DT12301 Ms@oulsuASUAIUAURUSUAINDAISAN W %‘]
%

8¢ Professionals

Control Robotic Programing
for Education

unh 3 lulasAaulnataas ua:msﬁau[dsunsumuqu>

Arduino a>¢ Tinkercad

(.

NUIEAIFNSIDISE QS.00FANS LAISAUANSS
Asst.Prof. Dr.Nutthapat Kaewrattanapat

%email nutthapat.ke@ssru.ac.th




518361 DTC2301 a1slUsuasunduANKUBUAIWINISAAYY  3(2-2-5) kibuda
Control Robotic Programing for Education

A195UN9S19IB1 Course Description

LUDAQ NOUA AAgITavASITU Principles theories associated with
[UsliAsula=nsnduAUKUgUd Kkanns  control robotic programing for
druus=nau lAsvasioazkinnuov education. Principles, component,
KUBUA AruduUtUavlUsuASUMY structural of robotic. Computer
3Uachv 9 KanAIsWhavAu HYIAU language, Elements of computer
DVAUSNDU anueu=A1EL MSIoU language, Syntax, computer
[UstAsy Juciouds MSILASIEK AS programing, Algorithms, Analysis
DoALlUUMSIIgUlUSIIASUADUAL and design control robotic

KUEUCINDAISANL programing for education.
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unii 1 SngrMsKugudWanIsAAL (QDUA 1 Las OdUAR 2)
uni 2 a=tuAnwvAuMsSWauuudanskuaud (STEAM4INNOVATOR Certificate)
unii 3 ulAsnaulnatass wazns@oulusuAsuAIUAL
91Q3lu Arduino G2e Tinkercad
unii 4 nslUsunsuAdUALDIQ3LU Arduino SouAuUDa LCD
unii 5 nslusunsuAdUALD1Q3TU Arduino SOUAU Ualaassash

unin 6 n1slUsunsunIuAUD1QalU Arduino SOUAU lBULBSOSIDIA
S=gzKkIvadgAdUDans lsln

AslUsuinsunduUAUD1QalU Arduino SOUAULBULEDSOSIDIOADIUEU

unn 7
unin 8 N1sWauUlASHLILAIUDINYINISKULUCIWDNISFAAL
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Arduino ad# Tinkercad

¢ nswwlazlnauis:=uu (System Theory) uass:uuauavanailvd (Embedded System)

« nswwazwkhgdaululasaaulnsiaas (Microcontroller Unit: MCU)

+ nswuazmsldsuasuiwanduaunsivuvaviulasaaulnsiaas (Control
Programming)

« nswuaznigidaumsuaavwa (Output) Wiuguasad 1u Kaoa LED uwv LED Matrix
. nswuuazlﬁﬂmﬁaaﬁumsmuhﬁaga (Input) WIUS:UULBULEDS (Sensors)
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Systems Theory

Systems Theory

environment

A system and its environment (Sadowski 1999, p. 19)

Sadowski, P (1999), Systems Theory as an Approach to the Study of Literature:
Origins and Functions of Literature, E. Mellen Press, Lewiston, N.Y.
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Simulation AanNnU

Agent

AGENT

PERCEPTS

PROCESSING

LININNOJUIANA

ACTUALTORS/ OUTPUT
EFFECTORS ACTION


https://claude.site/artifacts/3adca1d2-38e9-4837-9702-cf070874146b
https://claude.site/artifacts/3adca1d2-38e9-4837-9702-cf070874146b
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aaav Arduino IDE
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©.C
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& https://www.arduino.cc/en/software

HARDWARE SOFTWARE CcLOUD DOCUMENTATION + COMMUNITY ABOUT

N
| CQmm (]

Over-the-Air

s woen cores -
CODE ONLINE GETTING STARTED £ Ubraries 4 it brightne uPdates
- . DISCOVER MORE

O

Start coding online and save your sketches in the cloud. The most oy o
up-to-date version of the IDE includes all libraries and also
supports new Arduino boards.

Q@ serial Monitor

Downloads

DOWNLOAD OPTIONS

ArdUInO IDE 1 .8.1 9 Windows Win 7 and newer

Windows ZIP file

The open-source Arduino Software (IDE) makes it easy to write code Windows app Win8.1or 10
and upload it to the board. This software can be used with any

i Linux 32 bits
Arduino board.

Linux 64 bits

Refer to the Getting Started page for Installation instructions. Linux ARM 32 bits
Linux ARM 64 bits

SOURCE CODE Mac OS X 10.10 or newer
Active development of the Arduino software is hosted by GitHub.
See the instructions for building the code. Latest release source
code archives are available here. The archives are PGP-signed so Checksums (sha512)
they can be verified using this gpg key.

Release Notes
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sketch_sep11a| Arduino 1.8.19

sketch_seplla

oid setupQ) {
// put your setup code here, to run once:

}

void loop(Q) {
// put your main code here, to run repeatedly:

Sketch uses 444 bytes (1%) of program storage space. Maximum is 32256 bytes.
Global variables use 9 bytes (@%) of dynamic memory, leaving 2039 bytes for local variables. Maximum is 2048 bytes.

1 Arduino Uno
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1Gouda Arduino Auany USB

@ Arduino File Edit Sketch Tools Help 3 ¥ b N @B B 100% @3 S € Sun11Sep

Auto Format
Archive Sketch
Fix Encoding & Reload ~ | Date Modified Size Kind
Manage Libraries...

. . Today 16:10 500.1 MB Application
Serial Monitor

Serial Plotter

WIiFi101 / WiFiNINA Firmware Updater
sketch_sep11a | Arduino 1.8.19

Board: "Arduino Uno" > Boards Manager...
Port
Get Board Info

Arduino Yan

v Arduino Uno
Programmer: "AVRISP mkiIl" > Arduino Duemilanove or Diecimila
Burn Bootloader Arduino Nano
Arduino Mega or Mega 2560
Arduino Mega ADK
Arduino Leonardo
Arduino Leonardo ETH
Arduino Micro
Arduino Esplora
Arduino Mini
Arduino Ethernet
Arduino Fio
Arduino BT
LilyPad Arduino USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older

Arduino Robot Control am storage space. Maximum is 32256 bytes.
( Arduino Robot Motor f dynamic memory, leaving 2039 bytes for local variables. Maximum is 2048 bytes.

A

Arduino Gemma



1Gouda Arduino Auany USB

@& Arduino

File

Edit

Sketch

Tools Help

¥ v I N G B 100% @A =T Q © Sun 11 Sep

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

WIiFi101 / WiFiNINA Firmware Updater

Board: "Arduino Uno"
Port
Get Board Info

Programmer: "AVRISP mkiII"
Burn Bootloader

~  Date Modified Size Kind

Today 16:10 500.1 MB Application

® sketch_sep11a | Arduino
>

> Serial ports
/dev/cu.BLTH
/dev/cu.Bluetooth-Incoming-Port
‘ /dev/cu.usbmodem144301 (Arduino Uno)

}

void loop(Q) {
// put your main code here, to run repeatedly:
digitalWrite(13,HIGH);
delay(1000);

digitalWrite(13,LO0W);
delay(1000);

Sketch uses 444 bytes (1%) of program storage space. Maximum is 32256 bytes.
Global variables use 9 bytes (0%) of dynamic memory, leaving 2039 bytes for local variables. Maximum is 2048 bytes.

|2 Arduino Uno
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@ Arduino

File

Edit

Sketch  Tools Help ¥ v I N @& 3
Verify/Compile #R
Upload

Upload Using Programmer ~ Date Modified

Export compiled Binary

Today 16:10

Show Sketch Folder
Include Library >

Add File... sketch_sep11a | Arduino 1.8.19

sketch_seplla
void setup() {

// put your setup code here, to run once:
pinMode(13,0UTPUT);

}

void loop(Q) {
// put your main code here, to run repeatedly:
digitalWrite(13,HIGH);

delay(1000);
digitalWrite(13,LOW);
delay(1000);

Sketch uses 924 bytes (2%) of program storage space. Maximum is 32256 bytes.
Global variables use 9 bytes (@%) of dynamic memory, leaving 2039 bytes for local variables. Maximum is 2048 bytes.

12 Arduino Uno on /dev/cu.usbmodem144301



1Gouda Arduino Auany USB

@ Arduino File Edit Sketch Tools Help % 7 0= N B B 100%

Name ~  Date Modified

@ Arduino.app Today 16:10

sketch_sep11a | Arduino 1.8.19

sketch_seplla

void setup(Q) {
// put your setup code here, to run once:
pinMode(13,0UTPUT);

}

void loop() {

// put your main code here, to run repeatedly:
digitalWrite(13,HIGH);

delay(1000);

digitalWrite(13,L0W);

delay(1000);]

Sketch uses 924 bytes (2%) of program storage space. Maximum is 32256 bytes.
Global variables use 9 bytes (0%) of dynamic memory, leaving 2039 bytes for local variables. Maximum is 2048 bytes.

12 Arduino Uno on /dev/cu.usbmodem144301
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Pulse Width Modulation: PWM

»+ PWM K30 Pulse Width Modulation Fa tnadaAmsAdUALLSYAUTWANDEUN
avlgoaunsailwwi lagnisusunIunIvUaLWaddeyayieudona

KanN1SN1vLIU .

. asmafgfywmvvaaﬁﬂ DIUAALN

. USuwaguyvnaindayayreutdu ON
(mmﬂ:n\)ua\)vvaa)
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Pulse Width Modulation: PWM

« PWM KSo Pulse Width Modulation Aa inAadAMSAIUAULSYAUIWWIIDAEN
avlgoaunsailwwi lagnisusunIunIvUaLWaddeyayieudona

Us:loyu

* ADUAUADIUISIUDLODS
 USuAIIUaLYDY LED

* ADUAUREUKANDIUS=UUIADIUSOU
o (Gluodvasudaviw DC Wu AC

full cycle




Pulse Width Modulation: PWM Simulation A3ARd

»+ PWM K30 Pulse Width Modulation Fa tnadaAmsAdUALLSYAUTWANDEUN
avlgoaunsailwwi lagnisusunIunIvUaLWaddeyayieudona

mvvﬁuaq\)ﬁaasjmua\)éfyfyw Pulse Width Modulation
(PWM) ns=qu Duty Cycle wanaiviu 3 s:Qu wsauLaqw
WaawsnUaoaAdUavuavKaaalw LED

10% Duty Cycle

deyeyreu ON Wevydvaue ta= OFF Wudiulkay
dowalkraaalw LED adwdagnga (Ltnua=qu)

40% Duty Cycle

deyeyreu ON unudu uagvaw OFF uinAs1 ON | e
kKaoalw LED axwdulussauuiunaiv
80% Duty Cycle duty Ao drvnandeyeyreutdu ON
daeyeyreu ON LUuaauihfg las OFF lWEJ\)ZJZ)\)E{u('] full cycle Ao KivsaudayayIau
Kaoalw LED am\)mﬂnaoiumam\)u Us=nauddeyon ON ua: OFF



https://claude.site/artifacts/dc76363b-1a59-4fe6-8ff5-15a3d314c542
https://claude.site/artifacts/dc76363b-1a59-4fe6-8ff5-15a3d314c542

Pulse Width Modulation: PWM

« PWM KSo Pulse Width Modulation Aa inAadAMSAIUAULSYAUIWWIIDAEN
avlgoaunsailwwi lagnisusunIunIvUaLWaddeyayieudona

Uad

« Uszansnwgv Wovonnsgeyldawavviuci
« AUAUIGUUUE
 BuiuvigauszuuadNalazlulaspaulnsalass

aslgviunalu

+ aUnsaudldnnsadnd
* StUUADUAUDALUUD
«  gUYUA

« uUasadlWwiluuu



DTI2301 misiwgulusuasunduauKugudiwamIsAnuw WA.QS.e03ANS UAISaUANS

msTUsuﬂsuwT'laﬂ:)UﬂLJhaam LED

————

=
Cathode || Anode 1 ﬁ

CATHODE (-)

_____________________

oy

r-q%@\u L~
; s“‘nlq \% UNO

'Y -, Rxﬂ.l ARDUINO
il €., l'm|’ ‘... o Vo fn s 5 5 y
m . =

£ w»
o

AREF
~11
~10

RESET I

TXO » 1
RX0D 40

DIGITAL (PuM= ~)

- OOQUNO_,

Rx B Arduino "

ICSP2

https://www.circuitbasics.com/arduino-7-segment-display-tutorial/



LED KSo Light Emitting Diode

* AD E)UﬂSEUEﬂSﬂ\)CDU'IﬂEﬂU”ISﬂan\)lla\)[OlUOUﬂS Lalwwhlkawiu Us=Kea
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kKaoQ LED

Arduino1_Nutthapat

QO EIE A very

Arduinol_Nutthapat §

void setup(Q) {
// put your setup code here, to run once:
pinMode(13,0UTPUT);

Cathode || Anode
(-) (+)

void loop(Q) {
// put your main code here, to run repeatedly:
digitalWrite(13,HIGH);
delay(1000);

digitalWrite(13,LOW);
delay(1000);

ey -

dn‘
q

~'Hl

L JsL(\ \J L ’
. 3 :Tx”.‘ \% UNO
gy éRx"l! ARDUINO

ﬂ(lv'll||(y~'. ‘ ‘

Sketch uses 924 bytes (2%) of program storage space. Maximum is 32:
Global variables use 9 bytes (0%) of dynamic memory, leaving 2039 t
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AISATUDUAIGDGIUNIU

R=(Vs-Vf)/(If *N)
lagn

R = ArAdudnuniundavais (loKku)
Vs = uisvautikavog (Ihad)

Vf = usvauannasou LED (Ibad)

If = nszuandavaistklkaniu

LED una:zkaaa (auuds)
N = $1udu LED (lunTda 10)

M281vAISATUIEU

Vs = 5V (Arduino)

Vi =2V
If =20mA
N =10 KaoQ

R=(5-2)/(0.02*10) =15 loKu

(UNLUAUD ASLEanAIAadaIUNIUN

(adAgvuazuInaIAMNAIUDulaEdnloe

U 18 KSo 20 loKu



Aa1saWwWiuov Arduino

Arduino ;elwWoanulldkalres:=au Juagsuyav Arduino

1.wumralwkan
e 5V Dglwas:uaasw 5 bad
« 3.3V p1elwas:ziaaso 3.3 bhad (Jluuivsu)

2.Wwuadaoa (Digital pins)
. WadvAudu OUTPUT uasfkualéilu HIGH 2::elw 5 Dac
* UI0SU WU Arduino Due m1elwn 3.3 Dad

3.wu VIN

. {unsedn Arduino [asulwWidevmiuudaw wu VIN s=alwimauuseduftouldiul (fau
A1saqLsvau)

dmsSunisao LED lagasy Jaa=Gwudaaaanoglw 5 had




kKaoQ LED

Arduino1_Nutthapat

Cathode || Anode
(-) (+) .
void setup(Q) {

// put your setup code here, to run once:

pinMode(13,0UTPUT);

pinMode(8,0UTPUT);

}

void loop() {
// put your main code here, to run repeatedly:
digitalWrite(13,HIGH);
delay(1000);
digitalWrite(13,L0W);
delay(1000);

L
W 8 A 2 8 A B EE RS EE R
05 S¥ o e

digitalWrite(8,HIGH);
delay(1000);
digitalWrite(8,LOW);
delay(1000);

i e ARDUINO

sketch uses 980 bytes (3%) of program storage space. Maximum is 322

“1AlhAal viarti Al ac 11co O hiwdkoe YN A€ Avinamt ~ mamarys 1aoammana 2020 -
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Incredible Gogo-Bigery

Code § W@ Stop Simulation Send To

1 (ArduinoUnoR3) ~

void setup() {
// put your setup code here, to run once:
pinMode(13,0UTPUT);
pinMode (8,0UTPUT) ;

}

void loop() {
// put your main code here, to run repeatedly:
digitalWrite(13,HIGH);
delay(1000);
digitalWrite(13,LOW);
delay(1000);

0 LI )
e e

digitalWrite(8,HIGH);
delay(1000);
digitalWrite(8,LOW);
delay(1000);

_
fghi

abcde

(™8 Serial Monitor
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Spectacular Vihelmo-Wolt

E « @ @ 8- — - czal 8 P Start Simulation Send To

Xt ¥ & A\~ 1(ArduinoUnoR3) ~

// C++ code

//

void setup()

{
pinMode (7, OUTPUT); //RED
pinMode (6, OUTPUT); //BLUE
pinMode (5, OUTPUT); //GREEN

}

void loop()
{

int 1i;
for(i=0;i<=2;i++){
if (i==0){
analogWrite(7,
analogWrite(6,
analogWrite(5,

~mmm ARDUINO

}

else if(i==1){
analogWrite(7,
analogWrite(6,
analogWrite(5,

}

else{
analogWrite(7,
analogWrite(6,

POWER ANALOGIN analogWrite(5,

oo—llll-ooo
ooo—llll-aoo

|

|

S e e

6 o ¢
e
°

7
8

[alya)]
Y > Z2 Z £ O = N ™M < In }
bhOoS>S aAaddadcd delay(1000);

}
}

B serial Monitor
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Seven Segment Aiu Arduino UNO

—qg f - a b—
/ AKkualik SevenSegment_Three
/ Segment Pin | Arduino Pin B Texs i void setup() {
_ // put your setup code here, to run once:

for(int x=0;x<=6;x++){
pinMode(x,0UTPUT);
}

}

void show_three() {

digitalWrite(Q,HIGH);
digitalWrite(1,HIGH);
digitalWrite(2,HIGH);
digitalWrite(3,HIGH);
digitalWrite(4,LOW);

digitalWrite(5,L0W);

digitalWrite(6,HIGH);

 Arduino Pin_
o
6

= mmm ARDUINO

¥

void loop() {
// put your main code here, to run repeatedly:
show_threeQ);|

)

3




Seven Segment Aiu Arduino UNO

® @ SevenSegment

—g f - a b—

SevenSegment §

void setup() {
// put your setup code here, to run once:
for(int x=0;x<=6;x++){
pinMode(x,0UTPUT);
}
}

void show_two() {
digitalWrite(@,HIGH);
digitalWrite(1,HIGH);
digitalWrite(2,L0W);
digitalWrite(3,HIGH);
digitalWrite(4,HIGH);
digitalWrite(5,LO0W);
digitalWrite(6,HIGH);

}

void led_off() {

for(int x=0;x<=6;x++){
digitalWrite(x,LOW);

}
}
void loop(Q) {

O
// put your main code here, to run repeatedly:
Cj - C dp show_two();

delay(1000);

led_off(Q);

delay(1000);




Seven Segment AU Arduino UNO
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fAKualk
Segment Pin

Arduino Pin

il‘\“{‘\ii‘\ill“‘%‘\i’!\iI‘\“‘\
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@ SevenSegment

SevenSegment §

void setup() {
// put your setup code here, to run once:
for(int x=0;x<=6;x++){
pinMode(x,0UTPUT);
}
}

void show_two() {
digitalWrite(@,HIGH);
digitalWrite(1,HIGH);
digitalWrite(2,LOW);
digitalWrite(3,HIGH);
digitalWrite(4,HIGH);
digitalWrite(5,L0W);
digitalWrite(6,HIGH);

}

void led_off() {
for(int x=0;x<=6;x++){
digitalWrite(x,LOW);
}
}

void loop(Q) {
// put your main code here, to run repeatedly:
show_two();
delay(1000);
led_off(Q);
delay(1000);




Seven Segment au Arduino UNO m—

Spectacular Bombul-Densor

-@] “«~ @ @ ] — - ('4 S ' )1:14 Code n
SevenSegment §

Compon( void setup() {
Basic| // put your setup code here, to run once:

SevenSegment |

4

for(int x=0;x<=6;x++){
. pinMode(x,0UTPUT);
. Searct }
+..'.' . . - e }
-~ o ~ eFrpEeRRE AREA2R
— . " o . L I T LI B VOidShOW_tWO(){
A L N B I B I I N L I I I s dlgltalwr‘lte(o’HIGH);
P L A ¢ o 0 0 0 | 7 N
e e ew veoevvww = digitalWrite(1,HIGH);
“ e e e D I “ e e e Resistc dlgltalWFlte(Z,LOW);
digitalWrite(3,HIGH);
. . . . .. . digitalWrite(4,HIGH);

digitalWrite(5,L0W);
@ digitalWrite(6,HIGH);
}

Potentiom yoid led_off() {
for(int x=0;x<=6;x++){
) digitalWrite(x,LOW);

}
N E
void loop(Q) {
// put your main code here, to run repeatedly:
show_two();
delay(1000);

ARDUINO - led_off();
delay(1000);

9V Batte
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