Remote Controlling of Greenhouse Agriculture System by Microcontroller and Bluetooth
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ABSTARCT:
This project deals with greenhouse agriculture system. We have noticed that production of every crop depends on certain basic atmospheric quotients like humidity, temperature, quality of soil and to some extent on pressure. As the temperature and humidity varies with season therefore normally a specific crop can only be cultivated at a specific season. Quality of soil and its moisture content can be controlled by watering and by spraying insecticides and pesticides in the field but the temperature and pressure can not be controlled. These processes that farmers follow are basically iterative, experience oriented and need a lot of labour.


Now at the age of technological advance we can cultivate an off-season crop in a greenhouse and control the temperature, humidity, moisture content of soil and pressure using sensors, motors and controlling devices. Also spraying of insecticides, pesticides can be controlled by motor. So the system is fully automatic. This system is not only automated but also enabled with remote sensing. So we can transmit data (temperature, humidity, moisture content of soil and pressure etc.) from transmitter to receiver wirelessly. Also the controlling action from control room to motor controlling device can be sent wirelessly. The advantages are: 

i) It can reduce human labour.

ii) Controlling the use of insecticides, pesticides reduce the possibility                                                     of pollution (mainly water pollution). 

                          iii) Water usage can be controlled reducing the use of excess water.


To make this real we have to use microcontroller, sensors, PCB designing software, Bluetooth receiver/transmitter, steeper motor controlling devices, Matlab and others equipments like voltage supply, transformer, op-amps etc. here PIC 18F 4550 as microcontroller, LM35DZ as temperature sensor, SPD100G as pressure sensor, CYBERSEN CHR101 as humidity sensor, KELHB2-000 as Soil pH and Moisture Meter, EAGLE as PCB designing software, NOKIA BH204 headset as Bluetooth receiver/transmitter and Matlab is used to process and send data to motor control section. This arrangement is not only useful for agricultural system but also useful in industrial sector with slight modification and can be a good controlling device.

INTRODUCTION:
Atmospheric quotients such as pressure, temperature, humidity etc can be easily measured by sensors. These sensors can easily be found or easily can be made. But soil sensor is not easily be made. So when we started the project our main objective is to make a device that would control motor depending on the atmospheric quotients.

 
In brief our overall objectives are:
1. It will detect atmospheric pressure, temperature, humidity correctly.

2. Central microcontroller will process the data correctly.

3. Data can be sent correctly to the computer from the device that is in the field.

4. A Computer program should process the received documents to send it to the device to control the motors, installed in the motor control section of the micro controller.

WORKING PROCEDURE ARCHITECTURE:

The device has input part from nature. It takes input from nature in the form of pressure, humidity, temperature.  The analog data then go to signal processing unit of each sensor. PIC18F 4550 microcontroller then convert those date into digital form. After that these data are sent to computer by Bluetooth transmitter. It is then received by USB DONGLE in the computer. Bluetooth RF media as a medium to data transfer. After the program reaches the computer a program written by MATLAB 7, this software record, analyze & make specific control signal that is to be sent to the motor control section of microcontroller. The USB DONGLE does the task of transmitting the signal to the microcontroller. Then the motor is connected to the microcontroller by an adapter. The program in this way controller controls the speed of motor which in turn can be used to control to irrigation.

The working principle block diagram:
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DESIGNING ARCHITECTURE & FULL BLOCK DIAGRAM:
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TEMPARETURE SENSOR LM-35DZ AND ITS CONDITIONING CIRCUIT:
二.外型尺寸及内部结构示意图 : Overall dimensions and internal structure of the Sensor:





Supply Voltage vs. Temperature curve

Conditioning Circuit for LM-35


The Conditioning Circuit is the one who take the O/P Signal from LM-35DZ and convert it at maximum 2.5 V for the microcontroller. The amplification is liner.

[image: image3.jpg]TSEN

B'C%A Max O/P
boon 25V




HUMIDITY SENSOR CYBERSEN AND CONDITIONING CIRCUIT:
二.外型尺寸及内部结构示意图 : Overall dimensions and internal structure of the Sensor:


1— 外壳 (ABS) 2— 基片 (AL2O3)  3— 电极 4— 感湿材料 5— 引脚 1 - shell (ABS)

2 - substrate (AL2O3)

3 - Electrode 

4 - a sense of wet materials,

 5 - pin


                                 Relative Humidity vs. Resistance curve
Conditioning Circuit for CYBERSEN

The Conditioning Circuit is the one who take the O/P Signal from CYBERSEN and convert it at maximum 2.5 V for the microcontroller. The amplification is liner and the final o/p is also logarithmic due sensor O/P.
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PRESSURE SENSOR SPD-100G AND CONDITIONING CIRCUIT
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Conditioning Circuit for SPD-100G

The Conditioning Circuit is the one who take the O/P Signal from SOD-100G and convert it at maximum 2.5 V for the microcontroller. The amplification is liner.
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Connect using Bluetooth connectivity

To use the headset as a compatible Bluetooth device, activate Bluetooth connectivity, pair and connect the headset to the device.

Activate or deactivate Bluetooth connectivity

When Bluetooth connectivity is activated, you can connect the headset to one or more compatible Bluetooth devices.

Activate

To activate Bluetooth connectivity, press and hold the multifunction key for 2 seconds. The headset beeps and the Bluetooth indicator light briefly flashes green. The headset tries to connect to the last used device that supports the Bluetooth. When the headset is connected to the device and is ready for use the Bluetooth indicator light flashes blue slowly. If the headset has not been previously paired with any device it automatically enters pairing mode.

Deactivate

To deactivate Bluetooth connectivity, press and hold the multifunction key for about 5 seconds. The headset beeps and the Bluetooth indicator light briefly flashes red. If the headset is not connected to a Bluetooth device within about 30 minutes, the headset deactivates Bluetooth connectivity automatically. Bluetooth connectivity is also deactivated if you connect audio cable to the headset.

Pair and connect the headset to a Bluetooth device

If you have paired and connected the headset with your device, disconnect the headset from it before pairing the headset with other device. 

1. Ensure that your device is switched on.

2. To pair the headset if it has not been previously paired with a device activates Bluetooth connectivity on the headset. The headset enters pairing mode and the Bluetooth indicator light starts to flash blue quickly. To pair the headset if it has been previously paired with a device, ensure that Bluetooth connectivity is deactivated on the headset, and press and hold the multifunction key (for about 5 seconds) until the blue indicator light starts to flash quickly. 

3. Within about 3 minutes activate Bluetooth connectivity on your device and set it to search for Bluetooth devices. For instructions, see the user guide of your device.

4. Select the headset from the list of found devices on your device.

5. If necessary, enter the pass code 0000 to pair and connect the headset to your device. If your device does not have a keypad, it may use this pass code by default. In some devices, you may need to make the connection separately after pairing. You only need to pair the headset with your device once. If pairing is successful, the headset appears in the menu of your device where you can view the currently paired Bluetooth devices. When the headset is connected to your device and is ready for use, the Bluetooth indicator light flashes blue slowly. You can pair the headset with up to eight devices but connect it to only one device supporting the Bluetooth profile and another device supporting the Bluetooth profile at a time.

Disconnect the headset

To disconnect the headset from your Bluetooth device deactivate Bluetooth connectivity on the headset or disconnect the headset in the Bluetooth menu of your device. If you disconnect the headset from a music player while listening to music, first press the play/pause key to pause playing. You do not need to delete pairing with the headset to disconnect it.
Receive of data by Bluetooth USB Dongle ENTER E-MBD:
This is done by the function audiorecorder-
Syntax

· y = audiorecorder

· y = audiorecorder(Fs, nbits, nchans)

· y = audiorecorder(Fs, nbits, channels, id)

· Description

· y = audiorecorder(Fs, nbits, nchans) creates an audiorecorder object using the sampling rate Fs (in Hz), the sample size nbits, and the number of channels. The value of nbits must be 8, 16, or 24, on Microsoft® Windows®, and 8 or 16 on UNIX®. The number of channels, nchans must be 1 (mono) or 2 (stereo).

· y = audiorecorder(Fs, nbits, channels, id) creates an audiorecorder object using the audio device specified by its id for input. If id equals -1, the default input device will be used. This option is only available on Windows.
Decode data in correct unit, Store data, Check data:
This is done by the function wavread-
Syntax

· y = wavread(filename)

· [y, Fs, nbits] = wavread(filename)

· [...] = wavread(filename, N)

· [...] = wavread(filename,[N1 N2])

· y = wavread(filename, fmt)

· siz = wavread(filename,'size')

· [y, fs, nbits, opts] = wavread(...)

· Description

· y = wavread(filename) loads a WAVE file specified by filename, returning the sampled data in y. The filename input is a string enclosed in single quotes. The .wav extension is appended if no extension is given.

· [y, Fs, nbits] = wavread(filename) returns the sample rate (Fs) in Hertz and the number of bits per sample (nbits) used to encode the data in the file.

· [...] = wavread(filename, N) returns only the first N samples from each channel in the file.

· [...] = wavread(filename,[N1 N2]) returns only samples N1 through N2 from each channel in the file.

· y = wavread(filename, fmt) specifies the data type format of y used to represent samples read from the file. 
Send action signal by Bluetooth USB Dongle ENTER E-MBD:
This is done by the function audioplayer -
                    Syntax

· player = audioplayer(Y, Fs)

· player = audioplayer(Y, Fs, nBits)

· player = audioplayer(Y, Fs, nBits, ID)

· player = audioplayer(R)

· player = audioplayer(R, ID)

· Description

· player = audioplayer(Y, Fs) creates an audio player object for signal Y, using sample rate Fs. 
· The input signal Y can be a vector or two-dimensional array containing single, double, int8, uint8, or int16 MATLAB data types. Fs is the sampling rate in Hz to use for playback. Valid values for Fs depend on the specific audio hardware installed. Typical values supported by most sound cards are 8000, 11025, 22050, and 44100 Hz.

· player = audioplayer(Y, Fs, nBits) creates an audio player object and uses nBits bits per sample for floating point signal Y. Valid values for nBits are 8, 16, and 24 on Windows, 8 and 16 on UNIX. The default number of bits per sample for floating point signals is 16.

· player = audioplayer(Y, Fs, nBits, ID) creates an audio player object using audio device identifier ID for output. If ID equals -1, the default output device will be used. This option is only available on Windows.

· player = audioplayer(R) creates an audio player object using audio recorder object R.

· player = audioplayer(R, ID) creates an audio player object from audio recorder object R using audio device identifier ID for output. This option is only available on Windows.

A-D CONVERTER PROGRAMS FOR THREE I/P VERRIABLE IN TIME SHARING BASIS:
This program is done for the microcontroller PIC18F-4550. It is programmed by

1. MPLAB

2. C18

3. MCHPFSUSB

The following is the A-D converter program


#include<stdlib.h>

#include<p18f4550.h>

/** V A R I A B L E S *************************/

#pragma udata

/** P R I V A T E  P R O T O T Y P E S ***************************************/

/** V E C T O R  R E M A P P I N G *******************************************/

extern void _startup (void);

#pragma code _RESET_INTERRUPT_VECTOR = 0x000800

void _reset (void)

{

    _asm goto _startup _endasm

}

#pragma code

#pragma code _HIGH_INTERRUPT_VECTOR = 0x000808

void _high_ISR (void)

{

    ;

}

#pragma code _LOW_INTERRUPT_VECTOR = 0x000818

void _low_ISR (void)

{

    ;

}

#pragma code

/** D E C L A R A T I O N S **************************************************/

#pragma code

void td(void);

void main(void)

{


  TRISAbits.TRISA3=0;//A3 pin is o/p pin

 RCON = 0x8F;// enable priority level (D7) reset instruction flag

 RCONbits.IPEN = 1;

 INTCON = 0xF8;

 INTCON2 = 0x70;

 INTCON3 = 0x18;

 IPR1 = 0x40;

 ADCON1 = 0x3A;

 ADCON0 = 0x00;

 ADCON2 = 0x08;

 ADCON0 = 0x01;

 PIR1bits.ADIF = 0x18;

 PIE1 = 0xFF;

 td();

 ADCON0 = 0x02;

 TRISC = 0x00;

 while(1)

 {

  PORTCbits.RC0=1;

  PORTCbits.RC1=1;

  td();

  PORTAbits.RA0=0;

  PORTCbits.RC2=1;

   td();

  PORTCbits.RC1=0;

  PORTCbits.RC4=1;

  td();

  PORTCbits.RC2=0;

  PORTCbits.RC0=1;

  td();

  PORTCbits.RC4=1;

 }

}

void td() 

{ 

  T0CON=0x00;

  T0CONbits.T0PS0=0;

  T0CONbits.T0PS1=1;

  T0CONbits.T0PS2=0;/*PORTBbits.RB2;*/

  TMR0H=0x00;

  TMR0L=0x00;

  T0CONbits.TMR0ON=1;

  while(INTCONbits.TMR0IF==0);

  T0CONbits.TMR0ON=0;

  INTCONbits.TMR0IF=0;

 }

PCB DESIGN FOR ALL CONDITIONING CIRCUITS USING EAGLE:
The above three conditioning circuit have drown on EAGLE. In Appendix we discuses detail about EAGLE. Then we find the optimum PCB shown in Picture.
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CONTROLLING SYSTEM VARIABLE:
Though after getting a control variable we can control a motor.& The motor speed can be varied. This variation can be used to control any system parameter. We can use any motor. The circuit after every motor would be different. So the regulation circuit in every case would be different. Now we are saying a generalized approach. It can be done in two ways.

· Motor mechanism design for controlling system variable

· Stepper motor driver design for speed control
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MOTOR MECHANISM DESIGN FOR CONTROLLING SYSTEM VATIABLE:

Temperature Control:




Pressure Control:







Humidity Control







STEPPER MOTOR DRIVER DESIGN FOR SPEED CONTROL:


The speed may be controlled by this stepper motor design. 
Stepper Motor Circuit:

 The circuit consists of very few components. The major components are 7805, 89C51 and ULN2003A.

Connections:-
1. The transformer terminals are given to bridge rectifier to generate rectified DC. 

2. It is filtered and given to regulator IC 7805 to generate 5 V pure DC. LED indicates supply is ON. 

3. All the push button micro switches J1 to J8 are connected with port P1 as shown to form serial keyboard. 

4. 12 MHz crystal is connected to oscillator terminals of 89C51 with two biasing capacitors. 

5. All the LEDs are connected to port P0 as shown [image: image9.png]



Port P2 drives stepper motor through current driver chip ULN2003A.
6. The common terminal of motor is connected to Vcc and rest all four terminals are connected to port P2 pins in sequence through ULN chip. 

7. The transformer terminals are given to bridge rectifier to generate rectified DC. 

8. It is filtered and given to regulator IC 7805 to generate 5 V pure DC. LED indicates supply is ON. 

9. All the push button micro switches J1 to J8 are connected with port P1 as shown to form serial keyboard. 

10. 12 MHz crystal is connected to oscillator terminals of 89C51 with two biasing capacitors. 

11. All the LEDs are connected to port P0 as shown 

12. Port P2 drives stepper motor through current driver chip ULN2003A. 

13. The common terminal of motor is connected to Vcc and rest all four terminals are connected to port P2 pins in sequence through ULN chip. 

CONCLUSION AND REFERNCES:

Now we have come nearly to end. We will say that the path we have travelled & the path that is yet to be travelled.

PATH WE HAVE TRAVELLED:

· Testing of  sensors

· Designing the controlling unit for each & every sensor

·  PCB designing by the help of the above mentioned schematics

· Writing  of A-D converter program 

· Compiling & loading that program to the PIC 18F 4550

· Detaching microphone & speaker from the Bluetooth headset to convert  them as receiving & transmitting port

· Connecting it with microcontroller

· Synchronizing the Bluetooth headset with USB DONGLE

· Receiving of signal through his part

· Recording ,analyzing those data in regular interval by MATLAB

· Making specific control signal with the help of that program

· Sending this signal to microcontroller to control those motors

PATH YET TO BE TRAVELLED:

· We have to control water flow by the motor. Motor installation in microcontroller needs a adapter circuit to make. The Adapter circuit  is yet to make
· After receiving the signals from CPU it is not utilized to control the motor 
FROM THE SOURCES WE GOT HELP:

· WEB SOURCES:
· Google search engine

· www.alldatasheets.com
· http:// support.microchip.com

· www.cybersen.com
· Official product consultancy Web  site of NOKIA

· Official Website of  ENTER

· CUSTOMMER SUPPORT:
· Local distributor & Customer support of NOKIA

·  Local distributor & Customer support of MICROCHIP

· LABOROTORY SUPPORT & DEPARTMENTAL COMPUTER FACILITY
· Project Lab

· Computer Lab

· Electronics Lab
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Finally if it is help our Farmer then the project is reach to its ultimate motto.
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