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2 Gestor de Dispositivos e ELEEM @ Motors | Arduino 10512 i | (2] e |
Ficheiro  Accdo  Ver Ajuda '[@ Edit Sketch Tools Help
ey m O HrTl & &b New Ctri+N
a3 JoseCruz-PC Open... Cri+0
P Baterias Sketchbook b _
& Computador Examples , 01.Basics b
€7 Controladores de armazenamento Clase Ctri+W 02.Digital b
=¥ Controladores de som, video e jogos Save Ctrl+5S 03.Analog ,
Cg Controladores IDE ATA/ATARI Save As.. Ctrl+Shift+5 04.Communication »
] {u?untmiafdures 5B (Universal Serial Bus) Upload Ctri+U 0SiControl .
ﬁ D’_EWS‘_”WS SR IMEroR T . Upload Using Programmer  Ctr +5Shift+U 06.5ensors b
“ui Dispositivos de processamento de imagens 07.Display :
& Dispositivos do sistema Page Setup Ctri+Shift+P ;
& Monitores Print Ctri+P S :
¥ placas de rede 03.UsE :
.'ii- Placas graficas Preferences Ctri+Comma 10.5tarterkit b
PRE ‘Ffrngs (COM e LPT) i Ouit CnsQ ArduinolSP
7 Silicon Labs CP210x USE to WART Bridge (COM3) B Oned 2 PR
u Processadores TR T :
u ﬂ Radios Bluetooth EEPROM b Basic L Bartery
€ Biuetooth Module Esplora ' Bara M Buzzer
¥ Ratos e outros dispositivos apontadores Ethernet " IR_Emitters
= Teclados Firmata ’ IR_Sensors
(o Unidades de disco G5M * Lo
i Unidades de DVD/CD-ROM LiquidCrystal " LED
Robot_Contral * Motors
Robot_Motor ¥ ObstaclesCalibration
sD ¢ PushButtons
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C A [§ arduino.cc/en/Main/Software

w Buy -~ Download Products Learning -+ Reference Support = Blog LOG IN SIGN up

- Nightly Builds

- Arduino IDE for Intel Galileo
- Source Code
- Dther Software

- Linino Images for the Yan

Arduino IDE

Arduino 1.0.5

Download

Arduine 1.0.5 (release notes), hosted by Coogle Code:

NOTICE: Arduino Drivers have been updated to add support for Windows
8.1, you can download the updated IDE (version 1.0.5-r2 for Windows) from
the download links below.

- Windows Installer, Windows (ZIP file)

- MacOSX

- Linux: 32 bit, 64 bit

- s5ource

Next steps
Getting Started
Reference
Environment
Examples
Foundations

FAQ
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Support

Arduino™ Library | Code

¢ BnrOneA.zip - Arduino™ Library s Compass

* Buzzer * Encoders

s LED s Gripper

s |CD e lineFollower

s PushButtons s PanTilt

» Battery * Sonar

s Motors s XBee

* |R_Emitters * Diagnosis

s |R_Sensors * (ObstaclesAvoidance

* ObstaclesCalibration * StartRace Detection
Documentation

o Qverview

* Schematic.pdf

» FTDI_Drivers_Installation_Guide for Windows7.pdf
* Documentation ONE A.zip - Components datasheets
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Arduino is an Open-Source electronic prototyping
platform, based on simple hardware and easy to use.
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Atmega328
SPI Master

PIC18F45K22
SPI Slave
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ICSP for PIC18FA5K22 DEBUG LEDs
Programming 12C communication
_____________ bus
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two driving wheels PIC18FA5K22
-3 ¥ 4 A WY Microprocessor
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| programming
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protection fuse
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measurement
Three Pushbuttons
Contrast and
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adjustment
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SPI Interface between the two processors

Atmega328
SPI Master

PIC18F45K22
SPI Slave




BnrOneA — Library Routines

Listagem das funcdes da biblioteca BnrOneA

Setup routines

void spiConnect(byte sspin);

void minBat(float batmin);

void obstacleEmitters(boolean state);

Writing routines

void servol(byte position);

void servo2(byte position);

void led(boolean state);

void move(intspeedL,intspeedR);

void stop();

void brake(byte torquel,bytetorqueR);
void resetEncL();

void resetEncR();

LCD Line 1 write routines
void lcd1(byte string[]);

void lcd1(const char string[]);
void lcd1(int number);

void lcd1(unsigned int number);
vnid led1{lane int niimher):

Reading routines
byte obstacleSensors();
byte readIRSensors();
IntreadAdc(byte);

int readAdcO();

int readAdc1();

int readAdc2();

int readAdc3();

int readAdc4();

int readAdc5();

int readAdc6();

int readAdc7();
intreadButton();
float readBattery();
intreadEncL();
intreadEncR();
intreadEncLInc();
intreadEncRInc();

LCD Line 2 write routines
void Icd2(byte string[]);

void lcd2(const char string[]);
void lcd2(int number);

void lcd2(unsigned int number);
vnid led2{lang int niimher)-
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File Edit Sketch Tools Help

#include <Enrlneld.hs /¢ Bot'n Roll OME & library
#include <5FT.h A4 8PT communication library required by BunrOne.cpp
nrined one; /4 declaration of object wariable to control the Bot'n Fo

#define 25PIN 2 A4 Blave Belect (33) pin for 3PI communication

oid setup ()
{

Afsetup routines -»> runs only once when program starts

Serial .begin(57600) ; A7 setz baud rate to 57600bps for printing walues a
one. spiConnect (S3PIN) 44 starts the SPI communication module

one.stop () /¢ stops motors

delay (1000} ; A4 walts 1 second

0id loop ()

i
float battery=one.readBattery(): reads hattery woltage
one. lods ("Battery V: ",battery): prints data on LCD line 2
Serial.print("Battery Vi ") ! prints data on serial monitor.
Serial.println(battery); prints data on serial monitor.
delay(200]) waits: 200 miliseconds




ONE A -LED

bst"
rell...

||

#include <Enrlnelb. k- A4 Bot'n Boll ONE 4 library
#include <SP, 4o A408PT comminication library recquired by Bn

Enrlned one: f4 declaration of object wariable to contro

Séconstants definition

#define 35PIN 2 A4 SHlave

woid setup ()

{
Serial.begin(57600) ;
orne,spiCommect (33PIN)
one.stopll;
delay(1000);

woid loop ()

{
one.led(HIGH) ;
Serial.println("LED ON™):
delayi(l000);
one. led (LOW) ;

Serial.println("LED OFF"): // prints data on serial monitor.

delaw(1000);
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Gelect (35) pin for 3PI communicat

getz baud rate to 57600bps for pri
gtarts the 3PI communication modul
stops motors

wmaits 1 second

m

44 turns LED O
A/ prints data on serial monitor. |
Ff wairts 1 second
£ tarnzs LEDr OFF

A4 waits 1 osecond
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#include <Enrlnel, k- A4 Bot'n Boll ONE 4 library
#include 5P, 0 A4 8PT commanication library recquired by Bn
Enrlned one: f4 declaration of object wariable to contro

Jéconstants definition

#define 35PIN 2 A4 Hlawve Select (55) pin for 5PI communicat
woid setup ()
{
Serial . begin(57e00) f# sets baud rate to 57600bps for pri
one, spiComnect (35PIN) /f starts the 3PI communication modul
one,.stop () ; S4 stops motors
delayw(1000) ; S4 waits 1 second
}
woid loop ()
{
one.lcdl (™ LCD Test OK !! ™); // prints data on LCD line 1

one. ledz ("wmwr.bothroll. con™): /¢ prints data on LCD line 2
Serial .println("Mezzage sent to LED!™): // prints data on

delay(l000) ; A4 walt 1 second
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ONE A - Battery

Eatteny

#include «<Enrlned.lh= A4 Bot'n Foll ONE A library
#include <5FT.1c- A/ OFI communication library redquired by Bnr
Ernrined one; /4 declaration of object wariable to control

Siconstants definition

#define S5PIN 2 A4 Blawve Belect (53) pin for 3PI communicati

0id setup()

[ i
Fisetup routines -> runs only once wheh program starts
Serial.begin(57600) ; 44 sets baud rate to 57600bps for prir
one.spiCommect (33FIN) - /4 starts the SPI commanication module
one.stop(): £/ stops motors
ohe.minkat(§.5]) £ defines de minimum battery wvaltage. !
delay(l000); S4 wailtzs 1 second

h

0ld loop () £

i
float battery=one.readBattery(): // reads batrery wvoltage
one.lcdz ("Battery Vi " battery): /S prints data on LCD line 2
Serial.print("Battery Vi "): /4 prints data on serial monit I
Serial.println(battery): A7 prints data on serial monit
delay(200) ; A4 waits 200 miliseconds

}
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ONE A - Buttons

FushButtons &

#include <Enrlnel, s 4 Bot'n Boll ONE & library
#include <5PI. N0 A4 8PT comwmanication library recquired by Bn
Enrlned one: S4 declaration of object wariable to contro

Jfoconstants definition
#define F5PIN 2 S4 Hlawve Select (35) pin for 3PI communicat

void setup ()
i

Serial . begin(57e00) ; f# sets baud rate to 57600bps for pri
one, SpiConnect (35PIN) » /S starts the 3PI communication modul
one,.stop () ; S/ stops motors

delayw(1000) ; S waits 1 second

void loop ()
i

int pbutton=one. readbutton) ; A4 reads the Push Button = s

one.lcdz (™ Push Button: ",pbutton); // prints data on LCD line
Serial .print(™ Push Button: ™): f/ prints darta on serial m
Serial.printlnipbutton) ; f/ prints data onoserlal m

delay(100) ;2 A4 walts 100 miliseconds
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IR_Emitters | Arduino 152

ONE A - IR Emitters i

IF_Emitters &

o
#include <Enrlnel.h= A4 Bot'n Boll ONE A4 library
#include <3PI.h> A4 8PT comminication library recquired by Bn
Bnrlned one: A4 declaration of object wariable to contro
y| Afconstants definition
|| #define Z5PIN 2 A4 Blave Select [85) pin for 3P communicat
|
)| void setup()
LK
Serial.begin( 57600 f# gets baud rate to 57600bps for pri_
one.spiConnect (353PIN) /4 atarts the 5PI communication modul
ore.stop(): /4 Stops motors
delay(1000) ; A4 waits 1 second
H
woid loop ()
{
one.obstacleEmnitters (0N ; f4 actiwvates IR emitter LED)
Serial.printlni”IE Enitters 0N "): // prints data on serial nol &
one.ledz2 (" IR Emitters ON "): S4 prints text on LCD line
delay(1000) ; 44 waits 1 second
one.ocbstacleEnitters (OFF) A4 deactivates IR emitter L
Serial.println("IR Enitters OFF"); /¢ prints data on serial mo
one.ledzZ (" IR Emitters OFF ™) : A4 prints cext on LCD line
delay{loo0); S48 waits 1 zecond
'
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IF_Sensors &

#include <EnrOneld.h>
#include <5PI.I=
Enrined one:

/ffconstants definition

| #define Z3FIN 2

4 Bot'n REoll ONE &4 library
S8 BPI communication library redquired by En
f4 declaration of object wariable to contro

£ Blave Select (33) pin for SPI communicat

wold setup ()

i
Serial.begin(57600) ; A/ sets baud rate to 57600bps for pri
one.spilfommect (S5PIN) ; A4 starts the 3P1 communication modul
one.stopi] /f FTOpS wortors
one, obstacleEnitters (ON) :// actiwvates IR emitter LED=
delay(l000) A4 waits 1 second

}

void loop ()

i

byte ir senszora=0;

ir_sgensors=one.readlRiensors(): /4 read actnal IE sensors
Serial .print(”"IE Zensors ") : A/ prints data on serial
Serial.println(ir_ sensors): A4 prints data on o serial

one, lcdd (IR Sensors:”, ir_sensors): /7 prints text on LCD 1lin

delay(l000);

A4 waits 1 second
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ONE A - IR Calibration
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ObstaclesCalibration

woid loop ()
i

byte obstacle=one.ocbstacleliensors():

switch({obstacle) // test wariable

{

/7 resds obstacle sensors

case 0: £4 no obstacle detected
one.lcdZ (" No Obstacles: ",obstacle);

Serial.print("No Obstacles:
break:

1 :8erial.printinjobstacle

case 1: /7 obstacle detected on Left sensor
one.lcdZ (" Left 3Jensor: ",obhstacle):

Serial.printc(”"Left 3enszor:
break:

"1 ;8erial.printlnjobstacle

case 2: /4 obstacle detected on Right sensor
one.lcd2 (" Right Sensor: ",obstacle];

Serial.print("Right 3ensor:
break:

") :Serial.println(obstacle

caze 3: £# obstacle detected on both senszors
one.led2 (™ Both Sensors: ",obstacle):

Serial.print("Both Sensors:
break;

" ;Berial.printlniobstacle

defaulr: £4 1n case of reading error
one, lcdzZ (™ Error: ",ohstacle];
Serial.print("Error: ");Serial.println(obstacle);

break;

}
delayis):
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#include <Enrlnel,hs- 4 Bot'n Boll ONE & library
#include <5PI.h> A4 8PT communication library recquired by En
Enrined one: f# declaration of obhject wariable to contro

3
L
L
LI,
Lo
¥ o
]
1
1]
i
'
'

JAconstants definition
#define B3PIN 2 A4 Blawve Select (3%3) pin for 3PI communicat

woid setup ()
{ -
Serial.begin(57e00) ; getz baud rate to 57600bps for pril=
one.spiConnect(35PIN) starts the 3P communication modul
one.stop(); '/ stops motors
delay(1000) ; waits 1 second

woid loop ()
i

one, lcdz ™ Forward ™): // prints data on LCD line =2
one.mowve (50,500 ; £4 Forward

delav(l000) ; 4 walt 1 second

one, ledZ (™ Stop g ol

one.stopi): £ Gtop Motors

delay(500) 2

one. ledz ™ Backwards ")

one,mowve (-50,-=-507; /¢ Backwards

delay (1000 ;

one, locd2 (™ Stop EHE

one.mowve (0,00 ; A4 Ftop Motors
i |
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ONE A - Buzzer

5 00!

botn

roll
Fi | Gz | Az | B2 [ C3 | D3 | E3 | F3 | G3 | A3 | B3 | C4 | D4 | E4 | F4 | G4 | A4 | B4 1
/ Com

#include "pitches.h"”

A notes in the melody:
int melody[] = { NOTE_C4, NOTE_G3, NOTE_G3, NOTE &3, NOTE G3, O, H

/4 note durations: 4 = quarter note, 8§ = eighth note, etc.:
int notelurations[] = § 4, 8, &, 4, 4, 4, 4, 4 1:

void setup ()
i
f# lterate ower the notes of the melody:
for [int thisNote = 0; thisNote < &8; thislotett)
{
/4 to calculate the note duration, take one second
4# divided by the note type.
JSie g, quarter note = 1000 / 4, eighth note = 100078, etec.
int noteluration = 1000/notelurations[thizsNote]:
tone (9, melody[thisNote] ,noteluration)

A4 to distinemish the notesz, set a mwinipum time between then.
/¢ the note's duration + 30% sSeems Lo work well:

int pauseBetweenlotes = notelDuration * 1.30;
delav(pausebBetweenlotes) 2

A4 stop the tone plaving:

noTone (9) ;

void loop ()
4|
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_ Main rout bet "
ONE A — Main routines rell

com
LD www.botnroll.com
one. led (ON) ; /¢ ligar LED : :
one.led (FF) Jf desligar LED
A4 LCD

one.locdl (™ 0la Bot'n Roll™); // linha de cima
one. lodz ("wmr.botnroll.con™) ; /4 linha de baixo

S/ Bateria
bateria=one.readBattery (] /5 devolve woltagem da bateria

/F bhotides de pressao
botao=one. readbButton() ; SA devolve um valor (0, 1, 2, 3)

A4 Infravermelhos
one.ohstacleEnitter=s (0N) - A/ liga o=z emissores

ohe.obstacleEnitters (0FF) ; A4 desliga o2 emizssores

A4 Buzzer (coluna)

tone(9, nota, duracao); S/ toca "mota”™ durante determinada "duracao™
/f Motores
one.move (50,-50) Pf move o2 motores: Esquerda 50, Direita -50

one.stop () ;! /4 Para os motores
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ONE A - Other routines ru.com

www.botnroll.com

//read routines
void read_firmware(byte*,byte*,byte*);

int read_encL();
int read_encR();
int read_encL_inc();
int read_encR_inc();

// write routines

void servol(byte position);
void servo2(byte position);
void reset_enclL();

void reset_encR();

void minBat(float batmin);
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ONE A - Other routines ru.com

www.botnroll.com

//read routines
void read_firmware(byte*,byte*,byte*);

int read_encL();
int read_encR();
int read_encL_inc();
int read_encR_inc();

// write routines

void servol(byte position);
void servo2(byte position);
void reset_enclL();

void reset_encR();

void minBat(float batmin);
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www.botnroll.com

Line Follower RoboParty® Preview
https://www.youtube.com/watch?v=td7RJuLAlb4 https://www.youtube.com/watch?v=ke4N7EJMcVY

www.botnroll.com


https://www.youtube.com/watch?v=td7RJuLAIb4
https://www.youtube.com/watch?v=ke4N7EJMcVY
http://www.botnroll.com/
https://www.youtube.com/watch?v=td7RJuLAIb4
https://www.youtube.com/watch?v=ke4N7EJMcVY
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build your own robot

Thanks for your attention!



