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ABSTRACT 

In recent years, a huge interest in automated data collection and processing systems is 
manifested. This interest is expressed both by the academic community at research 
level and  the potential users of the technology. 

Collection of data is the method by which items such as voltage, current, temperature 
e.t.c. are collected, displayed, and recorded via a computational unit. For this purpose, 
a data collection system (data acquisition system) converts the incoming signal to 
digital data. Responsible for the processing of acquired information is the software 
that bears the DAQ system through which operations such as: electrical quantity 
measurements, signal analysis in the frequency and/or time domain and statistical 
signal analysis are performed to name a few.  

By using high-tech units and signal processing software, high measurement accuracy 
and information control of the signal can be achieved for utilization both in lab as 
well as in industrial application. 

This thesis has a double objective. Firstly to provide an introduction to automated data 
collection and processing systems by sensors using microcontrollers (arduino) and 
micro (raspberry pi) and to present in detail the implementation of a particular system 
of data reception and storage as well as remote access via internet . In this way it can 
therefore cover a wide range of applications. 
 
More particular, in Chapter 1 an introduction to Arduino microcontroller is presented, 
together with the available sensors that can support the various applications and the 
available shields / extensions to implement complex applications. 
 
In Chapter 2 presents the process of developing and implementing programs in wiring 
language through the programming IDE environment. 
 
In Chapter 3 an introduction is made to the basic structures, the operating theory and 
applications of the raspberry pi systems and their contribution to the internet of things. 
 
Chapter 4 describes overall the hardware used for the implementation of the 
automated data collection and processing system and in particular an autonomous 
weather station able to collect data such as temperature, humidity and atmospheric 
pressure. Additionally there is a detailed description of the interface of the individual 
systems that have been used, sensors used and their selection criteria, wiring and 
libraries were used for the Arduino interface board. 
 
Chapter 5 includes an introduction to the autonomous weather station, an analysis of 
weather events and a presentation of their recording methodology. Following that, the 
Zambretti meteorological model is presented under which weather forecasts are made 
using the data collected and stored. 
 
Chapter 6 shows the hardware configuration customisation before implementation of 
the application. 
 
 



Chapter 7 describes and discuss in detail the system construction process DAQ - 
OMC and the structure of the code required to implement this automated data 
collection and processing system on the Arduino and raspberry pi platforms, in order 
to be used as autonomous weather station, with logging, processing and storage of 
meteorological data as well as remote access for further exploitation. 
 
Finally, Chapter 8 presents future extension of the thesis and its exploitation on a 
broader range of applications. 
 

 

                                                 KEYWORDS 

Microcontroller, microprocessor, wiring code, sensors, DAQ, data collection and 
processing, automated system . 
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1.  – Arduino  

1.1.  Arduino 

 Ivrea  2005  
  , 

 
.  Massimo Banzi,  

 
.  David Cuatrielles,  

  Malmo.  Massimo Banzi  David Cuatrielles 
 Ivrea,  

 Olivetti.  
 Arduin of Ivrea «Arduino»  « »,  

.  
 

 Malmo.   200  
,   Gianluca Martino.  

 Serial Arduino mega8 
 RS-232  

.  Arduino ,  
 hardware  software.  Arduino  

 
,  

. 

1.2.  Arduino 

 Arduino (  1)  
,  

 (MCU)  ( ) .  
 

wiring.  c/c++, , 
 c++.  

 

                                 

 

 

 

                                       1,  arduino   



2 
 

 IDE ( ,  2)  
 wiring  
.  

, .  
Arduino  

,  
, ,  

.  
Arduino  project  
hardware  software,  

. 

 

 

 

 

 

 

 

 

 

 

 

                               2 ,  IDE 

,  Arduino  
,  Atmel AVR,  ATmega328    ATmega2560 
 3) .  8  16  

 50  ( )  
. 
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     3,  ATmega328 

 shields  
-  

(Ethernet shield, Bluetooth shield .,  4),  
. 

 

 

 

 

 

 
 
                                                 4, Shields   

 5V  
.  
 bootloader ( ),  

.  
 RS-232,  

.  
 Arduino  

 RS-232  TTL.  
 Arduino  USB,  chip 

 usb to serial,  FTDI FT232  



4 
 

 USB  Bluetooth  
.  Arduino  I/O  

 add-on  modules  « ».  
add-on  modules   pins  ,   

,  I/O. 
 AC/DC Adapter  7-12V, 

 USB  ,   
,  pin GND  Vin.  

 USB . ,  
 Reset   

. 

 

 

 

 

 
 5,  arduino  9V 

 

1.3.  Arduino 

 Arduino (  6) : 

 Arduino UNO  
 Arduino LilyPad Usb 
 Arduino Ethernet 
 Arduino Leonard 
 Arduino Mega 2560 
 Arduino Mega ADK 
 Arduino Mega ADK REV3 
 Arduino Frio 
 Arduino Nano 
 Arduino Pro 
 Arduino Pro Mini 
 Arduino Micro 
 Arduino Due 
 Arduino Esplora 

 
 pin  ,   

 shields, ,  
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 interrupt,  interface  
 SRAM  EEPROM.  

                                  6,  arduino  

1.4. Arduino Shields  

 shield   Arduino   
,  

 shields.  shield  
 Arduino,  

-shield.  
 shield   

 sketch  high level.  
 datasheet  

.  GPS module  
 Arduino.  

  shield,  
,  

 getLocation,  
= =sketch= .  



6 
 

 
 Arduino  100%  shield  

.  
 Arduino – 

shields : 

 Arduino GSM shield 
 Arduino Ethernet shield 
 Arduino WIFI shield 
 Arduino WIFI SD shield 
 Arduino Motor shield 
 Arduino GPS shield 
 Arduino PROTO shield 

 
1.5. Arduino Sensors 

 
 

.  
,  

.  
 

,  .   
,  

, , , 
. .  

 
 
 
 
 
 
 
                                               7,   
 

 arduino  
: 

 
 Push buttons Sensors 
 Touch pads Sensors 
 Photoresistors 
 Variable resistors 
 Ultrasound -Proximity range finder Sensors 
 Thermistors (temperature) Sensors 
 Electro Magnetic Sensors 
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 Gas Sensors 
 Hall Effect Sensors 
 Magnetometer  
 PIR Motion sensor 
 Digital Humidity and Temperature Sensor 
 Sensor Hub 
 Bend Sensor 
 Capacitive Touch Sensor 
 Light Sensor 
 Piezo Sensor 

 
 arduino,  

, ,  
 

, .  
 arduino, 

,  
.   

 8),  
 arduino, . 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                      8,   
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2.  Arduino IDE  
 
2.1  Wiring 

  ,  Arduino  
 Wiring,  C/C++  AVR, 

 ATmega,  C  
 C++.  compiler  AVR gcc  

 C  AVR libc. 
 C,  Arduino  

, , 
 C.  

, ,  
 hardware  Arduino. 

   
: , .  

.  Arduino 
 1) : , 

 
 Arduino  

 loop()  
 (  Arduino ).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                        
                      1,  Wiring  
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. ,  
,  ,   True   False  (  -  

).   
. 

 
. ,  

 'const'  (const  “ ”  “ ”).   
,  

.  
,  

.  
 

: 
 

 
 

 

setup()  setup()  
.  

,  
 pins,  

.  
 reset. 

loop()  loop()  
 setup(),  

,  
 

 
. 

if…else . 
switch case  

.  
 break  

. 
for  

. 
while  

 
 while  

 (false). 
do…while ,  

 
 

. 
break  

 (for, while, do..while)  
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 switch…case  
. 

continue  
 

 
. 

return  
 
 

). 
goto  

 
. 

;  
. 

{} . 
 

. 
//  

. 
#define  #define  

 
 

. 
#include  

. 

delay(x)  time 
ms.  time  unsigned long (  0  
2^32). , 

 
interrupt  
delay. 

millis  ms  
. 

 (unsigned 
long . 32bit)  overflow  2^32ms  

 50 ,  
. 

delayMicroseconds(x)  
 x microseconds. 

 1,  
 
 

 
 

 

HIGH/LOW  digital pin, 
: 
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HIGH  LOW. 

true/false  « »  
 

». 
INPUT  0  

false. 
OUTPUT  1  

true. 
void  

.  
. 

boolean  Boolean  
 true  false.  

Boolean  1 
byte . 

char  char  
.  

 
 -128  127 (  
 ASCII) 

unsigned char  char  
 0  255). 

byte  byte  
 8bits  

 0  255 (  unsigned char). 
int  int  

.  2 
bytes .  

 -32,768  32,767. 
unsigned int  

. 
 2 bytes .  

 0  
65,535. 

word  word  
 16bit  

0  65,535 
long  

 32bits 
float  float  

 
.  6-7  

. 
double . 

 32bits (4 bytes).  
 float  

. 
string - char array  
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 strings.  strings 
 (array). 

 
 (‘...’),  

 
(“..”). 

String – object  String  
 strings  

 
 char. 

array  
 

 
. 

static  
 

.  static 
 

 
. 

volatile  
 compiler  

 
 RAM  

 
 

.  
 

interrupts. 
  const  

 

 2,  
 
 

 
 I/O 

 

pinMode()  pin  pin 
 pin  

 mode (INPUT  OUTPUT ). 
digitalWrite()  pinstatus (HIGH  LOW)  

 pin. 
digitalRead()  

pin (0  LOW  1  HIGH)  pin 
. 

 3,  
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 I/O  
analogReference(type)  DEFAULT, INTERNAL  EXTERNAL 

 type  
(Vref)  (5V, 1.1V  

 pin AREF ) 
analogRead()  0  1023,  

 pin  
 0  Vref. 

analogWrite()  pin  
 (PWM).  value 

 
 0  255 

 4,  
 

 
 

 

 

serial.available()  bytes 
)  

 
 

,  
 64 bytes. 

serial.read()  
. 

serial.print()  
 ASCII . 

serial.println()  data  
 interface.  data  

. 
Serial.begin  

interface (  baud) 
 5,  

 

  
attachInterrupt   interrupt,  

 function,  
 

triggermode: 
 LOW (  pin 

 interrupt  
LOW) 

 RISING (  LOW  HIGH) 
 FALLING (  HIGH  LOW) 
 CHANGE ( ) 

detachInterrupt  interrupt. 
noInterrupts  interrupt 
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interrupts  interrupt  
 noInterrupts. 

 6,  
 

2.2  IDE  

 Arduino IDE (freeware ,  9)  
 (integrated development environment)  

,    
 Eclipse ,  Xcode  Visual Studio.   

 («editor»),  («compiler»), 
,  («debugging»), , 

 
.  

 («serial port»)  
 Arduino  

 Arduino  («board»).  
 
                                                
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 9,  IDE 
 

 hardware  arduino  IDE  
 

.  
 Arduino  

 USB   Serial-over-USB,   
. 
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 USB  Type A  Type B,  
.  

 FTDI chip (  Serial-over-USB)  
 drivers  Arduino IDE.  

 Arduino  IDE  ,   Tools   Serial  Port  ,   
 (  COM#) . 

 Arduino  sketch.  
, 

. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                    6,  IDE 
 

 sketch,   
 C++  ,   

 "Upload to I/O board"  IDE  
 include  

 main() ,  
 C++ . 

 
 

 Arduino IDE : 
  (  

 sketch  Arduino) . 
  

 
 Arduino. 
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  compiler  sketch. 
  serial  monitor  (USB), 

 Arduino   
,  debugging  sketch. 

  sketch  Arduino. 
 
 
3.  – Raspberry Pi  
 
3.1 T  Raspberry Pi 

, .  
 1946 

.  
.  

; 
 Raspberry pi (  10) .  

. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
                                                  10, Raspberry Pi 
 

 “Raspberry Pi Foundation”  
. 

 Element   Raspberry  Pi  Board  B,   
 

.  
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, 

,   Linux  (  11).   
 Raspberry Pi.  

                     11,  Raspberry   
 
 

 hardware   SDK.   
development  Qt ( )  Raspberry 
Pi .  

 Raspberry Pi  Qt  
, low power concepts .  

 Raspberry  Pi,  o  Raspberry  Pi  2,   mini  
 Windows 10 

(Windows  developer),   Linux,  
 Snappy Ubuntu Core,  Ubuntu Linux  
 Canonical. 

 
 Raspberry  Pi  2   tablet   

,  
 ARM Cortex-A7. To Raspberry Pi 2  

,  
 (  12). 
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                                                   12, internet of things  
 
 

3.2  Raspberry Pi 

 Raspberry  pi  ,  Model  A   Model  B.   
. 

 Raspberry Pi 2 : 
 Broadcom BCM2836 Arm 7 Quad Core Processor powered Single Board 

Computer, 900MHz 
 1GB RAM 
 40 pin extended GPIO 
 4  USB 2 
 4 pole Stereo output/Composite video port 
 Full size HDMI 
  CSI camera  Raspberry Pi camera 
  DSI display port  Raspberry Pi 
  Micro SD  

 
 Micro USB power source 

 

3.3  Raspberry Pi   

 SD  Linux Raspbian  
 Debian.  

 (ports) : 
• Scratch 
• Python 2.7 
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• Python IDLE 
• Midori Browser 
• Libre Office 
• Xpdf 
• Pidgin 
• Synaptic 
• VLC Player 
 

 I/O   Python   
,  Scratch (Scratch GPIO)  

,  
 Python  Scratch-Python  

 I/O  Raspberry pi. 
 

,  Raspberry Pi  
. :  

  HDMI   
USB .  

 thernet .  
  SD  

, .  
 , ,  

.  
 

:  
  

 (  Arduino  Beaglebone),  
. 

 

4.  hardware  
. 

4.1. Arduino Mega ADK Rev 3 

To Arduino Mega ADK Rev3  
 Arduino  ,   

Arduino Mega.  Atmega2560,  ATMEL.  54 
 ( )  15  

«8-bit» P.W.M  2  «I2C» 
 6  interrupt, 16 , 16MHz 

,  «reset», 4  «hardware» , 
 4  «SPI» . 

 Arduino Mega Rev 3 : 
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 mega8U2 mega16U2  USB-to-Serial 
Converter. 

  pins,  SDA  SCL,  TWI  
 AREF pin. 

  IOREF,  onboard shields  
 board. 

  RESET. 
 

 13  & 13  Schematics  Arduino Mega ADK rev3. 

 13 : Front Schematic of Arduino Mega ADK rev3 
 
 
 
 
 
 
 
 
 
 
                   
 
 
 
 
 

 13 : Back Schematic of Arduino Mega ADK rev3 
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 2  2  Reference Design  Arduino Mega 
rev3. 
  
 

 

 

 

 

 

 

 

 

 
                            2 : Reference Design  Arduino Mega rev3. 
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 2 : Reference Design  Arduino Mega rev3. 
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4.1.1.  POWER  Arduino Mega ADK rev3 

 Arduino Mega ADK Rev 3  USB  
,    

 2.1mm,   
 Arduino. 

,  
 pin headers Vin  GND  POWER.  Arduino Mega 

 USB  Host   android,   
’  1.5A . 

 Arduino 
Mega  ADK Rev 3   7   12V,   

,  board. 
  

 15  /  POWER  
Arduino Mega. 
 
 
 
 
 
 

                           15: Power pins of Arduino Mega ADK rev3 
 

 POWER : 
  

  Pin:  Vin pin .  pin  
,  

Arduino  
 (7~12V),  

 pin  5V.  
 

 GND Pin: . 
 

 5V Pin:  Pin  USB (5V), 
 2.1mm (7-12V)  Vin pin 

 board (7-12V),  
 5V. 

o  board  
           

o pin 5V  3.3V pins  regulator  
. 

 
 3.3V Pin:  

 FTDI  on-board regulator,  
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 50mA   
,  3.3V.   

 
 Reset Pin:  (  3 pin  «GND» 

 Arduino)  
 Arduino.  

 
 IOREF Pin:  pin  board  voltage reference 

 microcontroller. 
 
4.1.2.  ANALOG IN  Arduino Mega ADK rev3 

 Power  Arduino, 0  
15  ANALOG IN,    16.  

(Reference  Voltage)   
,  pin AREF,  

. 
  

            
 
 
 

 16: Analog In pins of Arduino Mega ADK rev3 

4.1.3.  DIGITAL IN/OUT  Arduino Mega ADK rev3 

 Arduino   50  digital  pin  ( ),  
 0-49.   Pin  

,  pinMode(), 
digitalWrite()  digitalRead().   5V  

 40mA. 
 pin  (HIGH  

LOW)   
, , 

 .  
17  pins  DIGITAL IN/OUT  
Arduino Mega ADK rev3. 
 
 
 
 
 
 
 
 
 



25 
 

 
 
  
 
 
                   
 
 
 
                     
 
 
             

 17: Digital In/Out pins of Arduino Mega ADK rev3 
 
 

 50 pin (0-49),  
:  

  digital  pin  0  (Rx)   1  (Tx)   
 (RX)  (TX) TTL  

 ATmega16U2  USB-to-TTL 
Serial chip. , 

 USB  «Serial-Over-Usb» 
 pin 0  

. .  Arduino  pin1).  
 «interface»,  

 2  
.  TTL  

 digital pin 19 (Rx)  18 (Tx)  
Serial 1,  digital pin 17 (Rx)  16 (Tx)  Serial 2,  digital pin 15 (Rx) 

 14 (Tx)  Serial 3. 
 

  digital pin 2  3  interrupt 
(interrupt 0  1 ). ,  

 
, ,  

 
.  interrupt  

 
, . 

 digital  pin  18  (interrupt  5),  digital  pin  19  
(interrupt 4), digital pin 20 (interrupt 3)   digital pin 21 (interrupt 2).  
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  digital  pin  2   13   44   46   
 PWM (Pulse Width Modulation). 

 8bit PWM output  analogWrite() function  
 HIGH-LOW,  

, ,  0  5 volt.  
 PWM,  

 0  5V. 
 
  digital  pin  50  (MISO),  51  (MOSI),  52  (SCK),  53  (SS)   SPI  

communication,   SPI library. 
 
  digital pin 13  LED,  

 pin,   HIGH   
 LED ,  pin  LOW  LED 

. 
 
 AREF pin: o Arduino Mega  16 0  A15  

 0  5 Volts.  pin , 
 Reference Voltage  

,   analogReference(). 
 
 I2C:  digital pin 20 (SDA)  21 (SCL)  

TWI (Two-Wire Interface) communication  Wire library. 
 Arduino  Mega  ADK  rev3  board   

 I2C / TWI devices  pins SDA (data line), SCL (clock 
line)  GND. 

 
 USB Host MAX3421E  Arduino  SPI bus 

 digital pins 7 (RST), 50 (MISO), 51 (MOSI), 52 (SCK). 
 digital pin 7  

MAX3421E, . 
 
4.1.4.  Arduino Mega ADK Rev 3 

,  Arduino Mega 
rev3  .   
ATmega2560  arduino Mega ADK Rev 3  

.  flash memory  
Arduino sketch,  SRAM (static random access memory)  

 sketch ,  EPPROM  
 

.  
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:  

 256K  Flash:  8  firmware    
 firmware  

 Arduino  bootloader  
 USB, 

 hardware programmer.  
248  Flash   

, . 
 Flash,   

. 
 

 8K  SRAM:   SRAM(«static  random  access  memory»)   
 

,  .   «runtime».   
,  

 reset.  
’  

. 
 

 4K  EEPROM:  
.  SRAM,  

 
. 

 
 7  Arduino Mega 

ADK rev3.  

 Arduino Mega ADK Rev3 

Microcontroller: ATmega2560 
Operating Voltage: 5V 

Input Voltage (recommended): 9V 
Input Voltage (limits): 7-18V 

Digital I/O Pins: 54 (14 provide PWM output) 
Analog Input Pins: 16 

DC Current per I/O Pin: 40 mA 
DC Current for 3.3V Pin: 50 mA 

Flash Memory: 256 KB (8kb used by bootloader) 
SRAM: 8 KB 

EEPROM: 4 KB 
Clock Speed: 16 MHz 

 7,  Arduino Mega ADK rev3. 
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4.2. Arduino Ethernet Shield rev 3 

 shields  Arduino  
 (hardware) , , 

.   
 (  usb)  

shield.   Arduino  Ethernet  Shield  (  19)   Arduino   internet   
,  Ethernet Shield , ,  

 shield. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
              19, Arduino Ethernet Shield 
 

thernet shield  Arduino  
W5100   WIZnet  ENC28J60  Microchip.  

 Ethernet chip  ip stack  TCP,  
 UDP  ,   

 socket ,  Ethernet library (Ethershield-
full tcp/ip stack, www server, dhcp)  
sketch   Arduino.   Ethernet  Shield   clip  RJ45   

 line transformer  power over Ethernet . 
 Ethernet Shield  PoE (Power over Ethernet),  

 arduino  Ethernet Shield , 
 Ethernet  5 (CAT 

5-RJ45), . 
 Ethernet shield  onboard micro-SD card slot,  

 
 (SD ).  shield  reset 
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controller  W5100 Ethernet module  
reset  power-up.  

 Arduino  pin: 
 GND 
 VCC 
 SO (Serial data out) 
 SI (Serial data in) 
 SCLK (Serial data clock) 
 CS (Chip select) 
 INT (Interrupt) 

 Arduino Mega Rev 3  W5100  SD card  
 SPI  bus   ICSP  header   pins  50,  51,  52.   pin  4   10  

 W5100 / SD card  
 I/O .  

 pin  53   arduino   OUTPUT   
  SPI bus. 

. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                    

                               20 , Arduino Ethernet Shield REV3 Front 
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                            20 , Arduino Ethernet Shield REV3 Back 
 

 shield  Led  
 (  8). 

 
     Ethernet Shield 

: : 

PWR  board  
shield 

LINK  
 

FULLD  
 (Full Duplex) 

1OOM  100 Mb/s  
 shield 

 10Mb/s  shield  
RX . 
TX . 

COLL  (collision) 
. 

            8,  Ethernet Shield 
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4.3.  /  RHT-03  

 RHT-03  .  
   ' '  
 20m.  

 -40°C  80°C  ±0.5°C. 
'  0%  100%,  

 ±2%  2 sec.  
 

. : 
 

   
 3.3-6V 

  

  DS18B20 
 0-100% Rh -40 - 80 C° 

 2 % ±0,5 C° 
 0.5 Hz 

                           9,  RHT-03 

 pins  4,  21 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 21,  pins  RHT-03  
 

 World  Meteorological  Organization  (WMO),   
 

 -30 C°  50 C°,  
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 5%  100%,  RHT-03  
, . 

, ,  
Arduino, :   Arduino  

 500 s   
. ,  80 s  

.  ,   50 s  
).  28 s  0,  

70 s  1. ,  40 bit 
: 

• 8 bit  
• 8 bit  
• 8 bit  
• 8 bit  
• 8 bit  bit . 

 3, .   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

            3,    
 
4.3.1.  Arduino. 

 Arduino  
,  22.  #1  

 (GND),   #  3-4   (+5v  3.3v)   #2  
 Arduino (  #28).  
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            22,  RHTO3  Arduino Mega RDK Rev3 

 Arduino  
 DHTlib.  ,   

 Arduino .  
 

 /  
  .  
 DHTlib.  

 datasheet : 
1) readData(): .  
            : 

 DHT_ERROR_NONE:   
 DHT_ERROR_CHECKSUM:  bit   
 DHT_BUS_HUNG:   
 DHT_ERROR_NOT_PRESENT:   
 DHT_ERROR_ACK_TOO_LONG:  ACK   
 DHT_ERROR_SYNC_TIMEOUT:  
 DHT_ERROR_DATA_TIMEOUT:   
 DHT_ERROR_TOOQUICK:  

 (<2sec)   
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2)getHumidity():  
3)getTemperatureC():  

.  
 
4.4.  MPL 11542 

  MPL 11542 (  23  4)  
. 
 

, ,  
.  

  
 5. 

  
 
 
 
 
 
 
 
 
                                             4,   MPL 11542 
 

                                         23,   MPL 11542 
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 5,  
 

 : 
• : 50-115 kPa 
• : ±1 kPa / 0.25m 
• : -40 C  +105 C 
• : 2,375 V – 5,5V 

 
4.4.1  Arduino 

 
 
 
 
 
 
 
 
 

 10,  
 MPL 115 42  Arduino Mega ADK Rev 3 

 
 (  10),  24,  

.  VCC  
 3.3V   Arduino   G D  .  

 SCL   arduino  (  21)   
.   SDA   

 i2c,  20  Arduino,  
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.  documentation  
 3 . 

 Arduino   
Adafruit_MPL115A2.h  Adafruit  

.  
.  

 datasheet : 

  begin(): . 
 readTemperature():  float .  
  readPressure():  float  

.\ 
 readAltitute(int):  

.  
 seaLevelPressure ( , , ):  

 (hPa),   ( )   
 (  Celsius)   

 
 setup()  Arduino 

 

           24,  MPL115A2  Arduino Mega RDK Rev3 
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4.5.   Raspberry Pi Model B 

 Raspberry Pi Model B  BCM2836  Broadcom, 
 900 MHz , ARM 7 Quad Core Processor,  

Video  Core  4   RAM   1GB.   
 SSD disc,  

 SD.  Raspberry Pi foundation  debian  arch 
linux,   ARM  .   
Rasbian OS, slackware ARM  Android. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 6,  ARM 
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4.5.1. Schematics & Reference Design  Raspberry Pi Model B 

 (25 , 25 )  Schematics  Raspberry  Pi  
Model B 
 

                          25 , Front Schematic of Raspberry Pi Model B  
 

                               25 , Back Schematic of Raspberry Pi Model B 
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 7  7  Reference  Design   Raspberry  Pi  
Model B 
 

 7 , Reference Design  Raspberry Pi Model B 
 
 

 7 , Reference Design  Raspberry Pi Model B 
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4.5.2.  Raspberry Pi Model B 

 Raspberry Pi Model B  (  27  27 )  
 HDMI.  

 RS485,  ’   
 UART   Rasprberry  Pi  B   RS485.  

 (5V  2 Watt).   
 4   USB  (  2.0),   

 1,2A ,  
.  

 Ethernet. , , 
 display  ,   40   pin  (GPIO  

)  socket.  microSD  
 Push  -  Push   SD.  ,   

 jack 3,5” audio/video out . 

              27 ,    Raspberry Pi Model B 
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              27 ,    Raspberry Pi Model B 

 pins  8  
.  2  pins  

 
,  – .  

 
 SPI,PWM ,I2C. 

 

 

 

 

 

 

 

 

                                 

 8, Pins  Raspberry Pi Model B 
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 (  9  9 )  
: 

 9 ,  Pins  Raspberry Pi Model B 
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 9 ,  Pins  Raspberry Pi Model B 

 
4.6.  Arduino      
====Raspberry Pi, : 

I. . 
II. . 

III.  / . 
IV.  

,  
V. ,   

 forum  project  
. 

VI.  
,  Ethernet 

(POE). 
VII.  shields ,  

, . 
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5.    

5.1.   

,  
,  

 
.  

,  ,  ,   
, .  

,  
.  

 “ ” ( )  
,  

 
 

,  (  Arduino).  
 

,  «  
». 

 
5.2.  

 
. ,  

 
,  

 ( ),  
.  

. 
 

, , .  
, .  

 
.  

 
5.3  

 
 

,  
. 

 
.  

 
. 
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,  

(Celsius,   Cº  )  ,   (Kelvin,  º)   (Fahrenheit,  
 Fº).  

,  0  
, ,  

.  
,  

.   
 
5.4.  

.  
. .  

.  ,   
, ' . 

 « »  
.  

,  
. 

 
. 

,  
.  

,  
.   

. 
 

 
 
 
 
 
 

: 
P0 =  hPa. 
h   =  (m). 
oC = . 
 

,   
 3  .  
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 (  11  11 )  
: 

 
 
 
 
 
 
 
 
                             11  
 

                         11 ,  
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5.4.1.   

 
, ,  

Zambretti.   
 

.  
 
 

: 
Pt   :   
Pt-3: . 
 

: 
 0:  0    

    (steady). 
 1:    

     (rising) 
 2:    

    (falling) 
 -1:  3 ,   

     . 
 
5.5.  

,  
. ,  

.  
. 
 

,   
 

, .  
. 

 
.  

 
.   

. 
,   

 28).  
, . 
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,   

.  
 
 
 
 
 
 
 
 
 
 
 
 
         28,   
 

 
 100%. 

 "  
" ,  0°C. 

 1 
, . 

 
’  

 D.P.  Dew Point (  ). 
 ( )   (RH)   

, : 

H = ((log10(RH) - 2.0) / 0.4343) + (17.62 * T / (T + 243.12)) 
DewPoint = 243.12 * H / (17.62 - H) 

 
 (  1). 
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 1,  

 

5.6.  

 20  
, 
 

.  3  
.  

 
.  ,  
 60,  « » (Sager)  

» (Zambretti,  29).  
 
 
 
 
 
 
 
 
 
 
 
 
 
               29,  Zambretti 
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,  
, : 

• , 
•  
•  ( ) 

 (Nergetii)  (Zambra)  
 1915.  

,  
, : 

)  
 
 
 

 p  hPa,  
 2. 

 
 
 
 
 
 
 
 
 
 
 
 
 
          2,  
 

) , : 
 
 
 
 

 3. 
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           3,  

 
) : 

 
 4 

 
 
 
 
 
 
 
 
 
 
 
 
                    4, . 
 

 Z  
 (  12): 
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 12,  
 

 Zambretti,  
: 

1. . 
2. ,  

 Zr, Zs, Zf. 
3. . 
4.  Zambretti. 

 

6.   Hardware  Software   

6.1  Arduino Mega ADK Rev3  

 Arduino  
 

.  
 c/c++  

 IDE.  
 arduino  

,   
 hardware . 

6.2  Raspberry Pi 

 Raspberry  Pi   
  ARM  

 (  
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 NOOBS) .  
 rasbian.  

  30  
 Raspberry Pi. 

 

 

 

 

 

 

 

 

 

 

 

 
           30,  Raspberry Pi 
 

  Micro  SD  
31),  4GB  

 Class  4.  ,  ,   
,  

. 

 

 

 

 

 

 

                                          31,  microSD  
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  Raspberry Pi  Micro USB,  
 

 32). ,  Raspberry Pi  
 USB,  

,  Ampere.  
Raspberry Pi Model B+  Raspberry Pi 2  maximum  2 
Ampere .  USB  
Ampere  
Raspberry Pi. 

 

 

 

 

 

 

 

                 32,  Raspberry Pi 

  Card Reader  
 SD  . 

 

 ,  HDMI-HDMI  HDMI-DVI,  
Ethernet,   USB   (  

). 

 

 

 

 

 

 

 

                 33,  Raspberry Pi  microSD 



55 
 

6.2.1  NOOBS  SD 

 NOOBS,  New Out Of Box Software - "  
software, ",  ,  

 Raspberry Pi. 

  Micro 
SD ,  

 FAT32). 

 ,= = - = - =  
www.raspberrypi.org/downloads)  Accept (  34)  

,  .zip.  
, ,  "Option", 

 Format Size Adjustment  "ON" (  35). 

 

 

 

 

 

 
 

 34,  Raspberry Pi 

 

 

 

 

 

 

 

 

 

 

 35,  Raspberry Pi 
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  Format,  (  36). 

 

 

 

 

 

 

 

 

 

 

 36,  Raspberry Pi 

  SD ,  
NOOBS (  37),  .zip  Torrent.  

 .zip,  
 38). 

 

 37,  NOOBS 
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 38,  NOOBS 

 ,  
 SD (  39), ,  

 SD (  40) . 

 

 

 

 

 

 

 

 

 

 39,  SD 
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 40,  SD 

6.2.2  Rasbperry Pi 

  microSD card  Rasbperry Pi .  
,  " ".  SD, 

, .  
 Raspberry Pi  On/Off.  

, . ’  
   HDMI,   Ethernet,   

 (  41). 
 

 

 

 

 

 

 

 

 

 
                       41,  Raspberry Pi 
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  Raspberry Pi  
, ,  

rainbow screen (  42). 

 

 

 

 

 

 

 

 

 

 42, Rainbow screen 

  NOOBS,   
 (  43). 

 

 

 

 

 

 

 

 

 

 

 

 
 43,  NOOBS 
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  Raspbian (  44),  
Debian  Raspberry Pi,  
Internet.  (OpenELEC, Arch, 
RaspBMC ) . 

 

 

 

 

 

 

 

 

 

 44,  Raspbian 

  Raspbian  Install,  
 SD.  "Yes", 

 (  45). 

 

 

 

 

 

 

 

 

 

 

 

 45,  Raspbian 



61 
 

  
 ( , 

)  (  46). 

 

 

 

 

 

 

 

 46,  

 ,  Raspberry Pi  
.  

7.  DAQ -  
 ( ) 

 
 DAQ -  ( ).  

,  DAQ -  (  
Arduino Mega ADK Rev3),  

 (  Raspberry Pi Model B). 

7.1  DAQ -  Arduino  
      Mega ADK   Rev3 

7.1.1  DAQ -  

 DAQ - : 

 Arduino Mega ADK Rev3 
 Arduino Ethernet Shield 
  /  (RHT 03)  
  /  (MPL 115A2)  
 Breadboard  ( ) 

 DAQ -  
, ,  

.  
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 DAQ -    Arduino Mega ADK Rev3 
: 

,  
,   RHT  03   MPL  115A2.   

 SD  Ethernet Shield, 
. 

 Ethernet Shield  Web Server,  
,  

 Internet.  
,  

,  SD.  
 Zambretti, 
,  

. 

7.1.2  DAQ -  

 DAQ -  47 , 
,  

Fritzing.  

 
 47,  DAQ - AM  
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  48 , 48  48  
 

.) 

 
 48 ,  

 
             48 , -Arduino  Ethernet shield   
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                           48 , - T  

 

7.1.3  – DAQ 

7.1.3.1  – DAQ 

 
 – DAQ. ,  

IDE,   Arduino,    
Arduino .  1  

. 

 RHT 03 

#include <SPI.h>  
#include <SD.h> 
#include <Ethernet.h> 
#include <Time.h>  
#include <EthernetUdp.h>  
#include <pin.h> 
#include <dht.h>                   
  
dht DHT; 
byte mac[] = {0xDE, 0xAD, 0xBE, 0xEF, 0xFE, 0xED}; 
IPAddress ip(192, 168, 2, 4); 
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EthernetServer server(80); 
IPAddress timeServer(132, 163, 4, 101);  
const int chipSelect = 4; 
const int dhtPin = 42; 
int chk; 
float hum; 
float temp; 
const int timeZone = 3;  
EthernetUDP Udp;  
unsigned int localPort = 8888;   
 
void setup() 
{ 
  Serial.begin(9600); 
if (Ethernet.begin(mac) == 0) { 
while (1) { 
 Serial.println("Failed to configure Ethernet using DHCP"); 
 delay(10000); 
  } 
} 
 Ethernet.begin(mac, ip); 
 server.begin(); 
 Serial.print("server is at "); 
 Serial.println(Ethernet.localIP()); 
 Serial.print("IP number assigned by DHCP is "); 
 Serial.println(Ethernet.localIP()); 
 Udp.begin(localPort);  
 Serial.println("waiting for sync"); 
 setSyncProvider(getNtpTime); 
 Serial.print("Initializing SD card..."); 
 pinMode(53, OUTPUT);  
 
  if (!SD.begin(chipSelect)) { 
     Serial.println("Card failed, or not present"); 
     return; 
   } 
 Serial.println("card initialized."); 
} 
time_t prevDisplay = 0;  
void loop() 
{ 
if (timeStatus() != timeNotSet) { 
if (now() != prevDisplay) { 
   prevDisplay = now(); 
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   digitalClockDisplay();   
   } 
 }   
 
chk = DHT.read22(dhtPin); 
hum = DHT.humidity; 
temp= DHT.temperature; 
Serial.print("Humidity: "); 
Serial.print(hum); 
Serial.print(" %, Temp: "); 
Serial.print(temp); 
Serial.println(" Celsius"); 
delay(6000);  
 String dataString = ""; 
 String dataString_2 = ""; 
  
 for (int digitalPin = 42; digitalPin < 43; digitalPin++) { 
int sensor = digitalRead(digitalPin); 
dataString += String(temp); 
dataString_2 += String(hum); 
if (digitalPin < 44) { 
  dataString += ","; 
  } 
  EthernetClient client = server.available(); 
 if (client) { 
Serial.println("new client"); 
boolean currentLineIsBlank = true; 
while (client.connected()) { 
if (client.available()) { 
  char c = client.read(); 
  Serial.write(c); 
     
 if (c == '\n' && currentLineIsBlank) { 
     client.println("HTTP/1.1 200 OK"); 
     client.println("Content-Type: text/html"); 
     client.println("Connection: close");   
     client.println("Refresh: 5");   
     client.println(); 
     client.println("<!DOCTYPE HTML>"); 
     client.println("<html>"); 
      
     for (int digitalPin = 42; digitalPin < 43; digitalPin++) { 
       int sensor = digitalRead(digitalPin); 
       client.print("temperature: "); 
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       client.print(temp); 
       client.println(" Celsius"); 
       client.print("&nbsp"); 
       client.print("humidity: "); 
       client.print(hum); 
       client.print(" % "); 
       client.print("  "); 
       client.print("&nbsp"); 
       client.print("&nbsp"); 
       client.print("time:"); 
       client.print(hour()); 
       client.print(":"); 
       client.print(minute()); 
       client.print(":"); 
       client.print(second()); 
       client.print("&nbsp"); 
       client.print("&nbsp"); 
       client.print("date:"); 
       client.print(" "); 
       client.print(day()); 
       client.print("/"); 
       client.print(" "); 
       client.print(month()); 
       client.print("/"); 
       client.print(" "); 
       client.print(year()); 
       client.println(); 
         
      client.println("<br />"); 
     } 
     client.println("</html>"); 
     break; 
   } 
  if (c == '\n') { 
     currentLineIsBlank = true; 
   } 
 else if (c != '\r') { 
   currentLineIsBlank = false; 
   } 
} 
} 
delay(100); 
client.stop(); 
Serial.println("client disconnected"); 
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 } 
 } 
 File dataFile = SD.open("datalog.txt", FILE_WRITE); 
 
 if (dataFile) { 
dataFile.print("temp:"),dataFile.print(dataString), 
dataFile.print("hum:"), dataFile.print(dataString_2); 
dataFile.print(" "); 
dataFile.print("time: ");  
 dataFile.print(hour()); 
  dataFile.print(":"); 
 dataFile.print(minute()); 
  dataFile.print(":"); 
 dataFile.print(second()); 
 dataFile.print(" "); 
  dataFile.print("date:"); 
 dataFile.print(day()); 
 dataFile.print("/"); 
 dataFile.print(month()); 
 dataFile.print("/"); 
 dataFile.print(year()); 
 dataFile.println(); 
dataFile.close(); 
Serial.println("temp:"),Serial.println(dataString); 
Serial.println("hum:"), Serial.println(dataString_2); 
 } 
 else { 
Serial.println("error opening datalog.txt"); 
 } 
} 
void digitalClockDisplay(){  
 Serial.print(hour()); 
 printDigits(minute()); 
 printDigits(second()); 
 Serial.print(" "); 
 Serial.print(day()); 
 Serial.print(" "); 
 Serial.print(month()); 
 Serial.print(" "); 
 Serial.print(year()); 
 Serial.println(); 
} 
void printDigits(int digits){  
 Serial.print(":"); 
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 if(digits < 10) 
Serial.print('0'); 
 Serial.print(digits); 
} 
 
const int NTP_PACKET_SIZE = 48;  
byte packetBuffer[NTP_PACKET_SIZE];  
 
time_t getNtpTime()  
{ 
 while (Udp.parsePacket() > 0) ;  
 Serial.println("Transmit NTP Request"); 
 sendNTPpacket(timeServer); 
 uint32_t beginWait = millis(); 
 while (millis() - beginWait < 1500) { 
int size = Udp.parsePacket(); 
if (size >= NTP_PACKET_SIZE) { 
Serial.println("Receive NTP Response"); 
Udp.read(packetBuffer, NTP_PACKET_SIZE);   
 secsSince1900 =  (unsigned long)packetBuffer[40] << 24; 
 secsSince1900 |= (unsigned long)packetBuffer[41] << 16; 
 secsSince1900 |= (unsigned long)packetBuffer[42] << 8; 
 secsSince1900 |= (unsigned long)packetBuffer[43]; 
 return secsSince1900 - 2208988800UL + timeZone * SECS_PER_HOUR; 
 } 
 } 
 Serial.println("No NTP Response "); 
 return 0; } 
 
void sendNTPpacket(IPAddress &address)  
{ 
 memset(packetBuffer, 0, NTP_PACKET_SIZE); 
 packetBuffer[0] = 0b11100011;    
 packetBuffer[1] = 0;   
 packetBuffer[2] = 6;   
 packetBuffer[3] = 0xEC;   
 packetBuffer[12]  = 49; 
 packetBuffer[13]  = 0x4E; 
 packetBuffer[14]  = 49; 
 packetBuffer[15]  = 52;             
 Udp.beginPacket(address, 123);  
 Udp.write(packetBuffer, NTP_PACKET_SIZE); 
 Udp.endPacket(); 
} 
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 MPL 115A2 

#include <SPI.h> 
#include <SD.h> 
#include <Ethernet.h> 
#include <Wire.h> 
#include <Time.h> 
#include <EthernetUdp.h> 
#include <pin.h> 
#include <Adafruit_MPL115A2.h> 
Adafruit_MPL115A2 mpl115a2; 
 

byte mac[] = {0xDE, 0xAD, 0xBE, 0xEF, 0xFE, 0xED}; 
IPAddress ip(192, 168, 2, 4); 
EthernetServer server(80); 
IPAddress timeServer(132, 163, 4, 101); const int chipSelect = 4; 
 
int chk; 
 
const int timeZone = 3; 
EthernetUDP Udp; 
unsigned int localPort = 8888;   
void setup() 
{ 
  Serial.begin(9600); 
 Serial.println("Getting barometric pressure ..."); 
 mpl115a2.begin(); 
if (Ethernet.begin(mac) == 0) { 
     while (1) { Serial.println("Failed to configure Ethernet using DHCP"); 
     delay(10000); 
   } 
 } 
Ethernet.begin(mac, ip); 
server.begin(); 
 Serial.print("server is at "); 
 Serial.println(Ethernet.localIP()); 
 Serial.print("IP number assigned by DHCP is "); 
 Serial.println(Ethernet.localIP()); 
 Udp.begin(localPort); 
 Serial.println("waiting for sync"); 
 setSyncProvider(getNtpTime); 
 Serial.print("Initializing SD card..."); 
 pinMode(53, OUTPUT); 
 if (!SD.begin(chipSelect)) { 
 Serial.println("Card failed, or not present"); 
 return; 
 } 
 Serial.println("card initialized."); 
} 
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time_t prevDisplay = 0; 
void loop() 
{ 
 float pressureKPA = 0, temperatureC = 0; 
if (timeStatus() != timeNotSet) { 
  if (now() != prevDisplay) {  
      prevDisplay = now(); 
      digitalClockDisplay();   
    } 
 }   
 
mpl115a2.getPT(&pressureKPA,&temperatureC); 
Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.print(" kPa  "); 
Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C both 
measured together"); 
pressureKPA = mpl115a2.getPressure();   
Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.println(" kPa"); 
 
temperatureC = mpl115a2.getTemperature();   
Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C"); 
    
 
Serial.print("Pressure: "); 
Serial.print(pressureKPA); 
Serial.print(" kPa , Temp: "); 
Serial.print(temperatureC); 
Serial.println(" Celsius"); 
delay(6000); //Delay 2 sec. 
EthernetClient client = server.available(); 
 if (client) { 
 Serial.println("new client"); 
 boolean currentLineIsBlank = true; 
 while (client.connected()) { 
  if (client.available()) { 
    char c = client.read(); 
    Serial.write(c); 
     
if (c == '\n' && currentLineIsBlank) {  
client.println("HTTP/1.1 200 OK"); 
client.println("Content-Type: text/html"); 
client.println("Connection: close");   
client.println("Refresh: 5");  
client.println(); 
client.println("<!DOCTYPE HTML>"); 
client.println("<html>"); 
client.print("temperature: "); 
client.print(temperatureC); 
client.println(" Celsius"); 
client.print("&nbsp"); 
client.print("pressure: "); 
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client.print(pressureKPA); 
client.print(" kPa "); 
client.print("  "); 
client.print("&nbsp"); 
client.print("&nbsp"); 
client.print("time:"); 
client.print(hour()); 
client.print(":"); 
client.print(minute()); 
client.print(":"); 
client.print(second()); 
client.print("&nbsp"); 
client.print("&nbsp"); 
client.print("date:"); 
client.print(" "); 
client.print(day()); 
client.print("/"); 
client.print(" "); 
client.print(month()); 
client.print("/"); 
client.print(" "); 
client.print(year()); 
client.println(); 
client.println("<br />"); 
client.println("</html>"); 
     break; 
 } 
if (c == '\n') { currentLineIsBlank = true;} 
  else if (c != '\r') { 
    currentLineIsBlank = false; 
  } 
} 
} 
delay(100); 
client.stop(); 
Serial.println("client disconnected"); 
 } 
File dataFile = SD.open("datalog.txt", FILE_WRITE); 
if (dataFile) { 
dataFile.print("temp:"),dataFile.print(temperatureC), 
dataFile.print("press:"), dataFile.print(pressureKPA); 
dataFile.print(" "); 
dataFile.print("time: "); 
dataFile.print(hour()); 
dataFile.print(":"); 
dataFile.print(minute()); 
dataFile.print(":"); 
dataFile.print(second()); 
dataFile.print(" "); 
dataFile.print("date:"); 
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dataFile.print(day()); 
dataFile.print("/"); 
dataFile.print(month()); 
dataFile.print("/"); 
dataFile.print(year()); 
dataFile.println(); 
dataFile.close(); 
Serial.println("temp:"),Serial.println(temperatureC); 
Serial.println("press:"), Serial.println(pressureKPA); 
 } 
 else { 
   Serial.println("error opening datalog.txt"); 
 } 
} 
void digitalClockDisplay(){ 
Serial.print(hour()); 
printDigits(minute()); 
printDigits(second()); 
Serial.print(" "); 
Serial.print(day()); 
Serial.print(" "); 
Serial.print(month()); 
Serial.print(" "); 
Serial.print(year()); 
Serial.println(); 
} 
 
void printDigits(int digits){ 
   Serial.print(":"); 
 if(digits < 10) 
  Serial.print('0'); 
   Serial.print(digits); 
} 
const int NTP_PACKET_SIZE = 48; 
byte packetBuffer[NTP_PACKET_SIZE];  
time_t getNtpTime() 
{ 
 while (Udp.parsePacket() > 0) ;  
 Serial.println("Transmit NTP Request"); 
 sendNTPpacket(timeServer); 
 uint32_t beginWait = millis(); 
 while (millis() - beginWait < 1500) { 
int size = Udp.parsePacket(); 
if (size >= NTP_PACKET_SIZE) { 
Serial.println("Receive NTP Response"); 
Udp.read(packetBuffer, NTP_PACKET_SIZE);   
unsigned long secsSince1900; 
secsSince1900 =  (unsigned long)packetBuffer[40] << 24; 
secsSince1900 |= (unsigned long)packetBuffer[41] << 16; 
secsSince1900 |= (unsigned long)packetBuffer[42] << 8; 
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 secsSince1900 |= (unsigned long)packetBuffer[43]; 
 return secsSince1900 - 2208988800UL + timeZone * SECS_PER_HOUR; 
 } 
 } 
 Serial.println("No NTP Response :-("); 
 return 0;  
} 
void sendNTPpacket(IPAddress &address) 
{ 
 memset(packetBuffer, 0, NTP_PACKET_SIZE); 
 packetBuffer[0] = 0b11100011;   
 packetBuffer[1] = 0;  
 packetBuffer[2] = 6;   
 packetBuffer[3] = 0xEC;   
 packetBuffer[12]  = 49; 
 packetBuffer[13]  = 0x4E; 
 packetBuffer[14]  = 49; 
 packetBuffer[15]  = 52; 
 Udp.beginPacket(address, 123);  
 Udp.write(packetBuffer, NTP_PACKET_SIZE); 
 Udp.endPacket(); 
} 

7.1.3.2  – DAQ 

 Arduino Mega ADK Rev3,  
.  

 RHT 03 

 49 ,  49  49  
. 

 49  
 ( ) .  

 
   49 ,  

 
 

 49  
 IDE  Arduino. 
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 49 ,  
 IDE  

 49  
 SD  Ethernet Shield. 

 

 

 

 

 

 

 

 

 

 

 49 ,  SD 
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 MPL 115A2 

 50 ,  50  50  
. 

 50  
 ( ) .  

 
         50 ,  

 
 

 50  
 IDE  Arduino. 

 

 
 

 50 ,  
 IDE 
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 50  
 SD  Ethernet Shield. 

 

 
 50 ,  SD  
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7.1.4  

, 
.  

,  
, .  

7.1.4.1  

 13  13 , ,  
,  20 . 

  
(ºC) 

 
 (%) 

 
 (hPa) 

1/4/2015 21,9 30 1008,6 
2/4/2015 20,3 48 1008,4 
3/4/2015 20,4 66 1009,5 
4/4/2015 15,5 62 1010,7 
5/4/2015 16,7 34 1010,4 
6/4/2015 20,6 77 1009,2 
7/4/2015 18,4 86 1009 
8/4/2015 12,9 64 1009,7 
9/4/2015 13,1 85 1008,7 
10/4/2015 16,7 68 1006,5 
11/4/2015 21,7 34 1007,4 
12/4/2015 22,9 81 1007,1 
13/4/2015 23,8 80 1008,2 
14/4/2015 23,9 73 1007,9 
15/4/2015 22,3 72 1008,7 
16/4/2015 21,6 83 1007,1 
17/4/2015 22,1 74 1010,4 
18/4/2015 24,6 80 1009,2 
19/4/2015 25,1 69 1007,9 
20/4/2015 20,7 57 1006,6 

 13 ,  
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 (ºC) 

 
 (%) 

  
 (hPa) 

1/4/2015 17,5 27 1002,3 
2/4/2015 17,1 38 1002,1 
3/4/2015 15,8 60 1004,6 
4/4/2015 12,1 58 1004,5 
5/4/2015 12,3 28 1004,1 
6/4/2015 16,6 70 1004,5 
7/4/2015 13,7 75 1003,9 
8/4/2015 9 29 1004,4 
9/4/2015 9,2 52 1001,2 

10/4/2015 13,4 33 1000,7 
11/4/2015 17,7 27 1001,5 
12/4/2015 18,9 49 1001,3 
13/4/2015 19,3 51 1003,2 
14/4/2015 19,4 46 1002,1 
15/4/2015 17,2 43 1003 
16/4/2015 15,8 55 1000,5 
17/4/2015 17,2 39 1004,3 
18/4/2015 18,3 47 1003,9 
19/4/2015 19,9 31 1002,4 
20/4/2015 15,6 24 1000,4 

 13  ,  

7.1.4.2.  

,   5  
, . , 

 5  
 5 . 
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 5 ,  

 

 
 5 ,  
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 5 ,  

7.1.5  Zambretti 

 
, ,  

. , , 
 Arduino Mega  MPL 115A2 

.  
,   3  ,   

 z (Zr, , Zs,  
 Zf,  ).  ,  

,  
 z,  

.   1.   51  
,  

. 

 Zambretti: 

#include <Wire.h> 
#include <Adafruit_MPL115A2.h> 
 
Adafruit_MPL115A2 mpl115a2; 
 
void setup(void)  
{ 
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  Serial.begin(9600); 
  float z=0; 
  float trend=0;  
  int x=0; 
  float metriseis[100], diafores[100]; 
  Serial.println("Getting barometric pressure ..."); 
  mpl115a2.begin(); 
} 
 
void loop(void)  
{ 
  float pressureKPA = 0, temperatureC = 0;     
   float z=0; 
   float trend=0;  
   int x; 
   float metriseis[100], diafores[100],trexousa; 
  mpl115a2.getPT(&pressureKPA,&temperatureC); 
  Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.print(" kPa  "); 
  Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C both measured 
together"); 
  pressureKPA = mpl115a2.getPressure();   
  Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.println(" kPa"); 
  temperatureC = mpl115a2.getTemperature();   
  Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C"); 
  metriseis[1]=pressureKPA*100; //metatropi se hpa 
 
for(x=2; x<=8; x=x+1) 
   {  
      delay (180000);  
  mpl115a2.getPT(&pressureKPA,&temperatureC); 
  Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.print(" kPa  "); 
  Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C both measured 
together"); 
  pressureKPA = mpl115a2.getPressure();   
  Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.println(" kPa"); 
  temperatureC = mpl115a2.getTemperature();   
  Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C");    
       
    metriseis[x]=pressureKPA*100; 
    diafores[x-1]=(metriseis[x]-metriseis[x-1]); 
    trend=diafores[x-1]; 
    Serial.print("to trend:"); 
    Serial.print(trend); 
    Serial.print("metrisi x :"); 
    Serial.print(metriseis[x]); 
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  mpl115a2.getPT(&pressureKPA,&temperatureC); 
  pressureKPA = mpl115a2.getPressure(); 
  trexousa=pressureKPA*100; 
    if(trend >0) 
       z=(130-((trexousa)/81.0)); 
    else if ( trend = 0 ) 
       z=(147-((5*(trexousa))/376.0));     
    else if (trend <0) 
        z=(179-((2*(trexousa))/129.0)); 
    Serial.print("to z:"); 
    Serial.print(z); 
if (z>=0.0 && z<2.0) 
    Serial.print("aithrios-ametavlitos\n"); 
else if (z>=2.0 && z<3.0) 
    Serial.print("aithrios\n");          
else if (z>=3.0 && z<4.0) 
    Serial.print("aithrios-metavallomenos\n"); 
else if (z>=4.0 && z<5.0) 
    Serial.print("sxedon aithrios-argotera pithanon elafres vroxoptoseis\n"); 
else if (z>=5.0 && z<6.0) 
    Serial.print("elafres vroxoptoseis-en sunexeia astatos\n"); 
else if (z>=6.0 && z<7.0) 
    Serial.print("astatos-argotera vroxoptoseis\n"); 
else if (z>=7.0 && z<8.0) 
    Serial.print("vroxoptoseis kata diastimata- argotera epidinosi\n"); 
else if (z>=8.0 && z<9.0) 
    Serial.print("vroxoptoseis ana diastimata- en sunexeia edona astatos\n"); 
else if (z>=9.0 && z<10.0) 
    Serial.print("edona astatos- vroxoptoseis\n");  
else if (z>=10.0 && z<11.0) 
    Serial.print("aithrios-ametavlitos\n"); 
else if (z>=11.0 && z<12.0) 
    Serial.print("aithrios\n"); 
else if (z>=12.0 && z<13.0) 
    Serial.print("aithrios- pithanes elafres vroxoptoseis\n"); 
else if (z>=13.0 && z<14.0) 
    Serial.print("sxedon aithrios- polu pithanon elafres vroxoptoseis\n"); 
else if (z>=14.0 && z<15.0) 
    Serial.print("elafres vroxoptoseis me diastimata iliofaneias\n"); 
else if (z>=15.0 && z<16.0) 
    Serial.print("metavlitos me merikes vroxoptoseis\n"); 
else if (z>=16.0 && z<17.0) 
    Serial.print("astatos-vroxoptoseis ana diastimata\n"); 
else if (z>=17.0 && z<18.0) 
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    Serial.print("suxnes vroxoptoseis\n"); 
else if (z>=18.0 && z<19.0) 
    Serial.print("endona astatos- vroxoptoseis\n"); 
else if (z>=19.0 && z<20.0) 
    Serial.print("thielodeis edones vroxoptoseis\n"); 
else if (z>=20.0 && z<21.0) 
    Serial.print("aithrios- ametavlitos\n"); 
else if (z>=21.0 && z<22.0) 
    Serial.print("aithrios\n"); 
else if (z>=22.0 && z<23.0) 
    Serial.print("metavoli se aithrio\n"); 
else if (z>=23.0 && z<24.0) 
    Serial.print("sxedon aithrios- se veltiosi\n"); 
else if (z>=24.0 && z<25.0) 
    Serial.print("sxedon aithrios- grigora pithanes elafres vroxoptoseis\n");  
else if (z>=25.0 && z<26.0) 
    Serial.print("arxika elafres vroxoptoseis- veltiosi\n"); 
else if (z>=26.0 && z<27.0) 
    Serial.print("metavlitos- se veltiosi\n"); 
else if (z>=27.0 && z<28.0) 
    Serial.print("sxedon astatos- veltiosi stin imera"); 
else if (z>=28.0 && z<29.0) 
    Serial.print("astatos- pithani veltiosi\n"); 
else if (z>=29.0 && z<30.0) 
    Serial.print("astatos- aithrios ana diastimata\n"); 
else if (z>=30.0 && z<31.0) 
    Serial.print("endona astatos- aithrios ana diastimata\n"); 
else if (z>=31.0 && z<32.0) 
    Serial.print("thielodis- pithani veltiosi\n"); 
else if (z>=32.0)  
    Serial.print("thielodeis- endones vroxoptoseis\n");  
  } 
} 
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 51,  IDE,  

 Zambretti 

7.2  DAQ -  Arduino 
Mega ADK Rev3  Raspberry Pi Model B 

 Raspberry  Pi   
Arduino Mega,  DAQ – .   

 Arduino  
Raspberry Pi.  DAQ,  

 
 (  

 ).   (  52  52 )  
.  

 Raspberry  Pi   
Arduino .  serial 
port  Raspberry Pi.  root terminal 

 Raspberry Pi  “$ sudoedit /etc/inittab” .  
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 52 , ,  

Raspberry Pi, Arduino  

 

 
 52 , ,  Raspberry Pi, 

Arduino  
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7.2.1  Raspberry Pi,  Arduino,  
……..RHT 03 

 Raspberry Pi  Python  
 Gnome system menu,  

 Programming  Geany.  
,  

File,  New (with Template)  main.py,  
.   

Arduino  
 RHT 03.  

,  
Raspberry Pi  Arduino (  53).  

import time 
import serial # 
def main(): 
port = serial.Serial("/dev/ttyACM0", baudrate=115200, timeout=None) # 
while True: 
line = port.readline() # 
arr = line.split() # 
if len(arr) < 3: # 
continue # 
dataType = arr[2] 
data = float(arr[1]) # 
if dataType == '%': 
print("Humidity: %.1f %%" % data) 
else: 
print("Temperature: %.1f C" % data) 
time.sleep(0.01) 
if name == "__main__": 
main() 
 

 

 
 53,  Raspberry Pi 
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7.2.2  Raspberry Pi,  Arduino,  
……..MPL 115A2 

,   Raspberry  Pi,   
 Arduino,  

 MPL 115A2.  

,  
Raspberry Pi  Arduino (  54).  

#include <Wire.h> 
#include <gy_65.h>  
void setup() { 
Serial.begin(115200); 
readCalibrationData();  
} 
void loop() { 
float temp = readTemperature(); 
float pressure = readPressure();  
Serial.print("Pressure: "); 
Serial.print(pressure,2); 
Serial.println(" Pa"); 
Serial.print("Temperature: "); 
Serial.print(temp,2); 
Serial.println("C"); 
delay(1000); 
} 
 

 
 54,  Raspberry Pi 
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7.3 Arduino and real time (data acquisition) charts in Excel 

 
 (  

) 
 

.  
.  

Arduino  shields  Ethernet Shield, Bluetooth Shield  
.  

 (  
)  Excel 

.  
 

PLX-DAQ (https://www.parallax.com/downloads/plx-daq,  55)  
 Excel.  

 Arduino.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                      55,  PLX-DAQ 
 

 Arduino ( ):  
 
#include <Wire.h> 
#include <Adafruit_MPL115A2.h> 
Adafruit_MPL115A2 mpl115a2; 
int row = 0; 
void setup(void)  
{ 
  Serial.begin(9600); 
  Serial.println("Getting barometric pressure ..."); 
  mpl115a2.begin(); 
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  Serial.println("CLEARDATA"); 
  Serial.println("LABEL,Time,temperature,Pressure"); 
} 
   void loop(void)  
{ 
  float pressureKPA = 0, temperatureC = 0;     
 
  mpl115a2.getPT(&pressureKPA,&temperatureC); 
  Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.print(" kPa  "); 
  Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C both    
  measured together"); 
   
  pressureKPA = mpl115a2.getPressure();   
  Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.println(" kPa"); 
 
  temperatureC = mpl115a2.getTemperature();   
  Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C"); 
  Serial.print("DATA,TIME,"); Serial.print(temperatureC); Serial.print(","); 
Serial.println(pressureKPA); 
  row++; 
  if (row > 360)  
   { 
    row=0; 
    Serial.println("ROW,SET,2"); 
   } 
  delay(100); 
} 
 

 Arduino  
(MPL11A2)  Excel  PLX-DAQ 

 Serial Port  Arduino (  delay)  
Connect.  Excel 

 56).  
.  
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                56 ,  Arduino  Excel 
 

 
 DAQ  

LabView.  LabView  
, ,  

.  
 

» (object oriented programming).  
 

.  
 DAQ.  
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8.  

 
,  ,  

 - .   
 DAQ - 

.  
.  

, ,  
 -  ,   

 Zambretti. ,  
. ,  

 (  
), ,  

 ( ),   
,  

.  

 
. ,  

,  
.  

.  
, .  

,  
.  

 
.  

.  
, .  

 
 

, . 

 
 

. 

 
. 
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: 

1.  

,  4  C,  
.  

fan-coils  
.  

,  
Arduino . 

 
 

 (  21  C  26  C ).  
 

.  

2.  

 
.  

 
. 

’ 
. 

3.  

 
 (evaporator units).  

, . 

 (  Arduino) 
 

.  

4.  air-conditions 

 
.   

: 

 (  
) ,  

.  
,  

 ( ), 
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 (Arduino)  
,  

. ,  
 ( )  

.  
,  

, ,  
, .  

 
 

. 

   
 Arduino.  

 RHT 03  
 23 oC   Arduino Mega   

RC Switch .  
 23 oC .  

 23 c.   
 

.  
 

 (  
  24 c  

 30 C) . 
: 

1)Arduino 
2)RC Switch 
3)Breadbond 
4)  
4)  
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 (  57): 

                  

                 57,  Arduino 
 

 (  58)  Arduino Mega  
 IDE. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                   58,   
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O : 
 
#include <dht.h> 
#include <RCSwitch.h> //  RC Switch 
dht DHT; 
const int dhtPin = 10; 
RCSwitch mySwitch = RCSwitch(); 
int chk; 
float temp; 
void setup() 
{ 
    Serial.begin(9600); 
    // If you want to set the aref to something other than 5v 
    analogReference(EXTERNAL); 
    //enable RC switch transmissions on pin 10. 
    mySwitch.enableTransmit(8); 
} 
void loop() 
{ 
    // READ DATA 
    chk = DHT.read22(dhtPin); 
    temp= DHT.temperature; 
    Serial.print(" %, Temp: "); 
    Serial.print(temp); 
    Serial.println(" Celsius"); 
  
    if(temp < 23.00) 
    { 
    mySwitch.switchOn(1,1); 
    Serial.println("Heater ON"); 
    } 
 else { 
    Serial.println("Heater OFF"); 
    mySwitch.switchOff(1,1); 
       } 
   delay(2000); //Delay 2 sec. 
     
} 
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 (arduino)  
(raspberry pi)  

 
.  

 
  
 

. -DAQ  
  

,  
.  

 
. ,  

 
,  

 
 DAQ-  

. 
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 1 
)   

#include <dht.h> 
dht DHT;           //  RHTO3 
                                                 
const int dhtPin = 10;    //  pin (    
                                         arduino)       
                                             
int chk; 
float hum;                // .     
float temp;                      
                                    .       
                                      
                                    (    
                                     RHT03  AdaFruit)              
                                    . 
void setup() 
  { 
    Serial.begin(9600);     //    
                                           .  
         } 
 
void loop()     //  (  {})    
                         
{ 
    chk = DHT.read22(dhtPin);   //    

. 
    hum = DHT.humidity;     
     temp= DHT.temperature;  //  DHT.humidity  DHT.temperation                                                                     

 ( )                                                    
.  

     
Serial.print("Humidity: ");   //      

   IDE 
 arduino   

Serial.print(hum);   
Serial.print(" %, Temp: ");                              
Serial.print(temp);                                            
Serial.println(" Celsius");                        
delay(2000);  //  
} 
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)  SD  
 RHT 03 

 

#include <SPI.h> (1) 
#include <SD.h> (2) 
#include <pin.h> (3) 
#include <dht.h> 
dht DHT; 
 
const int chipSelect = 4; //  pin 4 (  

)  
const int dhtPin = 42;     //  pin  

   
int chk; 
float hum; 
float temp; 
 
void setup() 
{ 
 Serial.begin(9600);     //  

 
 Serial.print("Initializing SD card..."); //  “  SD card 
” 
 pinMode(53, OUTPUT);  //  pin 53  arduino 
mega (  SD)  

  
 if (!SD.begin(chipSelect)) {       //  

 
    Serial.println("Card failed, or not present");       //  

 SD    “  
” 

return; 
 } 
 Serial.println("card initialized.");   //  

 “ ” 
} 
 
void loop() 
{ 
   
 chk = DHT.read22(dhtPin);           
 hum = DHT.humidity; 
 temp= DHT.temperature; 
  
 Serial.print("Humidity: "); 
 Serial.print(hum); 
 Serial.print(" %, Temp: "); 
 Serial.print(temp); 
 Serial.println(" Celsius"); 
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 delay(60000); //  2 sec. 
 
 String dataString = "";      //  dataString  dataString_2  

 (string)  
 String dataString_2 = ""; 
  
 for (int digitalPin = 42; digitalPin < 43; digitalPin++) { 
 int sensor = digitalRead(digitalPin); 
 dataString += String(temp); 
 dataString_2 += String(hum); 
 if (digitalPin < 44) { 
  dataString += ","; 
 }                               //  

     
} 
 

 File dataFile = SD.open("datalog.txt", FILE_WRITE); //  
 datalog.txt  SD 

 
  //  

  
 if (dataFile) { 
 dataFile.print("temp:"),dataFile.print(dataString), 
 dataFile.print("hum:"), dataFile.println(dataString_2); 
 dataFile.close(); 
 
 Serial.println("temp:"),Serial.println(dataString); 
 Serial.println("hum:"), Serial.println(dataString_2); 
 } 
 else { 
 Serial.println("error opening datalog.txt"); //  

 “  datalog.txt ”  
 } 
} 
(1)  SPI   Arduino   master   

 SPI .  Serial Peripherial Interface (SPI)  
 

.  SPI  master 
 ( ) . 

 3  SPI : 
 MISO (Master In Slave Out) -   Slave  

 master, 
 MOSI (Master Out Slave In) – H  Master  

, 
 SCK (Serial Clock) –  

 master , 
 SS (Slave Select) –  pin  master 

.  
 Slave  Select  (SS)  pin   low   
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 master ,  high .  
 SPI,  

 MISO, MOSI  SLK . 
 
(2)  SD  microSD.  

 SS  Pin 4.  sd 
 sd reader  ethernet shield  

 SPI. 
(3)  
blood  shed  dev  c++ ( )    
pin   ethernet  shield   SD  o  
arduino mega. H  arduino 
mega,   uno  SD.  
 

)  
 
#include <Wire.h>  //H   Wire   I2C  /  TWI  

.  Arduino boards  rev3 layout  pin 20 SDA (data line) 
 pin 21 SCL (clock line)  AREF pin. 

 
#include <Adafruit_MPL115A2.h> //  
MPL115A2  Adafruit  
 
Adafruit_MPL115A2 mpl115a2; 
 
void setup(void) 
{ 
 Serial.begin(9600);  
 Serial.println("Getting barometric pressure ..."); //  ”  

   ” 
 mpl115a2.begin();  //  

) -    MPL115A  
 

} 
 
void loop(void) 
{ 
 float pressureKPA = 0, temperatureC = 0;    //  pressureKPA 

 temperatureC  
 
 mpl115a2.getPT(&pressureKPA,&temperatureC); //   

 (  MPL115A)   getPT() 
 Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.print(" kPa  "); 
Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C both 
measured together"); //   

  
 pressureKPA = mpl115a2.getPressure();  //  

      pressureKPA 
Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.println(" kPa"); 
//  kPa  



103 
 

 
 temperatureC = mpl115a2.getTemperature();   //  

   temperatureC 
 Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C"); 
//  C  
 delay(1000); //  
} 
 

)  SD  
 MPL115A2 

 
#include <Wire.h> 
#include <SPI.h> 
#include <SD.h> 
#include <Adafruit_MPL115A2.h> 
#include <pin.h> 
 
Adafruit_MPL115A2 mpl115a2; 
const int chipSelect = 4; //  pin 4 ( ) 

 
 
void setup() 
{ 
 Serial.begin(9600);   //   
 Serial.println("Getting barometric pressure ...") //  ”  

 ” 
 mpl115a2.begin(); //  MPL115 2 
Serial.print("Initializing SD card..."); //  

 “  SD” 
 
 pinMode(53, OUTPUT); //To pin 53  Mega 

o hardware SS pin,  SD. 
 
 if (!SD.begin(chipSelect)) {  //  

 
 Serial.println("Card failed, or not present");          //  

 SD  “  
” 

return; 
 } 
 Serial.println("card initialized.");   //  

   “ ” 
} 
 
void loop() 
{ 
 float  pressureKPA  =  0,  temperatureC  =  0;    //  
pressureKPA  temperatureC   
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 mpl115a2.getPT(&pressureKPA,&temperatureC); //  
 (  MPL115A)    getPT() 

 
 Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.print(" kPa  "); 
Serial.print("Temp (°C): "); Serial.print(temperatureC, 1); Serial.println(" °C both 
measured together"); 
 delay(4000);  //  
 
 File dataFile = SD.open("datalog.txt", FILE_WRITE);  //  

  datalog.txt  SD.  
   dataFile  File ( ) 
 
if (dataFile) { 
 dataFile.print("temp(°C):"),dataFile.print(temperatureC), 
 dataFile.print("  press(Kpa):"), dataFile.println(pressureKPA); 
 dataFile.close(); 
 } 
 else { 
 Serial.println("error opening datalog.txt"); //  

 “  datalog.txt ”  
 } 
} 
 

)  
 

 
#include <Wire.h> 
#include <SPI.h> 
#include <SD.h> 
#include <Ethernet.h>  (1) 
 
#include <Adafruit_MPL115A2.h> 
#include <pin.h> 
 
Adafruit_MPL115A2 mpl115a2; 
 
byte mac[] = {0xDE, 0xAD, 0xBE, 0xEF, 0xFE, 0xED}; //  mac address 

   Arduino    lan. 
IPAddress ip(192, 168, 1, 177);   //  ip address  Arduino (  

 lan.) 
 
EthernetServer server(80); //  instance  EthernetServer object  
port number .  server  Arduino    

 port 80. 
 
const int chipSelect = 4; //  pin 4 ( ) 

 
 
void setup() 
{ 
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 Serial.begin(9600); 
 Ethernet.begin(mac, ip);  //  Ethernet   IP  

 MAC address . 
 
 server.begin();  //  server  

 begin(). 
 
 Serial.print("server is at "); 
 Serial.println(Ethernet.localIP()); 
 Serial.println("Getting barometric pressure ..."); //  ”  

 ” 
 mpl115a2.begin();  //  MPL115 2 
Serial.print("Initializing SD card...");  //  

 “  SD” 
 
 pinMode(53, OUTPUT);   //To pin 53  Mega 

  hardware SS pin,  SD. 
 
  if (!SD.begin(chipSelect)) {  //  

 
Serial.println("Card failed, or not present"); //  SD 

   “  
” 

return; 
 } 
 Serial.println("card initialized.");  // ,  

   “ ” 
} 
 
void loop() 
{ 
 float  pressureKPA  =  0,  temperatureC  =  0;    //  
pressureKPA  temperatureC   
 
 mpl115a2.getPT(&pressureKPA,&temperatureC); //   

 (  MPL115A)  getPT() 
 
 Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.print(" kPa  "); 
 Serial.print("Temp (°C): "); Serial.print(temperatureC, 1); Serial.println(" °C both 
measured together"); 
 delay(4000);  //  
 
 File dataFile = SD.open("datalog.txt", FILE_WRITE); //  

    datalog.txt     SD.  
   dataFile  File ( ) 
 
 if (dataFile) { 
 dataFile.print("temp(°C):"),dataFile.print(temperatureC), 
 dataFile.print("  press(Kpa):"), dataFile.println(pressureKPA); 
 dataFile.close(); 
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 } 
  
 else { 
 Serial.println("error opening datalog.txt"); //  

 “  datalog.txt ”  
 } 
 EthernetClient client = server.available(); //  (clients) 

 
arduino.     instance   EthernetClient,   

 
. 

 if (client) {    
           Serial.println("new client"); 
  
 boolean currentLineIsBlank = true; 
 while (client.connected()) { 
  if (client.available()) { 
    char c = client.read(); 
    Serial.write(c); 
      
//  clients ,  1 byte (  

 client)  c. 
 

    if (c == '\n' && currentLineIsBlank) { 
 
      client.println("HTTP/1.1 200 OK"); 
      client.println("Content-Type: text/html"); 
      client.println("Connection: close");  //  

   
      client.println("Refresh: 5");  //  
      client.println(); 
      client.println("<!DOCTYPE HTML>"); 
      client.println("<html>"); 
        
            //  
        client.print("Temperature"); 
        client.print(temperatureC); 
        client.print("pressure"); 
        client.print(pressureKPA); 
        client.println("<br />"); 
    
      client.println("</html>"); 
      break; 
    } //  html  
 
    if  (c  ==  '\n')  {  //  .   
“n”,  
    currentLineIsBlank = true; 
    } 
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    else if  (c != '\r')  { // .  
“r”, ,  
          currentLineIsBlank = false; 
    } 
  } 
 } 
 delay(1); //  
           client.stop();   //  
 Serial.println("client disconnected") //  “  

” 
 } 
} 
 
(1)  Arduino board  Ethernet Shield  

.  server  
 client .  

 4  (  
).  Arduino  Ethernet Shield  SPI 

bus.  Arduino Mega  pins 50, 51, 52  pin 10  
Slave Select (SS).   hardware SS pin 53  

 OUTPUT  SPI 
interface. 

)  
 
#include <SPI.h> 
#include <SD.h> 
#include <Ethernet.h> 
 
#include <pin.h> 
#include <dht.h> 
dht DHT; 
 
byte mac[] = {0xDE, 0xAD, 0xBE, 0xEF, 0xFE, 0xED}; //  mac address 

   Arduino    lan. 
IPAddress ip(192, 168, 2, 4); //  ip  address   Arduino  (  

 lan.) 
EthernetServer server(80); //  instance  EthernetServer object  
port number .  server  Arduino    

 port 80. 
const int chipSelect = 4; //  pin 4 ( ) 

 
const int dhtPin = 42; 
int chk; 
float hum; 
float temp; 
 
void setup() 
{ 
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  Serial.begin(9600); 
  
} 
  Ethernet.begin(mac, ip); //  Ethernet   IP  

 MAC address . 
  server.begin();//  server  

 begin(). 
  Serial.print("server is at "); 
   Serial.println(Ethernet.localIP()); 
  Serial.println("waiting for sync"); 
  Serial.print("Initializing SD card..."); //  

 “  SD” 
   
  pinMode(53, OUTPUT); //To pin 53  Mega 

  hardware SS pin,  SD. 
 
    if (!SD.begin(chipSelect)) {//  

 
 
    Serial.println("Card failed, or not present");//  
SD     “  

” 
    return; 
  } 
  Serial.println("card initialized."); // ,  

   “ ” 
} 
 
void loop() 
{ 
//  
      chk = DHT.read22(dhtPin); 
    hum = DHT.humidity; 
    temp= DHT.temperature; 
 
    //  
    Serial.print("Humidity: "); 
    Serial.print(hum); 
    Serial.print(" %, Temp: "); 
    Serial.print(temp); 
    Serial.println(" Celsius"); 
    delay(6000);. 
   
  String dataString = ""; 
  String dataString_2 = ""; 
   
  for (int digitalPin = 42; digitalPin < 43; digitalPin++) { 
    int sensor = digitalRead(digitalPin); 
    dataString += String(temp); 
    dataString_2 += String(hum); 
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    if (digitalPin < 44) { 
      dataString += ","; 
    } 
     
    EthernetClient client = server.available(); //  (clients) 

 
arduino.     instance   EthernetClient,   

 
. 

  if (client) { 
    Serial.println("new client"); 
     
    boolean currentLineIsBlank = true; 
    while (client.connected()) { 
      if (client.available()) { 
        char c = client.read(); 
        Serial.write(c); //  clients ,  1 
byte (  client)  c. 
 
         
        if (c == '\n' && currentLineIsBlank) { 
           
          client.println("HTTP/1.1 200 OK"); 
          client.println("Content-Type: text/html"); 
          client.println("Connection: close"); //  

   
           client.println("Refresh: 5");  //  
          client.println(); 
          client.println("<!DOCTYPE HTML>"); 
          client.println("<html>"); //  html 
          
          //  
          for (int digitalPin = 42; digitalPin < 43; digitalPin++) { 
            int sensor = digitalRead(digitalPin); 
            client.print("temperature: "); 
            client.print(temp); 
            client.println(" Celsius"); 
            client.print("&nbsp"); 
            client.print("humidity: "); 
            client.print(hum); 
            client.print(" % "); 
            client.print("&nbsp"); 
                       
            client.println("<br />"); 
          } 
          client.println("</html>"); 
          break; 
        } 
        if (c == '\n') { // .  “n”, 
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          currentLineIsBlank = true; 
        } 
        else if (c != '\r') { // .  “r”, 

,  
          currentLineIsBlank = false; 
        } 
      } 
    } 
       delay(100); //  
     
    client.stop(); //  
    Serial.println("client disconnected");//  “  

” 
  } 
         
  } 
 
  File dataFile = SD.open("datalog.txt", FILE_WRITE); //  

    datalog.txt     SD.  
   dataFile  File ( ) 
 
  if (dataFile) { 
    dataFile.print("temp:"),dataFile.print(dataString), 
    dataFile.print("hum:"), dataFile.print(dataString_2); 
     dataFile.print(" "); 
      
  dataFile.println(); 
    dataFile.close(); 
    // print to the serial port too: 
    Serial.println("temp:"),Serial.println(dataString); 
    Serial.println("hum:"), Serial.println(dataString_2); 
  } 
    else { 
    Serial.println("error opening datalog.txt");//  

 “  datalog.txt ” 
  } 
} 
 
} 
 
 

)  RHT 03 

#include <SPI.h> 
#include <SD.h> 
#include <Ethernet.h> 
#include <Time.h> //  
………………………..  Ethernet Shield 
#include <EthernetUdp.h> 
#include <pin.h> 
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#include <dht.h> 

dht DHT; 

byte mac[] = {0xDE, 0xAD, 0xBE, 0xEF, 0xFE, 0xED}; 
IPAddress ip(192, 168, 2, 4); 
EthernetServer server(80); 

IPAddress timeServer(132, 163, 4, 101); // time-a.timefreq.bldrdoc.gov,  
………………………………………………………server  
………………………………………………………  
const int chipSelect = 4; 
const int dhtPin = 42; 
int chk; 

float hum; 
float temp; 
const int timeZone = 3; //  
EthernetUDP Udp; 
unsigned int localPort = 8888;   

void setup() 

{ 

   Serial.begin(9600); 

  if (Ethernet.begin(mac) == 0) { 

        while (1) { 

      Serial.println("Failed to configure Ethernet using DHCP"); 

      delay(10000); 

    } 

} 

  Ethernet.begin(mac, ip); 

  server.begin(); 

  Serial.print("server is at "); 

  Serial.println(Ethernet.localIP()); 

  Serial.print("IP number assigned by DHCP is "); 

  Serial.println(Ethernet.localIP()); 

  Udp.begin(localPort); //  time server 
 

  Serial.println("waiting for sync"); 
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  setSyncProvider(getNtpTime); 

  Serial.print("Initializing SD card..."); 

   pinMode(53, OUTPUT); 

  if (!SD.begin(chipSelect)) { 

    Serial.println("Card failed, or not present"); 

    return; 

  } 

  Serial.println("card initialized."); 

} 

time_t prevDisplay = 0;  

void loop() 

{ 

if (timeStatus() != timeNotSet) { 

    if (now() != prevDisplay) {  

      prevDisplay = now(); 

      digitalClockDisplay();   

    } 

  }   

 

    chk = DHT.read22(dhtPin); 

    hum = DHT.humidity; 

    temp= DHT.temperature; 

    Serial.print("Humidity: "); 

    Serial.print(hum); 

    Serial.print(" %, Temp: "); 

    Serial.print(temp); 

    Serial.println(" Celsius"); 

    delay(6000);  

  String dataString = ""; 

  String dataString_2 = ""; 

  for (int digitalPin = 42; digitalPin < 43; digitalPin++) { 

    int sensor = digitalRead(digitalPin); 
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    dataString += String(temp); 

    dataString_2 += String(hum); 

    if (digitalPin < 44) { 

      dataString += ","; 

    } 

     

    EthernetClient client = server.available(); 

  if (client) { 

    Serial.println("new client"); 

    boolean currentLineIsBlank = true; 

    while (client.connected()) { 

      if (client.available()) { 

        char c = client.read(); 

        Serial.write(c); 

        if (c == '\n' && currentLineIsBlank) { 

          client.println("HTTP/1.1 200 OK"); 

          client.println("Content-Type: text/html"); 

          client.println("Connection: close");   

          client.println("Refresh: 5");   

          client.println(); 

          client.println("<!DOCTYPE HTML>"); 

          client.println("<html>"); 

          

          for (int digitalPin = 42; digitalPin < 43; digitalPin++) { 

            int sensor = digitalRead(digitalPin); 

            client.print("temperature: "); 

            client.print(temp); 

            client.println(" Celsius"); 

            client.print("&nbsp"); 

            client.print("humidity: "); 

            client.print(hum); 

            client.print(" % "); 
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            client.print("  "); 

            client.print("&nbsp"); 

            client.print("&nbsp"); 

            client.print("time:"); //  
……………………………….  

              client.print(hour()); 

              client.print(":"); 

              client.print(minute()); 

              client.print(":"); 

              client.print(second()); 

              client.print("&nbsp"); 

              client.print("&nbsp"); 

              client.print("date:"); 

              client.print(" "); 

              client.print(day()); 

              client.print("/"); 

              client.print(" "); 

              client.print(month()); 

              client.print("/"); 

              client.print(" "); 

              client.print(year());  

              client.println(); 

             client.println("<br />"); 

          } 

          client.println("</html>"); 

          break; 

        } 

        if (c == '\n') { 

      currentLineIsBlank = true; 

        } 

        else if (c != '\r') { 

        currentLineIsBlank = false; 
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        } 

      } 

    } 

       delay(100); 

        client.stop(); 

    Serial.println("client disconnected"); 

  } 

         

  } 

   File dataFile = SD.open("datalog.txt", FILE_WRITE); 

 

    if (dataFile) { 

 dataFile.print("temp:"),dataFile.print(dataString), 

 dataFile.print("hum:"), dataFile.print(dataString_2); 

 dataFile.print(" "); 

dataFile.print("time: "); //  
………………………………  .  SD 

  dataFile.print(hour()); 

   dataFile.print(":"); 

  dataFile.print(minute()); 

   dataFile.print(":"); 

  dataFile.print(second()); 

  dataFile.print(" "); 

   dataFile.print("date:"); 

  dataFile.print(day()); 

  dataFile.print("/"); 

  dataFile.print(month()); 

  dataFile.print("/"); 

  dataFile.print(year());  

  dataFile.println(); 

    dataFile.close(); 

    Serial.println("temp:"),Serial.println(dataString); 
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    Serial.println("hum:"), Serial.println(dataString_2); 

  } 

    else { 

    Serial.println("error opening datalog.txt"); 

  } 

} 

void digitalClockDisplay(){ //  Time 

  Serial.print(hour()); 

  printDigits(minute()); 

  printDigits(second()); 

  Serial.print(" "); 

  Serial.print(day()); 

  Serial.print(" "); 

  Serial.print(month()); 

  Serial.print(" "); 

  Serial.print(year());  

  Serial.println();  

} 

 

void printDigits(int digits){ //  Time 

  Serial.print(":"); 

  if(digits < 10) 

    Serial.print('0'); 

  Serial.print(digits); 

} 

 

const int NTP_PACKET_SIZE = 48;  

byte packetBuffer[NTP_PACKET_SIZE];  
 

time_t getNtpTime()//  Time  
…………………………Time server 

{ 
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  while (Udp.parsePacket() > 0) ; 

  Serial.println("Transmit NTP Request"); 

  sendNTPpacket(timeServer); 

  uint32_t beginWait = millis(); 

  while (millis() - beginWait < 1500) { 

    int size = Udp.parsePacket(); 

    if (size >= NTP_PACKET_SIZE) { 

      Serial.println("Receive NTP Response"); 

      Udp.read(packetBuffer, NTP_PACKET_SIZE);  // read packet into the buffer 

      unsigned long secsSince1900; 

      secsSince1900 =  (unsigned long)packetBuffer[40] << 24; 

      secsSince1900 |= (unsigned long)packetBuffer[41] << 16; 

      secsSince1900 |= (unsigned long)packetBuffer[42] << 8; 

      secsSince1900 |= (unsigned long)packetBuffer[43]; 

      return secsSince1900 - 2208988800UL + timeZone * SECS_PER_HOUR; 

    } 

  } 

  Serial.println("No NTP Response "); 

  return 0; 

} 

void sendNTPpacket(IPAddress &address) //  Time 
 

{ 

  memset(packetBuffer, 0, NTP_PACKET_SIZE); 

  

  packetBuffer[0] = 0b11100011;    

  packetBuffer[1] = 0;      

  packetBuffer[2] = 6;      

  packetBuffer[3] = 0xEC;   

    packetBuffer[12]  = 49; 

  packetBuffer[13]  = 0x4E; 

  packetBuffer[14]  = 49; 
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  packetBuffer[15]  = 52;               

  Udp.beginPacket(address, 123); 

  Udp.write(packetBuffer, NTP_PACKET_SIZE); 

  Udp.endPacket(); 

} 

 

H)  MPL 115A2 

#include <SPI.h> 

#include <SD.h> 

#include <Ethernet.h> 

#include <Wire.h> 

#include <Time.h>  //  
………………………..  Ethernet Shield 

#include <EthernetUdp.h> 

#include <pin.h> 

#include <Adafruit_MPL115A2.h> 

 

Adafruit_MPL115A2 mpl115a2; 

 

byte mac[] = {0xDE, 0xAD, 0xBE, 0xEF, 0xFE, 0xED}; 

IPAddress ip(192, 168, 2, 4); 

EthernetServer server(80); 

IPAddress timeServer(132, 163, 4, 101); // time-a.timefreq.bldrdoc.gov,  
………………………………………………………server  
………………………………………………………  

const int chipSelect = 4; 

int chk; 

 

const int timeZone = 3; //  

EthernetUDP Udp; 

unsigned int localPort = 8888;   
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void setup() 

{ 

  Serial.begin(9600); 

  Serial.println("Getting barometric pressure ..."); 

  mpl115a2.begin(); 

if (Ethernet.begin(mac) == 0) { 

    while (1) { 

      Serial.println("Failed to configure Ethernet using DHCP"); 

      delay(10000); 

    } 

} 

  Ethernet.begin(mac, ip); 

  server.begin(); 

  Serial.print("server is at "); 

  Serial.println(Ethernet.localIP()); 

  Serial.print("IP number assigned by DHCP is "); 

  Serial.println(Ethernet.localIP()); 

  Udp.begin(localPort); //  time server 
  Serial.println("waiting for sync"); 

  setSyncProvider(getNtpTime); 

  Serial.print("Initializing SD card..."); 

  pinMode(53, OUTPUT); 

 

  if (!SD.begin(chipSelect)) { 

    Serial.println("Card failed, or not present"); 

    return; 

  } 

  Serial.println("card initialized."); 

} 

time_t prevDisplay = 0;  

void loop() 

{ 
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  float pressureKPA = 0, temperatureC = 0; 

if (timeStatus() != timeNotSet) { 

    if (now() != prevDisplay) {  

      prevDisplay = now(); 

      digitalClockDisplay();   

    } 

  }   

 

  mpl115a2.getPT(&pressureKPA,&temperatureC); 

  Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.print(" kPa  "); 

  Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C both 
measured together"); 
   

  pressureKPA = mpl115a2.getPressure();   

  Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.println(" kPa"); 

 

  temperatureC = mpl115a2.getTemperature();   

  Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C"); 

  

    Serial.print("Pressure: "); 

    Serial.print(pressureKPA); 

    Serial.print(" kPa , Temp: "); 

    Serial.print(temperatureC); 

    Serial.println(" Celsius"); 

    delay(6000);. 

     

    EthernetClient client = server.available(); 

  if (client) { 

    Serial.println("new client"); 

        boolean currentLineIsBlank = true; 

    while (client.connected()) { 

      if (client.available()) { 
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        char c = client.read(); 

        Serial.write(c); 

        if (c == '\n' && currentLineIsBlank) { 

       client.println("HTTP/1.1 200 OK"); 

          client.println("Content-Type: text/html"); 

          client.println("Connection: close");   
          client.println("Refresh: 5");   

          client.println(); 

          client.println("<!DOCTYPE HTML>"); 

          client.println("<html>"); 

                   

            client.print("temperature: "); 

            client.print(temperatureC); 

            client.println(" Celsius"); 

            client.print("&nbsp"); 

            client.print("pressure: "); 

            client.print(pressureKPA); 

            client.print(" kPa "); 

            client.print("  "); 

            client.print("&nbsp"); 

            client.print("&nbsp"); 

            client.print("time:"); //  
……………………………….  

              client.print(hour()); 

              client.print(":"); 

              client.print(minute()); 

              client.print(":"); 

              client.print(second()); 

              client.print("&nbsp"); 

              client.print("&nbsp"); 

              client.print("date:"); 

              client.print(" "); 
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              client.print(day()); 

              client.print("/"); 

              client.print(" "); 

              client.print(month()); 

              client.print("/"); 

              client.print(" "); 

              client.print(year());  

              client.println(); 

             

            client.println("<br />"); 

             

           

          client.println("</html>"); 

          break; 

        } 

        if (c == '\n') { 

         currentLineIsBlank = true; 

        } 

        else if (c != '\r') { 

         currentLineIsBlank = false; 

        } 

      } 

    } 

     delay(100); 

    client.stop(); 

    Serial.println("client disconnected"); 

  } 

 

 File dataFile = SD.open("datalog.txt", FILE_WRITE); 

 

    if (dataFile) { 

   dataFile.print("temp:"),dataFile.print(temperatureC), 
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  dataFile.print("press:"), dataFile.print(pressureKPA); 

   dataFile.print(" "); 

   dataFile.print("time: "); //  
………………………………  .  SD 

  dataFile.print(hour()); 

   dataFile.print(":"); 

  dataFile.print(minute()); 

   dataFile.print(":"); 

  dataFile.print(second()); 

  dataFile.print(" "); 

   dataFile.print("date:"); 

  dataFile.print(day()); 

  dataFile.print("/"); 

  dataFile.print(month()); 

  dataFile.print("/"); 

  dataFile.print(year());  

  dataFile.println(); 

    dataFile.close(); 

   Serial.println("temp:"),Serial.println(temperatureC); 

    Serial.println("press:"), Serial.println(pressureKPA); 

  } 

    else { 

    Serial.println("error opening datalog.txt"); 

  } 

} 

void digitalClockDisplay(){//  Time 

Serial.print(hour()); 

  printDigits(minute()); 

  printDigits(second()); 

  Serial.print(" "); 

  Serial.print(day()); 

  Serial.print(" "); 
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  Serial.print(month()); 

  Serial.print(" "); 

  Serial.print(year());  

  Serial.println();  

} 

 

void printDigits(int digits){ //  Time 

  Serial.print(":"); 

  if(digits < 10) 

    Serial.print('0'); 

  Serial.print(digits); 

} 

const int NTP_PACKET_SIZE = 48;  

byte packetBuffer[NTP_PACKET_SIZE];  
 

time_t getNtpTime()//  Time  
…………………………Time server 

{ 

  while (Udp.parsePacket() > 0) ;  

  Serial.println("Transmit NTP Request"); 

  sendNTPpacket(timeServer); 

  uint32_t beginWait = millis(); 

  while (millis() - beginWait < 1500) { 

    int size = Udp.parsePacket(); 

    if (size >= NTP_PACKET_SIZE) { 

      Serial.println("Receive NTP Response"); 

      Udp.read(packetBuffer, NTP_PACKET_SIZE);  // read packet into the buffer 

      unsigned long secsSince1900; 

      secsSince1900 =  (unsigned long)packetBuffer[40] << 24; 

      secsSince1900 |= (unsigned long)packetBuffer[41] << 16; 

      secsSince1900 |= (unsigned long)packetBuffer[42] << 8; 

      secsSince1900 |= (unsigned long)packetBuffer[43]; 
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      return secsSince1900 - 2208988800UL + timeZone * SECS_PER_HOUR; 

    } 

  } 

  Serial.println("No NTP Response"); 

  return 0;  

} 

void sendNTPpacket(IPAddress &address) //  Time 

{ 

    memset(packetBuffer, 0, NTP_PACKET_SIZE); 

  packetBuffer[0] = 0b11100011;    

  packetBuffer[1] = 0;      

  packetBuffer[2] = 6;      

  packetBuffer[3] = 0xEC;   

    packetBuffer[12]  = 49; 

  packetBuffer[13]  = 0x4E; 

  packetBuffer[14]  = 49; 

  packetBuffer[15]  = 52; 

   Udp.beginPacket(address, 123);  

  Udp.write(packetBuffer, NTP_PACKET_SIZE); 

  Udp.endPacket(); 

 

)  (Zambretti) 

#include <Wire.h> 

#include <Adafruit_MPL115A2.h> 

Adafruit_MPL115A2 mpl115a2; 

 

void setup(void)  

{ 

  Serial.begin(9600); 

  float z=0; //  z  

  float trend=0;  //  trend,  
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  int x=0; //  x  

  float metriseis[100], diafores[100]; //   

  Serial.println("Getting barometric pressure ..."); 

  mpl115a2.begin(); 

} 

 

void loop(void)  

{ 

  float pressureKPA = 0, temperatureC = 0;     

   float z=0; 

   float trend=0;  

   int x; 

   float metriseis[100], diafores[100],trexousa; 

  mpl115a2.getPT(&pressureKPA,&temperatureC); 

  Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.print(" kPa  "); 

  Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C both 
measured together"); 

  pressureKPA = mpl115a2.getPressure();   

  Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.println(" kPa"); 

  temperatureC = mpl115a2.getTemperature();   

  Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C"); 

  metriseis[1]=pressureKPA*100; //  kpa   hpa,    
  –  

 

for(x=2; x<=8; x=x+1) //  3  – 
………………………..7  

   {  

      delay (180000); //  3  

  mpl115a2.getPT(&pressureKPA,&temperatureC); 

  Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.print(" kPa  "); 

  Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C both 
measured together"); 

  pressureKPA = mpl115a2.getPressure();   
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  Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.println(" kPa"); 

  temperatureC = mpl115a2.getTemperature();   

  Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C");    

       

    metriseis[x]=pressureKPA*100;  

    diafores[x-1]=(metriseis[x]-metriseis[x-1]); //    
……………………………………………….....  

………………………………………………….  3  

    trend=diafores[x-1]; //  

    Serial.print("to trend:"); 

    Serial.print(trend); 

    Serial.print("metrisi x :"); 

    Serial.print(metriseis[x]); 

   

  mpl115a2.getPT(&pressureKPA,&temperatureC); 

  pressureKPA = mpl115a2.getPressure(); 

 

     

    trexousa=pressureKPA*100; 

    if(trend >0) //  z -  
………………  

       z=(130-((trexousa)/81.0)); 

    else if ( trend = 0 ) //  

       z=(147-((5*(trexousa))/376.0));     

    else if (trend <0) //  

        z=(179-((2*(trexousa))/129.0)); 

    Serial.print("to z:"); 

    Serial.print(z); 

if (z>=0.0 && z<2.0) // ,  
……………………….  z 

    Serial.print("aithrios-ametavlitos\n"); 

else if (z>=2.0 && z<3.0) 

    Serial.print("aithrios\n");          
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else if (z>=3.0 && z<4.0) 

    Serial.print("aithrios-metavallomenos\n"); 

else if (z>=4.0 && z<5.0) 

    Serial.print("sxedon aithrios-argotera pithanon elafres vroxoptoseis\n"); 

else if (z>=5.0 && z<6.0) 

    Serial.print("elafres vroxoptoseis-en sunexeia astatos\n"); 

else if (z>=6.0 && z<7.0) 

    Serial.print("astatos-argotera vroxoptoseis\n"); 

else if (z>=7.0 && z<8.0) 

    Serial.print("vroxoptoseis kata diastimata- argotera epidinosi\n"); 

else if (z>=8.0 && z<9.0) 

    Serial.print("vroxoptoseis ana diastimata- en sunexeia edona astatos\n"); 

else if (z>=9.0 && z<10.0) 

    Serial.print("edona astatos- vroxoptoseis\n");  

else if (z>=10.0 && z<11.0) 

    Serial.print("aithrios-ametavlitos\n"); 

else if (z>=11.0 && z<12.0) 

    Serial.print("aithrios\n"); 

else if (z>=12.0 && z<13.0) 

    Serial.print("aithrios- pithanes elafres vroxoptoseis\n"); 

else if (z>=13.0 && z<14.0) 

    Serial.print("sxedon aithrios- polu pithanon elafres vroxoptoseis\n"); 

else if (z>=14.0 && z<15.0) 

    Serial.print("elafres vroxoptoseis me diastimata iliofaneias\n"); 

else if (z>=15.0 && z<16.0) 

    Serial.print("metavlitos me merikes vroxoptoseis\n"); 

else if (z>=16.0 && z<17.0) 

    Serial.print("astatos-vroxoptoseis ana diastimata\n"); 

else if (z>=17.0 && z<18.0) 

    Serial.print("suxnes vroxoptoseis\n"); 

else if (z>=18.0 && z<19.0) 

    Serial.print("endona astatos- vroxoptoseis\n"); 
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else if (z>=19.0 && z<20.0) 

    Serial.print("thielodeis edones vroxoptoseis\n"); 

else if (z>=20.0 && z<21.0) 

    Serial.print("aithrios- ametavlitos\n"); 

else if (z>=21.0 && z<22.0) 

    Serial.print("aithrios\n"); 

else if (z>=22.0 && z<23.0) 

    Serial.print("metavoli se aithrio\n"); 

else if (z>=23.0 && z<24.0) 

    Serial.print("sxedon aithrios- se veltiosi\n"); 

else if (z>=24.0 && z<25.0) 

    Serial.print("sxedon aithrios- grigora pithanes elafres vroxoptoseis\n");  

else if (z>=25.0 && z<26.0) 

    Serial.print("arxika elafres vroxoptoseis- veltiosi\n"); 

else if (z>=26.0 && z<27.0) 

    Serial.print("metavlitos- se veltiosi\n"); 

else if (z>=27.0 && z<28.0) 

    Serial.print("sxedon astatos- veltiosi stin imera"); 

else if (z>=28.0 && z<29.0) 

    Serial.print("astatos- pithani veltiosi\n"); 

else if (z>=29.0 && z<30.0) 

    Serial.print("astatos- aithrios ana diastimata\n"); 

else if (z>=30.0 && z<31.0) 

    Serial.print("endona astatos- aithrios ana diastimata\n"); 

else if (z>=31.0 && z<32.0) 

    Serial.print("thielodis- pithani veltiosi\n"); 

else if (z>=32.0)  

    Serial.print("thielodeis- endones vroxoptoseis\n");  

  } 

} 
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)  PLX-DAQ 
  
#include <Wire.h> 
#include <Adafruit_MPL115A2.h> 
Adafruit_MPL115A2 mpl115a2; 
int row = 0; 
void setup(void)  
{ 
  Serial.begin(9600); 
  Serial.println("Getting barometric pressure ..."); 
  mpl115a2.begin(); 
  Serial.println("CLEARDATA"); 
  Serial.println("LABEL,Time,temperature,Pressure"); 
} 
   void loop(void)  
{ 
  float pressureKPA = 0, temperatureC = 0;     
 
  mpl115a2.getPT(&pressureKPA,&temperatureC); 
  Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.print(" kPa  "); 
  Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C both    
  measured together"); 
   
  pressureKPA = mpl115a2.getPressure();   
  Serial.print("Pressure (kPa): "); Serial.print(pressureKPA, 4); Serial.println(" kPa"); 
 
  temperatureC = mpl115a2.getTemperature();   
  Serial.print("Temp (*C): "); Serial.print(temperatureC, 1); Serial.println(" *C"); 
  Serial.print("DATA,TIME,"); Serial.print(temperatureC); Serial.print(","); 
Serial.println(pressureKPA); 
  row++; 
  if (row > 360)  
   { 
    row=0; 
    Serial.println("ROW,SET,2"); 
   } 
  delay(100); 
} 
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 2 
 

shields ,  
 Arduino, .  

 shields  Arduino Uno,  
 Mega.  

,   
 Arduino Mega,  

 shields. ,  pin,  
:  

#ifndef Pins_Arduino_h 

#define Pins_Arduino_h 

#include <avr/pgmspace.h> 

 

#define NOT_A_PIN 0 

#define NOT_A_PORT 0 

 

#define NOT_ON_TIMER 0 

#define TIMER0A 1 

#define TIMER0B 2 

#define TIMER1A 3 

#define TIMER1B 4 

#define TIMER2  5 

#define TIMER2A 6 

#define TIMER2B 7 

 

#define TIMER3A 8 

#define TIMER3B 9 

#define TIMER3C 10 

#define TIMER4A 11 

#define TIMER4B 12 

#define TIMER4C 13 

#define TIMER5A 14 
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#define TIMER5B 15 

#define TIMER5C 16 

 

#if defined(__AVR_ATmega1280) || defined(__AVR_ATmega2560) 

const static uint8_t SS   = 53; 

const static uint8_t MOSI = 51; 

const static uint8_t MISO = 50; 

const static uint8_t SCK  = 52; 

#else 

const static uint8_t SS   = 10; 

const static uint8_t MOSI = 11; 

const static uint8_t MISO = 12; 

const static uint8_t SCK  = 13; 

#endif 

 

in uint8_t's. 
extern const uint16_t PROGMEM port_to_mode_PGM[]; 

extern const uint16_t PROGMEM port_to_input_PGM[]; 

extern const uint16_t PROGMEM port_to_output_PGM[]; 

 

extern const uint8_t PROGMEM digital_pin_to_port_PGM[]; 

 digital_pin_to_bit_PGM[]; 

extern const uint8_t PROGMEM digital_pin_to_bit_mask_PGM[]; 

extern const uint8_t PROGMEM digital_pin_to_timer_PGM[]; 

 

#define digitalPinToPort(P) ( pgm_read_byte( digital_pin_to_port_PGM + (P) ) ) 

#define digitalPinToBitMask(P) ( pgm_read_byte( digital_pin_to_bit_mask_PGM + 
(P) ) ) 
#define digitalPinToTimer(P) ( pgm_read_byte( digital_pin_to_timer_PGM + (P) ) ) 

#define analogInPinToBit(P) (P) 

#define portOutputRegister(P) ( (volatile uint8_t *)( pgm_read_word( 
port_to_output_PGM + (P))) ) 
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#define portInputRegister(P) ( (volatile uint8_t *)( pgm_read_word( 
port_to_input_PGM + (P))) ) 

#define portModeRegister(P) ( (volatile uint8_t *)( pgm_read_word( 
port_to_mode_PGM + (P))) ) 

#endif 

 


