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 1.1 Overview

Wireless networks are discussed as platforms for many new kinds of applications, like monitoring, building automation, and communication. And with falling hardware costs they promise to become widely applicable. Today many Wireless networks and applications are still designed and deployed for multipurpose applications. The versatility of the system decreases the complexity and cost of developing Wireless networks and applications, motivating their industrial adoption. In view of hardware improvements, Wireless sensor networks will typically be used for longer periods of time and for multiple purposes. In some cases they may even undergo evolutionary development and continuous adaptation. Multipurpose Wireless networks will be heterogeneous in most cases: for each application only a specific type of sensor node or some parts of the monitored environment may be relevant. The two main challenges of multipurpose Wireless networks are the support of divergent application requirements and the efficient partitioning of the Wireless networks with regard to these requirements. In this project, we have designed and developed multipurpose wireless nodes, in which we have one master node and two slave nodes. They communicate with each other using RF as  one of the type of wireless communication. Here we have developed different applications such as,

· Wireless Temperature Monitoring System

· Temperature Measurement at The Slave Nodes

· Temperature Status Of All Slave Nodes At  master Node 

· Upper and Lower Level Range Setting From Master To Slave Nodes.

· Alarm Indication At Master Node if Temperature is out of Range at Slave Node

· Alarm Indication At Master Node if Battery is low at Slave Nodes.

· Wireless Message Transfer  

· Text Message Transfer Between Master and Slave

· Real Time Calendar            

· Real Time Clock

· Current Date till  year 2100

· Current Day

· Wireless Robot Control

· Master operated Robot

· Wireless Controlled Switches

· Perform ON/OFF operations of devices

1.2 Objective 
Our objective is to make one ideal wireless multipurpose network, which can provide some advance features like sensing, controlling, communicating, monitoring and moving at low cost and less power consumption. 

1.3 Scope of project


Wireless Networks have received tremendous attention over past few years. These systems can potentially benefit a variety of scientific, military and commercial applications. Recent years have seen tremendous advancement to this vision and have offered the ability to deploy networks of densely deployed, inexpensive sensor nodes. Development of Wireless Network requires integration of Hardware and Software. In Hardware part, the essential component is processor which processes the data as well as generates the control signals. Apart from processor, it includes components for transceiver which comprises of transmitter-receiver pair and encoder-decoder pair. These components perform the operation of modulation-demodulation and encoding-decoding on data signal. As per the application it also includes different types of sensors. The behavior of processor is determined by the programming logic. The suitable programming language depends on the choice of the processor. BASCOM-AVR IDE is used for programming AVR-series.
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2.1 Block Diagram of the System 
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Fig. 2.1 Block Diagram of Wireless Nodes

Hardware architecture consists of mainly three individual wireless nodes, in which one is master node and other two are slave nodes. Master can communicate with two slave nodes, but slave cannot communicate with each other. All three nodes contains transmitter and receiver module to work as transceiver, and have microcontroller as a data processor. Master node contains keyboard for user interface. Slave nodes contain sensors and other control circuitry.  

2.2 Master Node
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Fig 2.2 Block Diagram of Master Node

Working

· Master node controls the other two slave nodes by giving different commands from keyboard which acts input for the system.

· LCD displays the information to the user which helps user to enter the specific keys from the keyboard.

· Input from the keyboard is detected by the controller and then controller sends the appropriate data to the output pins which is collected by the encoder.

· Encoder put the data and slave address in its frame and passes to the transmitter for transmission to the slave.

· Receiver module receives the signal when one of the slave node had transmitted.

· Received signal is demodulated and sent to the decoder. Decoder verifies the address and if it is matched then data is sent to controller.

· Controller will process the data and give respective output to the LCD.

· Real-time clock (RTC) counts seconds, minutes, hours, date of the month, month, day of the week, and year with leap-year.
2.2.1 Power Supply

It contains battery, voltage regulator and filter. In this modules,9 volt battery is used, with 5 volt voltage regulator.LM7805 is used as a voltage regulator. The configuration of LM7805 with capacitors is used, as circuit shown in figure 2.3.
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Fig 2.3Power Supply

The capacitor used between output and ground works to remove loading effect. The capacitor used between input and ground works to remove noise generated by battery.

2.2.2 Microcontroller

In this project, AVR series ATMEGA16 microcontroller is used. The features of microcontroller which are explored in this project are shown in the figure below.
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Fig 2.4 Explored Features of Controller

· The 16-bit Timer/Counter unit allows accurate program execution timing (event management),

· wave generation, and signal timing measurement.

· ATMEGA16 provides two interrupts, interrupt 0 and interrupt 1.

· ATMEGA16 controller has inbuilt crystal which can generate frequency up to 12Mhz.

· I2C uses only two bidirectional open-drain lines, Serial Data (SDA) and Serial Clock (SCL), pulled up with resistors. 

· ATMEGA16 provides 8 channel 10-bit ADC (pinA.0 to pinA.7). The ADC converts an analog input voltage to a 10-bit digital value through successive approximation. In the microcontroller there is multiplexer and sample hold circuitry to convert analog value into digital. The minimum value represents GND and the maximum value represents the voltage on the AREF pin 1023(23​-1). Digital Value = (1024*analog input) \ Ref. Voltage



 ...(2.1)
2.2.3 KEYBOARD INTERFACING
Any key stroke on the local keyboard will send the corresponding scan patterns from the keyboard to the ATMEGA16 microcontroller. Afterwards, the microcontroller converts the keyboard scan patterns to ASCII characters, shows them on the LCD display and as per the code configuration next functions will works. The keyboard scan code capture is done by an interrupt service routine. The event, which triggers the interrupt is a falling edge on the keyboard clock line (PORTD.3). Keyboard scan pattern acquisition takes place at the keyboard data line (PORTD.4). After 11 clocks, the interrupt service routine has completely captured an 8 bit element of the entire scan pattern and sets a ready flag. The decoding of this 8 bit element is then carried out during normal operation mode, activated by a valid ready flag whilst keeping the keyboard stalled (keyboard clock line low). The transmission of data in the forward direction, i.e. keyboard to host, is done with a frame of 11 bits. The first bit is a start bit (logic 0) followed by 8 data bits (LSB first), one parity bit (odd parity) and a stop bit (logic 1). Each bit has to be read on the falling edge of the clock.
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Fig 2.5 Keyboard Communication Data Frame

The fact, that the scan pattern acquisition is carried out using an interrupt service routine and the decoding thereof is done during normal operation mode allows for performing other tasks concurrently. The diagram below shows the scan codes assigned to the individual keys for the English keyboard layout. The keys' corresponding scan codes are the numbers on the keys, for example the scan code of the ESC key is 0x76.All scan codes are shown in hexadecimal representation.
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Fig2.6 Keyboard Hex representation

The scan code assignments are quite random and appear to be really weird sometimes, for instance the break key. In many cases the easiest way to convert the scan code to ASCII characters would be to use a lookup table.

2.2.4 Transmitter module

It consists of mainly two parts

1. Encoder

2. Transmitter 

Transmitter is followed by encoder. Encoder provides the particular frequency data rate supported by the transmitter. Encoder converts the parallel data to serial for transmitting the data and provides address pins to communicate with particular node. Transmitter transmits the data message signal in form of ASK modulation with 433 MHz Carrier frequency.

1) ENCODER
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Fig 2.7Block Diagram of Encoder

As explained earlier encoder has 8-address bits and 4-data bits which are transmitted in particular format. As shown in block diagram, there are 12 transmission Gate circuits which merge the address and data bits.
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Fig2.8Flowchart of Encoder process

The status of each address/data pin can be individually pre-set to logic high or low. If a transmission-enable signal is applied, the encoder scans and transmits the status of the 12 bits of address/data serially in the order A0 to AD11 for the HT12E encoder. During information transmission these bits are transmitted with a preceding synchronization bit. If the trigger signal is not applied, the chip enters the standby mode and consumes a reduced current of less than 1A for a supply voltage of 5V. The encoder begins a 4-word transmission cycle upon receipt of a transmission enable. This cycle will repeat itself as long as the transmission enable is held low. Once the transmission enables returns high the encoder output completes its final cycle and then stops as shown below.
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Fig 2.9Transmission timing for encoder

To provide particular clock frequency external resistance must be connected between oscillator1 and oscillator2 pin. The value of resistance is opted from the graph shown below. The RF module supports the 3khz data rate and we are using 5v supply so resistance value from the graph is 1M ohm. 

 [image: image12.emf]
Fig 2.10 Graph of Frequency Vs Supply Voltage for encoder

2) Transmitter

Transmitter performs Amplitude Shift Keying Modulation. so as shown in the figure there is XTO oscillator which generates 433MHz frequency and its given to the Voltage control oscillator and PLL (phase lock loop) control the Phase as per the given massage in Digital form and than its given to the Power amplifier which amplify signal for transmitting the signal with a good strength.
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Fig 2.11Block Diagram of Transmitter

2.2.5 Receiver Module

It consists of  two parts. 

1. Decoder 

2. Receiver

Receiver receives the signal of 434 MHz transmitted by transmitter and performs demodulation on the signal. This demodulated signal will be sent to the decoder and decodes it and after verification of address, gives data to the controller.

1) Decoder 
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Fig 2.12 Block Diagram of Decoder

The decoders receive data that are given by the Receiver and interpret the first N bits of code period as addresses and the last 12_N bits as data, where N is the address code number. A signal on the DIN pin activates the oscillator which in turn decodes the incoming address and data.
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Fig 2.13Flowchart  of Decoder process

The decoders will then check the received address three times continuously. If the received address codes all match the contents of the decoders local address, the 12 bits of frame are decoded to activate the output pins and the VT pin is set high to indicate a valid transmission. This will last unless the address code is incorrect or no signal is received. The output of the VT pin is high only when the transmission is valid. Otherwise it is always low. The data out pins give the parallel data out when the VT is high and controller get the interrupt and read the data.

[image: image16.emf]
Fig 2.14 Graph of Frequency Vs Supply Voltage for decoder

To match the frequency of the encoder, the frequency of the decoder must be selected by the following equation.

         fdec=50*fenc







...(2.2)

       =50*3k

       =150 khz

To provide derived clock frequency external resistance must be connected between oscillator1 and oscillator2 pin. The value of resistance is opted from the graph shown above. As supply voltage is 5v, resistance value from the graph is 51k ohm. 

2) Receiver
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Fig 2.15 Block Diagram of Receiver

As shown in the figure, it works as a super heterodyne receiver. First stage is RF amplifier which amplifies the received signal and protects from the reflection. Mixer will generate the IF signal from the received signal and the signal from VCO. The one that shifts to fIF is passed on by tuned circuits, amplified, and then demodulated to recover the original data signal. The oscillator also shifts a "copy" of each incoming signal up in frequency by amount fLO. Those very high frequency "images" are all rejected by the tuned circuits in the IF stage. By demodulation  original signal is opted back and it is transferred   to the Decoder.

2.2.6 RTC (Real Time Clock)

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.

· I2C bus communication with controller

I²C bus is an abbreviation for Inter Integrated Circuit bus. It is also known as IIC and I2C.I²C is a serial and synchronous bus protocol. In standard applications hardware and timing are often the same. The way data is treated on the I²C bus is to be defined by the manufacturer of the I²C master and slave chips. 

In a simple I²C system there can only be one master, but multiple slaves. The difference between master and slave is that the master generates the clock pulse. The master also defines when communication should occur. For bus timing it is important that the slowest slave should still be able to follow the master’s clock. In other words the bus is as fast as the slowest slave.
A typical hardware configuration is shown in the figure below.
                             
[image: image18]
Fig 2.16 I2C Communication

The clock generated by the master is called Serial CLock (SCL) and the data is called Serial Data (SDA).
In this application the microcontroller is the I²C Master. Slave chip is Real Time Clock the DS1307. 

· LOGIC BUS LEVELS AND CONDITIONS

[image: image19.png]



Fig 2.17 Logic Bus levels and conditions of I2C
Data can only occur after the master generates a start condition. A start condition is a high-to-low transition of the SDA line while SCL remains high. After each data transfer a stop condition is generated. A stop condition is a low-to-high transition of the SDA line while SCL remains high.
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Fig 2.18 I2C Data Communication Realization

As said a data transfer can occur after a start condition of the master. The length of data sent over I²C is always 8 bit this includes a read/write direction bit, so you can effectively send 7 bits every time.
The most significant bit MSB is always passed first on the bus.
If the master writes to the bus the R/W bit = 0 and if the master reads the R/W bit = 1. 
After the R/W bit the master should generate one clock period for an acknowledgement ACK. 
RTC chip that is addressed is obliged to generate an acknowledge after the reception of each byte. A RTC chip that acknowledges must pull down the SDA line during the 

acknowledge clock pulse in such a way that the SDA line is stable LOW during the HIGH period of the acknowledge related clock pulse.
After an acknowledge there can be a stop condition, if the master wishes to leave the bus idle. Or a repeated start condition. A repeated start is the same as a start condition.
When the master reads from a slave it should acknowledge after each byte received. There are two reasons for the master not to acknowledge. The master sends a not acknowledge if data was not received correctly or if the master wishes the stop receiving.
The master can stop any communication on the bus at any time by sending a stop condition.
· BUS ADRESSING
Let’s say we have a slave chip with the address “1101000” and that the master wishes to write to that slave, the slave would then be in receiver mode, like this:
· Data Write, the slave would then be in receiver mode.


[image: image21]
Fig 2.19 Receiver mode data Frame (I2C)

You can see here that the master always generates the start condition, then the master sends the address of the slave and a “0” for R/W. After that the master sends a command or word address. The function of that command or word address can be found in the datasheet of the slave addressed. After that the master can send the data desired and stop the transfer with a stop condition.

· Data Read, the slave would then be in transmitter mode 


[image: image22]
Fig 2.20 Transmitter mode data Frame (I2C)

Again the start condition and the slave address, only this time the master sends “1” for the R/W bit. The RTC slave can then begin to send after acknowledge. If the master wishes to stop receiving it should send a not acknowledge. 

· Working principle of RTC

The DS1307 is a low-power clock/calendar with 56 bytes of battery-backed SRAM. The clock/calendar provides seconds, minutes, hours, day, date, month, and year information. The date at the end of the month is automatically adjusted for months with fewer than 31 days, including corrections for leap year. The DS1307 operates as a slave device on the I2C bus. Access is obtained by implementing a START condition and providing a device identification code followed by a register address. Subsequent registers can be accessed sequentially until a STOP condition is executed. When VCC falls below 1.25 x VBAT, the device terminates an access in progress and resets the device address counter. Inputs to the device will not be recognized at this time to prevent erroneous data from being written to the device from an out-of tolerance system. When VCC falls below VBAT, the device switches into a low-current battery-backup mode. Upon power-up, the device switches from battery to VCC when VCC is greater than VBAT +0.2V and recognizes inputs when VCC is greater than 1.25 x VBAT. The block diagram in Figure 1 shows the main elements of the serial rtc 
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Fig 2.21 Block Diagram  of RTC Internal

· The time and calendar information is obtained by reading the appropriate register bytes. Table shows the RTC registers. The time and calendar are set or initialized by writing the appropriate register bytes. The contents of the time and calendar registers are in the BCD format. The day-of-week register increments at midnight. Values that correspond to the day of week are user-defined but must be sequential (i.e., if 1 equals Sunday, then 2 equals Monday, and so on.) Illogical time and date entries result in undefined operation. Bit 7 of Register 0 is the clock halt (CH) bit. When this bit is set to 1, the oscillator is disabled. When cleared to 0, the oscillator is enabled. 

· The DS1307 can be run in either 12-hour or 24-hour mode. Bit 6 of the hours register is defined as the 12-hour or 24-hour mode-select bit. When high, the 12-hour mode is selected. In the 12-hour mode, bit 5 is the AM/PM bit with logic high being PM. In the 24-hour mode, bit 5 is the second 10-hour bit (20 to 23 hours). The hours value must be re-entered whenever the 12/24-hour mode bit is changed.

· When reading or writing the time and date registers, secondary (user) buffers are used to prevent errors when the internal registers update. When reading the time and date registers, the user buffers are synchronized to the internal registers on any I2C START. The time information is read from these secondary registers while the clock continues to run. This eliminates the need to re-read the registers in case the internal registers update during a read. The divider chain is reset whenever the seconds register is written. Write transfers occur on the I2C acknowledge from the DS1307. Once the divider chain is reset, to avoid rollover issues, the remaining time and date registers must be written within one second.

· Timekeeper Registers
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Fig 2.22 Time Keeper Register

2.2.7   Schematic of Master node 
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Fig 2.23 Schematic Of Master Node

2.3  Slave Node
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Fig 2.24 Block Diagram Of Slave Node

· All activities of slave nodes are controlled by master node.

· The most essential component of the system like temperature sensor, humidity sensor, robot and other devices are connected to the slave node.

· Temperature sensor continuously measures the temperature and gives respective out put voltage to amplifier.

· Amplified voltage acts as input to the ADC of the microcontroller, which calculates the temperature with respect to given input.

· Master node signal is received by the receiver of the slave node and it is decoded by decoder.

· As per information received by the controller further processes the data and give the appropriate output to connected device, send data back to the master if requires. 

2.3.1 Battery status

To determine the battery level, there is an internal ADC (analog-to-digital converter) built into the microcontroller.

· The microcontroller can't be directly connected to the batteries, because they're up to 10 volts. Two resistors, Any resistors which consists same value, are connected between power and ground its like a voltage divider circuitry. One input pin of the ADC connects between the resistor and ground.The group of two resistors forms a voltage divider. This causes the voltage entering the microcontroller to be 50% of the maximum. For 10 volts, only 5 volts gets to the microcontroller. As per adjusting the value of resistance we can limit the voltage to the microcontroller circuitry, If these are especially fresh batteries, or more voltage batteries perhaps, only 5 volts gets to the microcontroller. That's good, because 5 volts is the limit.

· The ADC needs some current from the source in order to get a good reading. Greater than 10 kilo ohms of resistance would cause errors. In this case, only less ohms resistance lies between the ADC and the source. Unfortunately, the resistors are using a milliamp or so of current, just sitting there.

· The microcontroller ADC module gets power from a 5-volt regulator. Because the 5-volt regulation stays constant and the full voltage drops, the ratio between them changes. This allows the ADC to see an ever-decreasing value. If an ADC was supplied by an unregulated source and the input was also connected to the same unregulated source, the input value would always stay the same. No matter how much it dropped, the ADC module would always see the power at the maximum, because it would have nothing else to compare it to.

2.3.2 Temperature sensing system:

· Temperature sensor

Temperature sensor is like a transistor which changes the output according to temperature The making of a temperature sensor depends upon exploiting a property of some material which is a changing function of temperature. referable this function will be a linear function for the temperature range of interest. The base-emitter voltage of a silicon NPN transistor has such temperature dependence over small ranges of temperature. Unfortunately, the value of Voltage varies over a production range and thus the room temperature calibration error is not specified nor guarantee able in production. Additionally, the temperature coefficient of about 2mV/°C also has a tolerance and spread in production. Furthermore, while the pulse may appear linear over a narrow temperature, there is a definite nonlinearity as large as 3°C or 4°C over a full-55°C to +150°C temperature range. Another approach has been developed where the difference in the base-emitter voltage of two transistors operated at different current densities is used as a measure of temperature. It can be shown that when two transistors, Q1 and Q2,are operated at different emitter current densities, the difference in their base-emitter voltages, is 1 where k is Boltzman’s constant, q is the charge on an electron, T is absolute temperature in degrees Kelvin andJE1 and JE2 are the emitter current densities of Q1 and Q2respectively. A circuit realizing this function is shown in figure.
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Fig 2.25 Temperature Sensor internal Circuitry
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…(2.3)

Equation  implies that as long as the ratio of IE1to IE2 is held constant, then .VBE is a linear function of temperature(this is not exactly true over the whole temperature range, but a correction circuit for the nonlinearity of VBE1 and VBE2will be discussed later). The linearity of this .VBE with temperature is good enough that most of today’s monolithic temperature sensors are based upon this principle. An early monolithic temperature sensor using the above principle is shown in Figure 2.25. This sensor outputs a voltage which is related to the absolute temperature scale by a factor of 10 mV per degree Celsius. The circuit has a .VBE of approximately (0.2 mV/°K) x (T) developed across resistor R. The amplifier acts as a servo to enforce this condition. The .VBE appearing across resistor R is then multiplied by the resistor string consisting of R and the 26R and 23R resistors for an output voltage of(10 mV/°C) x (T). The LM35 series are precision integrated-circuit temperature sensors, whose output voltage is linearly proportional to the Celsius (Centigrade) temperature. If 0 degree temperature is there then it give 0V output and according to it give 10mV/C changes. If 70° temperature is there then it give 700mV output. Temperature sensor gives output in mV which has lower resolution to sense by A to D converter therefore its amplifying by the amplifier.

· Amplifier

We used non inverting amplifier which amplify the output of the temperature sensor. According to resistors value in its configuration. It amplifies a voltage greater than one.
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Fig 2.26 Amplifier circuitry

In our circuitry we used R2 = 4 K and R1 = 1 K 

So Vout = Vin * 5








…(2.5)

· ADC
After amplified output it is in the analogue form that’s why it must be converted into the digital by A to D converter to show the temp. in LCD and to handle that data by the controller.  

Digital Value = (1024*analog input) \ Ref. Voltage 



…(2.6)

Here reference voltage is 5 volt. Digital value is used in the program and according to it displays that value on the LCD screen. This shows the temperature of the atmosphere.

2.3.3 Robot control system

· In robotic control system ,master node  has control over the robot which is connected to the slave.

· Master will control five basic operation of the robot. Forward, reverse, right-left turn and stop.

· To perform specified operation at slave side, we have only three output pins available.

· We have multiplexed two output pins to achieve four operations.

	Operation
	Pin1
	Pin2

	Forward
	1
	1

	Reverse
	0
	0

	Right turn
	1
	0

	Left turn
	0
	1


Table 2.1 Robot control

· Circuit realization of forward and reverse operations of the robot is shown in the figure below.
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Fig 2.27 Relay as a switch the motor in Forward And Reverse direction

· When input is logic high, the connection of the motor to the battery is such that motor runs in forward direction.

· When input shifts to low logic, the connection reverses and motors run in revere direction. Same logic is applied for right turn and left turn.

· The remaining pin is utilized for stop operation.
2.3.4 Schematic of Slave node
[image: image32.png]Toienz
6k

fiss

1 = %&J

u 3 g
i g es 3 B smsze
Hllb—o~ofor ovat— —y i

con o2 B g

i L 7 1Eb0 43 £L

T
7 Bsn
s

#

=, .
P i B
Ll e -
i Y d
.





 [image: image33.png]YL

Lar





Fig 2.28 Schematic of Slave node
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3.1 Bascom AVR IDE

The programming language used for microcontroller ATMEGA16 is BASCOM AVR-IDE. It is a basic programming language. BASCOM-AVR is a Windows BASIC COMPILER for the AVR family.

Key Benefits

• Structured BASIC with labels.

• Structured programming with IF-THEN-ELSE-END IF, DO-LOOP,

   WHILE- WEND, SELECT- CASE.

• Fast machine code instead of interpreted code.

• Variables and labels can be as long as 32 characters.

• Bit, Byte, Integer, Word, Long, Single and String variables.

• Compiled programs work with all AVR microprocessors that have

   Internal memory.

• Statements are highly compatible with Microsoft’s VB/QB.

• Special commands for LCD-displays, I2C chips and 1WIRE chips, PC

   Keyboard, matrix keyboard, RC5 reception, software UART, SPI ,

   Graphical LCD.

• Local variables, user functions, library support.

• Integrated terminal emulator with download option.

• Integrated simulator for testing.

• Context sensitive help.

3.2 Flowchart of Master node

This flowchart represents main menu of master node. User can select one of the four options displayed. As per the selection control will be transferred to respective option. 
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Fig 3.1 Flowchart of Master node

· Robot control
In robot controlling mode, basic options of robot functions will be displayed to the user. It will be processed as per shown in the flowchart below. The operation selected by the user will be processed and according to the robot will move.
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Fig 3.2 Flowchart of Robot control

· Real time clock
In real time clock mode, user will be able to see current time and date as well as set it.
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Fig 3.3 Flowchart of Real Time Clock

· Battery status mode

 In battery status mode, user will have option to choose any of the two slaves to perform desired operation. After selecting slave node user will be able to see  the current battery.
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Fig 3.4 Flowchart of Battery status mode

· Temperature mode
In temperature mode, user will have options to choose any of the two slaves to perform desired operation. After selecting slave node user will be able to set specified temperature range as well as see the current temperature and range.
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Fig 3.5 Flowchart of temperature mode

· Interrupt service routine of master

ISR is activated whenever receiver receives the data. As per the data read by port, it is stored in the variable E. Depending on the value of variable P the control is transferred to the other sub routine. 
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Fig 3.6 Flowchart of Flowchart of Interrupt Service Routine

3.3 Flowchart of  Slave node’s program
Slave node continuously display the value of temperature and battery which are fed by temperature sensor and battery circuit respectively. If the current temperature is out of specified range, slave node sends alert signal to the master node. Slave node goes to ideal mode whenever the timer overflow.
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Fig 3.7 Flowchart of Slave Node

· Interrupt service routine of slave:

ISR is activated whenever receiver receives the data. As per the data read by port, it is stored in the variable E. Depending on the value of variable P the control is transferred to the other sub routine. 
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Fig 3.8 Flowchart of Flowchart of Interrupt Service Routine

3.4 PCB layout

For PCB designing, EAGLE 4.1 software is used. EAGLE is very easy to use. Schematic, layout and component editors have identical user interfaces.

· Layout of Master Node

[image: image45.emf]
Fig. 3.9 PCB layout of Master Node

· Layout of Slave Node

[image: image46.emf]
Fig. 3.10 PCB layout of Slaver Node
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4.1  Boiler Temperature Monitoring System 

· Wireless  Temperature Monitoring System  is suited for boilers. It provides facility to monitor the temperature of the boilers as well as send feedback to master control room if the temperature is out of range.

· It provides high and low limit water temperature alarm at the control room. 

· Temperature of the boiler is modified by heating or cooling as per the control signal.

· High Range Sensor should be Provided.

4.2  Integrated Cooling, Heating Food Preservation System

· Integrated cooling, heating food preservation system has a food containing volume; a device to refrigerate food in that volume; and, optionally, a device to keep warm and/or refrigerate the cooked food in the same volume. The system is suitably controlled, preferably by wireless control activation, The system can be embodied in a form in which the food containing/heating unit is placed in a pre-existing or modified refrigeration cabinet.

4.3  Multi-function wireless Machinery control system

· Multi-function wireless Machinery control system, comprising: 
 a hand-held master  module for communicating commands to at      least one target machine control module, the operator control module comprising;  a target control (slave) circuit connected to receiving and transmitting means contained within a housing for transmitting and receiving information between the operator control module and a target machine control module.

·    A monitoring system also can be built.

4.4  Wireless Home Security System

· Wireless door and window sensors cover  most vulnerable perimeter               openings. When an intruder opens that door or window,  siren will activate and the monitoring station (Master) will be notified immediately.

4.5  Wireless Device Control System

· Different   devices are connected to the slave module. Master module can     operate any device from remote distance. 

· Master module can verify the current status of the device by sending control signal to the slave module.

4.6  Wireless Weather Monitoring System

· Wireless weather monitoring system measures temperature and humidity of the atmosphere. The data is send back to control room with the use of wireless communication modules.

· It provides facility to set the specified range for the temperature and humidity for controlling purpose. 

4.7  Wireless Traffic Control System

· This application proposed a new vehicle detection method using the wireless sensor network (WSN) technology. The striking feature of the proposed WSN-based method is that it can monitor the vehicles dynamically. This application also developed a new signal control algorithm to control the state of the signal light in a road intersection.

· It also dynamically counts the waiting time for the traffic signal depending on the traffic. It sends the current traffic information of one node to the next  node so that conjunction at other node is nullify. 


[image: image48]
· The project is tested and has been successfully run under the normal condition. All three developed nodes are working satisfactory. The range between two nodes is around 100 feet in open field while it is  around 50 feet when tested in the laboratory.

Snapshots
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1. Testing of Tx and Rx modules

· Testing of Tx and Rx modules on the breadboard. Pulses are given as input to the     transmitter and at the other side received by receiver. Both the signal are shown on CRO.
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2. Communication between master and slave node

· Communication between master node and slave node. Input is given from the keyboard by user to the master node. Master node will generate control signed which is transmitted to the slave node. Slave node receives the signal and performs appropriate operation. Data is sent back to master if required.

[image: image53.jpg]


    [image: image54.jpg]


 

3.main menu of master node

4.Selection of slave node

· Main menu of master node includes five operation. R stands for robot control, O stands for device control, C stands for real time clock, T stands for temperature  monitoring system and B stands for battery status at slave nodes.

· After selecting temperature or battery option, master will ask the user for selecting slave 1 or slave node 2.
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5.Operation selection

· After selecting temperature and slave node, the above menu will be displayed.

1. get the temperature of selected node.

2. User will set upper range of temperature.

3. user will set lower range of temperature.

4. get the upper range of selected node.

5. get the lower range of selected node.
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6. slave node 1

7.  Status of temperature and battery at slave node 1

· Slave node will continuously measure the temperature of the atmosphere and current battery voltage of the system.
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8. Operation selection

9. Receiving the current temperature from slave 1

· At master node, by pressing 1 in temperature system menu, signal will be send to slave to send the current temperature to the master.
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10.Setting upper range

11. Getting upper range from slave

· Selection of the upper range set (2) will allow the user to set upper range of the selected node.

· To get te previous upper range user will press (4), slave will send the upper range to the master node.
[image: image62.jpg]


   [image: image63.jpg]



12. upper range

13.  current temperature

· If the current temperature of slave node goes higher then upper range set by the user then fire signal is sent to master node to take the further action.

[image: image64.jpg]


   [image: image65.jpg]



14. Lower range

15. Current temperature

· If the current temperature of slave node goes lower then lower range set by the user then fire signal is sent to master node to take the further action.
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16. Receiving battery status of slave node at master node

· Pressing B at main menu, user will be given option to select the slave node for their battery status. Slave node will give the master the battery status of slave.
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17. Real time clock menu

18. Setting time
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                  19. Real time calendar

· For Real Time Clock, user will have two options to set the time and to view the time. 
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20. Robot control menu at master node
21. Robot connected to slave node 1

· In robot operation, user will be able to do five operation on the robot.
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22. Device(LED) ON at node 2

23. Device(LED) ON at node 

· By pressing O at master node, the device will be on or off respective to its previous condition.

Conclusion

Wireless networks may become a critical technology used to overcome current problems in firefighting scenarios. To be used in this type of critical domain requires reliable performance of the Wireless Sensor Networks making this an important research area. Development of wireless network requires implementation of multiple nodes capable to works a transceiver. In this project the given concept has been realized by making wireless temperature monitoring system along with wireless robot control system. Wireless temperature monitoring system is very useful where temperature where of the system plays vital role in the application. Controlling the movement of different object from remote distance is achieved using wireless control system. Multiple devices if connected to the node controlled by using this application. This project can further be expanded by using different sensors to make weather monitoring system. Wireless traffic control system can also be realized including ultrasonic sensor in the same module. Recently similar kind of application is deployed for collecting data from different places which gives the facility of that area’s soil and in this way provides guidance to the frames. If this application is extended to domains, such as first responder scenarios, homeland security and military operations then it can do wonders to wireless technology. 
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