Energy Efficient Virtual MIMO Communication for Wireless Sensor Networks
Virtual multiple input multiple output (MIMO) techniques are used for energy efficient communication in wireless sensor networks. We investigate virtual MIMO for fixed and variable rates. We propose energy efficient routing based on virtual MIMO. The simulation results show that virtual MIMO based routing is more energy efficient as compared to SISO (single input single output) for larger distances.

Introduction:
In recent years, virtual MIMO has attracted a growing interest because of its energy efficiency in large field of networks. In virtual MIMO network, a group of sensors cooperate to transmit and receive data. Although the participation of multiple transmitters and receivers in a transmission save significant energy in long-range communications, the increase in the number of transmitters and receivers also increases the circuitry power consumption.

As a result, the energy optimization techniques have to be adapted with the environment. Due to the circuitry complexity and difficulty of integrating separate antenna, virtual MIMO concepts are applied in wireless sensor networks (WSNs) for energy efficient communication to save energy and increase reliability.
A large number of protocols and methods are proposed for energy efficient communications in WSNs. In this paper, we would like to investigate cooperative virtual MIMO that provides energy efficient communication by sharing the transmission and reception of information. In virtual MIMO, multiple senders and receivers participate in long-range communication to improve data reliability in fading channels. The performance of virtual MIMO in WSNs depends on the structure of network layer and data link layer. There are several approaches for implementing virtual antenna array in WSNs.
Although the core implementation of virtual antenna array or co-operative transmission lies on physical layer, there is deep dependency on the higher layers (network and data link) to implement this issue. 
In a cognitive network framework, the network components can modify the operational parameters to respond to the needs of particular environment. We propose a cluster based virtual MIMO cognitive model with the aim of changing operational parameters (constellation size) to meet the optimum design







Simple Fire Alarm Circuit
Here is a simple fire alarm circuit based on a LDR and lamp pair for sensing the fire.The alarm works by sensing the smoke produced during fire.The circuit produces an audible alarm when the fire breaks out withsmoke.
When there is no smoke the light from the bulb will be directly falling on the LDR.The LDR resistance will be low and so the voltage across it (below .6V).The transistor will be OFF and nothing happens.When there is sufficient smoke to mask the light from falling on LDR, the LDR resistance increases and so do the voltage across it.Now the transistor will switch to ON.This gives power to the IC1 and it outputs 5V.This powers the tone generator IC UM66 (IC2) to play a music.This music will be amplified by IC3 (TDA 2002) to drive the speaker.
The diode D1 and D2 in combination drops 1.4 V to give the rated voltage (3.5V ) to UM66 .UM 66 cannot withstand more than 4V.
[image: Fire Alarm Circuit Diagram]
Notes:
  the speaker can be a 8Ω tweeter.
  POT R4 can be used to adjust the sensitivity of the alarm.
 POT R3 can be used for varying the volume of the alarm.
 Any general purpose NPN transistor(like BC548,BC148,2N222) can be used for Q1.
 the circuit can be powered from a 9V battery or a 9V DC power supply.
 Instead of bulb y    





Digital Sound Recorder with AVR and Data Flash
Features
• Digital Voice Recorder
• 8-bit Sound Recording
• 8 kHz Sampling Rate
• Sound Frequency up to 4000 Hz
• Maximum Recording Time 4 1/4 Minutes
• Very Small Board Size
• Less than 700 Bytes of Code
Introduction
This application note describes how to record, store and play back sound using any AVR microcontroller with A/D converter, the AT45DB161B Data Flash memory and a few extra components.
This application note shows in detail the usage of the A/D Converter for sound recording, the Serial Peripheral Interface – SPI – for accessing the external Data Flash memory and the Pulse Width Modulation – PWM – for playback. Typical applications that would require one or more of these blocks are temperature loggers, telephone answering machines, or digital voice recorders.
The AT45DB161B Data Flash is a 2.7 volt only, Serial-interface Flash memory. Its 16 Mbit of memory are organized as 4096 pages of 528 bytes each. In addition to its main memory, the DataFlash contains two SRAM data buffers of 528 bytes each. The buffers allow a virtually continuous data stream to be written to the Data Flash.
The AT45DB161B uses an SPI serial interface to sequentially access its data. This interface facilitates hardware layout, increases system reliability, minimizes switching noise, and reduces package size and active pin count. Typical applications are image storage, data storage and digital voice storage. The Data Flash operates at SPI clock frequencies up to 20 MHz with a typical active read current consumption of 4 mA. It operates from a single voltage power supply (from 2.7V to 3.6V) for both the write and read operations.
Its serial interface is compatible to the Serial Peripheral Interface – SPI – Modes 0 and 3, thus it can easily be interfaced to the AVR microcontroller.
In this application note the AVR AT90S8535 is used to take analog samples from a microphone and convert them to digital values. Its built-in SPI controls data transfers to and from the Data Flash. The PWM feature of the AVR is used for playback. The code size is very small, the application will therefore also fit into smaller AVR devices.


Wireless Electrical Appliances Control System Using IR Communication
Domain: Embedded Systems, Power Electronics,
Software: C, Keil, Proload
Power Supply: +5V, 500mA Regulated Power Supply
Display : 7-Segment
LCD : HD44780 16-character, 2-line (16X2)
Input : IR signal from Remote control (RC5)
Crystal : 11.0592MHz
Switching Loads : 6
Applications: Industries, Offices, Hotels. Banks, Hospitals
Controlling electrical appliances through IR remote is interesting and very useful application. This system is widely used in industries, offices, Banks, hotels, hospitals, and display boards. In this project, IR is used for controlling any appliance in an industry by controlling the loads.
IR rays are transmitted through remote and these rays are received by a receiver named TSOP 1738. Here, in this project two microcontrollers are used, one for master SECTION and other for slave section. The IR rays received by TSOP are given to the master section. From master section, IR signals are given to slave section for LED indication and are displayed on 7-segment for the respective loads. Now, from MASTER section, the loads are controlled through triac driving circuit. In the triac driving circuit, as the controller cannot provide sufficient current, MOC’S are used to drive these triacs and these triacs in turn are connected to loads. Next, in the slave section, the door opening and closing is done through a stepper motor rotating in clockwise and anticlockwise direction respectively. In this, for every respective load on activation, a message is shown on 7 segment display as load1 , load2, load3, load4, load5, load6.
The uniqueness of this project is, a stepper motor is also can be controlled by IR signal. Using “>” key on remote, the door can be opened, and using “<” key, the door can be closed. This project uses regulated 5V, 500mA power supply. 7805 three terminal voltage regulator is used for voltage regulation. Bridge type full wave rectifier is used to rectify the ac out put of secondary of 230/12V step down transformer.
[image: http://files.spogel.com/abstracts/p-0168--circuit.JPG]
Advantages:
Easy to operate
Power saving
Best suitable for Bed-ridden patients
Scopes for Advancements:
Auto speed control based on temperature can be implemented using a temperature sensor.
Applications:
Industries, Hotels, Hospitals, Shops, Banks and offices
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Simulation with VHDL and code generation (Electronic Project)
SyncSim is a simulator framework capable of loading different simulator modules. It is used today with a module that simulates hardware models described with Java. This simulator module is used together with a model of a MIPS processor core in courses given at EISLAB.
The purpose of this thesis is to create a new simulator module for SyncSim which can use hardware models described with a mixture of VHDL and Java and to implement a C compiler that can generate code compatible with the existing MIPS model.
EESim is a simulator module for an early version of SyncSim that uses VHDL to describe the hardware model. This simulator module will be extended to meet the requirements of the new simulator. The Portable C Compiler (PCC) has previously been released as open source and work has been done by others to modernize it. PCC will be ported to the MIPS architecture and its portability evaluated.
The result is a new version of EESim that can simulate models which mix VHDL and Java, and a PCC port capable of producing MIPS assembly code. With regards to portability PCC was found to be relatively easy to modify for use on a new computer architecture.
eries to it.
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Block plant using IR Communication Diagram: Wireless Electrical Apparatus Control
system with speed control in a
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