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vo LCD .
rystal Displays (LCD)

K|E] Nutthapat Arduino and LCD
C[A|D

Hc=$
4~ @ @ . v = Simulator time: 00:00:12 Code B Stop Simulation Send To

@ » % 1 (ArduinoUnoR3) ~

| 0 ° o e o o o o o sevvevesvesee | 1 #include <LiquidCrystal.h>
e . s oo | sececesssseee 2 LiquidCrystal led(8, 9,2,3,4,5);
I | 3
PEESS By BY PRESSSESEE L IR R R R R R 4 void setup() {
— N I I B 5 lcd.begin(16, 2); //LCD 1l6text x 2Rows
g sl s s s i i PP il 6 lcd.setCursor(3, 0); //Cursor 3rd text at First Row(0)
_— o R B I I I I I 7 lcd.print("Hello"); //Show Hello on LCD (Row 0)
= - 8 lcd.setCursor(3, 1); //Cursor 3rd text Second Row(1l)
) = 9  led.print("World"); //Show World on LCD (Row 1)
- ) @ (RS g e R P 10 delay(3000); // Wait 3 Seconds
R R R R 11 lcd.clear(); // LCD Clear Screen
2 ® © o o ° o o o 0o o 0 0o ¢ O 12}
o SRR P R | 13
14 wvoid loop() {
! v R 15 lcd.setCursor(0, 0); //Cursor Frist text (0) at First Row(0)
S + = b IR AR 16 lcd.print("Nutthapat");
i DIGITAL (PWM~) 1) lcd.setCursor(0, 1); //Cursor Frist text (0) at Second Row(1l)
18 lcd.print("Kaewrattanapat");
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vo LCD

Liquid Crystal Displays (LCD 12C MCP23008-based)

T| 1[N
[A[E7 Nutthapat Arduino LCD(I2C)
C

- 20 8- —-
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- 1
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DIGITAL (PWM~)

ANALOG IN

mwm
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Simulator time: 00:00:33

LCD 16 x 2 (12C)

I I I = g
Code B Stop Simulation Send To

» 1 (ArduinoUnoR3) ~

#include <Adafruit LiquidCrystal.h>

Adafruit LiquidCrystal lcd_1(0);

\

void setup()
{
lcd _1l.begin(16, 2);
led _1.print("hello world");

o~ b WN -

}

void loop()
12 |4

13 delay(1000); // Wait for 1000 millisecond(s)
14 lcd _1.display();

15 delay(1000); // Wait for 1000 millisecond(s)
16 lcd _1l.noDisplay();

}
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Soil Moisture Sensor
EE Nutthapat Arduino and Soil Moisture Sensor n 1F = 8

[C|A|D]
|EI -lli||- « @ @ ® - — -« Simulator time: 00:01:30 Send To

@ Soil Moisture Sensor » 1 (ArduinoUnoR3) ~

int sensorPin = A0Q;
int sensorValue = 0;

void setup()

{

| Serial.begin(9600); |
pinMode (sensorPin, INPUT); //Input: SIG from Soil Moisture
pinMode(8, OUTPUT); //Red LED: Dry
pinMode(7, OUTPUT); //Blue LED: Wet

G e e e e, o 00 0 e, 00000 e e e e e e e e e e e e }
D e e e e b e e e 000l oo 0000000000000 D
@ ® o o 6 6 e 0 6 6 e e 6 e e e e e e e e e e e e L

@ e o e o 00 000 0 s e e e e e e void lOOp()
@ e e 0o 0 e e e e e e e e e e e e e e e e e

L wn WO~
2RRAATIRERIR R

+
© SNARARRBRIIRR
® o o o o ® ® 0 0 0 0 0 0 0 0 0 0 e e e e e . —

® ® © 0 0 0 0 0 00 0 00 e 0 e 0 e e e e e e e o . —
@ © o o 6 6 06 0 0 0 0 0 0 0 0 0 e s C

CN® © © © ¢ ¢ ¢ 06 06 06 06 0 0 0 0 0 0 0 0 0 06 0 0 0 0 0 0 0 0 0O
“ o ® o o ® o o o o o ® ® © ® 0 0 0 0 0 0 0 0 0 0 0 0 0 0

o~ B WN

' Serial.print("Moisture Value:

‘0'O'O"'"0‘0000"'0"0000'00
+ Serial.println(sensorValue);

"'""0". ® ®© © o o o o 0 0 0 0 0 0 0 0 0 0

if (sensorValue<=300){
digitalWrite(8, HIGH);
digitalWrite(7, LOW);

4L, c1seq
— ’ digitalWrite(7, HIGH);
L maa ® digitalWrite(8, LOW);
Soil Moisture Sensor
25}
26

27 )

p
™8 Serial Monitor

Moisture Value: 29
T ANALOG IN Moisture Value: 29

m @ m. Moisture Value: 29
Moisture Value: 29
Moisture Value: 29
Moisture Value: 29
Moisture Value: 29
gloisture Value '

J
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Ultrasonic Distance Sensor (HC-SR04)
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Ultrasonic Distance Sensor (HC-SR04)

Components

All

Search

Photodio

—
Photoresistor

RECEIVER - i
) Reflected signal

wudano:a:Aaunauuinaosu

4 -

[ i

Flex Sensor

——————
-
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i
4
[
p]
i
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1
1

Udognauidevanun 40KHz oonlu

AV
Original signal = i
Ultrasonic PIR Sensor

Ultrasonic
Distance...

TRANSMITTER
Distance...

Distance
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Ultrasonic Distance Sensor (HC-SR04)

Components

10uS Pulse All

to Trigger

Search

Eight 40KHz
( E | | ||""""||"" pulses are transmitted
- _a /

Time taken by the
Ultrasonic Burst to
Leave and Return
to the Sensor

Photoresistor

Flex Sensor

-

N1SH1v1UYoYL Ultrasonic Distance Sensor (HC-SR04) Jas:o:[d 4-400 . P
1. Send 10us pulse trigger Uaaadtyayreu (Trigger) oonlU R
2. Listen for Echo to go high, start timer Apgdnyayrtud:naunauuilia:vuidan

3. Capture when it goes low, and throw interrupt KEQN1SYUIDANIUD 1
4. Calculate Distance: S

Audus:e:KI0U Rsudivas lagnistns:e:KIvASUIINUI KISADY 58 Sensor
cm= distance(us)/58

us Ao KudelulAsIUNA
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Ultrasonic PIR Sensor
Distance...

Tilt Sensor Tilt Sensor 4-
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Ultrasonic Distance Sensor (HC-SR04)

HC-SR04 Ultrasonic Distance Sensor by Nutthapat SSRU  EI=

E] @'— « @ ® - — -« Simulator time: 00:00:25 Send To

Ultrasonic Distance Sensor » 1 (ArduinoUnoR3) ~

#define TRIGPIN 13

#define ECHOPIN 12

void setup()

{
Serial.begin(9600); .
pinMode (TRIGPIN,OUTPUT); //A< pin Uasudnumsanly
pinMode (ECHOPIN,INPUT); //A4 pin SuUsmIataiun

}

o~ WN R

(o]

10 wvoid loop()

11 {

12 int distance, cm; //auUs5282¥1N uazAuls aw

13 //vuapun1sUspy N _

14 digitalWrite(TRIGPIN,LOW); //\3uaudnqiniau

15 delayMicroseconds(2); //autiuiaan 2 microSec

16

S M — . 17  digitalWrite(TRIGPIN,HIGH); //Uasusgy maanly

ARDUINO 29.3in / 74.3cm 18 degayMicrosec(:onds(S); //ﬂ%aﬂﬁ'tymﬁmaag‘rlgﬂ 5 microSec
19

C ) 20 digitalWrite(TRIGPIN,LOW); //dudtpmniui

HC-SRO4 21 //9undun13susuyIn
22 distance = pulseIn(ECHOPIN,HIGH);//Susnuinunay
23 cm = disgance/ss; //984n15viae iy ou SEesvnanisss
24 //udaNuan Serial Monitor
25 Serial.print(cm);

T ANALOG IN 26 Serial.println(" cm.");

-« 0@ 27}

o O ®
- 1
i

DIGITAL (PWM~

™8 Serial Monitor

73 cm.
73 cm.
73 cm.
73 cm.
73 cm.
73 cm.
73

Clear |B00

QOO

BY NC ND

Robot Control Programming for Education | Asst.Prof. Nutthapat Kaewrattanapat




WWW.PARAL LAX.COM

(N
PING)))

QOO0



IBUIBOSASIVIAS:¥:KI1vAd8nAUdaas sl
Ultrasonic Distance Sensor (Grove Ultrasonic)

The PING})) sensor works by transmitting an ultrasenic {wel above human hearing range) burst and
providing an output pulse that correspands to the time required for the burst echo to réturn o the
sensor. By measuring the echo pulse width, the distance to target can easily be cakulated.

76.8in / 195.2cm

O® UNO)

X
rx mma ARDUINO .

[
C o

L -
™ .
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PRALAX A

PING)))™ Ultrasonic Distance Sensor (#28015)

The Parallax PING))) ultrasonic distance sensor provides precse, non-contact distance measurements
from abeut 2 ¢m (0.B inches) to 3 meters (3.3 yards). LS very easy 1o cannect to micracentroliers such
as the BASIC Stamp®, SX or Progeller chip, requiring only one 10 pn.

The PING})) sensor works by transmiting an ultrasenic {wel abowe human hearing range) burst and
providing an output pulse that corresponds to the time reguired for the burst echo to return to the
sensor. By measuring the echo pulse width, the distance to target can easily be cakulated.

Features

Range: 2 cmto 3m (0.8 n to 3.3 yd)
Burst indicator LED shows sensor
actuity

Budirectional TTL pukse Interface on 3
single 1/0 pin can communicate with 5 V
TTL or 3.3 V CMOS mecrocontrallers
Input trigger: positive TTL pulse, 2 15
min, 5 15 typ.

Echo puise: positive TTL pulse, 115 ps
minimum to 18,5 ms maximum.

RoMS Compliant

Pin Definitions

[GND | GroundVss) |
The PING}H) sensor has a male 3-pin header used to supply

ground, power (+5 VDC) and sgnal. The header may be plugged
into 3 directly into solderless breadboard, or mto a standard 3-

Key Specifications

Supply voltage: +5 VDC

Supply current: 30 mA typ; 35 mA max
Commwurication: Positive TTL pulse
Package: 3-pin SIP, 0.17 spacing
(ground, power, signal)

Operating temperature: 0 - 70° C,
Size: 22mm H x 46 men W x 16 mm D
(084inx18inx0.6in)

Weight: 9 g (0.32 oz}

wire extension cable (Parallax part #805-000012).

Copyright © Parallax nc PING))) Ultrasonic: Distance Sensor (¥Z8015) v15 2152008 Page f of 12

QOO

BY NC ND



1BUIBDSASIDINS::KIVAITAAUDAQ!
Ultrasonic Distance Sensor (Grove Ultrasonic)

=

Components
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WWW.PARAL LAX.COM .
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Ultrasonic Ultrasonic PIR Sensor
Distance... Distance...

ANALOG IN

Soil Moisture Tilt Sensor Tilt Sensor 4-
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®OG
Robot Control Programming for Education | Asst.Prof. Nutthapat Kaewrattanapat *




IBUIBOSASIVIAS:¥:KIvAd8naUdaas sl
Ultrasonic Distance Sensor (Grove Ultrasonic)

Grove Ultrasonic Distance Sensor by Nutthapat SSRU B = 8

E] -ll_‘ﬁ] - @ @ 8=« Simulator time: 00:00:06 Send To

Ultrasonic Distance Sensor » 1 (ArduinoUnoR3) ~

oid setup()

v
{

Serial.begin(9600);

-~

void loop()

{
long distance; //@auUsiAuANSEEEHN
/ /Usppdyynnau L uesadsn loda
pinMode(7, OUTPUT); // signal pin7 (trigger) - digital output
digitalWrite(7, LOW); // Initialize pulse as LOW
delayMicroseconds(2);

~on e M digitalWrite(7, HIGH); // Send out ultrasonic waves

DIGITl;L EPWM ~) delayMicroseconds(10);

.- digitalWrite(7, LOW); // Stops sending out ultrasonic waves

= mm ARDUINO

oo B WDN R

/ /Susagafiazsiounay

pinMode(7, INPUT); // signal pin (echo) - digital input

long duration = pulseIn(7, HIGH); // Allows us to determine the
// Recall distance = (velocity*time)/2

// Convert velocity to cm per microsecond from m/s: ((340)*(100)
distance = 0.034*duration/2;

//uan<uail Serial Monitor
Serial.print(distance);
Serial.println(" cm.");

wog 8L /ulL’el

ANALOG IN

Or—iN\'ﬂﬁ'm.

LT I

®

R
™8 Serial Monitor

183 cm.
183 cm.
183 cm.
183 cm.
183 cm.
183 cm.
183 cm.
183
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LCD and Grove Ultrasonic Distance Sensor by Nutthapat SSRU

L0 -0 @8- —-«

ANALOG IN

vam.

if

vce
SDA
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Simulator time: 00:00:22

=
=
=
o
>
Fod
>
=
=
b
x
[m]
=}
x 3

w08 / ulL’ee

®

L N N N N N N K N N N N X N

Ultrasonic Distance Sensor

1 #include <Adafruit LiquidCrystal.h>

2 Adafruit LiquidCrystal myLCD(0);

3

4 void setup()

5 1

6 Serial.begin(9600);

7 myLCD.begin(16,2);

8 }

9

10 wvoid loop()

11 {

12 long distance; //@ausifiuAnszesving

13 //UspasununiuL fuvdansi Tolia

14 pinMode(7, OUTPUT); // signal pin7 (trigger) - digital output
15 digitalWrite(7, LOW); // Initialize pulse as LOW

16 delayMicroseconds(2);

17 digitalWrite(7, HIGH); // Send out ultrasonic waves

18 delayMicroseconds(10);

19 digitalWr%te(7, LOW); // Stops sending out ultrasonic waves
20 //SudnanazNounay
21 pinMode(7, INPUT); // signal pin (echo) - digital input
22 long duration = pulseIn(7, HIGH); // Allows us to determine the
23 // Recall distance = (velocity*time)/2
24 // Convert velocity to cm per microsecond from m/s: ((340)*(100)
25 distanced= 0.034*duration/2;
26 //wdnANNan Serial Monitor
27 Serial.print(distance);
28 Serial.println(" cm.");
29

30 //LCD Display

31 myLCD.setCursor(0,0);

32 myLCD.print (" ")

81 myLCD.setCursor(0,0);

34 myLCD.print(distance);

395 myLCD.print(" cm.");

36 myLCD.display();

37 delay(1000);

38 }

I I I = g
Code B Stop Simulation Send To

» % 1 (ArduinoUnoR3) ~

™8 Serial Monitor

ve

82
82
82
82

Cite
Cm.
cm.
cm.
cm.

OIoCe
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@ B Stop Simulation

[<7] Cod




