Deney 5: Endustriyel Modil Uygulamalan

Deneyin Amaci:

Arduino karti ile deney tablasi kullanarak dijital algilayici (sensor) ve endustriyel sensor
moduli baglantisini yapmayi, uygulama devresini kurmayi, giris/cikis portlarinin
kullaniimasini 6grenmek, dijital algilayici timlesik devre ve sensor moddullerinin galisma
yontemleri ve donanimlarinin incelenerek bir uygulama programinin tasarlanmasidir.

Deney Oncesi Yapilacak islemler:

Bu deneyde kullanilan algilayici ve guncelleyicilerin, ultrasonik algilayici ve ses ¢ikisi igin
buzzer elektrik-elektronik devre malzemelerinin islevleri, kullanim 6zellikleri, malzemenin
fiziksel gorunumu, adinin ve degerinin Uzerindeki verilerden ve veri sayfalarindan
(datasheets) okunarak elde edilerek 6grenilecektir. Burada verilen uygulama programiari
incelenecek, her komut satirinin iglevi, agiklamasi anlasilacaktir.

Deneyde Yapilacak islemler:
Burada verilen algilayici ve guncelleyicilerin bir Arduino ile nasil baglanacagdi ve
programinin naslil tasarlanacagi, érnek uygulama programinin analizi ile gdsterilecektir.

a) Ultrasonik Sensor ile Park Sensoru Uygulamasi

Burada verilen ultrasonik algilayici modil ve ses ¢ikisi icin kullanilan buzzer
guncelleyicisinin bir Arduino ile nasil baglanacagi ve programinin nasil tasarlanacag,
ornek uygulama programinin analizi ile gosterilecektir.

Gerekli malzemeler:

e Arduino Uno

e Buzzer

e 330 Direng (Turuncu-Turuncu-Kahverengi)

e HC-SR04 Ultrasonik Sensor/Algilayici modull

Ultrasonik sensor uygulamasinda yeni bir kullanim 6rnegi gorecegdiz. HC-SRO04 ultrasonik
algilayici modulu Gzerinde bir tane ses gdnderebilen verici, bir tane de ses algilayabilen
alici devre elemanlari bulunuyor. Verici sensdrden insan kulaginin duyamayacag bir
frekansta, 40kHz ses gonderildikten sonra eder ayni ses isareti 6nindeki cisim veya
engelden yansiyarak tekrar alicidan sensore gelir. Boylece alici kisim 6lgum yapabilmesi
icin yansiyan sinyali algiladigini bildiren bir ¢ikis verir. Bununla beraber mesafeyi 6lcmek
icin sinyal gonderildikten itibaren geri gelene kadarki sureyi dlguyoruz. Sesin havadaki
hizini bildigimiz i¢in slire ve hizdan mesafeyi hesaplayabiliyoruz.
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Figure 1. Ultrasonik sensor modulinidn Arduino karta baglanti (a) Elektrik Devre Semasi
ve (b) Montaj Goruntusu
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#define echoPin 6

#define trigPin 7

#define buzzerPin 8
int maximumRange 50;
int minimumRange = 0;

void setup() {
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
pinMode(buzzerPin, OUTPUT);
}

void loop() {
int olcum = mesafe(maximumRange, minimumRange);
melodi(olcum*10);

}

int mesafe(int maxrange, int minrange) {
long duration, distance;

digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin, LOW);

duration = pulseIn(echoPin, HIGH);
distance = duration / 58.2;
delay(50);

if(distance >= maxrange || distance <= minrange)
return 0;
return distance;

}

int melodi(int dly) {
tone(buzzerPin, 4490);
delay(dly);
noTone(buzzerPin);
delay(dly);
}
Yazilimda ilk olarak kullanacagimiz uclari "#define" komutu ile adlandiriyoruz. Sonra

"maximumRange” ve "minimumRange" adinda "integer" (tamsayi) tipinde degigkenler
tanimhiyoruz."setup" kisminda giris ve ¢ikis olacak uglari belirliyoruz.

Ana program dongusunde ilk olarak mesafe fonksiyonuna gidiyoruz. "long" tipinde
"duration” ve "distance" degiskenleri tanimlaniyor. Onceden kullandigimiz "integer" gibi
bir degisken (16-bit) -32,768'den +32,767 arasinda sayilar tutabilirken “long" tipinde
degisken "integer" tipi degiskene goére ¢ok daha buyuk (32-bit) -2,147,483,647'den,
+2,147,483,647'ye kadar sayilari tutabilir. Bu tip degiskenler kullanildiginda tutabildigi
sayl hacminden dolay "integer” degiskenine gore 2 kat fazla hafiza kullanir. Degisken
tanimladiktan sonra sensdr modulindn "trig" pinini yiksek ve algak yaparak sensorin
fiziksel ortama ses dalgasi yollamasini sagliyoruz. Ses dalgasi yollandiktan sonra
"pulseIn (echoPin,HIGH)" komutu ile yolladigimiz ses dalgasinin cisimden yansiyip
geri gelmesini bekliyoruz. Bu bekledigimiz zamani da "pulseIn" komutu ile dl¢ebiliyoruz.
Olgtligiimiz bu deger "duration" degiskenine yazdiriyoruz. Siire 6lcildigiine gére simdi
mesafeyi hesaplayabiliriz. Olgtigiimiiz slreyi sesin hizina gdre mesafeye gevirmek igin
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"58.2"ye boluyoruz. Mesafe degerine ulasinca, bu deger sensorun olg¢ebildigi minimum
(2 cm) ve maksimum (400 cm) arasinda degilse O(sifir) de@eri ile donus yap diyoruz.
Istedigimiz aralikta ise tekrar ana fonksiyona dénerek "olcum" degiskenine veri yaziliyor.
Ana fonksiyonumuzda "melodi" fonksiyonuna “olcum” degiskeninin degeri 10 ile ¢arpilip
gonderiliyor. Bu deger "melodi" igerisindeki bekleme surelerinde kullanilarak 2 dit sesi
arasindaki sureyi belirleyecek. Eger sensér modull kisa mesafe olglyor ise kisa araliklar
ile, eger sensor modull uzun mesafe dlguyor ise uzun araliklar ile 6tecektir.

b) Digital Temperature Sensor Application

One of the simplest and cheapest ways to incorporate temperature sensing into your
Arduino project is to use a DS18B20 1-Wire Temperature Sensor. These sensors are
fairly precise and require no external components to function. So, with just a few
connections and some Arduino code, you'll be able to sense temperature in no time!

DS18S20 1-Wire Temperature Sensor

The DS18S20 digital thermometer provides 9-bit Celsius temperature measurements and
has an alarm function with nonvolatile user-programmable upper and lower trigger points.
The DS18S20 communicates over a 1-Wire bus that by definition requires only one data
line (and ground) for communication with a central microprocessor.

DS18B20 1-Wire Temperature Sensor

The DS18B20 digital thermometer same as DS18S20 but provides 9-bit to 12-bit Celsius
temperature measurements. The sensor is typically available in two form factors. One
comes in a TO-92 package, which resembles a simple transistor. The other comes in the
form of a waterproof probe, which is more useful when measuring something far away,
underwater, or beneath the ground.

Figure 2. Types of DS18B20 Temperature Sensor
The DS18B20 temperature sensor is fairly precise and does not require any external
components to function. It has a temperature range of -55°C to +125°C and an accuracy
of £0.5°C. The temperature sensor’s resolution can be set to 9, 10, 11, or 12 bits. The
default resolution at power-up, however, is 12-bit (i.e., 0.0625°C precision).
The sensor operates on a 3V to 5.5V power supply and draws only 1mA during active
temperature conversions. The DS18B20 temperature sensor specifications:

e Power Supply 3V to 5.5V

e Current Consumption 1mA

e Temperature Range -55to 125°C

e Accuracy 10.5°C

e Resolution 9 to 12 bit (selectable)
e Conversion Time < 750ms

Multiple DS18B20 On a Single Bus

One of the DS18B20’s features is that multiple DS18B20s can coexist on the same 1-
Wire bus. Because each DS18B20 is pre-programmed with a unique 64-bit serial code,
they can be distinguished from one another. This feature can be extremely useful when
you need to control multiple DS18B20s spread across a large area.
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DS18B20 Sensor Pinout
is the ground pin.
iIs a 1-Wire Data Bus that should be connected to a :
digital pin on the microcontroller. iR

ﬂ%ﬂ pin provides power to the sensor, which can range

from 3.3V to 5V.

Wiring a DS18B20 Temperature Sensor to an Arduino

The connections are straightforward. Begin by connecting

VDD to the Arduino’s 5V pin and GND to ground. Connect the signal pin DQ to Arduino’s
digital pin 2. To keep the data transfer stable, you'll also need to connect the 4.7k pull-up
resistor between the signal and power pins (Note: internal pull-ups on the Arduino do not
work here).

To avoid overheating and damage, make sure the DS18B20 is connected properly.

Figure 3. Types Of DS18B20 Temperature Sensor s T T '—B
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Installing Library For DS18B20
The 1-Wire protocol is a bit complicated, and it takes a lot of code to make it
work. DallasTemperature.h was written to abstract away this unnecessary complexity,
allowing us to issue simple commands to obtain temperature readings from the sensor.
To install the library, navigate to Sketch > Include Library > Manage Libraries... Wait for
the Library Manager to download the library index and update the list of installed libraries.
Filter your search by entering ‘ds18b20’. There should be a couple of entries. Look
for DallasTemperature by Miles Burton. Click on that entry and then choose Install.

Library Manager

Type [l + | Topic [al ~ | |ds18b20

DallasTemperature by Miles Burton , Tim Newsome , Guil Barros ;, Rob Tillaart
Arduino Library for Dallas Temperature ICs Supports DS18B20, DS18520, DS1822, DS1820

More infa
version 3.... w Install |
OneWireHub by Ingmar Splitt, orgua, MarkusLange, Shagrat2

OneWire slave davice emulator with support for up to 22 simultaneous 1wire devices. supported sensors:

DS18B20, DS18520, D519390, DS2401, DS2405, D52408, DS52411, DS52413, DS52423, D52431, DS52432, DS2433,
52501, DS2502, DS2503, DS2505, D52506, D52850
More info
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https://github.com/milesburton/Arduino-Temperature-Control-Library

Dallas Temperature is a hardware-specific library that handles lower-level functions. It
must be paired with the One Wire Library in order to communicate with any one-wire
device, not just the DS18B20. Install this library as well.

Library Manager ﬂ
Type Al = Topic I - | |onewire
MAX21850 DallasTemp by Adafruit -

A version of the DallasTemp Arduino library with MAX21850 support
the DallasTemp Arduino library with MAX31850 support (Requires OneWire with MAX31850 support!) i
Mare info

MAX31850 OneWire by Adafruit
A version of the OnaWire Arduino library with MAX21850 support
More info

m

OneWire by Jim Studt, Tom Pollard, Robin James, Glenn Trewitt, Jason Dangel, Guillermo Lovato,
Roberts, Bertrik Sikken, Mark Tillotson, Ken Butcher, Roger Clark, Love Nystrom
Access 1-wire temperature sensors, memory and other chips.

More info

:\«'ersion - v: |

Arduino Example Code

The sketch below will provide you with a thorough understanding of how to read
temperature readings from a DS18B20 Temperature Sensor and can serve as the
foundation for more practical experiments and projects.

#include <OneWire.h>

#include <DallasTemperature.h>

// Data wire is plugged into digital pin 2 on the Arduino

#define ONE_WIRE_BUS 2

// Setup a oneWire instance to communicate with any OneWire device

OneWire oneWire(ONE_WIRE_BUS);

// Pass oneWire reference to DallasTemperature library

DallasTemperature sensors(&oneWire);

void setup(void)

{
sensors.begin(); // Start up the library
Serial.begin(9600);

¥

void loop(void)

{
// Send the command to get temperatures
sensors.requestTemperatures();

//print the temperature in Celsius
Serial.print("Temperature: ");
Serial.print(sensors.getTempCByIndex(0));
Serial.print((char)176);//shows degrees character
Serial.print("C | ");

//print the temperature in Fahrenheit
Serial.print((sensors.getTempCByIndex(@) * 9.0) / 5.0 + 32.0);
Serial.print((char)176);//shows degrees character
Serial.println("F");

delay(500);
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https://playground.arduino.cc/Learning/OneWire

Here’s what the output looks like on the serial monitor.
COME6 (Arduine Uno) B

g1.72"°
g1.72"
g1.72"

Temperature: 27.69°C |

Temperature: 27.62°C |

Temperature: 27.62°C |

Temperature: 27.62°C | g1.72°
Temperature: 27.62°C | 81.72°
Temperature: 27.62°C | E1.72°
Temperature: 27.62°C | E1.72°
Temperature: 27.56°C | B81.61°
Temperature: 27.56°C | El.&l1°
Temperature: 27.56°C | El.&l°

L I B B e B B B L B |

Autoscroll BothML&CR  + | [9600baud |

Code Explanation:
The sketch begins by including the OnelWire.h and DallasTemperature.h libraries

and declaring the Arduino pin to which the sensor’s signal pin is connected.
#tinclude <OneWire.h>

#include <DallasTemperature.h>

#define ONE_WIRE_BUS 2

To communicate with the DS18B20 sensor, we do two things. First, we create a one-wire
object and pass the sensor’s signal pin as a parameter. Second, we create a
DallasTemperature library object and pass the reference of the one-wire object (that we
just created) as a parameter.

OneWire oneWire(ONE_WIRE_BUS);

DallasTemperature sensors(&oneWire);
In the setup section, we establish serial communication with the PC and call

the begin() function. The begin() function scans the bus for connected DS18B20

sensors and sets the bit resolution (12 bits) for each one.
void setup(void) {
sensors.begin(); // Start up the library
Serial.begin(9600);
}
In the loop section, we call the requestTemperatures() function, which instructs all
sensors on the bus to perform a temperature conversion.
Then we call the getTempCBylndex(devicelndex) function, where devicelndex is the
location of the sensor on the bus. This function reads the temperature reading from the
corresponding sensor and returns it.
If you only have one DS18B20 on the bus, set devicelndex to 0.
void loop(void) {
// Send the command to get temperatures
sensors.requestTemperatures();

//print the temperature in Celsius
Serial.print("Temperature: ");
Serial.print(sensors.getTempCByIndex(0));
Serial.print((char)176);//shows degrees character
Serial.print("C | ");

//print the temperature in Fahrenheit

Serial.print((sensors.getTempCByIndex(@) * 9.9) / 5.0 + 32.0);
Serial.print((char)176);//shows degrees character
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Serial.println("F");

delay(500);
}

Other useful functions in the DallasTemperature.h library

There are many useful functions you can use with the DallasTemperature object. Some

of them are listed below:

o setResolution() function sets the resolution of the DS18B20’s internal ADC to 9, 10, 11, or
12-bits, which correspond to 0.5°C, 0.25°C, 0.125°C, and 0.0625°C, respectively.

¢ bool getWaitForConversion() function returns the value of the waitForConversion flag, which
is useful when determining whether or not a temperature conversion is complete.

o setHighAlarmTemp() and setLowAlarmTemp() functions configure a device’s internal high
and low temperature alarms in degrees Celsius. The acceptable temperature range is -55 to
125°C.

¢ bool hasAlarm() function returns true when the temperature exceeds either the high or low
alarm set point.
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Sorular:
1. Arduino UNO kartinin Dijital sensor baglantisi igin giris ve ¢ikis 6zellikleri kisaca agiklayarak
belirtiniz. Arduino IDE yaziiminda hangi komutlar kullanilir?
2. Dijital, smart sensor nedir? Deneyde kullanilan dijital sensor (18B20) 6zellikleri nedir? Bu
sensoOr hakkinda 6grendiklerinizi kisaca agiklayiniz.
. Dijital sicaklik sensoru Arduino UNO kartina nasil baglaniyor? Kisaca agiklayiniz.
. Deneyde kullandiginiz sensoéri kontrol etmek igin Arduino IDE yaziiminda hangi komutlar /
kutiphaneler kullanildi?
5. Deneyde kullandiginiz ultrasonik sensoér hakkinda o6grendiklerinizi kisaca agiklayiniz.
ultrasonik sensoéri kontrol etmek icin hangi kitliphaneler kullanilabilir?
6. Deneyde ultrasonik sensor uygulamasinda park sensoriini kontrol etmek igin hangi uglari ve
komutlari kullandiniz?
. Ultrasonik sensér modiliinin ¢calismasini dalga seklini gizerek kisaca agiklayiniz.
. Ultrasonik sensor uygulama donanimini ve programini kisaca agiklayiniz.
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