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Anahtar Kelimeler: Ozet: Bu makalede Bobo Doll'un genel bir tanitimi yapildiktan sonra ayni prensiple

Bobo Doll Robotu calisan bir robot érnegi verilmistir. Bobo Doll agirhk merkezinin iki farkh kiitle
yardimiyla desteklenen devrilmeyen bir oyuncaktir. Verilen 6rnek direk uygulanip
denenebilir. Kavramlarin daha iyi anlasilmasi icin hem Tiirkce alternatif
anlatimlar1 hem de Ingilizce karsiliklar1 verilmistir.

Keywords: Abstract: In this article, given an robotic example of Bobo Doll after a general

Bobo Doll Robot introduction. Bobo Doll is an doll which is impossible to overthrow due to location
of its center of gravity. The examples given are applied directly. Alternative
explanations for better understanding of concepts in both Turkish and English
equivalents are given.
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1. Giris
Bobo Doll
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oldukca yiiksek Sekilde goriildiigii lizere secilen hareket yoniinde

ve geri kalan kisimlarda oldukea diisiik olmast ve hareket edilebilmesi i¢in harici agirliklarin robotun

buna bagli olarak agirlik merkezinin oyuncagin i¢ tasariminda kullanilmasi gerekmektedir ve bu

tabanina yakin olmasiyla devrilmemesi lizerinedir. hareketi yaparkeq tekerlek kullanmaktad.u:
Bu prensibin  robotikte  uygulanmasi  da Benzetmek  gerekirse  hamster  carki  gibi
mumkiindiir. digiiniilebilir. Go6vde kirenin iginde yere paralel

uzanan duzlem sisteminin bitimlerindeki 4 adet
tekerlek vasitasiyla hamster tiirii farelerin yaptigi
hareketi saglayarak diizlemin yere daima paralel bir
sekilde durmasi1 saglanmalidir. Bunu saglamak icin
diizlemin alt kismina -list kisminda Arduino Uno
R3 Board bulunacagindan- Kkitle merkezini yere
yaklastiracak sekilde agirlik asilmasi
gerekmektedir.
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2. Malzemelerin Bir Araya Getirilmesi
2.1 Batarya

Malzeme listesinde belirtildigi gibi kullanilacak
olan 18650 Lityum-iyon sarj edilebilir 3.7V
3000mAh pillerin 2 paralel set olarak birbirine
baglanmasiyla 14.4V  6000mAh giiciinde bir
batarya sistemi elde edilecektir.

2.2 Bluetooth Modiliin Kurulumu

Arduino Uno R3 uyumlu Bluetooth modili HC-
05 Sekil 4.’te goriildiigii tizere

1. Arduino TX -> HC-05 RX’e

2. Arduino RX ->HC-05 TX’e

3. 5V ->VCC Giig baglantis1

4. Topraklamalarin ortaklanmasi

Olmak iizere 4 adimda baglantis1 yapilmaktadir.

Sekil 4. Arduino Uno R3 & HC-05 Baglantilar:

3.2 Arduino igin Pololu Motor Shield Library
Programlanmasi

VNH5019MotorShield.hn DOSYASI:

#1ifndef VNH5019MotorShield_h
#define VNH5019MotorShield_h

#include <Arduino.h>

class VNH5019MotorShield
{
public:

VNH5019MotorShield(); //

Varsayilan pin seg¢imi.
VNH5019MotorShield(unsigned char INA1,

unsigned char INB1, unsigned char
EN1DIAG1, unsigned char CS1,

unsigned char
INA2, unsigned char INB2, unsigned char
EN2DIAG2, unsigned char CS2);

void init(); // TIMER 1'i kur, PWM
degerini 20kHZ ayarla.

void setMiSpeed(int speed); // Hiz1 M1
Ayarla.

void setM2Speed(int speed); // Hiz1 M2
Ayarla.

void setSpeeds(int mlSpeed, 1int
m2Speed); // Hizi hem M1 hem M2 i¢in
ayarla.

void setMiBrake(int brake); // M1
Frenlemesti.

void setM2Brake(int brake); // M2
Frenlemesi.

void setBrakes(int mlBrake, 1int
m2Brake); // Hem M1 hem M2 frenlenmesi.

unsigned int getMiCurrentMilliamps();
// AkRim degerini M1'den al.

unsigned int getM2CurrentMilliamps();
// ARim degerini M2'den al.

unsigned char getMiFault(); // Hata
degerini M1'den al..

unsigned char getM2Fault(); // Hata
degerini M2'den al..

private:

unsigned char _INA1;

unsigned char _INB1;

static const unsigned char _PWM1
unsigned char _ENI1DIAGI1;
unsigned char _CS1;

unsigned char _INA2;

unsigned char _INB2;

static const unsigned char _PWM2
unsigned char _EN2DIAG2;
unsigned char _CS2;

I
e
..

19;

}s

#endif

VNH5019MotorShield.cpp DOSYASI

#include "VNH5019MotorShield.h"

VNH5019MotorShield: : VNH5019MotorShield()

//Pin haritasi
_INAL = 2;
_INBI = 4;
_EN1DIAG1
_CS1 = A@;
_INA2 = 7;
_INB2 = 8;
_EN2DIAG2
_CS2 = Al;
}

6;

12;
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VNH5019MotorShield: : VNH5019MotorShield(uns

igned char INA1, unsigned char INB1,
unsigned char EN1DIAG1, unsigned char CS1,

unsigned char INA2, unsigned char INB2,

unsigned char EN2DIAG2, unsigned char CS2)

//Pin haritasi
//PWM1 ve PWM2 Riitiiphanede PWM timerl
oldugu 1i¢in yeniden haritalanamiyor
_INA1 = INA1;
_INB1 = INB1;
_EN1DIAG1 = EN1DIAG1;
_CS1 = CS1;
_INA2 = INA2;
_INB2 = INB2;
_EN2DIAG2 = EN2DIAGZ2;
_CS2 = (CS2;
}
void VNH5019MotorShield: :init()
{
// pinler 1i¢in pinMode tanimla ve timerl
i¢in frekans gir.

pinMode(_INA1,OUTPUT);

pinMode(_INB1,0UTPUT);

pinMode(_PWM1,0UTPUT);
pinMode(_EN1DIAG1, INPUT);
pinMode(_CS1,INPUT);
pinMode(_INA2,0UTPUT);
pinMode(_INB2,0UTPUT);
pinMode(_PWM2,0UTPUT);
pinMode( EN2DIAG2,INPUT);
pinMode(_CS2,INPUT);

#1f defined(__AVR ATmegal6s__ )|/
defined(__AVR _ATmega328P__) |/
defined(__AVR_ATmega32U4__)

// Timer 1 konfigiirasyonu

// prescaler: clockI/O / 1

// outputs enabled

// phase-correct PWM

// top of 400

//

// PWM frekans hesaplanmast

// 16MHz / 1 (prescaler) / 2 (phase-
correct) / 400 (top) = 20kHz

TCCR1A = ©b10100000;

TCCR1B = 0booo10001;
ICR1 = 400;
#endif

}

// motor 1 i¢in hiz ayarla, hiz degeri -
400 ile 400 arasinda olmalt

void VNH5019MotorShield: :setM1Speed(int
speed)

{

unsigned char reverse = 0;
if (speed < 0)
{

speed = -speed; // hizi pozitif
degere ¢evir
reverse = 1; // yén se¢
}
if (speed > 460) // Maks PWM dutycycle
speed = 400;

#if defined(__AVR ATmegal68 )|[|/
defined(__AVR ATmega328P__) ||
defined(__AVR_ATmega32U4__)

OCR1A = speed;

#else

analogWrite(_PWM1,speed * 51 / 80); //
analoghrite kullan, 466den 255e

#endif

1f (speed == 0)

digitalwWrite(_INA1,LOW); // motor
kRizagini sifir al
digitalwrite(_INB1,LOW); // hangi
ybne doéndiigiine gore
}
else if (reverse)
{
digitalWrite(_INA1,LOW);
digitalwWrite(_INB1,HIGH);
}
else
{
digitalWrite(_INA1,HIGH);
digitalWrite(_INB1,LOW);
}
}

// motor 2 i¢in hiz ayarla, hiz degeri -
400 ile 400 arasinda olmal

void VNH5019MotorShield: :setM2Speed(int
speed)

{

unsigned char reverse = 0;
if (speed < 0)
{

speed = -speed; // hizi pozitife
cevir
reverse = 1; // ybn se¢

}
if (speed > 400) // maksimum
speed = 400;

#1f defined(__AVR_ATmegal68__ )|/
defined(__AVR _ATmega328P__) |/
defined(__AVR_ATmega32U4__)

OCR1B = speed;

#else

analogWrite(_PWM2,speed * 51 / 80); //
analogWrite kullan, 460den 255e

#endif

if (speed == 0)

digitalwWrite(_INA2,LOW); // motor
kizagini sifir al

digitalwrite(_INB2,LOW); // hangi
yoéne doéndiigiine gore

else if (reverse)
{
digitalWrite(_INA2,LOW);
digitalWrite(_INB2,HIGH);
}

else

{
digitalWrite(_INA2,HIGH);
digitalWrite(_INB2,LOW);
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}
}

// motor 1 ve 2 i¢in hiz ayari
void VNH5019MotorShield: :setSpeeds(int
mlSpeed, int m2Speed)
{
setM1Speed(miSpeed);
setM2Speed(m2Speed) ;

}

// motor 1 frenle, frenleme © ile 400
arasinda olmalt
void VNH5019MotorShield: :setM1Brake(int
brake)
{

// normalize fren

if (brake < 0)

{

brake = -brake;

}

if (brake > 460) // maks fren
brake = 400;

digitalWrite(_INA1, LOW);

digitalwWrite(_INB1, LOW);

#if defined(__AVR ATmegal68_)|[|/
defined(__AVR ATmega328P__) ||
defined(__AVR_ATmega32U4__)

OCR1A = brake;

#else

analogWrite(_PWM1,brake * 51 / 80); //
analogWrite kullan, 460den 255e

#endif

}

// motor 2yi frenle, frenleme degeri @ ile
400 arast
voild VNH5019MotorShield: :setM2Brake(int
brake)
{

// normalize fren

if (brake < 0)

{
brake = -brake;

}

if (brake > 400) // Maks brake
brake = 400;

digitalwWrite(_INA2, LOW);

digitalwWrite(_INB2, LOW);

#1f defined(__AVR _ATmegal68_ )|[]/
defined(__AVR ATmega328P__) ||
defined(__AVR_ATmega32U4__)

OCR1B = brake;

#else

analogWrite(_PWM2,brake * 51 / 80); //
analogWrite kullan, 466den 255e

#tendif

}

// motor 1 and 2 frenle, frenleme degeri ©
ile 400 arast
void VNH5019MotorShield: :setBrakes(int
mlBrake, int m2Brake)
{

setM1Brake(miBrake) ;

setM2Brake (m2Brake) ;

}

// motor 1 akim degerini miliamper olarak
goster.

unsigned int

VNH5019MotorShield: :getM1CurrentMil Liamps (
)

{
// 5V / 1024 ADC counts / 144 mV per A =

34 mA per count
return analogRead(_CS1) * 34;

}

// motor 2 akim degerini miliamper olarak
goster.

unsigned int

VNH5019MotorShield: :getM2CurrentMil Liamps (
)

{
// 5V / 1024 ADC counts / 144 mV per A =

34 mA per count
return analogRead(_CS2) * 34;

}

// motor 1 hatasi
unsigned char
VNH5019MotorShield: :getMi1Fault()

{
return !digitalRead(_ENI1DIAG1);

}

// motor 2 hatasi
unsigned char
VNH5019MotorShield: :getM2Fault()

{
return !digitalRead(_EN2DIAG2);

}

3.3 Arduino Programlanmasi

#include "VNH5019MotorShield.h"
DualVNH5019MotorShield md;

#include <Servo.h)>)
Servo myservo;

char dataIn='S';
char determinant;

int vel = 200; //Bluetooth Ayari

int overdrive = 13; //Swi¢ #1 e bas,

Serial.begin(9600),;md.init();

yservo.attach(6);delay(100);

yservo.write(90);delay(100);
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void Loop(){ det = check(); {i1f (Serial.available() > ©) {dataln

while (det == 'F') // F, ileri yén|

while (det == 'B') // B, geri else if (dataIn ==
'R'){determinant = 'R';}else if (dataln
'I'){determinant = 'I';}

else if (dataIn =
'J"){determinant = 'J';}else if (dataln
'G'){determinant = 'G';}

else if (dataIn =4
'"H'){determinant = 'H';}else if (dataln
'S"){determinant = 'S';}

while (det == 'L') // L, tekerleri

else if (dataln
400; }else if (dataIn ==
else if (dataln
340; }else if (dataIn == '3'){vel
else 1 == "4"){vel
280; }else 1f (dataln {vel

while (det == 'R') // R, tekerleri

while (det == 'I') // I, sag ve else if (dataln
200; }else if (dataIn ==
else if (dataln
120; }else if (dataIn ==
else if (dataIn
while (det == 'J') // J, saga ve else if (dataIn =
geri don| 'U'){determinant = '

{md.setSpeeds(-vel,-vel/2);det =
check();}

while (det == 'G') // G, sol ve

'6"){vel
"){vel = 160, }

1}
n ol NI

'w'){determinant = 'w';}

}return determinant; }

while (det == 'H') // H, sol ve 4. Projeye Ait Bazi Resimler

while (det == 'S') // S, dun
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