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INTRODUCTION
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INTRODUCTION OF PROJECT: This project aims to implement the total automation of public garden. The project will help to avoid the misuse of electricity and water in the public garden. Sometimes due to carelessness of the authorities and the workers lights were left on which results in wastage of electricity. Water wastage is another problem which needs to be dealt with. We are using humidity sensor which will measure the water content in the soil and water supply time will be adjusted accordingly water content in the soil. This will avoid unnecessary water supply during the rainy season. The gates of the garden are also opened and closed according to predefined timings. The gate will be opened by motor which is controlled by the Microcontroller. Lights will be switched on/off depending upon the intensity of natural light and the lights remain functional till the garden remains open. The Garden will be closed at around 9.00 p.m. At around 8.50 pm a buzzer will indicate closure of the garden and alert the visitors. The gate will be then closed at 9.00pm and lamps will be switched off except one or two. Microcontroller is used to control entire functionality.



.



3



 Microcontroller based Public Garden Automation



Block Diagram and Description:



Block Diagram: 4
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Real Time Clock



Humidity Sensor



Relay



Lamps



Relay



Water Supply motor



Signal Conditioning



Micro LDR



Comparator



Buzzer



Controller Relay



Power Supply Unit



Gate Control Motor



Description: 1) HUMIDITY SENSOR: This sensor is used to measure the humidity and it will give the voltage outputs which will be applied to signal conditioning circuit and then applied to the microcontroller. 2) LIGHT SENSOR: This is second sensor which is used to sense light. This can be LDR. Output of sensor given to signal conditioning circuit which will raise signal to required level of microcontroller 3) MOTOR DRIVER: We need to drive the DC Motors. For this purpose we need to provide 12 volt supply to motor. Motor driver is also used for this purpose. 5
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4) RELAY: We need to control the values of temperature. For this purpose we need to drive a fan and heater. We are going to use Relay for this purpose 5) MICRO-CONTROLLER (8051): This is the most important segment of the project. The controller is responsible for detection and polling of the peripherals status. It is responsible for making. It is responsible for prioritizing all the devices attached to it. WE have used the P89V51RD2 microcontroller. The P89V51RD2 is a low-power, high-performance CMOS 4-bit microcontroller with 64K bytes of in-system programmable Flash memory. It has got 32 I/O lines two data pointers, two 16-bit timer/counters, six-vector two-level interrupt architecture, a full duplex serial port, on-chip oscillator, and a clock circuitry. 6) RTC: The DS1307 serial real-time clock (RTC) is a low-power, full binary-coded decimal (BCD) clock/calendar plus 56 bytes of NV SRAM. Address and data are transferred serially through an I²C, bidirectional bus. The clock/calendar provides seconds, minutes, hours, day, date, month, and year information. The end of the month date is automatically adjusted for months with fewer than 31 days, including corrections for leap year. The clock operates in either the 24-hour or 12-hour format with AM/PM indicator. The DS1307 has a built-in power-sense circuit that detects power failures and automatically switches to the backup supply. Timekeeping operation continues while the part operates from the backup supply.



6
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Circuit diagram & Description



Circuit diagram: Power Supply Section: 7



 Microcontroller based Public Garden Automation



Humidity Sensor Section:
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Signal Conditioning Section LDR:
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Microcontroller Circuit Section
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Buzzer & Light Driver Section:
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Stepper Motor Driver :
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Water Supply Motor Section
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Relay Circuit:



RTC Section:
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Working of project: This project basically deals with controlling various parameters which are responsible for the growth of plants example Water, Temperature, light, moisture etc. We can control these parameters as per the plants requirement we can actually increase their life and quality of their fruits or flowers In our project we have used Microcontroller to control the following parameters 1) Humidity Control 2. Light Control 3) Gate motor Control: 4) Buzzer control Timing Based: Description of Parameter control:1) Humidity Sensor Based Water Supply Control:



It is necessary in order to maintain good moisture level in soil or to prevent excess amount t of water going in to the soil. The water sprinkler motor can be automatically ON or OFF for set time limit. 2) LDR Based Light Control: This is important parameter come in picture when sunlight is absent; we have used LDR Sensor (Light Dependant Resistance) to detect the darkness in the surrounding. Its basic
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property is variance in resistance as per the amount of light falls on it, this can be used to detect the darkness. So we have connected LDR output to Micro controller it is programmed in the following way1. If the light intensity is very Low, the output voltage of LDR will increase, hence the controller will sense it as Logic 1 and TURN ON the external light source. 2.. If the light intensity is very High , the output voltage of LDR will decrease , hence the controller will sense it as Logic 0 and TURN OFF the external light source 3) Gate motor Control:



4) Buzzer control Timing Based:



Hence we can maintain the intensity of light in the surrounding of plants or for monitoring purpose.
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Specification of Components used: Microcontroller P89V51RD2: Features 



64 KB flash memory







1 KB RAM







32 I/O lines







Programmable counter array







In System Application
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Three 16-bit Timer/Counter Accumulator:



ACC is the accumulator register. It is an 8 bit register. It is most versatile and holds sources operand and receives the result of arithmetic operations including addition, subtraction, integer multiplication, division and Boolean bit manipulations. It is also used for data transfer between 8051 and any external memory. Several functions like rotate, test etc. apply specifically on the accumulator. Arithmetic and Logic Unit (ALU): The ALU can perform arithmetic and logic operations on eight bit data. It can



perform



arithmetic



operations like addition, subtraction, multiplication, division and logical operations like AND, OR, EX – OR, complement, rotate etc. Program Status Word (PSW) and Flags: Many instructions affect the status of flags. In order to address these flags conveniently they are grouped to from the program status word. PSW contain Carry flag ( CY) , Auxiliary carry flag ( AC ), User defined Flag 0 (F0 ) , register bank selections flag (RS0,RS1) Overflow flag( OV ) Parity flag (p) .Flags are 1 bit registers provided to store the results of some instructions. A Flag is a flip flop that indicates some condition produced by the execution of an instruction. RST: Reset input. A high on his pin two machine cycles while the oscillator is running resets the device. This pin drives high for 98 oscillator periods after the Watchdog times out. The DISRTO bit in SFR AUXR (address 8 EH) can be used to disable this feature. In the default state of bit DISRTO, the RESET HIGH out feature is enabled. Program Counter (PC): It is a 16-bit register. It is used to hold the address of a byte in the memory. It keeps the track of the execution of the program. The program instruction bytes are fetched from locations in memory that are addressed by the Program counter. The Stack and Stack Pointer: 18
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The stack is a reserved area of the memory in RAM where temporary information may be stored. An 8 – bit stack pointer is used to hold the address of the most recent stack entry. This location, which has the most recent entry, is called as the top of the stack.



Special Function Registers: A map of the on-chip memory area called the Special Function Register (SFR) space is shown in Table 5-1. Note that not all of the addresses are occupied, and unoccupied addresses may not be implemented on the chip. Read accesses to these addresses will in general return random data, and write accesses will have an indeterminate effect. User software should not write 1s to these unlisted locations, since they may be used in future products to invoke new features. In that case, the reset or inactive values of the new bits will always be 0. Timer 2 Registers: Control and status bits are contained in registers T2CON (shown in Table 5- 2) and T2MOD (shown in Table 10-2) for Timer 2. The register pair (RCAP2H, RCAP2L) are the Capture/Reload registers for Timer 2 in 16-bit capture mode or 16-bit auto-reload mode. Interrupt Registers: The individual interrupt enable bits are in the IE register. Two priorities can be set for each of the six interrupt sources in the IP register. Input and output ports: The I/O circuit of microcontroller is totally versatile. It connects the microcontroller to external world. The microcontroller 89v51 has four i/o ports i.e. 24 lines out of 32 port lines are for one of the two entirely different function so, although microcontroller is 40 pin chip, it appears to have 64 pins. As two functions are multiplexed, in order to decide which function is supported we need to see how the circuit is connected and what software commands are used to program the pin. The microcontroller has four ports named as p0, p1, p2, p3. All these ports are bi-directional.



LIGHT DEPENANT RESISTOR (LDR): 19
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It is used to detect variation in light. It will change its resistance according to the change in light



The light-sensitive part of the LDR is a wavy track of cadmium sulphide. Light energy triggers the release of extra this material charge carriers in, so that its resistance falls as the level of illumination increases. A light sensor uses an LDR as part of a voltage divider We can show the way the resistance
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varies with light level as a graph:



LM 358: Low Power Dual Operational Amplifier



Description The LM358 consists of two independent, high gain internally frequency compensated operational amplifiers which were designed specifically to operate from a single power supply over a wide range of 21
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voltages. Operation from split power supplies is also possible and the low power supply current drain is independent of the magnitude of the power supply voltage. Application areas include transducer amplifiers, dc gain blocks and all the conventional op amp circuits which now can be more easily implemented in single power supply systems. For example, the LM358 can be directly operated off of the standard +5V power supply voltage which is used in digital systems and will easily provide the required interface electronics without requiring the additional ±15V power supplies. .



Real Time Clock: The DS1307 serial real-time clock (RTC) is a low-power, full binary-coded decimal (BCD) clock/calendar plus 56 bytes of NV SRAM. Address and data are transferred serially through an I²C, bidirectional bus. The clock/calendar provides seconds, minutes, hours, day, date, month, and year information. The end of the month date is automatically adjusted for months with fewer than 31 days, including corrections for leap year. The clock operates in either the 24-hour or 12-hour format with AM/PM indicator. The DS1307 has a built-in power-sense circuit that detects power failures and automatically switches to the backup supply. Timekeeping operation continues while the part operates from the backup supply.



Features: 22
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Real-Time Clock (RTC) Counts Seconds, Minutes, Hours, Date of the Month, Month, Day of the week, and Year with Leap-Year Compensation Valid Up to 2100







56-Byte, Battery-Backed, General-Purpose RAM with Unlimited Writes 



I²C Serial Interface







Programmable Square-Wave Output Signal







Automatic Power-Fail Detect and Switch Circuitry







Consumes Less than 500nA in Battery-Backup Mode with Oscillator Running







Optional Industrial Temperature Range: -40°C to +85°C







Available in 8-Pin Plastic DIP or SO



RELAYS: Relays are used throughout the automobile. Relays which come in assorted sizes, ratings, and applications, are used as remote control switches. A typical vehicle can have 20 relays or more.



23
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RELAY ENERGIZED (ON) Current flowing through the control circuit coil (pins 1 and 3) creates a small magnetic field which causes the switch to close, pins 2 and 4. The switch, which is part of the load circuit, is used to control an electrical circuit that may connect to it. Current now flows through pins 2 and 4 shown in RED, when the relay is energized. Pole and throw



Circuit symbols of relays. (C denotes the common terminal in SPDT and DPDT types.) Since relays are switches, the terminology applied to switches is also applied to relays. A relay will switch one or more poles, each of whose contacts can be thrown by energizing the coil in one of three ways: 



Normally-open (NO) contacts connect the circuit when the relay is activated; the circuit is disconnected when the relay is inactive. It is also called a Form A contact or "make" contact. NO contacts can also be distinguished as "early-make" or NOEM, which means that the contacts will close before the button or switch is fully engaged.







Normally-closed (NC) contacts disconnect the circuit when the relay is activated; the circuit is connected when the relay is inactive. It is also called a Form B contact or "break" contact. Contacts can also be distinguished as "late-break" or NCLB, which means that the contacts will stay closed until the button or switch is fully disengaged. 24
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Change-over (CO), or double-throw (DT), contacts control two circuits: one normally-open contact and one normally-closed contact with a common terminal. It is also called a Form C contact or "transfer" contact ("break before make"). If this type of contact utilizes ”make before break" functionality, then it is called a Form D contact.



The following designations are commonly encountered: 



SPST – Single Pole Single Throw. These have two terminals which can be connected or disconnected. Including two for the coil, such a relay has four terminals in total. It is ambiguous whether the pole is normally open or normally closed. The terminology "SPNO" and "SPNC" is sometimes used to resolve the ambiguity.







SPDT – Single Pole Double Throw. A common terminal connects to either of two others. Including two for the coil, such a relay has five terminals in total.







DPST – Double Pole Single Throw. These have two pairs of terminals. Equivalent to two SPST switches or relays actuated by a single coil. Including two for the coil, such a relay has six terminals in total. The poles may be Form A or Form B (or one of each).







DPDT – Double Pole Double Throw. These have two rows of change-over terminals. Equivalent to two SPDT switches or relays actuated by a single coil. Such a relay has eight terminals, including the coil.



PCB Design Basics: PCB Design Layout In the PCB design of electronics circuit, it is important that one plan and has a checklist of the do's and don'ts before proceeding to do the printed circuit board layout. The understanding of the circuit is critical to the design, for example one needs to understand the maximum current and voltage that are carried by each conductor in order to determine the track width of the conductor and the type of PCB that will be used. The voltage difference between each track will determine the clearance between each conductor. If the clearance is not enough, chances are that the electrical potential between each track will cause spark 25
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over and short circuit the PCB. This will cause functional failure to the product and the safety of the users that are using the product will be compromised. It is therefore critical for one to understand some of these basics requirements before one proceed to design the PCB. Conductor Thickness and Width The PCB conductor thickness and width will determine the current carrying capacity of the track. The IPC standard for the conductor thickness and width of the common 1 oz/square-feet PCB is as shown below. However, it is always advisable to use a bigger value due to the tolerance and variation of the PCB processes. If higher current carrying capacity is required, a 2 oz/square-feet or 3 oz/square-feet type of PCB is preferred. Many electronics hobbyist prefer to solder a thick cooper conductor on the PCB track to increase the current carrying capacity of the track.



LAYERS OF PCB: *.BOT - bottom copper *.SMB - Solder mask bottom 26
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*.SST - Silk screen top *.ASY - Assembly top, contains the board outline *.DS - drill sizes Tracks Restricted Area Tracks should not be located on the areas that can cause them to be peeled off easily. One of the restricted areas is holes on the PCB which are used to mount screws or PCB spacers. These holes are usually used to secure the PCB to a casing or to secure it in a fixed place. The edges of the PCB should not have any tracks as these areas are usually used to transport the PCB from one process to another process by using a conveyor belt. These edges are places where the possibility of scratches and cracking of the PCB happens. The recommended areas that should not have any track is as shown in the diagram below assuming a hole diameter of 4 mm which is used to mount a PCB spacer.



27
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FLOW CHART: Flow Chart: LDR Routine:



START



IF LDR_IN =1



Y Switch ON Light Relay



END



28



N



Light Relay OFF
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Humidity sensor routine START



N Switch OFF Water Supply Motor



IF Humidity IN =High Y Switch ON Water Supply Motor Relay



END
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GATE OPEN ROUTINE: START



N IF Current time =Set GATE ON time



Motor remain off



Y Switch ON Motor Anticlockwise



IF Current time =Set GATE OFF time



Y Switch ON Motor Clockwise



END



30



N



Motor remain off
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BUZZER ROUTINE:



START



IF Current time =Set ON Buzzer Time



Y



Switch ON Buzzer Relay



END



Time time
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N



Buzzer remain off
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Burning Program into Microcontroller:



LAYOUT: 32
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BILL OF MATERIAL: Sr. No. 1 2 3 4



Description P89V51RD2 Transformer 18 V, 0.5A LM7812 LM7805



Quantity



Price 1 1 1 1



36



180 120 12 8



 Microcontroller based Public Garden Automation 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29



Diode 1N4007 Capacitor 1000 µf Disc Capacitor IC Base 40 Pin Relimate Base Relimate Connector Pull Up Resistance 10 K PCB Reset Switch IC Base 8 Pin IC Base 16 Pin 12 V Relay 230 v relay LM 358 Dual Op-Amp Resistance LM 35 Temp sensor LDR RTC Ds1307 transistor Bc 547 transistor Bc 557 Heat Sink LCD Fan 12 V LED 230 v water supply Motor



4 1 10 1 10 10 4 1 5 3 2 2 1 2 20 1 1 1 5 5 1



8 7 5 18 40 88 8 700 5 16 12 20 35 22 10 45 22 30 18 18 8 150 80 5 450



1 5 1 TOTAL AMOUNT



2140
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Applications & Advantages: This electronic circuit can be used for the following application 1) this system can be used in the public garden for the complete automation of the garden. 2) This system will utilize the water supply as per the requirement and hence will avoid wastage of water due to negligence. 3) This system will automatically control; the lights in the garden and will avoid wastage of electricity 4) After some modifications this can be used in green house to control the parameters like light, water supply etc.



Future scope: 1. we can add cameras, metal detectors to increase the security in the garden 2) By using access control techniques like smart card, Rfid we can monitor and identify the people visiting garden and can maintain their records for commercial as well as security purposes . 38
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#include #define #define



WR_DS1307



0xD0



RD_DS1307



// DS1307 Write Address 0xD1



// DS1307 Read Address



#define Val0 Step3Pin=0;Step2Pin=0;Step1Pin=0;Step0Pin=0; #define Val1 Step3Pin=0;Step2Pin=0;Step1Pin=0;Step0Pin=1; #define Val2 Step3Pin=0;Step2Pin=0;Step1Pin=1;Step0Pin=0; #define Val3 Step3Pin=0;Step2Pin=0;Step1Pin=1;Step0Pin=1; #define Val4 Step3Pin=0;Step2Pin=1;Step1Pin=0;Step0Pin=0; #define Val5 Step3Pin=0;Step2Pin=1;Step1Pin=0;Step0Pin=1; #define Val6 Step3Pin=0;Step2Pin=1;Step1Pin=1;Step0Pin=0; #define Val7 Step3Pin=0;Step2Pin=1;Step1Pin=1;Step0Pin=1; #define Val8 Step3Pin=1;Step2Pin=0;Step1Pin=0;Step0Pin=0; #define Val9 Step3Pin=1;Step2Pin=0;Step1Pin=0;Step0Pin=1; #define ValA Step3Pin=1;Step2Pin=0;Step1Pin=1;Step0Pin=0; #define ValB Step3Pin=1;Step2Pin=0;Step1Pin=1;Step0Pin=1; #define ValC Step3Pin=1;Step2Pin=1;Step1Pin=0;Step0Pin=0; #define ValD Step3Pin=1;Step2Pin=1;Step1Pin=0;Step0Pin=1; #define ValE Step3Pin=1;Step2Pin=1;Step1Pin=1;Step0Pin=0; #define ValF Step3Pin=1;Step2Pin=1;Step1Pin=1;Step0Pin=1;



40
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int MotorStartHour = 9; int MotorStartMinute = 2; int MotorStartFlg



= 1;



int MotorEndHour = 9; int MotorEndMinute = 3; int MotorEndFlg =



0;



void Delay();



void StepperClock(); void StepperAntiClock(); void StepMotDelay();



sbit Step0Pin = P2^0; sbit Step1Pin = P2^1; sbit Step2Pin = P2^2; sbit Step3Pin = P2^3;



sbit WaterMotor = P2^7; sbit Light = P2^6; sbit GateSirun = P2^2;



sbit HumidityStatus = P1^4; sbit LightStatus = P1^6; 41
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void SenseCheck() { if(HumidityStatus == 1) { WaterMotor = 0; } else { WaterMotor = 1; }



if(LightStatus == 1) { Light = 1; } else { Light = 0; } }



void GateOpen() { StepperClock(); StepperClock(); StepperClock(); 42



 Microcontroller based Public Garden Automation StepperClock(); StepperClock(); StepperClock(); StepperClock(); StepperClock(); StepperClock(); StepperClock(); StepperClock(); StepperClock(); StepperClock(); StepperClock(); StepperClock(); }



void GateClose() { StepperAntiClock(); StepperAntiClock(); StepperAntiClock(); StepperAntiClock(); StepperAntiClock(); StepperAntiClock(); StepperAntiClock(); StepperAntiClock(); StepperAntiClock(); StepperAntiClock(); 43



 Microcontroller based Public Garden Automation StepperAntiClock(); StepperAntiClock(); StepperAntiClock(); StepperAntiClock(); StepperAntiClock(); }



void getrtc(); void setrtc();



bit showdate; void lcd_cmd(); void display();



void start_i2c(); void stop_i2c(); void data_in_i2c(); void data_out_i2c();



sbit LCDRS = P3^0;



// LCD register select pin 44
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// LCD read write



sbit LCDEN = P3^2;



// LCD enable pin



sbit LOCK = P1^0;



// lock key



sbit ENTR = P1^1;



// enter key



sbit SHFT = P1^2;



// shift key



sbit INCR = P1^3;



// increment key



sbit SCL = P3^6;



/********************************************************* PIN DECLARATION *********************************************************/ /*sbit LCDRS = P2^5; sbit LCDEN = P2^6;



// LCD register select pin // LCD enable pin



sbit LOCK = P2^0;



// lock key



sbit ENTR = P2^1;



// enter key



sbit SHFT = P2^2;



// shift key



sbit INCR = P2^3;



// increment key



void lcd_init() {



lcddat = 0x38; lcd_cmd(); //8 bit mode, 1/16 duty, 5x8 font lcddat = 0x0C; lcd_cmd(); //display on, cursor off lcddat = 0x01; lcd_cmd(); //clear display }
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void lcd_cmd() {



//send LCD commond P0 = lcddat; LCDRS = 0; LCDEN = 1; _nop_() ; LCDEN = 0; for(i = 0; i < 10; i++)



{



_nop_(); } }



void lcd_data() { int j;



//send LCD data



P0 = lcddat; LCDRS = 1; LCDEN = 1; _nop_() ; LCDEN = 0; for(j = 0; j < 10; j++)



{



_nop_(); } }
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//display number on row



{ char col;



for (col = 0; col < stcol; col++) { str1[col] = ' '; }



void display()



//display string or number on both row of LCD



{ char i; lcd_cmd(); for(i = 0; i < 16; i++) { lcddat = str1[i]; lcd_data(); } lcd_cmd(); for(i = 0; i < 16; i++) { lcddat = str2[i]; lcd_data(); } }
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/****************************************************************** MAIN *******************************************************************/



void main() {



stcol = 0 ; endcol = 15 ; dispstr1("



LCD



");



dispstr2(" Initialised "); Delay(); getrtc(); if((date==0)&&(month==0)&&(day==0)) { day=1 ;hour = 9;minute =0;second=0; date=15;month=3;year=11; } if(hour==0){day=1 ;hour = 9;minute =0;second=0; date=15;month=3;year=11;} setrtc(); dispstr1("



RTC



");



dispstr2(" Initialised "); Delay();
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while(1) { SenseCheck();



getrtc();



if(key==LCK) { settime(); } } else showdate=0; if(showdate) { dateflg =1; stcol = 0; endcol = 15; dispstr1(" DD/MM/YY ");



//get start date DD/MM/YY from user



stcol = 4; endcol = 11; num = (date*10000L)+(month*100)+year; format = 2 ; dispnum2(); Delay(); dispstr1("



"); 49



 Microcontroller based Public Garden Automation dateflg =0; } else { timeflg = 1; stcol = 4; endcol = 11; num = (hour*10000)+(minute*100)+second; dispnum(); timeflg = 0; }



if(secondflag) { secondflag=0; getrtc();



if((hour == MotorStartHour)&&(minute == MotorStartMinute)&&(MotorStartFlg == 1)) { MotorStartFlg = 0;



stcol = 0; endcol = 15;



dispstr1(" GARDEN OPEN "); GateSirun = 1;
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 Microcontroller based Public Garden Automation GateOpen(); GateSirun = 0; MotorEndFlg = 1; Delay();



}



else if((hour == MotorEndHour)&&(minute == MotorEndMinute)&&(MotorEndFlg == 1)) {



MotorStartFlg = 1; MotorEndFlg = 0;



stcol = 0; endcol = 15;



dispstr1(" GARDEN CLOSE "); GateSirun = 1;



} GateClose(); GateSirun = 0;



} {
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void StepMotDelay() { unsigned char i,j,k; for(i=0;i


void StepperClock() { ValC //StepperPort = 0x0C; StepMotDelay(); Val4 //StepperPort = 0x04; StepMotDelay(); Val6 //StepperPort = 0x06; StepMotDelay(); Val2 //StepperPort = 0x02; StepMotDelay(); Val3 //StepperPort = 0x03; StepMotDelay(); Val1 //StepperPort = 0x01; StepMotDelay(); 52



 Microcontroller based Public Garden Automation Val9 //StepperPort = 0x09; StepMotDelay(); Val8 //StepperPort = 0x08; StepMotDelay(); }



void StepperAntiClock() { Val8 //StepperPort = 0x08; StepMotDelay(); Val9 //StepperPort = 0x09; StepMotDelay(); Val1 //StepperPort = 0x01; StepMotDelay(); Val3 //StepperPort = 0x03; StepMotDelay(); Val2 //StepperPort = 0x02; StepMotDelay(); Val6 //StepperPort = 0x06; StepMotDelay(); Val4 //StepperPort = 0x04; StepMotDelay(); ValC //StepperPort = 0x0C; StepMotDelay(); }
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