []11 & 30 [J<—= RD7/PSP7
Vss — »[]12 Y% 29 [1-<—= RD6/PSPE
OSC1/CLKI —[] 13 S BO-— RD5/PSP5
RCO/TIOSOMICKI == 15 &  26[] «—» RC7/RX/DT
RC1/T10SI/CCP2 -— [] 16 25 [] =—s RCB/TX/CK
RC2/CCP1 w—[] 17 24 [] «—» RC5/SDO
RC3/SCK/SCL - [] 18 23 [1 =——= RC4/SDI/SDA
RDO/PSP0 <— [] 19 22 [] «——» RD3/PSP3
RD1/PSP1 =—[] 20 21 [] =—— RD2/PSP2

Hinh 2.8: So d6 chan ctia PIC16F877A loai cdm 40 chan

Hién nay c6 kha nhiéu dong PIC va c6 rat nhiéu khéc biét vé phan

cting, nhung chiing ta cé thé diém qua mot vai nét nhu sau :

e (CAu trtc 1énh don gian: 35 1énh don.

e CPU céu trac theo ciu tric RISC (Reduced Instructions Set
Computer - May tinh véi tap 1énh don gian hoa).

e Tan sb hoat dong 16n nhat: DC - 20MHz.

e Flash Program Memory: 8K x 14 words.

e Data memory (RAM) : 368 x 8 bytes.

e EEPROM Data memory: 256 x 8bytes.

e Nap chuong trinh va sira 16i onbroad.

e Ché tao theo cong nghé CMOS (Complementary Metal-Oxide-
Semiconductor).
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13 Data Bus & PORTA
: _ngrsm Counter |- ’——, T T 14— RLALAND
Flash I 2 RATANT
Program . =] RAZIANZVREF-ICVRES
Memory 8 Lavel Stack RAM +— RAANIVREF+
(13-nit) File . RAMTOCKIC1OUT
Registers L1 H RASIANA/SSICZOUT
Program
Bus 4 H RAM Addrl ) a
=0 R, Ret
o —— Addr MUX re1
DirectAddr 7 Il g || dlireet REWPGM
7 1 RB4
FSR reg E RBS
REE/FPGC
. = - Re7PGO
. ki ¥ RCOVT10SOIT1 CKI
Foweron afl S mux S g RC1/T10SICCR2
Timer = Il g RCZ/CCP1
p— pay— v d B RC3/SCKISCL
tuction | Bator - g RCA/SDISDA
Decode & [— Start-up Timer A
Contwol M ALU 4 RCS/SDO
Powsron 8 g RCBTHICK
— s I L RCT/RKXIDT
. ming - Watchdog
=+ a [ Timer wl'l"g PORTD
OSCICLKI Brown-out T T 4[] roorsro
OSC2CLKO Resst 1 i
In—Circuit 4 RDZIPSP2
Debugger L H RDPSP3
Low-Voltsgs 4 RDAIPSP4
Frogrammang H RDSIPSPS
4 RD&IFSPE
Ll 114 RO7ZIPSPT
R
MCLR Voo, Ves REQRDIANS
— RE1ANFIANG
RETS/ANT
; Paraiel
B
|I Il 1] Il |
AL 11 1T 1 I 1L,
‘Synchronous Wi
Data EEPROM ‘ ‘ cCP1.2 | e ‘ USART ‘ ‘ Comparator Rat
Device Program Flash Data Memory Data EEPROM
PIC1GFETAA 4K words 192 Bytes 128 Bytes
PIC1GFETTA 8K words 368 Byles 258 Bytes
Mote 1: Higher order bits are from the Status register.

Hinh 2.9: So d6 khdi cua PIC16F877A
2.4.1.2 Céc cdng vao ra:

Vi diéu khién PIC16F877A ¢6 5 céng vao ra bao gém: A, B,C, D,
E. Trong do:

Port A:

- Vao ra 6 bit, c6 dinh huéng. Khai bdo dinh huéng vao ra ¢ thanh ghi
TRISA. Néu TRISAx=1 thi chan Rax s& duoc dinh nghia 13 16i vao va
nguoc lai.

- Thanh ghi Iuu trang thai cac chan cua cong A 1 thanh ghi PORTA.

- Chan RA4 cua Port A ¢6 thé duoc st dung dé dua dao dong vao cho
Timer0 (TOCKI)

- Céc chén con lai ciia port A ¢ thé dugc khai bao dé duoc ding nhu 16

vao tuong ty. Cac thanh ghi lién quan ADCONO, ADCONI.
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Bang 2.1: C4u hinh Port A

Name Bit# | Buffer Function
RAO/ANO Bit0O | TTL Input/output or analog input
RA1/AN1 Bitl | TTL Input/output or analog input.
RA2/AN2/VREF- ) Input/output or analog input or VREF- or
Bit2 | TTL
/CVREF CVREF

RA3/AN3/VREF+ Bit3 | TTL Input/output or analog input or VREF+.

Input/output or external clock input for
RA4/TOCKI/C1OUT | Bit4 ST Timer0 or comparator output.
Output is open-drain type

Input/output or analog input or slave
RAL/AN4/SS/C20UT | Bit5 | TTL | select input for synchronous serial port or

comparator output.

TTL =TTL input, ST = Schmitt Trigger input

o PortB:

- Vaorasd co do rong 8bit, cd dinh hudng. Khai bao dinh huéng vao ra
& thanh ghi TRISB. Néu TRISBx=1 thi chan Rax s& duoc dinh nghia 1a
161 vao va nguoc lai.

- Thanh ghi luu trang thai cac chan cia cong B 1a thanh ghi PORTB.

- 3 chéan cua port B 1a: RB3, RB6, RB7 con duoc st dung lam chan 1ap
trinh PGM, PGC, PGD.

- 4 chan tir RB7:RB4 c6 ngit on-change

Bang 2.2: Cau hinh Port B

Name Bit# | Buffer Function

] Input/output pin or external interrupt input. Internal
RBO/INT | Bit0 | TTL/ST
software programmable weak pull-up.

) Input/output pin. Internal software programmable
RB1 Bitl | TTL

weak pull-up
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] Input/output pin. Internal software programmable
RB2 Bit2 | TTL
weak pull-up

) Input/output pin or programming pin in LVVP mode.
RB3/PGM | Bit3 | TTL
Internal software programmable weak pull-up

) Input/output pin (with interrupt-on-change). Internal
RB4 Bit4 | TTL
software programmable weak pull-up

) Input/output pin (with interrupt-on-change). Internal
RB5 Bitc | TTL
software programmable weak pull-up

Input/output pin (with interrupt-on-change) or in-

circuit debugger pin.
RB6/PGC | Bit6 | TTL/ST
Internal software programmable weak pull-up. Serial

programming clock.

Input/output pin (with interrupt-on-change) or in-

circuit debugger pin.
RB7/PGD | Bit7 | TTL/ST
Internal software programmable weak pull-up. Serial

programming data.

o PortC:

- Vao ra s6 c6 d0 rong 8bit, c6 dinh hudng. Khai bao dinh hudng vao ra
¢ thanh ghi TRISC. Néu TRISCx=1 thi chan Rax s& dugc dinh nghia la
161 vao va nguoc lai.

- Thanh ghi luu trang thai cic chan cta cong B 1a thanh ghi PORTC.

- Céc chan port C déu c6 bo dém triger smitt.

- Port C con duoc sir dung cho 1 sb chirc nang khac.

Bang 2.3: Cau hinh Port C

Name Bit# | Buffer Function

) Input/output port pin or Timerl oscillator
RCO/T10SO/T1CKI | Bit0 | ST ] )
output/Timerl clock input.

Input/output port pin or Timerl oscillator
RC1/T10SI/CCP2 | Bitl ST input or Capture2 input/ Compare2
output/PWM2 output
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) Input/output port pin or Capturel
RC2/CCP1 Bit2 | ST )
input/Comparel output/ PWM1 output

RC3 can also be the synchronous serial clock
for both SPI and 12C modes

RC3/SCK/SCL Bit3 | ST

RC4 can also be the SPI data in (SPI mode)
or data 1/0 (12C mode).

RC4/SDI/SDA Bit4 | ST

) Input/output port pin or Synchronous Serial
RC5/SDO Bitc | ST
Port data output.

] Input/output port pin or USART
RC6/TX/CK Bit6 | ST )
asynchronous transmit or synchronous clock

) Input/output port pin or USART
RC7/RX/IDT Bit7 | ST

asynchronous receive or synchronous data.

o PortD:

- Vaorasd c6 do rong 8bit, cd dinh hudng. Khai bao dinh huéng vao ra
¢ thanh ghi TRISC. Néu TRISCx=1 thi chan Rax s& duoc dinh nghia la
161 vao va nguoc lai.

- Thanh ghi luu trang thai cac chan cua cong B 1a thanh ghi PORTC.

Bang 2.4: Cau hinh Port D

Name Bit# | Buffer Function

RDO/PSPO | Bit0 | ST/TTL Input/output port pin or Parallel Slave Port bit 0.

RD1/PSP1 | Bitl | ST/TTL Input/output port pin or Parallel Slave Port bit 1.

RD2/PSP2 | Bit2 | ST/TTL Input/output port pin or Parallel Slave Port bit 2.

RD3/PSP3 | Bit3 | ST/TTL Input/output port pin or Parallel Slave Port bit 3.

RDA4/PSP4 | Bit4 | ST/TTL Input/output port pin or Parallel Slave Port bit 4.
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RD5/PSP5 | Bits | ST/TTL Input/output port pin or Parallel Slave Port bit 5.

RDG6/PSP6 | Bit6 | ST/TTL Input/output port pin or Parallel Slave Port bit 6.

RD7/PSP7 | Bit7 | ST/TTL Input/output port pin or Parallel Slave Port bit 7.

o PortE:
- Port E chi c6 3 chan vao ra, ¢4 bd dém triger smitt.
- Cé)ng E ¢6 thé duogc dung nhu 161 vao ra s hodc tuong tu. Thiét lap tai

cac thanh ghi TRISE, ADCONI.

Bang 2.5: Cau hinh Port E

Name Bit# | Buffer Function

REO/RD/ANS | Bit0 | ST/TTL | 1/O port pin or read control input in Parallel Slave
Port mode or analog input:

RD
1=1Idle

0 = Read operation. Contents of PORTD register
are output to PORTD

1/0 pins (if chip selected).

RE1/WR/ANG | Bitl | ST/TTL | I/O port pin or write control input in Parallel Slave
Port mode or analog input:

WR
1=1Idle

0 = Write operation. Value of PORTD 1/O pins is
latched into PORTD

register (if chip selected).

RE2/CS/AN7 | Bit2 | ST/TTL | 1/O port pin or chip select control input in Parallel
Slave Port mode or analog input:

CS
1 = Device is not selected

0 = Device is selected

|
SVTH: Nguyén Coéng Tinh GVHD: T.S Tran Vin Hung

https://www.facebook.com/groups/hociot



19

2.4.1.3 Cac khéi Timer
Vi diéu khién PIC16F877A c6 3 bd timer:

e TimerO:
- Labo dém 8bit, c6 thé ghi doc.
- Timer0 c6 2 ché do hoat dong 1a: dinh thot hoac dém.
- Khi hoat dong Timer dém tién tir gi4 tri dugc ghi trong thanh ghi
TMRO dén 256. Khi dém dén 256 c& tran TMROIF s& dugc bat
1én.

- Time = (FOSC/4) x Prescale x (256 — TMRO)

CLKO (= Foscid)
Data Bus
8
0 ﬁ 1,
RA4ITOCKI T 8
FJ—" x Cycles
TOSE T
oGS PSA Set Flag bit TMROIF
on Ove
PRESCALER
___________ A
8-bit Prescaler :
Walchdog 8 l
Timer |
-1 MUX PS2:PS0 |
________ d
WDT Enatle bit 0 | 1
MUX — PSA
WDT
Time-out
Note: TOCS, TOSE, PSA, PS2:PS0 are (OPTION_REG<5:0=).
Hinh 2.10: So do khoi Timer0
OPTION_REG REGISTER
R/W-1 RIW-1 RAW-1  R/W-1 R/W-1 RW-1  RMW-1  R/W-1
RBPU | INTEDG | Tocs | Tose | psa | ps2 | pst | pso
bit 7 bit 0

- Bit TOCS: chon nguén dao dong cho Timero0.
=1 ngudn dao dong duoc dua vao tir chdn TOCKI (ché d6 dém).

=0 ngudn dao dong ndi hé thng.
I ——
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- Bit TOSE: & ché do dém chon sudn xung.
=1 sudn xudng.
=0 suon lén.
- Bit PSA: chon Prescale
=1 duoc dung cho watchdog.
=0 duoc dung cho TimerO.
- Bit PS2:PSO0 : chon ti 1€ chia cho Prescale

Bang 2.6: C4u hinh Prescale cho Timer0

Bit value TMRO Rate WDT Rate
000 1:2 1:1
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128
e Timerl
Sal Flag bit
TMRAIF on ) .
TMR1H | TMRIL {
F -
TTIIITh TSYNC
RCOT10SOIMACKI |E %'GS/CL Lfr}‘f’ Pa — Synchions
! \—ILE ggg.au Foscld 11248 Er®
RC1T10SICCR2 L'_\ Oscilator? G 12 qf ) oclm
-------- TACKPS1:T1CKPS0
TMR1CS
Note 1: When the T10SCEN bil is cleared, the inverter Is turned off. This eliminales power drain.

Hinh 2.11: So @b khdi Timerl
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- Labo dém 16bit, co thé ghi doc. Gia tri timer dugc luu trong 2
thanh ghi 1a TMRI1L va TMRI1H.

- Khéc v6i Timer0, Timerl c6 bit bat tit timer.

- Timerl c6 thé dugc dung dinh thoi cho khdi CCP.

- Khi Timerl dugc bat, timer s& dém tur gia tri dugc ghi trong 2
thanh ghi TMRIL va TMRI1H té1 OxFFFF, khi d6 co tran
TMRIIF duoc bat.

- Time = (FOSC/4) x Prescale x (OXFFFF - ((TMR1H x OXFFFF)
+ TMR1L))

T1CON: TIMER1 CONTROL REGISTER (ADDRESS 10h)
u-0 u-0 RAW-0 R/W-0 RW-0 RW-0 RW-0  RW-0
- - T1CKPS1 |TICKPS0| T10SCEN |T1SYNC | TMRICS | TMR1ON
bit 7 bit 0

- Bit TIOSCEN: chon ngudn dao dong
=1: str dung dao dong ngoaif.
=0: st dung dao dong ndi.

- Bit TMR1CS=1: timer hoat dong nhu bo dém, xung vao tur chan
RC1.
- Bit TMR1ON: bat, tit timerl.

=1: bat.
=0: tit.
- Bit TICKPSI: TICKPSO: chon sb chia cho Prescale.

0:0 chia 1.
0:1 chia 2.
1:0 chia 4.
1:1 chia 8.
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e Timer2:

¥ Sats Flag

Rezat Frescalar
mﬁf;w —1-1, 14, 1-15[— FOSCM
Fostscaler
Co t 2
1110 1:16 | Eo ”:r;mm ﬁci:m
T20UTFS3:
T20UTPS0

Mote 1: TMR2 register output can be software selected by the
S5P module as a bawd clock.

Hinh 2.12: So @b khdi Timer2

- Labd dém 16bit, c6 thé ghi doc. Gia tri timer dugc luu trong 2
thanh ghi la TMR2L va TMR2H.

- Timer2 c6 bit bat tit timer.

- Timerl c6 thé dugc dung dinh thoi cho khdi PWM.

- Khi Timer2 dugc bat, timer s& dém tur gia tri dugc ghi trong 2
thanh ghi TMR2L va TMR2H t61 OxFFFF, khi do co tran
TMR2IF duoc bat.

- Timer2 c6 ca Prescale va Postscale.

T2CON: TIMERZ CONTROL REGISTER (ADDRESS 12h)
u-0 RW-0 R/W-0 RW-0 R/W-0 RW-0 R/W-0 RW-0

| — [Toutps3|TouTPS2|TOUTPS1|TOUTPSO| TMR2ON | T2CKPS1 | T2CKPSO
bit 7 bit 0

- TMR2ON: bit bat tat Timer2.
- Cac bit TOUTPS3:TOUTPSO: chon ti 1€ chia cho postscale.
- T2CKPS1:T2CKPSO: chon ti 1€ chia cho prescale.

2.4.1.4 Khéi PWM

PIC16F877A c6 2 khéi PWM nam trong 2 khéi CCP.
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M c"m HE‘giStEFE-’_,-—__ CCP1CON<5:4>
| CCPRIL | |
1
CCPR1H (Slave) |
"U" RC2CCP
I e
i
| TMR2 |1Hme 1].|
— 5
Comparator TRISC<2>
Clear Timer,
4 CCP1 pin and
menne
Mote 1: The B-bit timer is concatenated with 2-bit intermal O
clock, or 2 bits of the prescaler, to create 10-bit dme
base.

Hinh 2.13: So dd khdi PWM.

e Doj rong xung 1a dir liéu 10 bit dugc luu trong thanh ghi CCPRIL
va cac bit CCP1CON<5:4>.
e Chu ki dugc quyét dinh béi gia tri trong thanh ghi PR2 va Timer2

theo cong thuc:

PWM period =[(PR2 + 1)] x4 x TOSC x (TMR2 prescale value)

A
| I_l—l [
Duty Cycle |
TMR2 = PR2

1
: TMR2 = Duty Cycle

TMRZ2 = PR2

Hinh 2.14: Xung ra tir khéi PWM.
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e (Cac budc cai dat cho PWM:

- Ghi chu ki vao thanh ghi PR2.

- Ghi d0 rong xung vao thanh ghi CCPRIL va cac bit
CCP1CON<5:4>.

- Chon chan ra la chan RC1/2 bang cach xo4 bit tuong tng trong
thanh ghi TRISC.

- Thiét 1ap gia tri bo chia tan s prescaler cua Timer2 va cho phép
Timer2 hoat dong bang cach dua gia tri thich hop vao thanh ghi
T2CON.

- Cho phép CCP hoat dong & ché do PWM.

Bang 2.7: Bang c4u hinh khdi CCP.

Value on: Vaue on

Address Name Bit7 Bit 6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 POR, BOR all other

Resets
OBh,8Bh, INTCON GIE PEIE | TMROIE INTE REIE TMROIF | INTF REIF |oooo ooox|oooo ooou

108h, 188h

0Ch PIR1 PSPIFY | ADIF | RCIF TXIF SSPIF | CCPAIF | TMR2IF | TMRAIF |oooo oooo|oooo oooo
ODh PIR2 — — — —_ —_ — —_ CCP2IF |---- --- af---- ---0
BCh PIE1 pspPIEM | ADIE RCIE TXIE SSPIE | CCP1IE | TMR2ZIE | TMR1IE (oooo oooo|ooo0 0000
BDh PIE2 — — — —_ —_ — —_ CCP2E |---- --- of---- ---0
B7h TRISC PORTC Data Direction Register 1111 11111111 1111
OEh TMRIL Hoalding Register for the Least Significant Byte of the 16-bit TMR1 Register IOCEN 30000 QU Ui
OFh TMRIH | Holding Register for the Mast Significant Byt of the 16-bit TMR1 Register so0ee so0a|uum unm
10h TICON — | — [riexesi|Tickeso|T10sCEN| TISYNG | TMR1CS [ TMR1ON]--00 0000 |- -1 wum
15h CCPRIL | CaplureiCompara/PWM Register 1 (LSB) 00K 0000 [ U uuua
16h CCPR1H | Caplure/Compara/PWM Register 1 (MSB) 00K 0000 [ U uuua
17h cepicon] — | — [ eeeix | eepiy | copima [cepimz]copimt [eepimol--co ooool--00 ooao
1Bh CCPR2ZL |CapturefCompara/PWM Registar 2 (LSB) 00K 3000 [unum uuu
1Ch CCPR2H |Capture/Compara/PWM Register 2 (MSB) 00K 3000 [unum uuu
1Dh ccpacon] — | — | cepax | copay [ corama [copamz|copamt [copamo]--oo ooool--00 oooo

2.4.1.5 Khdi ADC

Khéi ADC cua PIC16F877A 1a loai ADC xép xi 10 bit. Dién ap
tham chiéu duoc lua chon béng phén mém, c6 thé 1a dién ap hé théng, hoac

dién ap tham chiéu ngoai dugc dua vao tir chan RA2 va RA3.

Khi viéc chuyén d6i A/D hoan tit cd ADIF sé& duoc bat.
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CHSZ2:CHS0
' 111
RE2/ANTIY
110 :
RE1/aNg!
101 :
o : REOANSIT
' io0
. 5 RASIANS
Vi ' !
(Input Voltage) : 11 >—E RABIANINVREF+
AD . \\‘ oo
Converter ' T @ RAZIANZNREF-
ool
Voo \c E RAT/AN1
ottt aoo0
fp— - o—vj' o g RADIAND
{Reference O
Voltage) - _|.| |.|..'
PCFG3:PCFGO
VREF- ! bl
o
(Reference ' o
Valtage) O
[~ vss

PCFG3:PCFG0D
Note 1: Not available on 28-pin devices.

Hinh 2.15: So d6 khdi ADC
Khéi chuyén doi A/D c6 4 thanh ghi 14 :

e Byte cao cta két qua chuyén d6i: ADRESH.
e Byte thap cua két qua chuyén doi: ADRESL.
e Hai thanh ghi diéu khién: ADCONO va ADCONI.
o Thanh ghi ADCONO:
ADCONO REGISTER (ADDRESS 1Fh)
R/W-0 RAW-0 RAN-0 RW-0 R/W-0 R/W-0 U-0 RAW-0

ADCS1 | ADCSO | CHS2 | CHS1 | CHS0 |GODONE| — | ADON |
bit 7 bit 0

- Cac bit ADCS1:ADCS0 va ADCS2: chon xung nhip cho by ADC.

Bang 2.8: Bang ciu hinh xung nhip cho ADC.

ADCON1 ADCONO )
Clock Conversion
<ADCS2> | <ADCS1:ADCS0>
0 00 FOSC/2
0 01 FOSC/8
|
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0 10 FOSC/32

0 n FRC (clock derived from the
internal A/D RC oscillator)

1 00 FOSC/4

1 01 FOSC/16

1 10 FOSC/64

. 1 FRC (clock derived from the
internal A/D RC oscillator)

- Cac bit CHS2:CHSO0: chon kénh cho ADC:
000 : kénh 0 (ANO).
001 : kénh 1 (AN1).
010 : kénh 2 (AN2).
011 : kénh 3 (AN3).
100 : kénh 4 (AN4).
101 : kénh 5 (ANS).
110 : kénh 6 (ANG).
111 : kénh 7 (AN7).

- Bit GO/DONE: khi ADGO = 1, ADC bt dau chuyén d6i.
- Bit ADON: bit bat tit ADC.
2.4.1.6 Cac tai nguyén cia PIC16f877A dwgc sir dung trong viéc xay
dung khoi diéu khién cho robot:
e |/O port.
e PWM.
e TimerO.
e ADC.
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Cu thé cac tai nguyén duoc dung trinh bay trong bang sau:

Bang 2.9: Bang mo ta cac tai nguyén vi xtr 1y dugc st dung

Tén chan | Chan# | Kiéu M0 ta
0OSC1 13 I Lbi vao tir bd dao dong thach anh
0SC2 14 o) L6i ra tir bd dao dong thanh anh
MCLR/VPP Chan RESET cua PIC. Chan nay hoat
MCLR 1 | doéng ¢ murc thap.
VPP P Chén cap ngudn nap chuong trinh.
PORTA
RAO 2 I Kénh 0 cua bd A/D do dién ap Pin.
RA1 3 I Cam nhan vat can.
RA2 4 I Cam nhéan vat can.
RA3 5 I Nt nhan chon ché do bang tay.
RA4 6 I Nut nhan chon ché dd hen gio.
RA5 7 I Cam nhan do cao.
PORTB
RBO 33 o) Piéu khién LED don.
RB1 34 o) Diéu khién LED don.
RB2 35 o) Diéu khién motor chdi quét.
RB3 36 O Diéu khién coi béo.
PORTC
RCO:RC5 | 15:23 | 0 | Tin hiéu diéu khién banh xe phéat dong.
VDD 11,33 | P Nguén 5v
VSS 12,31 P Chén Ov.
| = Input O = Output P = Power
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2.4.2 Khoi nguﬁn
2.4.2.1 Khéi 6n ap 5v
Tao di¢n ap Sv:
Str dung IC7805.

bién dp 5v dugc dung dé nuodi vi xtr 1y, cac khoi cadm bi€n, motor quét, loa

va cac led hién thi.

Cl 5V
- [N
1
Headeﬁ_—‘:— vee
iDe1 1N4007 GND IC1 LM7805 5V SW1
ST N : ' 1 I ©O il | 2 RI
H : D1 ¢ L JL 330
Ewg-]—‘ o C2 « 10 C3 Switch 3x1
Jac DC l 104T T CXZT T 470uf/16v i
470ut/lov | LEDI
GT{ID —
GND

Hinh 2.16: So d6 khéi on ap 5v
2.4.2.2 Khoi ngudn cho dong co chinh.

Pé dam bao cho robot di chuyén mot cach dong déu khi c6 su thing giang
cua dién ap trén nguén hodc khi st dung mét ngu@)n diéu khac, déng thoi
lam tang do bén cua dong co chinh, ta str dung thém mot mach on ap cung

cap ngudn cho motor chinh.
Céc yéu cau cho by nguon motor:

- Dién ap ra 9v (dién 4p khuyén nghi cho motor).

- Dong cung cap co thé dat tdi 3A.

- Dap g cac tiéu chi trén va mot vai yéu té khac, & day t
stt dung mach 6n 4p theo kiéu Switching Step-Down dung IC

LM2596S.
Ly do lya chon ngudn Switching thay cho nguén tuyén tinh (Linear):

- Hiéu suét lam viéc cao.
-
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- C6 thé cung cap dong ra 16n (diéu ma hiém IC ngudn Linear ndo
c6 thé dat dugc hodc phai dung tan nhiét 16n, vi dy nhu LM 138
—5A, LM150 - 3A, LM317 — 1.5A).

- Cong suat ti€u tan nho.

Mo ta vé LM2596S

Cac dac tinh:
KTT Package
o 7-Pin TO-263
- Dai dién &p vao: Top View
4.5 -40VDC. Side l
View :::::t::J
- biép ap ra:
—T115 - ON/OFF
1.7V - 37VDC. Top  Netal EEEEl i
View GHD 1 } - Qulput
- Dong dién ra: o1 - Vy
0.2A - 3A. Hinh 2.17: So db chan cua LM2596S

- Dai nhiét @0 hoat dong: -45 — 125°C.
- C6 kha nang ngat ngoai khi dong chd 50uA va ngat ty dong khi qua

nhiét.
ON/OFF
e
T 220mY 200 my lIJ
\‘. _T_‘p; 1] Vix

e L 23 259 START /
i ENG £
et [T rererence [ recuator up il

4 ..l. cuh
oy LINIT
i 3
reengack SWITCH
v
LATEH |—— DRIVER
ACTIVE ]
CAPACITOR rrea. | suiet | FESET 1
+
150 kHz THERMAL 77 cuteut
5.3V, R2 = 4.2k osc. LINIT

SV, RZ = 7.6k

12V, R2 = 21.8k GHD
ADJ, RZ = 00
R1 = OFEN
Capyright © 2016, Texas Instruments Incarporaied
Hinh 2.18: So d6 khéi bén trong ctia LM2696S
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DCIN VR1 Vout
1 1 4 10K T

S 6D [
iotsky.vn| »
2 5 o 228
€7 § & L]
— 33uH/3A !
T 3|3 2R1
S U
tCl — - Fie2
—_ ) 23
100uF/50Y A o 220uF/s0vYLLED
- IN5824 :

=l

Hinh 2.19: So d6 nguyén 1y mach ngudn ding LM2596
Dién &p ra cia mach dugc tinh theo cong thurc:
- YRout
Vout = VRer (1 + VRGND) (2.1)

Trong d6 Vrer = 1.23V.

Dién 4p ra Vout duogc quyét dinh thong qua dién ap phan hoi vé chan 4
(FB- Feedback). Pién ap nay sau d6 dugc so sanh v6i mot dién ap chuan
VREF dé diéu khién d6 din cua Transistor trong LM2596 sao cho dién

ap ra luén 6n dinh theo mong muon.
Luwa chon linh kién:

e Diode Schottky D1: 1N5824 (SS54) 3A.

e (Cudn cam L1: st dung cuén cam 47uH (470) dang chan
dan.

e Bién tré VRI: chon dién trd' 10k (104) dugc xoay chinh
sao cho dién ap trén 2 cyc dong co 1a 9V.

2.4.2.3 Pin va mach nap pin

Pin 18650 1a loai pin sac st dung cong nghé Li-ion, vién pin c6 dién ap
3.7V, duong kinh 1.8cm va chiéu dai 6.5cm. Khi sac day, dién pin c6 thé
dat 4.2V va dat dudi 3V khi pin yéu. Tudi tho pin c6 thé dat t&i 1a 500 xa

va sac day.
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Hinh 2.20: Hinh anh pin 18650

Robot trong d¢ tai str dung 3 cell pin 18650, mdi vién c6 dung luong

4000mAH, tao ra ngudn dién DC khoang 12V cung cip cho robot.
Mach nap pin:
Str dung adapter chuyén dung dé sac pin cho robot.

Pién thé AC vao dai rong tir 100-240v.

bién thé ra DC 12,6v.

Dong sac 6n dinh 2A.

C6 bao vé qua dién &p, bao vé ngan mach va bao vé phan cuc nguoc.

i} LM3MTT 1y Ds

1
N, EH 7 G2
4
1N4007 d

RV
AC s (==} L
230v 15-0-15V.1A a0 10k p 5

1k

TR

R2
2012w

Qt

LEDRED
FULL

LED-GREEN
CHARGING

.|I_.

Hinh 2.21: So db nguyén Iy cua adapter
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Nguyén ly hoat dong:

Khi két nbi bo nap, néu dién ap pin dudi 11V, dong dién tir LM317 chay
qua diode D5 va dién tré RS vao pin. Tai thoi diém nay diode zener D6
phan cuc thuan, BD139 khong dan. Diode D5 1am nhiém vu chéng phan

cuc nguoc khi két néi pin véi bo nap.

Khi dién ap pin tdng 1én 12.6V, qua trinh nap dung lai va diode zener D6
phan cyc nguoc 1am cho BD139 dén, chdn ADJ cia LM317 ¢ mirc thép,
khong ¢ dién ap ra tir LM317, qué trinh nap bi ngit.

2.4.3 Hé thong cam bién vit can

Khéi nay sir dung 2 cong tic hanh trinh dé ¢ thé cam nhéan va cham véi
vat can tur bén trai hoac phai. Khi robot cham vao vat can thi h¢ théng co khi sé
dong tiép diém thuong mo (NO) ndi chan vi xir Iy xuéng GND, 1am chan vi xir
Iy chuyén trang thai tir mirc 1 xuéng mirc 0. Tir su thay doi trang thai chan vi xir
1y ta c6 thé biét co vat can bén phai hay bén trai dé dua ra hudng xu 1y gitip robot

tranh duoc vat can.

Hinh 2.22: Céng tic hanh trinh

Céc dién tro R12 va R13 1a cac dién tré kéo 1én. Khi khong cé vat can,

cong tic khong dugc nhan, tiép diém NO ¢ trang thai hd, chan vi xu Iy duoc nbi
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v61 VCC thong qua dién tro 10K 1am chan vi xur Iy ¢ mure 1. Céc tu C7 va C8 la
tu gdbm 104 gitip chdng doi phim.

8
| |
11
— 104

i i
I I
I I
I I
I I
I I
i SR123R 13 ]
I 210K I
1 Sw lef 10k 110k Al 1
A ] B o e !
i 7 :
1 ] | 1
i ! i
] SW haht A2 i
: ey :
I 1 O- I
I 1
I I
I I
I I
I I
I I
I I
I I
I I

Hinh 2.23: So d6 bd phan cam nhan vat can.
2.4.4 Khoi cam bién dd cao

Khi robot lam viéc ¢ nhitng viing c6 bac thang, dé khong bj roi, robot phai

c6 bo phan cam nhan do cao.

Nguyén 1y cam nhan: sir dung module thu phat hdng ngoai MH-IR01 duoc
lap dit ¢ phia trudc ciia robot. Binh thudng, tin hiéu phat tir led phat hong ngoai
gip san nha s& phan xa tir mét san 1én led thu hong ngoai, nhung néu gip phai do
cao (tirc 1a khoang cach khoang cach gitta mat san va bo thu phat hong ngoai 16n
hon ngudng dit trudc) thi tin hiéu phan xa sé rat yéu hoic khong c6. Tin hiéu thu
dugc trén led thu s& di qua bo loc, khuéch dai rdi so sanh dé chuyén thanh tin

dang hiéu sé.
Thong s6 k¥ thuat module thu phat hong ngoai MH-IRO01:

- VCC: 3.3 -5V (c6 thé dung ngudn truc tiép tir vi diéu khién).

- Pau ra: logic 0/1.

- Khoang cach phat hién vét can: 2 — 30cm (c6 thé diéu chinh bing
bién tro).

- Goc phat hién vat can: 35°
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- Daura c6 thé noi truc ti€p voi cac chan I/0 cua vi di€u khién hoac

dung dé diéu khién relay.

T
PORT
6 1 [sIG
1K =
5 L2 1VCC
VEC R2 []R? . 3lonp
T [T]K 10K D2 QL5 L
R3 W) Ul HR]
[}zs []R4 ° SIG 1| 8 1K
b3 { 1OUT VCC
4 3
300 0K Jok | Zet 1N- 20UT F—
U2 351 1IN+ 2IN- —_,:
o rm B | el GND 2IN+ -~ o
) i/ Er 3 |m4m4 LM393 \\
I GND
GND

Hinh 2.24: So d6 nguyén Iy module thu phat hong ngoai MH-IR01
2.4.5 Ban phim
Robot str dung 2 phim nhan dé chon ché do hoat dong:

e Manual (dung dé bat tat robot ché do bang tay — robot hoat dong téi khi
tat hodc hét pin).

e Quick (dung dé bat tit robot ché do 1am sach nhanh — robot hoat dong téi
khi hét thoi gian dat trudce hodc tat di).

i \o'e !

DE 1

! [
|

i $RI0ZRI !

F10kT 10k

1 Manual A3 :

1 ‘o o= I

I c4 "

I ||

11 I

: Quick(g4 Ad |

i o o= !

Cs |

' I i
|

[ 104 |

I [
|

Hinh 2.25: So d6 ban két ndi ban phim

|
SVTH: Nguyén Coéng Tinh GVHD: T.S Tran Vin Hung

https://www.facebook.com/groups/hociot



35

2.4.6 Coi bao
Khi dién ap pin duéi mirc cho phép, coi bao s& kéu dé bao hiéu cho ngudi
su dung tién hanh sac pin dé dam béo hoat dong cua robot, va tang do bén cua

pin. Tin hiéu diéu khién co1 bdo dugce cap tur vi diéu khién.

Hinh 2.26: So d6 ghép nbi loa.

2.4.7 Khéi ADC do dién ap pin

Do dién ap 16n nhat PIC16F877A c6 thé do truc tiép 1a khoang 5V, ma
dién ap pin 16n nhét lai 1a 12.6V nén mudn do dugc dién ap pin ta phai ding cau

dién tro phan 4p dé khong 1am hong vi diéu khién.

R8
[B-— | bk

RO

1k xDE}

5V1

Hinh 2.27: So d6 mic dién tré phéan ap pin.

SVTH: Nguyén Coéng Tinh GVHD: T.S Tran Vin Hung
https://www.facebook.com/groups/hociot



36
o) day ta chon R9:R8 = 1:2, khi dién ap trén Pin 1a 12.6V thi di¢n ap duoc dua
vao vi xu ly 1a 12.6/3*1 = 4.2V (thod man nhd hon 5V).
2.4.8 Khdi diéu khién motor chdi quét.

Chdi quét str dung mot dong co c6 dong tiéu thu tbi da 1a 0.5A. Do chdi
quét chi quay theo mot chiéu nén mach diéu khién khong can mach cau H ma chi

st dung mot MOSTFET-N Ia IRF540 lam nhiém vy dong m¢é thong thuong.

D
Vpss = 100V

RDS(on) =44mQ

Io = 33A

\\
‘\\
G* P | G: Gate

D: Drain
TO-220AB S: Source

Hinh 2.28: Mo ta IRF540

Nhu vay, IRF540 c6 thé tai dugc dong kha 16n, c6 thé 1én t6i 33A - du dé
dap tmg cho dong co chdi quét, dién trd cuc ngudn (S) va cuc mang (D) khi mé
rat nho 4mQ nén sut ap trén hai cuc DS cling nho. Thém vao dé, trong IRF540
c6 san mot diode Schottky dé bao vé dong nguoc tir S sang D ma c6 thé lam hong

cAu tric cia MOSFET.

Re ~ Chl’l’c ? Vmotor JP3
Loi vao ) E T
: nang - % 2 |
M sing Mctor3
motor RO ca
) e IRF 540

L Ding

H Xoay
L: Low H: High

Bl Naces

Hinh 2.29: So d6 mach diéu khién dong co choi quét
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Trong so d6 mach diéu khién nay, dé dong mé IRF540 sir dung thém mot
tang phu dung transistor C1815. Piéu nay c6 thé khong can thiét nhung s& dam
b4o an toan néu co su ¢d lam hong MOSFET ciing khong lam anh huéng dén vi
diéu khién. Hai cuc dong co duoc ndi théng qua jack JP3.

Khi tin hiéu diéu khién Mo _sing tir vi diéu khién ¢ muc thip (Low) thi
C1815 s& ngit, cuc G cua IRF540 ndi dit théng qua dién tré R42, do vay IRF540
khong dan va lam dong co & trang thai dimg. Nguoc lai, khi Mo_sing & murc cao
(High), C1815 dan, dién 4p cuc E ciia C1815 s& & mirc cao do R42 c6 gia tri rat
16n 1am IRF540 mo, két qua 1a c6 dong chay qua lam dong co quay.

Nhuoc diém cta mach: vi IRF540 mé hoan toan & 10V nhung voi mach
trén ta Iy tin hiéu diéu khién tryc tiép tir cong I/O ciia vi diéu khién nén dién ap
diéu khién chi & ngudng 5V. Vi vay, trong qué trinh hoat dong transistor rat nong
lam anh huong téi viée hoat dong 1au dai cua robot.

2.4.9 Mach diéu khién dong co chinh

Robot sir dung hai dong co DC chdi than lam dong co chinh, cho nén dé
diéu khién huéng di chuyén ctia robot ta st dung mach cau H dé diéu khién dong
mo va chiéu dong co.

2.4.9.1 Gi6i thiéu vé mach ciu H
Tv

L1 / \R1
0 0

DAi tuong

L2

o

5;\R2

— GND

Hinh 2.30: Mach cau H
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Mach cau H 1a 13 mot mach théng dung va don gian dung trong diéu khién
dong co DC. Xét mot cach téng quat, mach cau H 12 mot mach gém 4 "cong
tac" dugc mic theo hinh chit H nhu Hinh 2.30. Thanh phz‘in chinh tao nén
mach cau H cua 1a 4 “khéa” L1, L2, R1 va R2 (L: Left, R:Right). O diéu
kién binh thuong 4 khoa nay “mé”, mach cau H khong hoat dong. Viéc
khao sat hoat dong ctia mach cAu H s& dugc minh hoa trén Hinh 2.31.

Khi 2 khoa L1 va R2 duoc “dong lai” (L2 va R1 vAn mo), ta d& dang thay
dugc dong dién chay tir V qua khéa L1 dén dau A va xuyén qua dbi tuong
dén dau B cua nd trude khi qua khoa R2 va vé GND (nhu Hinh 2.31a).
Nguoc lai khi khéa R1 va L2 dong trong khi L1 va R2 mé, dong dién lai
xuat hién va 1an nay no sé& chay qua R1, qua ddi tugng theo chiéu tir B dén
A 10i cubdi cing xuéng GND qua L2 (nhu trong Hinh 2.31b). Vay 1a da rd,
chung ta c6 thé dung mach cau H dé dao chiéu dong dién qua mot “do6i

tugng” (hay cu thé 1a dao chiéu quay dong co).

CV '\-'V
L1 f &KR1 L1j tR“l
O
A ) B A ) B
— 5] tONE —— el DJitrOng  e——
—_— -
L2 f ﬁ R2 L2 i \R2
7 | 7
— GND —=GND
a) b)

Hinh 2.31: Nguyén Iy hoat dong ctia mach cu H.
Do thanh phﬁn chinh ctia mach cau H chinh 1a cac “khoa”, viéc chon linh
kién dé lam cac khéa nay phu thudc vao muc dich sir dung mach cau, loai
ddi tuong can diéu khién, cong suét tiéu thu cua ddi tuong. Nhin chung,
cac khoa ctia mach cau H thuong dugce ché tao bang ro le (relay), BJT
(Bipolar Junction Transistor) hay MOSFET (Metal Oxide Semiconductor
Field-Effect Transistor).
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Dé thay ddi toc dd dong co ta chi can chi can thay d6i dién 4p dit vao 2
cuc diéu khién ctia mach cau H. Hiéu dién thé gifra 2 cuc diéu khién cang
16n thi dong co chay cang nhanh. BPdng co chay theo chiéu thuan khi dién
ap & A nho hon B va nguoc lai.

Trong pham do 4n ndy em str dung mach cau H trong IC 1.298.

2.4.9.2 1C L298

IC 1.298 12 IC ¢6 chira 2 mach cau H hoan toan d6 1ap va c6 thé ghép song
song v&i nhau, mdi cau c6 kha nang cung cap dong 2A — dap tmg duoc yéu

cau cho mdi motor c6 dong tiéu thy tdi da 1a 1.5A.

/

— CURRENT SENSING B
OUTPUT 4
—— OUTPUT3

——— INPUT 4
—— ENABLEB

———J  INPUT 3

——] LOGIC SUPPLY VOLTAGE VSS
1 GND

——  INPUT2

——— ENABLEA

—1  INPUTA

1 SUPPLY VOLTAGE VS

—  OQUuTPUT 2

1 ouTPUT1

1 CURRENT SENSING A

[N ol =Y Y
woRrMNWEWN

L298

O

N

= O 00

O

Hinh 2.32: So d6 chan IC 1298
IC L298 12 mach tich hop don chip c6 kiéu vo cong suat 15 chan (multiwatt
15) va PowerS0O20 (linh kién dan cong suat). La IC mach cau d6i (dual
full-bridge) c6 kha nang hoat dong & dién thé cao, dong cao. N6 duoc thiét
ké twong thich chuan TTL va diéu khién tai cam khang nhu relay, cudn
solenoid, dong co DC va dong co budc. IC ¢b 2 chan enable (cho phép) dé
cho phép/khdng cho phép IC hoat dong, doc lap vadi cac chan tin hiéu vao.
Cuc phat (emitter) caa transistor dudi cia mdi mach cau duoc ni véi nhau
va ndi ra chan ngoai dé ndi voi dién tra cam tng dong khi can. N6 ¢6 thém

mét chan cap ngudn gilp mach logic co thé hoat dong & dién thé thap hon.
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ouTi ourz +Vg ouTI ouUT&
? S G
2 3 & 3 14

1 2 3 &
'32_ ? 10 _I53
EnA EnB
© : 1 8 15 : 0
SENSE AO—«HRSA ) _]: -[‘]?RS_BOSE"SE 8 s-sam2
Hinh 2.33: So d6 khoi IC 1298
Bang 2.10: Mo ta IC L298
Chire niing | Chan sb Tén Chirc nang
Chan 4 bién ap duong cho
VS
motor
Ngudn Chan 9 VSS bign ap 5V cho khoi
logic
Chén 8 GND Chan noi dat
Chans, 7 Input 1, Input 2 L6i vao TTL cua cau A
Lot vao Chan 10, 12 | Input 3, Input 4 L6i vao TTL cua cau B
Chan2,3 Output 1, Output 2 | Ldi ra caa cau A
Ldira = T P
Chan 13, 14 | Output 3, Output 4 | Loiracuacau B
Cam nhan Chan 1, 15 ISA IsB [?png de dicu khién dong

tal

2.4.9.3 Sir dung module 1.298 dé¢ diéu khién dong co

Modul L298 la mot mach tich hgp st dung IC 1.298. IC 1298 da tich hop

san hai mach cau H, ang dung trong viéc diéu khién cing lic 2 dong co
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theo chiéu quay bét ki, két hop véi diéu xung PWM c6 thé diéu chinh téc

do xoay cua dong co.

Hinh 2.34: Module L298

Céc thong s6 ky thuat co ban cua mach cau H gom:

e Driver: L298N tich hop hai mach cau H.

e Dién ap diéu khién: +5 V ~ +12 V

e DoONg t6i da cho mdi cau H 1a: 2A (=>2A cho mdi motor)
e Dién &p cua tin hiéu diéu khién: +5V ~ +7 V

e DoNg cua tin hiéu diéu khién: 0 ~ 36mA

e COng suat hao phi: 20W (khi nhiét d6 T=75°C)

e Nhiét do bao quan: -25 °C ~ +130 °C

Céc chan két ndi trén modul L298:

e +12V Power: Py 1a chan cap ngudn truoc tiép cho modul va toan
bo dong co.
- Ngudn cap cho modul c6 thé giao dong tir 9-12V.

e Power GND: Chan mét cua modul va toan bo hé théng.

e +5V Power: Chan cap ngudn cho vi diéu khién va cac cam bién.
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e 5V Enable: Chan Enable ngudn 5V. Néu hai jum nay duoc ndi (thi
s& ¢6 ngudn 5V tai chan +5V Power, nguoc lai thi khong.

e A Enable: Chan enable cong output A. Néu chan nay duoc tich cuc
& 5V cong output A duoc enable. Néu mudn diéu khién téc d6 dong
co st dung xung PWM thi xung PWM s& duoc cap vao chan A
Enable nay dé diéu khién téc do dong co A.

e B Enable: Chan enable cong output B. Néu chan nay dugc tich cuc
& 5V cong output B dugc enable. Néu mudn diéu khién tée do dong
co st dung xung PWM thi xung PWM sé& duogc cap vao chan B
Enable nay dé diéu khién téc d6 dong co B.

e Input: Nhdm nay gom 4 chan INA, INB, INC, IND. Pay 1a 4 chan
chinh dung dé nhan tin hiéu diéu khién dong co tir vi diéu khién.

INA =1, INB = 0: Pong co A sé& quay theo chiéu thuan.

- INA=0,INB=1: Pong co s& A quay theo chiéu nghich.

- INA=0, INB = 0: Dimg dong co A.

- INC=1,IND = 0: Pong co B quay theo chiéu thuan.

- INC =0, IND = 1: Pong co B quay theo chiéu nghich.

- INC =0, IND = 0: Dung dong co B

Néu 4 chan input dugc thiét 1ap nhu trén thi dong co s& quay véi tée do toi
da. Tuong ty nhu cac chan A Enable va B Enable ta cling c6 thé diéu khién
toc do dong co bang cach cap xung PWM vao cé&c chan nay, gia st ta cap
mot xung PWM cé duty cycle = 50% vao chan INA va git chan INB &
mtc 0 thi dong co A s& quay Vai téc dd 50%. Tuong tu VGi cac chan con

lai.

2.4.10 Thiét ké mach in — PCB (Printed Circuit Board) bing Altium

Designer

Altium Designer trudc Kia c6 tén goi quen thuoc la Protel DXP, la mot
trong nhitng cong cu vé mach dién tir manh nhat hién nay. Puoc phét trién boi
hdng Altium Limited. Altium designer 1a mét phan mém chuyén nghanh dwoc st

dung trong thiét ké mach dién tir. N6 13 mot phan mém manh véi nhiéu tinh ning
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thli vi, va dugc nang cap, chinh sira hang nam véi nhitng phién ban c6 nhiing tinh
nang méi hiru ich hon cho ngudi thiét ké. Hién nay phién ban méi nhat cia phan
mém 13 Altium 19.

|7 Altium Designer (17.0) e cb. Not signed in =
‘[EiDxP File Edit View Project Place Design Iools Route Reports Window Hel,
] g p p
F\Alium\3.drive

Projects va
WorkspaceDanwn < |
. driver_led_! PrjPct ject
&

saueiqn | paeoqdipy

es
ated
EJEg) CA_SB00VX.PriPch
E)(3 Source Document ts 3
[ cA_ssoovXschD 5 |=

Hinh 2.35: Giao dién lam viéc cua Altium 17.
Altium Designer c6 mot s6 dic trung sau:
- Giao dién thiét ké, quan Iy va chinh sta than thién, dé dang bién dich,
quan ly file, quan ly phién ban cho cac tai liéu thiét ké.
- H trg manh mé cho viéc thiét ké tu dong, di ddy tu dong theo thuat toan
t6i wu, phan tich 1ap rap linh kién. HJ tro viéc tim cac giai phap thiét ké
hoic chinh stra mach, linh kién, netlist c6 sin tir trudc theo cac tham sé
moi.
- M@, xem va in cac file thiét ké mach dé& dang véi day da céc thong tin

linh kién, netlist, dit liéu ban v&, kich thuéc, s6 luong. ..

- Hé théng cac thu vién linh kién phong phd, chi tiét va hoan chinh bao

gom tat ca cac linh kién nhing, s, tuong tur. ..

- Pt va sira di tuong trén cac Iop co khi, dinh nghia cac luat thiét ké,
tdy chinh cac 16p mach in, chuyén tir schematic sang PCB, dt vi tri linh
Kién trén PCB.
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- M6 phong mach PCB 3D, dem lai hinh anh mach dién trung thuc
trong khong gian 3 chiéu, hd tro MCAD-ECAD, lién két truc tiép vai md
hinh STEP, kiém tra khoang cach cach dién, ciu hinh cho ca 2D va 3D.

- HG tro thiét ké PCB sang FPGA va nguoc lai.

Tir d6, chiing ta thay Altium designer ¢6 nhiéu diém manh so véi céc phan
mém khac nhu dat luat thiét ké, quan 1y dé tai md phong d& dang, giao dién than

thién,...

Viéc thiét ké mach dién tir trén phan mém altium designer c6 thé dugc tom

tit gdm cac budc nhu sau:
- Pit ra c4c yéu cau bai toan.
- Luya chon linh kién.
- Thiét ké mach nguyén ly.

- Lua chon céc chan linh kién dé chuyén sang mach in Update mach

nguyén ly sang mach in.

- Lua chon kich thudc mach in sap sép cac vi tri cac loai linh kién nhu

dién trg, tu dién, IC...

- Pit kich thudc cac loai day nbi.
- bi day trén mach.

- Kiém tra toan mach.

Bang viéc str dung phan mém thiét ké mach Alitum designer d6 an da thiét
ké duoc so do nguyén Iy va mach in PCB khéi diéu khién cho mé hinh robot lau

nha théng minh
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Hinh 2.37: So d6 mach in khéi diéu khién
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CHUONG 3: XAY DUNG PHAN MEM PIEU KHIEN
3.1 L4p trinh cho hé théng thai gian thuc
Khai niém vé diéu khién thoi gian thuc
RTOS (real time operation system) 1a mot hé diéu hanh da nhiém danh cho

cac (rng dung thai gian thuc, nhu trong cac hé thdng nhiing, robotics, diéu khién

tu dong.

Mét hé thdng real-time duoc hiéu 1a mot hé thdng 1am viéc véi cac su kién
tc thoi (real-time). Tuy nhién, khong phai moi hé thong déu co thé thuc hién
duoc nhitng quyét dinh tic thoi hay dap tra lai cac su kién mot cach tac thoi nhu
mong muén. Khi xay dung cac ang dung phan mém chdng ta luén mong mudn
thoi gian tré dé dua ra mot Iénh hay mot quyét dinh 1a nho nhat. Cac hé thong dap
ing bao gio ciing c6 mot thoi gian tré nhat dinh. Khai niém “hé thong thoi gian
thuc” & day duoc hiéu ngam nhu mot hé thdng dap tng su kién véi mot thoi gian

tré chap nhan dugc.

Nhu vay, su tin cay cia mot hé thong thoi gian thuc khong chi phu thudc
vao sy chinh xac caa két qua, ma con phu thudc vao thoi diém dwa ra két qua, hé

thdng c6 15i khi yéu cau vé thoi gian khong dugc thoa man.
Mot hé thdng thoi gian thuce c6 cac dic diém tiéu biéu sau :

e Tinh bi dong: Hé théng phai phan ung vai cac su kién xuat hién vao cac
thoi diém thuong khdng biét trudc.

e Tinh nhanh nhay: Hé thdng phai xir Iy théng tin mot cach nhanh chong dé
c6 thé dua ra két qua phan tng mot cach kip thoi.

e Tinh dong thoi: Hé théng phai c6 kha ning phan wng va xir Iy dong thoi
nhiéu su kién dién ra.

e Tinh tién dinh: Du doan trudc duoc thoi gian phan tng tiéu biéu, thoi gian
phan ung cham nhat ciing nhu trinh ty dua ra cac phan ang. Néu mot bo
diéu khién phai xir 1y dong thoi nhiéu nhiém vu, ta phai tham gia quyét

dinh dugc vé trinh ty thuc hién cac cong viéc va danh gia duoc thoi gian
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xtr Iy mdi cong viéc. Nhu vy, ngudi sir dung méi c¢é co so dé danh gia vé

kha nang dap tng tinh thoi gian thuc caa hé théng.

Xir ly thoi gian thuec:

Trong cac hé théng diéu khién véi nhidu dau vao va dap tng ¢ dau ra thi
s6 lwong cong viéc phai xir Iy 12 khé 16n. Vi vay ta phai chia khdi luong cong viéc
d6 thanh nhiéu tac vu nho. Mai tac vu xir ly mét cong viéc nhat dinh, c6 thé 1a
quét ban phim, doc cam bién, diéu khién dong co,...Tai mot thoi diém vi diéu
khién chi thuc hién mét tc vy, nhung voi thoi gian chuyén doi rat nhanh giira cac

tac vu ta ¢ thé coi nhu cac tac vu duoc thuc hién dong thoi.

C6 hai k¥ thuat pho bién cho 1ap trinh hé thong da nhiém 1a: trang thai may
(State Machine) va 1ap lich (Time Slicing).

State Machine chia cic tic vu thanh céc trang thai (state). Tai mdi thoi
diém s& xac dinh mot trang thai va chi chuyén trang thai khac khi c6 mét diéu kién

nao do xay ra.

Time Slicing gan cho mdi tac vu mot chu ky thoi gian nao d6. Khi thyc
hién xong tac vu ndy, vi xir 1y s& chd dé nhay sang thuc hién tac vu khac. Cac tac

vu ¢t thé duoc thuc hién tuan tu.
3.2 Str dung trinh bién dich CCS

Sy ra doi ctia mot loai vi diéu khién di kém véi viéc phat trién phan mém
rng dung cho viéc lap trinh cho con vi diéu khién d6. Vi diéu khién chi hiéu va
lam viéc véi hai con s6 0 va 1. Ban dau dé viéc lap trinh cho VDK 1a lam viéc voi
day céc con s6 0 va 1. Sau nay khi kién tric cia Vi diéu khién ngay cang phirc
tap, s6 lugng thanh ghi 1énh nhiéu 1én, viéc 1ap trinh vai day cac sb 0 va 1 khéng
con phl hop nita, doi hoi ra doi mot ngdn ngir mai thay thé. Va ngén ngir 1ap trinh
Assembly. O day ta khong néi nhiéu dén Assmebly. Sau nay khi Iap trinh cho Vi
diéu khién mot cach ngan gon va dé hiéu hon di dan dén sy ra doi cia ngdn ngir
C ra doi, nhu cau ding ngdn ngit C dé thay cho ASM trong viéc mé ta cac lénh
nhiéu chuong trinh soan thao va bién dich C cho Vi diéu khién : Keil C, HT-PIC,
MikroC, CCS...
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Trong d¢é tai nay da chon CCS 14 trinh bién dich dé viét chuong trinh diéu
khién cho robot vi CCS 1a mot c6ng cu 1ap trinh C manh cho Vi diéu khién PIC.

Gidi thigu vé CCS
CCS Ia trinh bién dich Iap trinh ngdn ngir C cho Vi diéu khién PIC cua
héng Microchip.

Chuong trinh 1a su tich hop caa 3 trinh bién dich riéng biét cho 3 dong PIC

khac nhau do la:
- PCB cho dong PIC 12-bit opcodes
- PCM cho dong PIC 14-bit opcodes
- PCH cho dong PIC 16 va 18-bit

Tat ca 3 trinh bién dich nay dugc tich hop lai vao trong mét chuong trinh
bao gém ca trinh soan thao va bién dich 1a CCS, phién ban méi nhat 1a PCWHD
Compiler Ver 5.081. Trong dé tai nay di str dung phién ban PCWHD Compiler
Ver 5.015.

Seccene I . - O =

B coc sern  opto pile | View Tooks Debug  Document UserToolbar @
Target & C/aSM List @
FCIEFTTA
. 2= Call Tree.
PCH 14 bit Debug Statistics g Symbols
Ouput Files
x
o @
E F o ot )
: -
o PCM Compiler v5.015
5 KGG, KGG

Project:
F:\Do_an_tot_nghiep\testimain

Complete, No Errors

Files: 3, Statements: 161, Time: 1 Sec, Lines: 974
Output files: ERR HEX SYM LST COF CCSPJT TRE STA

73 | sdefine Puse 40 Y — )
74 #define PIN_A1 41 ROM: lﬁ] 15% o
‘ 11 Insert Pjt: main www.ccsinfo.com Devices\16F877Ah ‘
[x]

Memory Use
A
=}
= E

W € EH'9 LS S mDE

Hinh 3.1: Giao dién lam viéc cua CCS

Gidng nhu nhiéu trinh bién dich C khac cho PIC, CCS giup cho ngudi sir

dung ndm bt nhanh dugc vi diéu khién PIC va sir dung PIC trong cac du an. Cac
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chuong trinh diéu khién s& dugc thuc hién nhanh chong va dat hiéu qua cao thong
qua viéc sir dung ngén ngix lap trinh cip cao — Ngdn ngit C.

3.3 Luwu d0 thuit toan diéu khién robot

3.3.1 Luwu dd thuit toan chung

Chuong trinh diéu khién robot c6 thé dién ta bang lvu do thuat toan sau:

Begin

A\ 4
Khéi tao ADC,
Timer, PWM,
ngét

Dién ap S Canh béo

pin du 16n ngudn
Chon manual Lua chon Chon time
ché do
Ché d6 hen
gio
\ 4
Ché d6 bat tat v
bang tay Van hanh theo thoi
gian dinh san

Hinh 3.2: Luu do thuit toan cua robot.
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3.3.2 Luu db thuit toan ché dj bat tit bang tay

Sau khi khoi tao ADC, Timer, PWM, ngit va kiém tra ngudn tir pin,
robot di vao trang thai cho. Néu nat Manual duoc nhin robot s& 1am viéc & ché
do bat tit béng tay, qua trinh hoat dong cua ché d6 Manual c6 thé dugc biéu

dién nhu luu do sau:

A 4

Bat chdi quét

n
>

Chay thang

A 4

Kiém tra vat can

S
Vuéng phai Tranh phai >
Tranh ciu R
thang .

Hinh 3.3: Luu dd thuét toan ché d6 Manual
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3.3.3 Luru dd thuit toan ché dd hen gio

Time<timset

|

Bat choi quét

n
»

Chay thang

\ 4

Kiém tra vat can

'

Tranh trai >
S
Vudng phai Tranh phai >
S
Bic thang Tranh cau R
thang
S

S
b

Hinh 3.4: Luu d0 thuat toan ché do Time
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3.4 Sir dung ADC dé do dién 4p pin

Pé do duoc dién ap DC cia pin thong qua cau phan ap ta sir dung bo ADC
10bit cia PIC16F877A.
Do str dung dién ap tham chiéu tir ngudn 5V cép cho vi xir Iy nén d6 phan

- . 5000mvV
giai (step size) la: SS = “Tozz - 4,887TmV (3.2)

Chon chu ky 14y mau bang chu ky 1énh cua vi xtr 1y.

Chan RAO dugc chon la chan do dién 4p sau cau phan ap, chon kénh

chuyén d6i ADC 1a kénh 0.

Doan ma chuong trinh khéi tao ADC:

setup_adc(ADC_CLOCK _INTERNAL),
setup_adc_ports(ANO);

set_adc_channel(0);

Do dién &p duogc dua vao bo ADC va dién ap thuc trén Pin c6 ti ¢ 1a 1:3

nén dién ap trén Pin s& bang 3 1an két qua tir bd ADC.

Poan ma chuong trinh doc dién ap Pin:

Void DocDienAp(void)
{

adc = read_adc();
DienApDC= 3*5000*(float)adc / 1023;
}

3.5 Cai dit bd hen gio bang Timer

Chon Timerl lam bd dinh thoi dé cai dit bo hen gid cho robot.

Mach str dung thach anh 4MHz nén tan s6 hé théng s¢la:

f = 1MHz (3.2)

"~ 4MHz

Cai dat Timerl & ché d0 bd chia 8 nén tan so cua by Timerl con lai la
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1MHz/8 = 0.125MHz = 125KHz va chu ki s€ 1a 8us.
Tao ham timer dém véi don vi 1 phut:

Chon gia tri bat ddu dém cho Timerl 14 3036, Timerl 1a timer 16 bit nén
s& dém thém 65536 — 3036 = 62500 xung nita thi tran, méi xung c6 thoi gian 1a

8us nén thoi gian dé Timer! tran sé& 1a 62500 x 8us = 500ms=0,5s
Dé tao thoi gian don vi 1a 1 phut ta cAn cho Timerl tran 120 lan.

Ta c6 doan ma chuong trinh:

setup_timer_1(T1_internal |T1_div_by 8);
set_timer1(3036);
void timer(void)
{if(trm1if==1)
{ trm1if=0;
set_timer1(3036);
time++;
if(time==(120*time_set))//1ph
{ ato=0;
time=0;}
}
}

3.6 Bai toan di chuyén ciia robot

Pé diéu khién robot di theo mot quy dao nao d6, vi du nhu di chuyén theo

mot dudng cong nao d6 thuc chit 1a ta thay ddi ti 18 tdc d6 2 banh xe cua robot.

Goi ti I¢ tbc do quay gitra 2 banh xe 1a R:

e R= V—t (3.3) vai Vt la toc do banh xe bén trai, Vp la toc do banh xe bén
P

phai. Khoang cach gitra 2 banh xe 1a L.

e V6iR =1, robot tién thang.

e V6i0<R< 1, robot di theo hinh tron nguoc chiéu kim déng hd véi duong
kinh D, sao cho:
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D—-L
R= (D+L) (34)
e VGiR > 1, robot di theo hinh tron thuan chiéu kim ddng hé voi dudong kinh
D, sao cho:
D+L
= (520) 49

e V6i R =0, robot quay tron tai chd vai tam 1a banh tréi.
e V6i R = oo, robot quay tron tai chd véi tam 1a banh phai.
e V6iR = -1, hai banh xe quay nguoc chiéu va dong téc, robot quay tron tai

chd, tam 1a diém giira hai banh xe.

T6 hop cac quy dao co ban & trén lai véi nhau ta c6 thé cho robot di chuyén

theo mot hinh dang bat ky nao do.
Piéu khién dong co bang diéu ché do rong xung:

Pé diéu khién téc d6 dong co theo ¥ mudn ma gitt nguyén ngudn dién cip
vao dong co trong dé tai em sir dung phuong phap diéu ché d6 rong xung (Pulse

Width Modulation — PWM).
Chu ky PWM cua Pic16£877a duogc tinh theo cong thirc:
PWM period = [(PR2 + 1)] x 4 x TOSC x (TMR2 prescale value) (3.6)
Trong do: TOSC la chu ky cua thach anh tao dao dong.
TMR?2 prescale value gia tri chia trudc cua Timer2.

Mach vi xur ly st dung thach anh Fosc 4MHz nén chu ky la:

1 1
TOSC = = = 250ns (3.7)
FOSC 4AMHz

Chon TMR2 prescale value = 16. Chon PR2 = 255.

Chu ky PWM: PWM period = [(255 + 1)] x 4 x 250ns x (16) = 4096us

Tin sé PWM = —~—— = 244Hz.
409

6us -
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Dé diéu khién ca 2 dong co bang PWM, em str dung ca 2 khdi CCP1 va
CCP2.

Poan ma chuong trinh khéi tao PWM, Timer2:

setup_timer _2(T2_DIV_BY 16,255,1);//tan so la 244hz
setup_ccpl(CCP_PWM);//che do pwm
set_pwm1_duty(0);//du ty la 0%
setup_ccp2(CCP_PWM);//che do pwm
set_pwm2_duty(0);

Pé diéu khién chiéu dong co ta chi can thay doi muc tin hiéu xuat ra & 2
chan RCO (d6i véi dong co phai) va RC3 (d6i v6i dong co trai) dong thoi thay doi

gia tri trong ham set_pwm1_duty() dé diéu chinh téc do dong co.

Vi du doan mé chuong trinh diéu khién dong co bén phai tién 1én:

void _phaitien(void)

{
output_bit(ENABLEA,1);
output_high(pin_c0);
set_pwml_duty(duty);

}

3.7 Tranh vit can va ciu thang

Vanh do vat can phia trudc va cam bién dudi gam cho ta biét robot c6 gip
vat can hay dg cao hay khong. Sau day la thudt toan tranh vat can va do cao ctua

robot:

Budc 1: Kiém tra trang thai cong tic hanh trinh va cam bién. Néu khong
co6 vat can hay cAu thang thi tiép tuc bude 1. Néu co vat can hodc cau thang, thuc

hién bude 2.

Budc 2: Robot di chuyén sang hudng khac dong thoi bién dém thoi gian

bat dau dém nguoc tur gia tri dat trude. Thyuc hién bude 3.
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Budc 3: Néu bién dém chua vé 0 ma ti€p tuc gap vat can hoac do cao quay

lai budc 2. Néu bién dém vé 0 robot di thang. Sau d6 quay lai budc 1.

Kiém tra trang
thai

\ 4

Phat hién
vat can

Di chuyén sang huéng

khéc va dém IUi bién dém

Bién dém
véO0

bi thang

Hinh 3.5: Luu do thuat toan tranh vat can va cau thang
3.8 Xir ly ban phim
Sau khi bat cong tac nguén va dién &p Pin 16n hon muc cho phép, robot s€
& ché do cho.
Néu nhin nat Manual, robot s& hoat dong dén khi ta nhan nt Manual 1an
nita dé dirng. Va robot s& quay vé ché do cho.

Néu nhan nat Time, robot s& hoat dong tdi khi hét thoi gian dit hodc ta

nhan phim Time lan nira d€ robot quay vé ché d6 cho.
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A 4

A

Nhan Manual Nhan Time

Kiém tra

nat nhan

\4 v

Ché @6 Manual | Ché do Time

\ 4

Nhan nit NhAan nit
Time hoac

hét gio

Manual

Hinh 3.6: Luu d6 chuong trinh kiém tra nit

3.9 Két luan chwong
Trén co sé thiét ké phan cimg di duoc thiét ké & chuwong 2, trong chuong
nay dd 4n di xay dung dugc phan mém diéu khién cho hé théng robot lau
nha théng minh. Phan mém c6 cac chirc ning nhu: kiém tra dién ap pin co
cao hon ngudng hoat dong dit trugc khdng méi cho robot hoat dong, néu
dién dién ap pin thip hon ngudng hoat dong dit trudc s& dua ra canh béo
va khong cho phép robot hoat dong. C6 thé diéu khién téc do di chuyén cua
robot biang phan mém. Thuc hién chon ché do 1am viéc cho robot lau nha

théng minh bang nat nhan. Khi hoat dong robot c6 thé vira di chuyén tranh
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vat can va cau thang, vira 1am sach san nha. Robot c6 thé hoat dong trong

mét khoang thoi gian dinh truéc ¢ ché do Time.
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KET QUA VA HUONG PHAT TRIEN
A. Kiém tra truéc khi hoat dong
Tién hanh do dac ngudn cdp, mach cong suat, mach cap ngudn, kiém tra
phim bam giao tiép, cac cong tic hanh trinh va cam bién truéc khi thir nghiém cac
hoat dong cua robot.
- Kiém tra tinh trang Pin: Dung dong ho do ¢ ché do do dién ap, kiém tra
cuc duong va cuc am cua bo 3 cell Pin con st dung tét néu dién ap dat

duoc tir 11.1 - 12,6(V).

SELECT ¢ AUTO POWER OFF
e

.
£ OFF hFE

: 20mE o
C€E-”
O 2002

20k2 4

4

2k <

2002 §

)

clFS 20v

20mA 2/ N
200mA /'Zm"A
A~ 20A  Sompmms®™ 2

20A 200mA 20mA
N\ A \
20A \

/' mA: COM

CAT I1I 6. .
zﬁm —J MAX
1000V DC
FUSED RAC
-

/ 10sec MAX
— 20A
FLISED

Hinh 4.1: Kiém tra nguén Pin

- Kiém tra nguon cap cho vi xur 1y, khoéi nguodn cong suat cap cho dong co:
cam jack va bat cong tac ngudn cho cac khoi, néu dén bdo cua tat ca cac
khoi déu sang ching té phan mach diéu khién va mach cong suat cho robot

da dugc cap ngudn va sin sang hoat dong.
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Hinh 4.2: Kiém tra khdi cong sut

- Kiém tra phim nhan: kiém tra hoat dong ctia phim nhan da dap ung dung

v6i yéu cau chure nang dé ra hay chua.

Hinh 4.3: Kiém tra phim nhan
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B. Chay thir m6 hinh

Robot di chuyén tranh vt cdn

Hinh 4.4: Vi tri bat dau chay cua robot

Sau khi chay duoc 1 doan duong robot gap vat can

Hinh 4.5: Robot gap vat can va dung lai
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Sau d6 robot di chuyén sang phai

Hinh 4.6: Robot di chuyén sang huéng khéc

Robot tiép tuc di chuyén thang

Hinh 4.7: Robot di thang
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Robot tranh roi

Hinh 4.9: Robot dung va lui
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Hinh 4.10: Rac robot thu duoc

C. Két luan

Pé tai di nghién ctru phwong phap diéu khién ciing nhu thiét ké, ché tao
robot lau nha dya trén nhu ciu thyc tién. Hé théng méi chi & mirc do don gian,
con nhiéu van dé phac tap dé co thé dua vao thuc tién. Tuy nhién, robot lau

nha da dat yéu cau dé ra.

Mo hinh duoc hoan thién bao gom ca phan thiét ké co khi, mach dién tir va
chuong trinh diéu khién. Nghién ctru va (g dung vi diéu khién thanh cong trong

viéc diéu khién robot lau nha tw déng thanh cong
Két qua dat dwoc:

- Robot lam viéc hiéu qua, san nha sach bui, manh vun.

- Robot di chuyén va tranh vat can linh hoat.

- Khéi mach vi diéu khién va cong suat hoat dong an toan.
- Cac phim nhén chon ché d6 hoat dong tbt.
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- Robot hoat dong tét khi hen gio.
- Bo nap pin hoat dong t6t.
- C6 thé nap, thay d6i code chuong trinh d& dang.

- B6 doc dién ap va canh bao hoat dong 6n dinh.
Cic diém han ché

-Robot chi hoat dong tét & cac san gd va gach men, han ché hoat dong &
nhitng noi c6 d6 map mé cao, khéng gian chat hep.

-Tiéng dn hoi 16n khi robot hoat dong.

-Chua lam sach tét cac goc.

-Con 1ap lai nhiing dién tich da lam viéc.

-Dung lugng pin con khiém tén.

-Robot chua tu dong nap dién dugc ma van can sy trg gidp cua con nguoi
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D. Huéng phat trién cho dé tai

Véi diéu kién hién thuc té em xin dé xuat mot sé huéng phat trién cua dé tai nhu

sau:

- Robot can duoc nang cip kha ning tw sac ngudn khi can.

- Robot can phét trién kha ning nhan dang khéng gian.

- Robot can 1ap ban d6 va vach ra ké hoach di chuyén t6i vu dé di hét dién
tich san v6i thoi gian ngdn nhat.

- Robot c6 kha ning hoat dong theo thoi gian biéu dugc dinh sin.

% Vi du vé phat trién kha nang tim ngudn sac cho robot
Muc tiéu

Khi sip hét Pin, hoic thuc hién xong nhiém vy, robot tu tim dén mot vi tri
nhét dinh trong phong dung lai, tuw dong nap day Pin. Sau khi nap day Pin

robot lai tiép tuc cdng viéc cua minh.
Phwong phap dé cir: Tim duong bang phuong phéap xir Iy anh.

Trén robot ta dat mot hé thong camera gdm: mot camera thong thuong va
mot camera hong ngoai tich hop dén chiéu tia hong ngoai. Han ché khi sir
dung mot camera dén tir Sy anh hudng caa mau sic hay hoa tiét méi truong
phtc tap. Do ciing 1a han ché chung cua xu ly anh trong khdng gian 2D
cho robot tu hanh tranh vat can. Bang viéc sir dung thém camera cam nhan
d6 sau ta thu dugc diy dit hon thong tin tir méi trudng, nhd vay ma nhitng
han ché trén dugc khic phuc. Thong tin thém & day 1a gia tri khoang céach
tai vat, luc nay cong viéc xtr ly anh phac tap hon do phai lam viéc trong
khong gian 3D. Anh tir thé gioi thuc dwoc thu vé théng qua hai camera,
sau d6 qua khau hiéu chinh, khic phuc méo trudc khi cho ra ban d6 do sau.
Cong viéc nay duoc thyc hién bang céc giai thuat dac biét vai sy hd trg cua
thu vién OpenCV. Ta thu dugc diy du thdng tin cua vat can trong moi
truong nhu chiéu cao, bé rong hay khoang céch tir camera téi vat sau khau
khdi phuc 3D (3D reconstruction). Tir d6 robot ¢ thé 1ap ra ban do do sau

chaa théng tin vi tri vat trong khong gian phia trude robot. Va tir ban do
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dd sau robot c6 thé lap ra ké hoach di chuyén, nhan dién vat can va khong
gian tréng dé dua ra hudng di tdi vu cho robot dong thoi ¢ thé tim dudng

té1 diém dich mong muon.

Phuong phap ndy té ra vu diém hon nhiéu so véi mét sé phuwong phap tim

duong khac nhu:

e (Co thé phat hién vat can chinh xéac, hiéu qua, khéng phu thudc hinh
dang, kich thudc hay mau sic vat, co thé phét hién cac vat thé trong
khong trung.

e Robot c6 thém “cai nhin” vé mdi truong, tir d6 hd tro viec dan
duong cho robot tét hon.

e [t bi anh hudéng boi nhiéu.

e Viéc c6 thém camera xir ly anh gitp phat trién nhiéu tinh ning thong
minh hon nira cho robot vi du nhu ra 1énh cho robot bang céch ra

hiéu bang tay cho robot v.v...
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PHU LUC

> Chuwong trinh diéu khién dong co

void start(void)

{

_phaitien();

_traitien();

}

void stop(void)

{
output_bit(ENABLEA,0);
output_high(pin_c0);
set_pwm1_duty(0);
output_bit(ENABLEB,0);
output_high(pin_c3);
set_pwm2_duty(0);

}

void _phaitien(void)

{
output_bit(ENABLEA,1);
output_high(pin_c0);
set_pwm1_duty(duty);

}

void _traitien(void)
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output_bit(ENABLEB,1);
set_pwm2_duty(-duty);
output_low(pin_c3);

}

void _phailui(void)

{
output_bit(ENABLEA,1);
output_low(pin_c0);
set_ pwml_ duty(duty);

}

void _trailui(void)

{
output_bit(ENABLEB,1);
set_pwm2_duty(-duty);
output_high(pin_c3);

}

void back(void)

{

_trailui();

_phailui();

}
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> Chuwong trinh diéu khién tranh vat can va do cao

void RePhai(void)
{
if(countRight<=0) Return;
else{
countRight--;
if(countRight<=0) _phaitien();
}
}
void ReTrai(void)
{

if(countLeft<=0) Return;
else{
countLeft--;

if(countLeft<=0) _traitien();

}
}
void tranhroi(void)
{
if(countBack<=0)
Return;
else{

countBack--;
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if(countBack<=0)

{

_traitien();
_phailui();

delay _ms(1000);
_phaitien();

}

}

}

void _xacminhR(void)
{

if(HT1==1) Return;
else

{

if(countRight<=0) _phailui();
countRight=timeRight;
}

}

void _xacminhL(void)
{

if(HT2==1) Return;
else

{
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if(countLeft<=0) _trailui();

countLeft=timeLeft;

}

}

void _xacminhCB(void)
{

if(CB==0) Return;

else

{
if(countBack<=0)back();

countBack=timeBack;

}
}

> Chuong trinh doc nGt nhan

void _manual(void)
{

if(sw==0) {

while(sw==0);

manual++;

if(manual>1) manual=0;

}
}

|
SVTH: Nguyén Céng Tinh GVHD: T.S Trin Vin Hung

https://www.facebook.com/groups/hociot



73

void _auto(void)
{
if(sw_ato==0){
while(sw_ato==0);
ato++;
if(ato>1) ato=0;
}
}
» Chuwong trinh cai dat thaoi gian
void timer(void)
{
if(trmlif==1)
{
trm21if=0;
set_timer1(3036);
time++;
if(time==(120*time_set))//1ph
{
ato=0;

time=0;
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» Chuwong trinh chinh:

void main()

{
set_tris_a(0xff);
set_tris_D(0x00);
ato=0;
manual=0;
on=0;
on_auto=0;
time=0;
pin=0;
output_bit(PIN_DQO,1); //den manual off
output_bit(PIN_D1,1); //den auto off
output_bit(PIN_B2,0);//motor quet off
output_bit(PIN_B3,0);//buzzer off

setup_timer_2(T2_DIV_BY_16,255,1);//tan so la 244hz

setup_ccpl(CCP_PWM);//che do pwm
set_ pwm1_duty(0);//du ty la 0%
setup_ccp2(CCP_PWM);//che do pwm
set_pwm2_duty(0);
setup_timer_1(T1 internal|T1_div_by 8);

set_timer1(3036);
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setup_adc(ADC_CLOCK_INTERNAL);
setup_adc_ports(ANO);
set_adc_channel(0);

stop();

while(true)
{
DocDienAp();
_manual();
_auto();
if(DienApDC<pinset)
{
output_bit(PIN_B3,1); //buzzer on
pin=0;
manual=0;
ato=0;
time=0;
}
else {
output_bit(PIN_B3,0);//buzzer off
pin=1;
}
if(on==0&&manual==1&&pin==1) {start(); on=1;}

if(on_auto==0&&ato==1&&pin==1) {start(); on_auto=1;}
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if(manual==1&&on_auto==0&&pin==1) {
output_bit(PIN_DO0,0);//den manual on
output_bit(PIN_D1,1);//den auto off
output_bit(PIN_B2,1);//motor quet on
RePhai();

ReTrai();
tranhroi();
_xacminhR();
_xacminhL();
_xacminhCB();
delay_ms(10);

}

else if(ato==1&&on==0&&pin==1) {
timer();
output_bit(PIN_DQ,1); //den auto off
output_bit(PIN_D1,0); //den auto on
output_bit(PIN_B2,1);//motor quet on

RePhai();

ReTrai();
tranhroi();
_xacminhR();

_xacminhL();
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_xacminhCB();

delay_ms(10);

else if(manual==0||ato==0||pin==0) {
output_bit(PIN_DO,1); //den manual off
output_bit(PIN_D1,1); //den auto on
output_bit(PIN_B2,0);//motor quet off
stop();

on=0;

on_auto=0;

time=0;
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TAI LIEU THAM KHAO

Cac tai liéu

1. Lé Minh Trién. D an tét nghiép, Ung dung vi diéu khién thiét ké may hat
bui thong minh. PHGTVT — 2013.

2. Nguyén Thién Phuc. Robot gidng ngudi. Nxb KHKT.

3. Sascha Kolski. Mobile Robots Perception & Navigation. Publisher: InTech
2007.

4. Zoran Gacovski. Mobile Robots Current Trends. Published: October 26th
2011.

Cac website:

1. http://www.google.com.vn/

2. http://www.irobot.com/forum/

3. http://www.dientuvietnam.net/forums/
4. http://www.alldatasheet.com/

5. http:// www.microchip.com.

6. http://www.dieukhien.net/vn/

7. http://en.wikipedia.org/

8. http://codientu.org/

9. http://picvietnam.com/

10. https://www.youtube.com/
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