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PgDip. Computing (L'pool, UK), NDT Electronics & Telecom (UoM), MCP, MOS, ECDL (UK)
Systems Engineer, Compu’rer/ Robotics lecturer and Science writer
Founder & CEO - Academy of Robotics
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WHO IS IT FOR?
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= Students from grade 6 to grade 11.
m Students of any academic background.
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PROGRAM STRUCTURE
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m Microcontrollers for robots
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THE DIFFERENCE BETWEEN MAGICBIT AND
MICRO:BIT/ ARDUINO/RASPBERRY PI

”‘-"u_n

Recommend h | Makers and enthusiasts
(above college)

Processor 64-bit-1.4GHz quad core

Size 85mmx56mm

Programming environment | GCC, Python

] C, C++, Python

Programming language

| Bluetooth, Wi-Fi,
network port, USB,
camera port, LCD port,
HDMI, headphone port

Original onboard

3 Jumper, expansion board

How to connect external devices

Compatible voltage |3-5V

-




INSIDE THE MICROCONTROLLER
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INSIDE THE MICROCONTROLLER

Sige SEWMGH FVBIIN0G

&0 @GO RAM & ROM ®@9» SOeD 6200 §I1CID/ 85CID S DEIE B0 6d.
OD® R OSGH 6ERE CIHK NS R HDGE SIRMGO SOOIDED 6ERE DHO HHINOD O BIHG.

Arduino, Raspberry Pi, Node MCU, ®:8%®0 && micro:bit §1€% DGE SICD BEH CCIDOL 6D.

Node MCU 32 ESP8266 Raspberry Pi PandaBoard  Arduino Uno micro:bit  Magicbit



BASIC COMPONENTS OF MICROCONTROLLER

OGcaemIcDIRes Yem 6mOs

- CPU, memory, I/O all integrated into one chip. CPU RAM
- Used in an embedded system T80

- Microcontroller uses an internal controlling MICROCONTROLLER
bus. 1'0 PORTS ROM

- Fewer instructions to process

- Inexpensive and straightforward

- CPU, RAM, ROM, I/O and timer are all on a
single chip.

- Low processing power

- Low power consumption

- Bit-level operations

- Typically 8/16 - bit

]

COUNTERS TIMERS




MAKING ROBOTS WITH MAGICBIT

08500 =50 66)6DID6T HHDgs

Magicbit (58 De®B®)IMDES 680 OGO SHE] o) &t®
eMENWMO® BHEPIEMIBCIROGH OO PHOCEDDE
PEOS® §1086) HO® BEH § PEERDEDIDD ES10BEH.

Robotics, programming, Internet of Things (loT) &®
PERMEISHD OC210 DS GOE SOIBGD BGED DHeSHOR
QeSO &30 g5 HO® BCH AiBHIO & gHHOOD
Oe6B®)00, SOBEDENO OeHS D18 @RI 6ER L.

STEM.ORG @63 6@1® &) €830 20 Hei® HOEO ED
ODOY) GIGDHDC OB OO HOIHBE DGR
DODGEGO NMNOD) WO DD CSWOSICHD.



THE SPECIALTY OF MAGICBIT
98500 & declzslDs

6O gldw: www.magicbit.cc



ABOUT THE MAGICBIT

SuID0 DSemANcRIRG O

E306OED BO® P SHEIEO) BOVIRD DE S DO
mblocks &® Scratch ©it5 €ivs e OREOHS) LO®
CMES HEI DO L.

Wi-Fi &3® Bluetooth 63@30m) 6®8 &S 0 LED, OLED,
Buzzer 03605 OO HO@e e »O®S Robotics &) loT
021318 §I088) HO®O LeE® 6DEMD.

@8O0 SO B gioIed ESP 32 H® § Dy Si1e» Ok
SEDHO DOMHBS). Dei® OB D56 §IGREeD) @ §KI HOY
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WHY IS THE MAGICBIT MICROGONTROLLER SO VALUABLE?

S0 Hge s)EME G 6ON6O IOy EPDIGH ?

e®® Hyc sIeD S0SOG SO DE IS BENEIMO NGO gRE DO gONO 6@RGE
eRBE eI & &SO5 DK EMBAEHO 9B SHEHEDS) BOVHR HOBO IS MNBENO 5.

Cins oD IDTed (visual code builders) DPEEDDHEH CINOD eNOS emen®) §OC magic maqic
e®® DiREONS SHEEDS HE@eG DO OB HS ).

Aruino, Scratch, MicroPython, Red-Node, Javascript and C # »® § .net nanoframework e
MNODEES) § D¢ O DRNBOBDS) O DE N Hen. :
CiO0BT DDA 6016 MBsHm SODST DBIE SRS OB &M DO HewO §iH
$es).

N % ThingsBoard Blynk BU=.=

i f
AVt ) B

GOOg!e Cloud Platform

Azure, GCP, AWS, ThingsBoard & Blynk &t loT ed&m) 60® &8 S565eds) SmRDERD DO
DD DE N SHesn.

gIDONEEE ESP32 eacon i projects 9 S6EeDs HHRIDNOD DE HIS SHe.




PROGRAMMING MAGICBIT

Sui00 nOV6ED v» WE »B WO
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SOFTWARE INTERFACE

DSIRO0 Dacmo®ms

% Magichbit Uploader 20 e - <
——— Software vesion

Arduino IDE Software NeEK Uioioada

Migicbit connected port

USB Port

You can upload precompiled

firmwares theough this option

This femware

program rnaghv

v TR

» hitps://github.com/magicbitlk/arduino-esp32/releases/download/Magicbit/package_magicbit_index.json



PROGRAM STRUCTURE
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= GIving computer training

for use Arduino language oosa:

ARDUINO
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e0ICR) MWBSMCH EIEH)

SO®END DIRBONS) 6CIEI NSO

Why coding is so important to children ex8mcens ¢510530 956® Dieost dDsiesy & 8?
What is a Program? x»@ecdawe= vy n@x=f &?

How to write Arduino programs &:88gexd 9:0e0vsy eBmdens mostesy emedde?
What is a Functions? c®»de e® m8ewess ?

Coding for blink a LED (LED B8 88 ¢;E8® sew exlnme B8)

What is a Variable and Data Types? (89cxsezs esv exfm D80 wux @=3e?)

How to use variable in the Arduino IDE ? 888023 IDE ®agzevws 80Es 6@ ©i8m1 mosiesy
emeede?

How can we change the value of a variable in Arduino? Arduino 9 89cEse» ¢vw 0dx)ed
WOTes’ emeede?

Data types in Arduino :688exd 8 ¢iBw 1B efn» D&®




ARDUINO INTEGRATED DEVELOPMENT ENVIRONMENT (IDE) SOFTWARE

HE)is6n Dacmoms

§I58)Bem) IDE HOS nEedm SKETCH NAME -~ =3
sketch_aug18a | Arcu-nolt 8.15 | — (] X
eO® BACDIOR MODEWS OISR | L e s oo ARDUING 0E SOFTWARE VERSION

&3@5) OO DRG0 iSO = ) &) [ B B2 < SAVE SKETCH
) §1b8ceD) DO DEE NEDEGD —— _. = (el
MNODEGHS) SOOSIDE ) CHD Yoid set

05HeDCHEH WO BHBS §O aCre :‘SEKVE rPcRHn)GRAM

6D HOD HO® BEHO 6cy) } CURRENT TAB
@@6. v ‘: el {

OPEN SERIAL MONITOR

&2

www.arduino.cc 60 §8dewns) ;
TEXT EDITOR (CODING ARER)
O® ®ICWMG R OB ANHGS. &

SHOWS THE
UPLOADING STATUS OUTPUT PANE / CONSOLE (ERROR MESSAGES)
Skl
U 0 CURRENT LINE NUMBER , CONFIGURED BOARD AND
ARD I N = SERIAL PORT NO




HOW TO WRITE ARDUINO PROGRAMS

PBAGeH] NDs0N culBmOGs Mm6II6H 6m6H?

eDB®Oec HO® ce OO

o> OO 6g EAE. 80 0, 2% SEACE 5 s

SEDC D OB VD OB

D) OD QTG. »

§I58)Ge] DiReO®nes; eDeds volgfsetypl) | THE SETUP FUNCTION ONLY RUNS ONCE

inyfialize digital pin LED BUILTIN as an output.
smmpPinMode (LED BUILTIN, OUTPUT

GDBOBS go®) GCM. = AT THE BEGINNING OF YOUR PROGRAM.

} Ded DO P6dwGeE § 6O SNsn
FUNCTION NAME THIS SEMI-COLON ENDS THE STATEMENT. =98 §ewi0n Dalcy O D6 SOH.
@)y Vshite 143 - B X Dul D mwmncE gdsns DD s 0.
R . Vit e v loop function runs over and over again forever
0¢ 0u geed aDEwe veid loopi() THE LOOP FUNCTION RUNS
umw“pmp".uon rq) S - digitalWrige (LED BUILTIN, HIGH); // turn the LED on REPEATEDLY FUREVER.
block : delay (100QN; // wait for a secon ol o ot Swd
Eeoc digitalWrife (LED BUILTIN, LOW); // turn the LED off gams:u?af@“@] Hw:;a 555) -
:Tec:llon POL YPRE BAID 000 DRTY, 99 TUA TEpMNNNALY: delay (100 //lwait for a secon '
gzt L '
THESE BRACKETS MARK THE BEGINNING THIS SYMBOL STARTS A GOMMENT.

a 59 60c a.
AND END OF THE FUNCTION. S5 Syout. T 6P 02 @D

608 6wl DA Fwer OBV 50 FOBING SENY 6W6H.




PROJECT 1: BLINK A LED WITH DIGITAL WRITE

Hsmomd 1 - LED d@dess 5D 3 e1@dd

Digital output @85 DO PEERHEISD &S00 HNHERMDE HOBVO 6®8) & GO0 RIeRND) GId.

Crrrrrrrero

@8 DNDGS 6ERE SHCID GOt PBE GOHHO BimEDed (high) 9HE 6DIEOGMOGHE (63I@I1DBEGS 5v § |
e® 3.3v gmoc)

O SHE GOGH 6RE BiMEOems) (low) eDIEIEmMOGHD s O5H® Ov DOO &55)ed.

Magicbit & & HIGH e@es 3.3v e0iEOumOc® ¢ LOW 6@t Ov 6@ output O @10 &S

Code : _—// the setup function runs once when you power the board

void setup(){ -
pinMode(18,0UTPUT);— — // n1tialize digital pin 13 as an output

; _ // the loop function runs over and over again forever

void loop(){
digitalWrite(18,HIGH); // turn the LED on (HIGH 1s the voltage level)
de]ay(lOOO)' — // wait for a second SR
digital Write(18,LOW); — // turn the LED off by making the voltage LOW m*
delay(1000); ”TT?TT? REENLED

// wait for a second

h




DATA TYPES

HEmomd - LED d@deyl 59 53 2t@dd

§08gem) 6 DYED CiBx B ¢ OO®G.

Void
(Used in Function
declaration

BDIRD
Hoomd BE)

Eg. Selup and

Loop functions

Data Type
¢oin 8o

l—i—l_'_!—l—l

Byte Int (Integer)
(decimal value (Used to store plus or
0 £0 255 ¢z § minus whole numbers

D® el A% 1Y e
0200 abies ©.dn)
©n BEO) & ©a5 HE0)
Eg Int appla = 2; (This will store value 2 in variable apple)

numbar 0 (decimal yalue) -> 00000000 (binary value)

number 255 (daecimal valuo) -> 11111111 (binary valuo)

Flot and Double
(Used to store
decimal points

Char (Characters)
(Characters are
stored in numbers

¢@® 2021 gi®d @edpIOmE
ot 8800 0Bm a8t mém caA8)
moz cA8)

Eg. Eg.
fioat temp = 3.14: (This will store dacimal valya  ©har alphabets = A", (This will slofe A

3.14 In variable temp) in glohabets)
-

character value "65°

bool/ (Boolean)
(Store values only
in True or False
BHs evd guos A0
deor oy 9188
2¢r Bm c8)

Eg.
boolean check = trus,
(Initializing variable check with true)

boolean mate = feise,
(Initializing variabie mate with faise)



ARDUINO PROGRAMMING

b6 MOcAdD®

08GEen) HREEING MY POCEDD HIBIOIO eem) 6GEs) &I G,

If - conditional statement

if (condition) {
//statement (s)
}

Conditional Code

If condition
is true

If condition
is false

if .. else - conditional statement

if (conditionl) {
// do Thing A

}

else if (condition2) {
// do Thing B

}

else {
// do Thing C

}

IF (A=TRUE)
Then B
Else C
End IF

TRUE

FALSE




OLED SCREEN

OLED e03) 2023 @ ScH® § MA5HD gIeRi® De®idm Bewid) 6y cO6ed 50 DR gMIONGERE.

OLED 983 a8 63066I®6e 6N DO D0 GISRIDGO &850 ciude® & OLED OED &, 0F), e &0 SE gio® Db 4 » 06® 4 &
&5 g0 6® B8rEeE O5)eds) OLED cbnd 506 @68 D6 HoE@ens 6d.

Light Output
Transparent cathode/

electron injector

» . _ POLARISER POLARISER . [}/
)0/ COLOUR FILTER ENCASPULATED \‘

. GLASS GLASS —o<

e LIQUID CRSTAL QRGANIC LIGHT EMITTING
o
TET DIODES—*
GLASS -G'i_féls-/. - . y
.\ L QY : .—- y ; /;_./" / :
:5'?” BACK LIGHT &

Organic electron transport layers
Anode/hole injector layers




TYPES OF OLEDS

OLED 80 gih» Omecs) ecDbmen® gimd. AMOLED (Active Matrix) & PMOLED (Passive Matrix). AMOLED 8§06 ®&2 PMOLED @0 &)
SODEC5MNO 65IHQ® DO CAR.

PMOLED

NN Passive Matrix OLED: simple design, limited resolution,
small size

PMOLEDs used in MP3 players, secondary displays,
wearables

AMOLED

AMOLED: higher resolution, unlimited size, more
expensive production




OLED APPLICATIONS

eOECENE DR €L 0 OLED cOHm® 5O Giacd ¢S1o® HHSHR Snds) S & &io.

B2

Satellite phone Filling machine Multifunctional

Navigation

Carpool meter

.'

Pilot watches Fish finder POP machine tom Coffdee nl'nachine
ISP

Press display

Medical
equipment

Electric energy Charging pile
tester




PROJECT 2: DISPLAY TEXT, LOGOS, AND IMAGES ON THE OLED SCREEN

Smomd 2 - OLED 560 d» Fala6, 56@ Soculn &9 65 sebrns 550

finclude <Wire.h>

e <Adafruit GFX.h>

Clears the OLED display.

Adafruit —_SSDI 306 display(128,64);

void setup () {
display.begin(SSD1306 SWITCHCAPVCC, 0x3C);
display.display();

delay(3000);

N Sefts the colour of the text.
dlspiay.:ioarb:splay )2
display.setTextSize(2);

display.setTextColox (WHITE) ;
dsopiay peintin(-Helion Sefs the cursor
' (determines where the next text will appear)

Set the font size of the text.

display.setTextColor (WHITE) ;
display.setTextSize(1l):
display.setCursor (0, 295);
display.printlin("Welcome to");
display.println();
display.println("Magic")
display.println("Bit");
display.display();
disgplay.clearDisplay():

Updates the changes to the screen.

delay(1000);



PULSE WITH MODULATION (PWM)

PWM D3 9o 30D GS3CD ORS &8) 63021 HBNYS® &3oGE) CHSNCHE HOe® NBBSICE.

PWM §6) @08ies) &000a 608 D gm0 86 HD0® 650 &) S DD g0 OGS DER Soed DRE 6] DER 6188 O 6®I0C6rHs)
Cled® NODMED S@ITNEK HEIBNG HOY) ERDE.

BBOE BEDS VG BNVDBEGS) MBG SHDE EMOD N0 6HIG PO ORO Ot g8 RPM 88 18 O gm0 6®I00e6ES 6D®MG NRDG HO®
O MEGHB® B DO RIEG.

Resistor

(Light Bulb) -
. el 100%
Witc
Conductor o t o ’ “ H H H 50%

off —

il |
] lS:HHH[HFm

(- charge) Baticry ]|+charg¢) i




PULSE WITH MODULATION (PWM) CONT..

Randomly change the brightness of the LED

50% Duty Cycle
50% Duty Cycle
75% Duty Cycle
75% Duty Cycle
25% Duty Cycle
25% Duty Cycle
75% 8
Off
50% Duty Cycle
75% Duty Cycle

25% Duty Cycle



PROJECT 3: CONTROLLING THE LIGHT (ANALOG SIGNAL) IN A BULB

SHESIMOMO 3 - VD™ PeEIMG S)ENG 5HOO

0®® HuI@Oon® HES VO 6@, LED dED emi 6@I00c DS HB8OE 88CINGHS) IR DHE N 6D HHiem &) §) Do8® HODes)
eWEL ¢ (YD DO 6CH GIO.

Parameter 1 - Defining a variable to
store the value generated
by the for loop.

$#include <ESP32Servo.h>

Parameter 2 - Specifies the condition that
needs to be true to run the
forloop (else it breaks out
from the loop)

void setup () {
pinMode (16, OUTPUT

}

void loop () {
For(int . = 0; 4 < 256; 1t+){

logWrite (16, 1i); -
Zna o ] = 1) Parameter 3 - Specifies the change
elay(10) ; X
} happens to the variable
in each cycle, in this
case 1, added toi.



CONTROL DC MOTORS USING PWM

PWM :9m6is3 DC 6®106 3)@06 H6% 56T

Input Voltage

OER e®IOCGD §ICID EDICOGIMNOG NERMG HOOS 0 O® ®IOCEE av 100% Duty Cycle
COME SICHG DE MNDC.
ov
e®c 8¢ MO BMS®O PWM 30Ge) 500D DO RJGE.
Dutzyszcle
3v
|
Duty Cycle
50%
3v
i kil . B BN
\ERARE

Duty Cycle
90% :
3V £ o
“=-=-=H-=-=-=-H=-=---H===-H====}-- 2.7V average ./
90% Speed 3 ;
ov | .



PROJECT 4: CONTROLLING SPEED OF THE DC MOTOR

MO 4 - 6DI066H 6N S)ENG HOD

6®® FrIOoD® NHES DO EBIVCEHD EDMG NEJG MO §GOL DO 6Cy L.

#include <ESP32Servo.h>

Q; 1 == 255; itt)

foxr (GinE I

int MIA = 16; //motor drive input pins

int M1B = 17;

void setup () {
pinMode (M1A, OUTPUT) ;
pinMode (M1B, OUTPUT) ;
}
void loop () {

//configure as output

{ //rotate both motors to direction

for (int 4 = 03 a4 < 256; 4+

analogWrite (M1A, i);//pwm signal

analogWrite (M1B, O0);
delay (100) ;
}
}



PROGRAM STRUCTURE

D)s00 s

m Designing 4 types of robots

> Bluetooth Control Car

> WIiFi Control Robot Car

> Line Following Robot Car

> Ultrasonic Robot Car
m AcQs) 666D 69
m JG-06 606R) SHEM 696
n 6D D OO W6 EDH 6HBD 6IS
m 35D 666R) 6AG




GOVERNMENT CIRCULAR

6566 DNGPNG
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Circular No; 28/2019

All Provincial Chief Secretaries

All Provincial Secretaries of Education

All Provincial Directors of Education

All Zonal Directors of Education

All Deputy Directors of Education/ Assistant Directors of Education in charge of Divisions
All Principals

All Island School Robotics Competition and Exhibition

Itis a well-known fact that in an era Technology is rapidly developed, the world seeks access to
Robotics Technology. Consequently, arrangements have been made by the Ministry of
Education to organize All Island School Robotics Competition and Exhibition with the objective




COMPETITIONS
N0eNIE

» School Category of Sri Lankan Robotics Challenge 2022,
the virtual robotics competition organized by the
Electronic Club of University of Moratuwa.

www.uom.lk/competitions/slrc

» FITIS (Federation of Information Technology Industry
of Sri Lanka) Young Computer Scientist Competition
(YCS) 2021 competition together with the Ministry of B
Education and the support of the University of — . d—
Colombo School of Computing (UCSC), for the 20thtime  “) /c\ 2 1 oo
in Sri Lanka. www.ycs.lk ff'}'{? \ 4

COMPUTER
SCIENTIST



“The nation which does not create new things will not rise”
- Kumarathunga Munidasa

"3ed 3D & NN BB 61D M )

- DAN6Ro Pis |B)




ROBOT TECHNOLOGY




ROBOT TECHNOLOGY
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PgDip. Computing (Lpool, UK), NDT Electronics & Telecom (UoM),
MCP, MOS, ECDL (UK)

YouTube Channel - www.youtube.com/c/srilankarobotics

Facebook Page - www.facebook.com/srilankarobotics
Facebook Group - www.facebook.com/groups/SriLankaRobotics

Voice: 077 295 3717

E-mail: yapadps@gmail.com

Webh: www.srilankarohbotics.lk




