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#define echoPin 11
#define trigPin 12

long duration, distance;

void setup() {

Serial.begin (9600);
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
}

void loop() {
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin, LOW);
duration = pulseln(echoPin, HIGH);
distance = duration/29.1
Serial.println(distance);
delay(50);
}
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2.2.2 'lalaanlasuas( Light Emitting Diode , LED )

g1 2.12 laleauldauds (LED )

1 : s o 1 é o L)
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Parameter standard Type of LED

standard high high

efficiency | itensity

Diameter (mm) 3 5 5 5
Max. forward 40 30 30 30

Current (mA)

Typical forward 12 10 7z 10

Current (mA)

Typical forward 24l 2.0 1.8 22
Voltage drop (V)
Max. reverse voltage (V) 5 3 35 5
Max.Power dissipation  ( 150 100 24 135
mW )

Peak wavelenght (nm) 690 635 635 635
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Supply Voltage | Low power LED(5 | Standard LED High power LED
V) mA nom) (10 mA nom ) (20 mA nom)
3 220 180 56
5 680 270 150
6 820 390 220
9 1.5k 680 390
12 2.2k 1k 560
15 2.7k 1.2k 680
18 3.3k 1.5k 820
24 4.7k 2.2k 1.2k
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:) di o = 14 z:;}
Yumaun 2 : Mnseu laa lasunsy aatl

int led = 13;
void setup() {

pinMode(led, OUTPUT);
}

void loop() {
digitalWrite(led, HIGH);
delay(1000);
digitalWrite(led, LOW);
delay(1000);

:/ d' e @ & Y 3 o oo
Funaun 3 : 1Wovn1sTuIfaTsunsundl 12 IHaansAen N

= o o o A 1 as 4 =
57 2.17 maawinnsuTunswuesnisienae LED AU Ud3AArduino



25

2:2.3 wa%'i‘mama% ( Servo Motor )
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Tuilszneumeuen

Output shaft

Servo horn Connector
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Mounting tabs

P U o 4
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Tag
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4
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Tunaun 2 : imseulaa Tisunsy dere 'l

#include <Servo.h>
Servo myservo;
void setup()

{

myservo.attach(9);

/ }
void loop()
{ myservo.write(0);
delay(1000);
myservo.write(90);
delay(1000);
myservo.write(180);

delay(1000);
}

L l=i £ o [ k) w a ! t=’!’
Tumaud 3 : ovhmsiuldsunsy = lanadnsaienaanin ae 11

myservo.write(0);

delay(1000);

{ { o 1 =1 a
31N 2.27 Servo Motor aznyu T Adwnia 0 ver waz wgaiilunar 1 3ui



myservo.write(90);

delay(1000);

myservo.write(90);

delay(1000);

111 2.29 Servo Motor azvagu lilfidwmiia 180 parn waz vgailunan 1 3uni

g.r o :; o ' 1 gd’i
vInuuIzHunG lUAd e 0 a3 tazauseu liwuiiG oo
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2.2.4 1;mmm-guua%m"luiﬂsﬂauimama% ( Microcontroller )
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1% 1 ArduinoXBee Shield, Arduino Music Shield, Arduino Relay Shield, Arduino  Wireless

Shield, Arduino GPRS Shield ﬁJué’l’u M'Itﬁtl‘]_lﬁl‘ljﬂa%’ﬂﬂuﬂﬂ‘;ﬂ Arduino uanteuTisuasy

w 1 )
Warusio 1diae



1 o 4 i o
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Tnssad1aniuguveuasa Arduino Uno R3
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aaanuliinillvesweda Arduino Uno R3
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#define trigPin 13

#define echoPin 12

#define trigPinl 8
#define echoPinl 7
#include <Servo.h>
Setvo servoMain;

Servo x;

void setup() §
Serial.begin (9600},
pinMeode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);

servoMain.attach(10};

Serial.begin {9600};
pinMode(trigPinl, OUTPUT);
pinMode(echoPinl, INPUT);

x.attach(6};



void loop(} {

long duration, distance;

digitalWrite(trigPin, LOW);

delayMicroseconds(2);

digital Write(trigPin, HIGH);

delayMicroseconds{10);

digital Write{trigPin, LOW};

duration = pulseln(echoPin, HIGH);

distance = {duration/2} / 29.1;

long duration], distancel;

digitalWrite(trigPinl, LOW);

delayMicroseconds(2);

digitalWrite(trigPinl, HIGH);

delayMicroseconds(10);

digital Write(trigPini, LOW);

durationt = pulseln({echoPinl, HIGH);

distancel = (duration1/2) / 29.1;
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if {distance <=8) {

servoMain.write{(43});

else {

servoMain.write(90);

delay{600};

if (distance == 400 || distance <= 0}{

Serial.printin("Out of range™);

else {

Serial.print{distance};

Serial.println(" cm");

if (distancel <= 8) {

x.write(45);

else {

xowrite(90);

delay(600);
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if (distancet >= 400 || distancel <= 0){

Serial.println("Out of range");

else §

Serial.print{distancel);

Serial.println{" ¢ 2");

delay(250);
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3.4.2 Ieallsunsud 1151993791900 VAT ST 30905

[/[SONAR1

#define trigPinl 13
#define echoPinl 12
#define ledl 11

#define led2 10

//SONAR2
#define trigPin2 9
#define echoPin2 §
#define led3 7

#define ledd 6

[ISONAR3

#define trigPin3 5
#define echoPin3 4
#define leds 3

Hdefine led6 2

//SONAR4

#define trigPind 22
#define echoPin4 23
#define led7 24

#define ledR 25

/HSONARS

#define trigPin5 26
#define echoPins 27
#define led9 28

#define led}0 29



/ISONARSG

#define trigPing 30
#define echoPing 31
#define ledl1 32

#define led12 33

HSONART

#define trigPin7 34
#define echoPin7 35
#define led3 36

#define led14 37

//SONARS

ftdefine trigPing 38
#define echoPing 39
#define led15 40

Hdefine led16 41

/ISONARS

#define trigPin9 42
#define echoPing 43
#define led17 44

#define led18 45

HSONARIQ

#define trigPinl 0 46
#define echePinl0 47
#define led19 48
#define ted20 49

void setupf} {

Serial.begin (9600);
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//SONARS

pinMede(trigPing, QUTPUT);
pinMode(echoPing, INPUT);
pinMede(led1 i, QUTPUTY,

pinMode(led]12, OUTPUT);

HSONART

pinMode(trigPin7, OUTPUT);
pinMode{echoPin7, INPUT);
pinMode(ted13, QUTPUT);

pinMode(ied14, OUTPUT);

//SONARS

pinMode(irigPing, OQUTPUT);
pinMode(echoPin8, INPUT)
pinMode(led13, QOUTPUT);

pinMode(ledi6, QUTPUT);

//SONARY

pinMode(trigPing, QUTPUTY;
pinMede(echoPing, INPUT);
pinMode(led1 7, CUTPUT);

pinMode(led18, OUTPUT);

ISONARILO

pinMode(trigPinl 0, QUTPUTY;
pinMode(echoPin 10, INPUT);
pinMede(led19, QUTPUT);

pinMode(led20, QUTPUT);
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void loop{) {
long duration|, distancel; HSONARI
digitalWrite{trigPinl, LOW),
delayMicroseconds(2);
digitalWrite(trigPin1, HIGH),
delayMicroseconds(10);
digital Write(trigPin1, LOW);

duration! = pulseln(echoPin1, HIGH);

j—

distance} = (duration1/2) / 29,

long duration2, distance2; {ISONAR2
digitalWrite(trigPin2, LOW);

delayMicroseconds(2);

digitalWrite(trigPin2, HIGH);

delayMicroseconds(10);

digitalWrite{trigPin2, LOW);

duration? = pulseln{echoPin2, HIGH);

distance2 = (duration2/2) / 29.1;

—

fong duration3, distance3; HSONAR3
digital Write(trigPin3, LOW);

delayMicroseconds(2);

digitalWrite{trigPin3, HIGH);

delayMicroseconds(10);

digital Write(trigPin3, LOW);

duration3 = pulseIn{echoPin3, HIGH);

distance3 = (duration3/2) / 29.1;

long durationd, distanced; HSONAR4
digital Write(trigPing, LOW);

delayMicroseconds(2});
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digital Write{trigPind, HIGH);
delayMicroseconds(10);

digital Write(trigPind, LOW);
duration4 = puiseln{echoPin4, HIGH};

distance4 = (duration4/2} /29.1;

long durations, distance5;
digitalWrite(trigPin5, LOW);
delayMicroseconds(2);

digital Write(trigPin5, HIGH);
detayMicroseconds(10);
digitalWrite(trigPin5, LOW);
duration5 = pulseln{echoPin5, HIGH});

distance5 = (duration5/2) /29.1;

long duration6, distances;
digitalWrite(trigPing, LOW);
delayMicroseconds(2);
digitaiWrite(trigPing, HIGH);
delayMicroseconds(10),

digital Write(trigPing, LOW);
durationé = pulseln{echoPin6, HIGH});

distancet = (duration/2) /29.1;

long duration?, distance7;
digitalWrite(srigPin7, LOW);
delayMicroseconds(2);
digitalWrite(trigPin7, HIGH);
delayMicroseconds(10);
digital Write(trigPin7, LOW);

duration? = pulseln(echoPin?, HIGH);

[ISONARS

/ISONARG

HISONAR7

54



distance7 = {duration7/2) /29.1;

long duration8, distanced; //SONARS
digital Write{trigPin8, LOW);

delayMicroseconds(2);

digital Write(trigPin8, HIGH);

delayMicroseconds(10);

digitalWrite(trigPing, LOW);

duration8 = pulsaln{echoPing, HIGH);

distance8 = (duration8/2) /29.1;

long duration9, distance9; HSONARS
digital Write(trigPing, LOW);

delayMicroseconds(2};

digital Write(trigPin®, HIGH),

delayMicroseconds(10);

digital Write(trigPin%, LOW);

duration® = pulseIn(echoPin®, HIGH);

distance9 = (duration9/2} /29.1;

long duration10, distancel0; //SONAR10
digital Write(trigPin 10, LOW);

delayMicroseconds(2};

digitalWrite{irigPin 10, HIGH),

delayMicroseconds(10};

digital Write(trigPin16, LOW);

duration 10 = pulseln{echoPin10, HEGH);

distancel 0 = (duration10/2} /29.1;

if {distance1<12 ) {

digitalWrite(led! ,HIGH);
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digitalWrite(led2, LOWY);
}
else {
digitalWrite(led1,LOW);
digital Write(led? HIGH),
;
if (distance1>= 200 || distance}<= 0)4
Serial.println{"Out of range //Sonarl");
}
else {
Serial.print{distancetl);

Serial.println{"cm /Sonarl™);

if (distance2<12) {
digitalWrite(led3 HIGH);
digital Write(led4,LOW);

!

else {
digitalWrite(led3,LOW);
digitalWrite(led4,HIGH);

H

if' (distance2>= 200 {| distance2<= 0}]
Serial.printin("Out of range //Sonar 2");

}

else {
Serial.print(distance2);
Serial.printtn(" cm  //Sonar 2");

;

if (distance3<(2) {

digital Write{led5 ,HIGH),

56



digital Write(leds, LOW);

i

alse {
digitalWrite(led3,LOW);
digitaiWrite(led6, HIGH);

H

if (distance3>= 200 || distance3<= 0}
Serial.printin("Out of range //Sonar3");

H

else §
Serial print{distance3);
Serial.println{" cm  //Sonar3");

}

if (distanced<12} {

digitalWrite(led7,HIGH);

digitalWrite(led8,LOWY;

}

else {
digitalWrite{led7, LOW);
digitalWrite(led8 HIGH),

}

if {distanced>= 200 || distanced<= 0){
Serial printin("Out of range  //Sonar4"};

i

else {
Serial.print{distance4);
Serial.println{" ¢cm  //Sonard");

i

if (distance5<12} {
digital Write(led%, HIGH);

digitalWrite(led10,LOW);
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else 1
digital Write{led9,LOW);
digitalWrite(led10,HIGH);
i
if (distanceS>= 200 |} distance3<= 0){
Serial.println{"Out of range //Sonar5");
}
else {
Serial.print(distance3);
Serial.println(" em //Sonar3”);
}
if (distance<12) {
digital Write(led i 1,HIGH);
digitalWrite(ied12,LOW);
}
else {
digital Write(led11,LOWY);
digital Write(led12, HIGH);
}
if (distance6>= 200 || distanced<= 0){
Serial.println{"Out of range //Sonart");
H
else {
Serial.print{distance6);

Serial_printla(" cm /Sonar6”);

if {distance7<12) {
digital Write(led13,HIGH),

digitalWrite{led4,LOWY;
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else {
digital Write(led13,LOWY};
digitalWrite(led14, HIGH);,

i

if (distance?>= 200 || distance7<= 0}{

Serial.printIn("Out of range //Sonar7");

}

else {
Serial.print(distance7);

Serial.println(" cm //Sonar7");

if (distance8<12) {

digital Write(led1 3, HIGH),
digitalWrite(led16,LOWY);
b

else {
digitaiWrite(led15,LOW),
digital Write(led16,HIGH);

i

if {distance8>= 200 || distancef<= 0){

Serial priatin("Out of range //Sonar8");

¢

else {
Serial.print(distance8);

Serial.println(” cm //Sonar8");

if (distance9<12) {
digital Write{led17, HIGH);
digitalWrite(led18,LOW);

;
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else {
digitalWrite(led17, LOW),
digital Write(led 18, HIGH),
}
if {distance9>= 200 || distance9<= 0){
Serial println("Out of range //Sonar9");
}
else {
Serial.print{distance9);
Serial.printin(" em /Sonar9"};
b
if (distancei0<12) {
digitalWrite(led19,HIGH);
digitalWrite(led20,LOWY};
}
else {
digitaiWrite(led19,LOW);
digital Write(led20,HIGH);
}
if (distance10>= 200 || distancel0<= 0){
Serial.prindn("Out of range //Sonar10™);
}
else {
Serial.print{distance10);
Serial.printin(" cm //Sonar10");

b

delay(4500);
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m3l¥aullsunsy Arduino IDE

a

1. Mn15a11 Tnana TU51n5Y Arduino IDE Ia4A http:/arduino.cc/en/Main/Softwareltaziinis

9
anaalalsunsy

L = X www.arduino.cc e/ i

ARDUINO

Home Buy Download Products - Learning « Forum  Support - Blog LOGIN  SIGN UP

Download the Arduino Software

Windows instalier
6.4 Windaws 71 file for non adrmin inst
o Saffware |1DE) makes It sasy 1o

Mac OS X107 vion or newer
3 LatiaEng 2. o i
eg'on Processing andiothe! open

Linux 32 taes

can’oe uredWRR BNy A cuncbcare Linux 64 vits

ring Sr4PRe paga for nitalation
Release Notes
Source Code
Checksums

2. aand lenduuea T1sunsy Arduino IDE #1331

©.0,

arduinc



3. diedlaTdsunsuudrsznuminiidiawes IDE Asgll

sketch_sep02a

a Y A 9 9 J o Y A A o et 9
4. 119 Tools->Board tandonlvinsanuussanlaanu Tasdonauiousinais19odnIs

Edit’ Sketch Help . 1
A SDY 4. Auto Format KT h001 | Arduing 1.0.1
Archive Sketch

Fix Encoding & Reload
Serial Monitor oM

Arduine Uno
Serial Port » Arduino Duemilanove w/ ATmega328
Arduino Diecimila or Duemilanove w/ ATmegal6a
Arduino Nano w/ ATmega328
Arduino Nano w/ ATmegal68
Arduino Mega 2560 or Mega ADK
Arduino Mega (ATmegal280)
Arduino Leonardo
Arduino Mini w/ ATmega328
Arduino Mini w/ ATmegal68
Arduino Ethernet
Arduino Fio
Arduino BT w/ ATmega328
Arduino BT w/ ATmegal68
LilyPad Arduino w/ ATmegal68
Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega328
Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmegal68
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328
Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmegal68
Arduino NG or older w/ ATmegal68
Arduina NG or older w/ ATmegaB

Programmer »
Burn Bootloader

74/
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5L%ﬂuTﬂiuﬂiuﬂqmaﬂQWMWTHaTQu

include the library cocle:
#include <Liquidfrystal.h>

initializes the library with the nmumbers
IiguidCrystal. lcd(12, 11, .5, 4, 3, 2):

vaid setup() {

set up the LCD's muber of columns

led.begin(le, 2):
Print a message to the LCD
led.print("hello, world!™):;

woid loop () |

set the cursor to column O, line

(mote: line 1 18 the sscomd roug
led.setCursor (0, 1):

print thes nunmber of s=gondsEEince

led.print{millis() / 1000);
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f the interface pins

and rows:

counting begins with 0):

6. ninunen TWa TsunsuTaeluf Sketch->Verify / Compile

@ sketch_sep02a | Arduino 1.0.1

File Edit 5ketch| Tools Help
Venfy / Compile

sketch Show Sketch Folder %
Import Library.. 5
Add File..

i ™ i arve i 8 BAER ECR 3
wid setup () {

Sevial.beqin (9600) ;
}

the logp reutins run:
woid loop() {

print t the value you cead
Serial.print ("Hello World\n\r™):
b

<

nicializ £1a JEEUnicarion a

=@ l&"&—i‘




7. Weneu W suseosziidenunlsingdsgl

-
@ sketch_sep02a | Arduino 10.1

File Edit Sketch Tools Help

sketch_sep02a §

ing "Hells warld”
1 I ide n r
¥ r Y a2 her

woid setup() {
Serial.begin(9600) 2
)
vald loop() {
ypint out the

}

(]

initialize serial communication at 9600 bir
arLn g £ And over a

pt alye yol cend
Serial.print (“Hello Worldin\r™):

o 4 1 o H ) a 1
8.3 @ BUABLDSA Arduino Mg 1FNUEINUABLN RO S HIUN WD TA USB

i
a
z

mwi
e
-

WU oD 000001
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9. 911U 19 117 Tools->Serial Port ttaztdon 1asadULDIA Arduino Mg 1 un 1 au

(@MSUUD5A Arduino ¥ T sunsuazdenlion Tuiin)

= :
@ sketch_sep02a | Arduino 1.0.1 M

File Edit Sketch [Tools Help

Auto Farmat Ctrl+T
Archive Sketch
shewh-san02, Fix Encoding & Reload
Serial Monitor Ctrl+Shift+M '
Arduino "He
Board ’
This exauply
At Serial Port » o coM3
COM16
Programmer
the setup v Ccomi9
raid setup () Burn Bootloader
initialy 1al QENURICATL D1tE pe JIecond:

Serial.begin(9600)

Lo er and aver agair

raid Toop () {

Arduino Uno on COM1Q

10. TnanT1lsunsud1ue3a Arduino Mis1 1511 Tae il File->Upload

&2 sketch_sep02a | Arduino 1.0.1 Lo i) |
[File] Edit Sketch Tools Help

New Ctri=N

Open... Ctr+0Q

Sketchbook »

Examples » -

Close Ctrl+W

Save Ctrl+S

Save As... Ctrl-Shift# =
Upload Ctrl-U .
Upload Using Programmer  Ctrl=Shift:

Page Setup Ctrl=Shift-P
Print Ctri-P
Preferences Ctrl-Comma again fore
Quit Ctrl+~Q
prir th ST v pead
Sertial.print ("Hello Worldinswe™):




) =
11. 91nUUAla Serial Monitor U84 Arduino IDE Tau'l17 Tools->Serial Monitor

—
@& sketch_Hello_World | Arduino 1.0.1

Lo [ B ] |

File Edit Sketch [Toals| Help
Auto Format
Archive Sketch

sketch_Hello_Y

Serial Moniter

Fix Encoding & Reload

Board
Th1 atap 14
* Serial Port
Programmer r
the sstup
veoid metw() Burn Bootloader
initialize =erial communication at 9600 bita per second
Serial.begin(9600)
]
rhe loop routine runs ovengand over 1 tor r
so1id loop () {
prinet out che value w read
Serial.print("Hello Worldi\n\z™):
}

Y = . - S S
12. ifaiila Serial Monitor 92 latoA11Ag1)

—
€8 CcoM19

Helle World
Hello World
Hello World
Hellp Werld
Helle World
Hello World
Hello World
Hello World
Hello World
Helle World
Hellc World
Helle World
Hello World
Helle World
Hello World
Hello

|| Autoscroll

-

MNolineendng » 9600baud
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agﬂ?ﬁf’}u Servo Motor @18l Arduino

! Y 3t 1 2 @ d
Arduino 31 lausBdam§udaau RC Servo Motor 1T 18 magudatluiendy

o= ¥ 3 o o . B A
d5agtuazlFanidie Tunduinlad hiparduino.ce/en/reference/servo ld dayat i

' ¥ ) o
Servo Library %94 Arduino 1313083311 RC Servo Motor 1anauuunyulu-nauld o-180
A 1 =& @ v Y9 T T Yt s o .
aarn (Mnantenudiisgedeau) uasiuussfissfivyuasusen 1aiFenInilu Continuous
é ] 1 = =y ar 4 r
Rotation Servo (4 lugratieunanuezndviunu@n) Tnsansasesfunisgouss RC
o o F4 ar o
Serva Motor 184 12 @185 Arduino UNO uazssefugagads 48 dmnldusia

Arduino Mega

ﬁaé%’umﬁlu Servo Library
- attach()

- write()

- writeMicroseconds()

- read()

- attached(}

- detach()

attach(}

Description

4 g ok . o o " e . . o o
AoladduilFlumsfmunnidaanaii Servo Motor ABAY Arduino Wazimuannunvasadi 0

IR UIA 180 93

Syntax

Servo.attach(pin)
Servo.attach(pin,min,max)

Parameters
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Pin: Ao ¥ d Q181984 Arduino A1 FBNADAY Servo Motor

. o fel o e 1 a a 3
Min: 89 A710A319UBINaET 0 8381994 Serve 20 Flumuae luTasdund (us) Toatlndudun lai

¥ 1
msaea 1l sunsuazdmuaat AR 544 us

Max: A9 ATIUNT1VBIWAGT 180 BIANUBY Servo a2 19 luntiae tu TasTud (us) Toetndudavnlud

» [}
asaa Tsunsuaz vuaat 139 2400 us

Write()

Description

A 3 bl @ { o o =
ﬁt”)ﬁﬂﬂ‘ﬁuﬁi%ﬂﬁﬂﬂHW"ILLTT‘LN‘I’WR{BQT’)']STT? Serve Motor “r‘?lql‘l—lhlﬂ&ﬁ@s‘l?ﬂﬁﬂ"l'ﬂ‘lnlﬂﬁ’ﬁﬂﬁﬂﬂ’lﬂi&ﬂlﬂuﬂ’lﬂﬂﬂ"i
EEy - 19 & o A o & . o s o
EﬂLZ‘lﬁl a8 0-180 a3va LLWLLM Servo Motor 'Vl!:l!"l«! Fuil Rotation 183 write ﬂ‘éa’L‘Ll?—.!ﬂ'iSﬂ'l‘l"fu@ﬂ"]'mﬁ?iuﬂ"li

vy lay

o a A o &g

AN 90 ABFAIFLH Servo Motor HEAWL

1 Vooar & 3t = = =

AUIAY 0 ABMITHYLAIATIS IGIE A Lulinnenils

L "o ] X o = w9
AWNIAY 180 ABMTHRUAIIA TS IPIGA luAAMIEA s Iiud
Syntax
servo.write(angle)
Parameters

Angle: Asyufioams i RC Servo Motor 11t 0-180 aastmyu'lal iavamili RC Servo Motor tan Fuli

1 o o =Y
Rotation A1 Angle ﬁ@ ﬂT'iﬂTﬁuﬂ@'}’]Ml‘i'JLLﬂﬁ'ﬂﬁVE’NiﬁﬂTﬁ“iyu
writeMicroseconds(}

Description

& ?o g N v odg @ ¥y e . 4. ° g s
Aovandun ldnaugus w13 Servo Motor viyu ludsdurvusasaidmua Tasfmuemiluainay
nfreveevad Tuniiae us F31lnfuda Servo Motor 33 19 mund1svasiadagi 1000-2000 us muiiIdnats
AN P <9y owmany o o wo @ Swy vl
ludradund us Servo Motor ieguwseuntRa 1A ld srsmuntewesiadawi ldnarue i

1 = & ¥ 4 @ a
a1z 1991¢ 700-2300 unufeu o 1 dWand writeMicrosecondstiratmuan1iun i 9wa d 14184



Vo o e e 1 Y e & v v g 4
M3 19WaA U writeMicroseconds® N5 0MVUAAT Ao a5z agall "deerzdalunis Mo windeeu R
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¥ ¥
Servo Motor (LU 0 - 180 84a1) sumyu lihRugadugafafunsds o wie 180 sarm v ldiiadpensts

[ ] 1 o Py 5 o :’: : a
awinmavyuline hilduas vamei sz funssuagaiudilunanfoiduiy Fi919v 18 RC Servo

Motor tRaaatsTewie 1

Syntax

servo.writeMicroseconds{uS)

Parameters

us: Aemanunivewiadadesmadmualumiaalulasiund (Teedauys in)

read()
Description

' 1 v ] ! 1] ¥
fAaflanduaumeeniidud ludolafdu wite() sisliidumisesmngaiiofimdadrhihiuden

Pt )

witlnsgeaifismesnuiusziintoglugie o - 180

Syntax

servo.read()

Parameters

LY} 1

13%: 82 Return A1 0-180

attached()

Description

4 & . = F o w o T o i &y o
AN TUAS 198U Servo m‘nﬁmmﬂ‘m‘mmaagﬂum YUV Arduine HI B 11
Syntax

servo.attached(}
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Parameters

g 14 1 4 3 ™ ' d oA
11i11: 92 Return 1 True 88N ¥ Servo Motor f¥ANABBYAL Arduino UABIHIA Return donuuilua1Y

P R f
g1 luiyouda
detach{)

Description

) P o I~ ) ar [ 1
Aeardufudouzvesnfunihnuntiidurniuay Servo Motor §16m184 attached() 1¥ndufagnsly

uind
Syntax
servo.detach()

Parameters
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» . ' g
WanFuveamdalilsunsy Arduino IDE NiDev04

pinMeode( x , v );

& o b Ay ¥e s o o . Ao 3 ¥ o o
ﬂammm"h THIUNHUUARTITNIUYE pin wmmmﬂ%nu clwmamu,ﬂmmu
=

OUTPUT %38 INPUT m5¥v1191uil1 output 19 msdasnansedis 5 volt. a5yl input

U psEe IRe e Uz aIng W TuTlandellasg

pinMode(pin idaem7 1991, OUTPUT w38 INPUT);

digitalWrite(x,y };

.
o =i |

Aamda il Uiwuanisiewves pin Hdesmsldan WWlamuzasindly 1 (HIGH

= 91015991 5 volt.) HID 0 (LOW = HEATIEHIIAU 5 volt.)
of 3 a9/ A
digital Write(pin 1999013 15911, HIGH w58 LOW);

delay( x );
Apmdaingan1sanly Arduine e vuauaiinaaInan NI IRB U
g L =4 a e LI o & = e
LAZEINIIDAAITT IADZBEA TUTSAD millisecond IUADINTIHANITH IO LIAT 1 FUH

]
oK

amaasla U luiedsude 1000

P 3] as ] I~ o me =
delay(@ii lntlua way ety Gadsui);



dalssnaglumssaenly LED

- Color (wavelength)

[ s =t é =2 & A 1 1
EUAIUENT FIHUIUBIUIAVDIATNO1IAGUN LED tlauiasannu

a8 A

ﬂ"%q'l eiinnuenau szt 468nm

b

3

ot

U1 9zlia eI AU 1SS 1 462nm

13

Fwdes wzlanwendu Uszuin 468nm
Fde zfinrmenedu Ussie 565am

Fuae szlinwennay Uszinm 630nm fludu
- Lens

Hufwentszaanuas Yaqi 1 wu

color diffused lens

water clear lens

-Millicandela rating

[ o 1 1 { 3 a 1 a ]
E‘].h—!ﬂ'!‘ﬂaﬂﬂ"lﬂ'ﬂliﬁ']']\ﬂl@\nlﬁﬁﬁ LED tlagsanin ENﬁﬂ"liﬂﬂENﬁ'ﬂ\ﬁfEﬂ

-Voliage rating

Saagnisnuauaedng i1 7 LED Sulduaz Taiws

87



IMARUIN U

28



89

Jumeulumsilassadsvesuuudiassaivasnse

D) hnstiansvveasuessand1 laiia uaz laTeanlduas (LED) Whnuaesund sy

#194933 Aag1l




2. MIMSAALNUDZAT AN

90



91

cu Y v o 1 a o ¢ 9 £l
ul'JE’U"Iﬂ‘ULlﬂuﬂﬁlmﬂiﬁﬂiﬂﬂﬁﬂﬂ']']i@u

3. I¥DULNUDZATAATIAR




) ' Y i
4. yvhmsisouresseasafiad e luduaeui 3 Tidhdu dagll

92



& ' ' o & = Y o PR
6. ‘VI"Iﬂ"I'i‘IJiZﬂfJUﬁ'Ju‘UﬂQ‘HB\Wﬂﬂﬁﬂﬂﬂ?iuﬂluﬂﬂuﬂ 3 L”ll1ﬂﬂﬂ?lﬂaiﬂﬂiﬂﬂ‘ﬂ"lﬂ’lﬂ‘ﬂ'lggvl

) '
Tudunouns

93

LY
?]



g adundindmiuiuglnstitazaesvewuusiaesaiuvensa Aagl

94



1 3‘1 = o o/ s o
9. vhnmsadnludiuvesassuanwwanazirnuila-da 6 Tuild dag

95



o 1 = o Y ] o [
10. thduit Idad e Budnnhinslszneudusz ldithuuuusassaiuveasa dsgil

96



97

UITUNYNITY
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http://homemaderobo.blogspot.com/2012/08/ultrasonic-sensor-interfacing-with-8051.html\
http://www.arduitronics.com/article/ultrasonic-ranging-module-hc-sr04

2] mslFanuauaesdanslatia
http://cpre.kmutnb.ac.th/esl/learning/index.php?article=hc-sr04-ultrasonic
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http://www.atom.rmutphysics.com/charud/oldnews/0/286/10/sound/sound/velocity.htm

[4] naserniAveslaleanlasuas (LED)
http://electronics.se-ed.com/contents/112s096/112s096_p07.asp
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B8%87

[5] mslfanulaleanlasuasnuuasa Arduino
http://www.arduino.cc/en/Tutorial/Blink?from=Tutorial. BlinkingLED
[6] mimuﬂmmzmi‘l‘fj’am RC Servo Motor #382350 Arduino [1]

http://www.thaieasyelec.com/article-wiki/review-product-
article/%E0%B8%9A%E0%B8%97%E0%B8%84%E0%B8%A7%E0%B8%B2%E0%B8%A 1 %E0%B8
%95%E0%B8%B1%E0%B8%A 7%E0%B8%AD%E0%B8%A2%E0%B9%88%E0%B8%B2%E0%B8%
87%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%84%E0%B8%A7%E0%B8%9A%E0%B8%84
%E0%B8%B8%E0%B8%A 1 -rc-servo-motor-%E0%B8%94%E0%B9%89%E0%B8%A 7%E0%B8%A2-

arduino.html
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[7] M3AIuRuazns1Fa11 RC Servo Motor A38185 Arduino [2]
http://makerzone.mathworks.com/resources/servo-control/
8] M51Fa114u85A Arduino tiiaafy

http://www thaieasyelec.com/articlewiki/basicelectronics/%E0%B8%9A%E0%B8%97%E0%B8%84%EQ
%B8%AT7%E0%B8%B2%E0%B8%A larduino%E0%B8%84%E0%B8%B7%E0%B8%AD%E0%B8%A
D%EQ%B8%B0%E0%B9%84%E0%B8%A3%E0%B9%80%E0%B8%A3%E0%B8%B4%E0%B9%88
%E0%B8%A1%E0%B8%95%E0%B9%89%E0%B8%99%E0%B9%83%E0%B8%8 A%E0%B9%89%E

0%B8%87%E0%B8%B2%E0%B8%99-arduino.html

https://www.gravitechthai.com/guru2.php?p=260





