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Abstract: 

According to the market requirements of Energy Meter there is necessity of smart Energy Meter. Nowadays the system will use 

Zigbee system for communication protocol. The Zigbee is used since the application need high speed data rate need to be low 

powered and low cost. In this project presenting the remote wireless Energy Meter Reading System. This aims at resolving th e 

shortcomings of the technology of the traditional Energy Meter Reading, by combin ing the characteristics of the Zigbee 

technology and IEEE802.15.4 standard with AVR Microcontroller ATMega16. The hardware implementation was designed, and 

then analyzed the use cases for Energy Meter. 
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I. INTRODUCTION  

 

Live Energy Meter reading is one method reading and 

processing data automatically with computer and 

communicat ion.  It is the need of improving the automatic 

level of energy utilizat ion and the essential of speedy 

development of computer and communication technology. It 

not only may relieve reading person's labor intensity, reduce 

the reading mistake, but also has the advantage of fast moving 

and good real-time. With the project of the wireless Energy 

Meter reading for wireless communicat ion technology, 

complete the design of automatic Energy Meter read ing 

system. Through investigate the characteristic of main wireless 

communicat ion protocol, Zigbee is chosen as lower layer 

communicat ion protocol. With these applications, the standard 

is optimized for data rate, low power utilization, security and 

reliability. Here describes the functional requirements to solve 

the technical issues related to the market applications. In an 

AMR system, the meter data is passed from the meter to an 

MIU (Micro controller), which may be external to the meter or 

integrated within the body of the meter. In addition to the 

meter data, other pertinent informat ion may be stored within  

the MIU, such as any interfere or alarm conditions. This device 

forms the interface between the meter and the communications 

network. 

  

Zigbee:- 

 

Zigbee wireless meter reading refers to the use of short area 

wireless communication technology and computer network 

technologies to read and process metering data automatically. 

Wireless automatic meter reading technology can not only save 

human wealth, but more importantly may improve the 

accuracy and real time of the meter, enabling management 

sector to access to data messages timely and correctly. No 

cable wiring can save human and material resources,              

so investment is considerably economical. W ireless 

communicat ion links can be quickly built, engineering cycle 

significantly shortened, and has better scalability compared to 

a wire-line system. If fault occurs, only check wireless data 

module for causes quickly, and then restore the system back to 

normal operation. 

 

  
         Figure.1. PIN OUT OF ZIGBEE 

 

Atmega16:- 

Atmega16 is an 8-b it high performance microcontroller of 

Atmel’s Mega AVR family with low power consumption 

Atmega16 is based on enhanced RISC (Reduced Instruction 

Set Computing, Know more about RISC and CISC 

Architecture) architecture with 131 powerfu l instructions. 

Most of the instructions execute in one machine cycle. 

Atmega16 can work on a maximum frequency of 16mhz.  

Atmega16 has 16 KB programmable flash memory, static 

RAM of 1 KB and EEPROM of 512 Bytes. The endurance 

cycle of flash memory and EEPROM is 10,000 and 100,000, 
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respectively. Atmega16 is a 40 pin microcontroller. There are 

32 I/O (input/output) lines which are divided into four 8-bit 

ports designated as PORTA, PORTB, PORTC and PORTD.  

Atmega16 has various in-built peripherals like USART, ADC, 

Analog Comparator, SPI, JTAG etc. Each I/O pin has an 

alternative task related to in-built peripherals. The fo llowing 

table shows the pin description of atmega16 
 

 

Figure.2.the pin description of atmega16 
 

Piezo-Sensor:- 
 

Piezoelectric sensors are versatile tools for the measurement of 

various processes. They are used for quality assurance, process 

control, and for research and development in many industries. 

Pierre Curie d iscovered the piezoelectric effect in 1880, but 

only in the 1950s did manufacturers begin to use the 

piezoelectric effect in industrial sensing applications. Since 

then, this measuring princip le has been increasingly used, and 

has become a mature technology with excellent inherent 

reliability. They have been successfully used in various 

applications, such as in medical, aerospace, nuclear 

instrumentation, and as a tilt sensor in consumer electronics or 

a pressure sensor in the touch pads of mobile phones. In the 

automotive industry, piezoelectric elements are used to 

monitor combustion when developing internal combustion 

engines. The sensors are either directly mounted into 

additional holes into the cylinder head or the spark/glow plug 

is equipped with a built-in min iature piezoelectric sensor. 

 

 
Figure.3. built-in miniature piezoelectric sensor 
 

II. OBJECTIVE 
 

1. To Collect a Data with in a Short Period of Time. 

2.  Power Consumption Should Be Low.  

3. To Detect An Error.  

4. Reduce The Expenses While Collect ing Data.  

5. Controlling and Monitoring the Entire Network in Real-t ime 

Application. 

6. Diagnosis the Error in Network.  

7. Reduce the Losses Due To Unpaid Bill by User 

III. BLOCK DIAGRAM OF PROJECT 

 

 
FIGURE.1. BLOCK DIAGRAM OF AMR S YS TEM 

 

From b lock d iagram we can see that the AMR system consist    

of following components 

1) Energy Meter  

2) Interfacing Device  

3) Data Communicat ion Media 

4) Remote PC with compatible software  

 

IV. MATERIAL AND METHODS  

 

1) Energy Meter: 

Energy meter is a device which is used to measure   the energy 

consumed by the customer .Basically energy meter is of two  

types Electro-Mechanical meter and Dig ital meter. Now day 

digital meters are used because they are having high accuracy, 

with limited control and theft detection capability at nodes. 

 

2) Interfacing  Device: 

It is a device which takes out readings from meter and passes 

those readings to the remote pc through h communicat ion 

media. It also consists of a circuit which can switch ON/OFF 

power supply of customer. 

 

3) Data Communication Media: 

For transporting the data from the energy meter to the Host PC 

a communicat ion media is necessary. Communication can be 

done by two ways, a Wired Communication : power lines, 

phone lines, dedicated lines. Wireless Communication: RF, 

GSM, GPRS. Service provider can use any communicat ion 

media depending upon the services available to the service 

provider. 

 

4) Remote PC with compatible software:  

The heart of the meter reading station is the Meter Reading 

Software which resides in the PC at the Meter Reading Station. 

It is a standalone system which is responsible for collect ing 

meter reading, storing them to the data base, calculation of 

bills, switching ON/OFF of power supply, and providing 

analysis facility. 
 

V. PROBLEM STATEMENT  

 

In Maharashtra, there are more than core meters for electricity 

that are read every month, at a cost in salaries, transportation 

and other expenses that  tops  Rs. 3848.4 crore  (2006-2007). 

In today’s system of meter read ing would require the person 

who’s  driving fo r all meter and getting reading through a hand-

held receiver, but even newer technology - called an automatic 

meter reading system (AMR) - would eliminate even that need. 

An AMR is a sophisticated communication link direct ly from 

the meters to the central office computers that will also speed 

locating service many times there are faulty meters, instants of 

interrupting, traction control and allowing for extended 

services, such as flexible billing dates, time-of-use rates and 
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prepaid accounts. Meters could also be the switch turned on or 

off at that time the one employee send out and does this work 

it manually. 

   

VI. LITERATURE S URVEY  

 

Zigbee Based Wireless Communication: Zigbee is a 

bidirectional wireless communication network with the 

characteristics of short distance, low cost, low power 

consumption, low data rate, low complexity. It has good 

market in wireless communication electric bill meter reading. 

The design and implementation of a Zigbee based wireless 

automatic meter read ing system are purpose in this paper. It 

mainly works on 2.4GHz ISM band with 20-250 bit/sec data 

rate.  

 

Fault Detection System Using Zigbee: 

In this case study, the power system are used has the 

communicat ion channel. A smart meter is the source power 

data communicates with lagging pc when interrogated. What is 

involved in the initial design process is described. One by one 

communicat ion is used to collect the instrument data and to 

communicate with the logging pc. Specialized circuits in this 

design that make use of FSK are identified and the entailed 

implementation problems are described, measurement of the 

interface output are given. In recent years there comes demand 

for low cost equipment of wireless networking technology, 

called Zigbee. It is a short area, low-complexity, low cost, low 

power utilization, low data rate two-way wireless 

communicat ion technology with high network ability, short 

time delay, protection and reliance. Its main application areas 

cover industrial controls, consumer electron ics, car 

automation, agricultural automat ion, and medical equipment 

commandl. The core of this technology is established by IEEE 

802.15.4 Working Group, and the Zigbee Alliance founded in 

2002 is accountable for high-level applications, 

interoperability study, and marketing. Till now, the Zigbee 

Alliance has reached over 150 members of famous companies 

in the world including IBM, Ember, Mitsubishi, Motorola, and 

Philips, etc. Many semiconductor companies are selecting the 

Zigbee market. Since the standards were organized not long 

ago, chips in line with protocol have been accesable of multi-

chip solution and single-chip solution. 

 

V. APPLICATIONS 

 

1) These solutions require a much smaller staff of meter 

readers, who merely need to walk or drive.  

 

2) Ability to monitor daily demand, implement conservation 

programs, create usage profiles by time of day.  

  

VI. ADVANTAGE 

 

1) Smart automated processes instead of manual work.  

2) Accurate informat ion from the network load to optimize 

maintenance and investments. 

3) Customized rates and billing dates. 

4) Detection of tampering of Meters. 

5) Demand and distribution management.  

6) Improved fraud detection. 

 

VII. PROBABLE OUTCOME 

 

A Zigbee based automatic electric b ill meter and tempering 

detection has been developed, in which the data transmission 

takes place from one place to another using wireless 

communicat ion network. Zigbee is basically developed by 

using direct sequence spread spectrum (DSSS). This reduces 

the whole manual work and makes the system automatic. And 

improves the rate of fraud detection. Bill generation software 

has been programmed using c# .net, database access, and 

embedded system. Successful implementation and 

demonstration of Zigbee based automatic electric b ill meter 

has made it possible to be implemented by taking less efforts 

are already to achieve this objective. Wireless automatic meter 

reading technology can not only save human resource but also 

improve the accuracy of instantaneously of meter read ing 

automatic process.  
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