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1. Arduino

>Nén tang gitp phat trién cac tmg dung vi diéu khién nhanh va thuan tién
>Ngon ngit dé hoc (gidong C/C++)

>Can it kién thure lién quan dén dién tir va vi diéu khién

»Ung dung rong rdi trong nghién ctru va thuong mai

»>DPugc ho tro boi cong déng 16n

>Nguon tu hoc: http://arduino.vn, https://www.arduino.cc , Arduino IDE:
File > Examples



http://arduino.vn/
https://www.arduino.cc/
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Arduino Mega 2560

54 chan 1/O digital (0 = 53)
e 15 chan PWM (2 > 13, 44,45,46)
« 6 chan ngat ngoai (2, 3, 18, 19, 20, 21)

16 chan input analog (A0 - A15): cac chan nay ciing co
thé duogc dung nhu I/O digital
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4 Cong glao tlep U ART phan Cung | H 8 : nnmmmummfn :
(UART 0 - UART 3) '
1 cong giao tiép SPI

é“ﬂlﬂ 3aVM

[ ]

-~

e
:

=
=
i=
=
=
I=
=
=
==
=

1 cong giao tiép 12C

Ngit ngodi : 6 chan

B0 nh¢ Flash: 256 KB, 8KB str dung cho Bootloader
SRAM: 8 KB |
EEPROM: 4 KB TR ek o
Xung clock: 16 MHz




Phan biét: input analog va input digital:

Analog input(A0 - Al5)

Arduino tra vé két qua: mot gia tri
trong khoang tr 0 dén 1023

Vi du: mot cam blen do nhiét do tur
p T dén p TT Ttxuat ra dién ap tuong

tng tir OV dén 5V. N6i vao chan A0
cua Arduino

Khi Arduino doc vé gia tri chan A0
la 615. Thi khoang cach 1a bao
nhiéu?

Dap so: ¢ T

Digital input

Arduino tra vé két qua: 0 (LOW — 0V)
hoac 1 (HIGH - 5V).

Vi du: robot gan mot cam bién cham
(phat hién su va cham) xuat ra dién ap
0V khi khong cham vat cam va 5V khi
cham vat can. N&i vao chan sb 2 cia
Arduino

Khi Arduino doc vé gia tri chan s6 2
|a HIGH, ta biét robot va cham véi vt
can. Vi vay, can di chuyén robot r&
sang hudng khac.



Luu Y Vé Nguon Pién

Cachl
Jack DC
CO6 2 cach cap nguon cho mach Arduino: 6V-20V Ny
Cach1: o
Cap nguon cho mach Arudino tir 6V
dén 20V tai Jack DC. Khi cop ngudn trén  cacho:  [EEat e
12V. Thi nong, nén 1ip miéng Ngudn 5V tir e

tan nhiét cho IC. Khuyén cap nguon tr 7V bén ngoai
dén 12V.

cach2: ‘ Z
Dung nguon 5V tir bén ngoai cap ding g ]
vao chan 5V cua Arduino.

o [
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2. Cam Bién Do Puong

Cam bién do duong dung dé phat hién bé mat den (¢ rin B
va trang, dua trén nguyén ly cam bién hong ngoai. LED IR phét LED IR phét

Cm pyu:o
Led phat: phat ra tia hong ngoai.
Led thu: nhan tia hong ngoai.

Khi chiéu tia hong ngoai ln bé mit toi b8 mit séng b3 it t6i
(mau den), thi bé mit toi s& hap thu tia hong ngoai
(khong cho phan xa tia hong ngoai). Con chiéu 1én
bé mat sang (mau trang) thi s& cho phan xa tia
hong ngoai.




Line den

2. Cam Bién Do Puong




encoder

3. Pong Co GA25 (1:34)

e La dong co DC giam toc
« Pong co co ty so truyén: 1:34

e Dién ap cép cho dong co hoat dong : 3 — 16 VDC

e Pién ap cép cho Encoder hoat dong: 5 VDC

» Dia Encoder 13 xung, hai kénh A, B.

e SO xung sau khi qua hop giam tbc: p @ 0 T T T Xung.



Encoder

> La mot thiét bi dung dé xac dinh vi tri, hay

khoang dich chuyén cua mot vat

r \ \ A N ’ :‘{
» Két qua tra vé la 2 kénh A va B c0 dang otating \ UV stationary
Xung VU@ﬂg. codewheel \ V| | 7' mask




1 Bai toan 1: ta co dong co GA25, ti so truyén 1:34, encoder 13 xung, dong co
thong qua tryc ndi, ndi Vao banh xe c6 duong kinh 65mm. Hoi: dé banh xe di
duoc quang duong 01 mét thi can bao nhiéu xung encoder?




Hop sb ¢o ti s6 truyén 1:34:
motor quay 34 vong thi
banh xe quay 01 vong

- Quang duong cua 01 vong
quay banh xela@ 0 & &
- 01 vong banh xe
PEOT TTHOENR wé QQI

light

quadrature
light detector

1 vong encoder = 13 xung canh
1én (hodc 13 xung canh xudng)

J 01 m = 1000 mm |
= w ~ 4.897 vong |

651 I

= 4.897 % 442 ~ 2164 I



1 Bai toan 2: ta c6 dong co GA25, ti 30 truyen 1:34, encoder 13 xung. Do van

toc tirc thot (vong/phut) cua banh xe. Biét khoang thoi gian giita hai 1an do
AYd o8

dodoi  As
thoi gian At

Van téc =




442 (xung encoder)
quay deC LFtT ¢ (vong)

01 vpng banh xe
ChYo(di) m8uu

@ T —— PHOF d (vong/phut)

X 1a s0 xung dém duogc sau moi YO

o Xung encoder o A .
Thoi gian (ms) hidn fai (XUNC X (xung encoder) Van toc (vong/phut)
1 L 0 T TT
80 70 A

PO wEY  pld

9
9

J
N
VN
| |
N——"

N h 2 xet nhin vao bang

80 20 ta thay, tai tho1r diém 1, 2

160 150 e PR OEY  Po®  xa dj chuyén theo chiéu
— o0 5 7 ® U 1 wogg ) 8 tien (chicu duong). Thoi
240 100 diem 3, 4, 5 xe di chuyén
320 2 PRI PROEW ) PY9 thag chidu IUi (chidu am).

400 -80 Ympm P wEFY ) P53



Ngit (interrupt)

> Ngat la mot tin hiéu khan cap g0’1 dén bo xu ly, yéu
cau b xir ly tam ngu’ng tirc khac cac hoat dong hién tai
de “nhay dén mot noi khac thwe hién mot nhiém vu
khan cap nao doé. Sau khi két thuc nhiém vu trong
chu:crng trinh ngat, chu’O’ng trinh sé€ quay vé thye hi¢n
tiép cac nhiém vu con dang dé. Nhu vay, ngat co mirc
do wu tien xur ly cao nhat, ngat thuong duoc dung dé xir
ly cac su kién bat ngd nhung khong ton qua nhiéu thoi
gian.

> Ung dung: doc encoder,...



4. Cam Bién MPU6050

MPUG050: tich hop 2 cam bién:
e Cam blen 3 truc accelerometer (gia toc ké): do su thay doi
van toc cua vat theo thoi gian.

e Cam bién 3 truc gyroscope (con quay hoi chuyén): dung dé

do dac van toc goc hodc duy tri phuong hudng
https://www.youtube.com/watch?time continue=294&v=cquvA IpEsA

. n“

©°NDI i
@ scLy=h e
@Soﬁ Euuh ..

.
ITG-MPU

/.\ xoﬂ Ei‘l'l'll‘ 3
® xcLsow e

ADO N Wk
e P -
® INT



https://www.youtube.com/watch?time_continue=294&v=cquvA_IpEsA

4. Cam Bién MPU6050

»Chuan giao tiép 12C: SDA, SCL.

»Dia chi cia MPU: 0x68 (néu chan
ADO LOW), hoac 0x69 (néu chan
ADO HIGH)

>Tan s6 giao tiép 12C: 100 KHz, hoic
400 KHz

>Mot so ung dung cua MPU: xe 2 banh
tu can bang, may bay di€u khién tir Xa
(drone), ng dung game, V.v...

https://www.youtube.com/watch?v=0Rcu-c-anjq

https://www.youtube.com/watch?v=5qcDjwRynyU

. SDA
Arduino ..,

data

clock

SDA
<c. MPU

0x68

SDA
. MPU

0x69



https://www.youtube.com/watch?v=ORcu-c-qnjg
https://www.youtube.com/watch?v=5qcDjwRynyU

Cach Tinh Goc Nghiéng Ti MPU

>Budc 1: tinh theo accelerometer (gia toc ké): | »Buéc 3: Complementary Filter

U AR J.L pl-|JT[ “‘m“]'[a'[z“‘“Q‘ .Qnﬁi&'i')"'n‘“Q‘ .Qn
5 & "ODSHA O A . 0 £ MBI 0 € Q0 QW N@os aQw
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»Budc 2 Tinh theo gyroscope (con quay hoi chuyén):

0£ANOQOD E QL QE 01 Ot M Qs 42601 | QQY"
0£dNO QD E QL QE 01 Optd M Qs N i QQ Y™

Tham khao tai http:// www.electronoobs.com/eng_robotica_tut6.php



http://www.electronoobs.com/eng_robotica_tut6.php

5. Mach Khuéch Pai (Mach Cau H)

> LX do sir dung: dién ap ngo, ra cua chan Arudino 13 5V, d(‘)n%lra, toi da 4(Q
MA - qua nho, dé diéu khién dong co. Do do ta can mach khuéch dai dé
lam viéc nay (hay con goi1 la mach cau H). Nhu vay, tr mot tin hi€u nho tu
Arduino, qua mach ciu H, ta duoc mdt tin hiéu 16n hon. Dong tho1 mach
cau H ¢6 nhiém vu bao v€ board xur ly (Arduino) trong lic dong co lam
viéc.

» |1C chinh: L298

> Pién ap dau vao tai chan VIN: 5 — 46 VDC.

 Khuyén dung: nén cap toi da 30 VDC

e Néu dién 4p cap tai chan VIN duéi 10 VDC. Ta can cap thém nguon 5 VDC
bén ngoai vao chan VCC cua mach cau.

> COng suat ngd ra toi da ctia mot kénh 1a: 25W

> DONng ngd ra toi cuia mot kénh 1a: 2A

> Tan s6 PWM t6i da 40 KHz

e Khuyén dung: cau hinh PWM tai 20 KHz d¢ dat chat lugng dicu khién tot



Piéu Khién Toc Po Pong Cor

» PWM: dleu ché do rong xung. Ky thuat nay dugc dung khi can diéu
khién nguon dién cung cap cho cac thiét bi dién, vi du: dong co, dén.

» Dai luong dac trung cho PWM 1a:
e Tan s0 (frequency).

e Chu ky lam vi€c (duty cycle): ty 1€ tho1 gian bat so vdi1 toan thot gian
trong mot chu ky.

» Mo1 quan hé gitra pwm va dién ap.

DPién 4p trung binh 'Y Y  Z —
> Ung dung: diéu khién toc do dong co, diéu khién do sang cua den.



FPulse Width Modulation . . .
. "y Dién ap trung binh 'Y Y
Q pmmm Og% Duty Cycle - analogWrite(0) ) p g

Sv
DULI_I_I_u Y O uZITm MW

25% Duty Cycle - analogWrite(b4)
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50% Duty Cycle - analogWrite(127)

ipEpEpEpEns
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75% Duty Cycle - analogWrite{191)
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100% Duty Cycle - analogWrite(255)

3V
v Y ULvZp UV W®



6. Cam Bién Po Khoang Cach

» Cam bién do khoang cach HC-SR04

» St dung sdng si€u am va co thé do khoang cach trong khoang tur
2 dén 100 cm.

> Nguon cap: 5 VDC
> Dong dién tiéu thu: 15 mA >V vee

Mot chan digital Output  Trig

Mot chan digital Input Echo
Xem datasheet: GND GND
https://www.mouser.com/ds/2/813/HCSR04-1022824.pdf



https://www.mouser.com/ds/2/813/HCSR04-1022824.pdf

Cach Tinh Khoang Cach

e Siéu &m la Am thanh c6 tan so cao hon tan so toi da ma tal nguoi nghe
duoc (20Khz). Siéu 4m c6 thé lan truyen trong nhiéu moi tru:ong,
twong tu nhu moi truong lan truyen ciia Am thanh, khdng khi, cac chat
long va ran, va voi toc dd bang toc dd Am thanh (theo Wlklpedla)

e Toc do 4m thanh trong khong khi khoang 340 m/s , tvong duong
0.034cm/us® ¢ @ E ifom

0.01s
Cam bién s& phat mot xung 10us tai chan TRIG
Va doi dé nhan thoi gian tra vé xung cao tai chan ~
ECHO (D
Ta tinh dugc quang dudng tur cam biép si€éu am:

OO0OOm8tot O
. q q C @ FC

Pon vi quang duong ¢ day 1a cm.
t 1a thoi gian us, ma cam bién tra vé (chin ECHO)

91.8m




