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Abstract: This research mainly focuses on the measurement of electricity consumption and providing data for billing and a 
system for payment without human power. In this paper, we present a simple design for Automatic Electric Meter reading (AMR) 
with the help of Zigbee communication technology. By this technology we can communicate at faster rate without any data loss 
and it provides high security in serial communication. In this system the energy is measured in units and the data is fed to a 
server where a software solution is provided to generate bill for electricity consumed. The theft detection system which can detect 
temper as soon as it finds any unusual vibrations in it. Theft Detection Algorithms such as LTL (Linear Temporal Logic), CTL 
(Computation Tree Logic) are used in theft detection system.  
Keywords:  Zigbee, AMR. LTL, CTL. 

I. INTRODUCTION 
Advanced Electric Meter using ZigBee is a technique of reading and processing data automatically. The energy meter reading is a 
difficult job where the meter reader has to travel on foot and take the readings from each consumer manually to generate the bill. 
Also this method of collecting data becomes problematic and costly when readings have to be collected from vast and often 
scattered rural areas. For households at the top of huge buildings, individual housing plots etc. the traditional meter reading process 
is inefficient. There are chances for missing the bills, absence of consumer etc. Automating this manual system not only may relieve 
reading person's labor intensity, reduce the reading mistake, but also has the advantage of high speed and good real-time, with the 
project of the wireless Energy Meter reading for wireless communication technology, complete the design of smart Energy Meter 
reading system. Through researching the characteristic of main wireless communication protocol, ZigBee is chosen as lower layer 
communication protocol. With these applications, the standard is optimized for data rate, low power consumption, security and 
reliability. Here describes the functional requirements to solve the technical issues related to the market applications [2]. 
In Maharashtra, there are more than crore meters for electricity that are read every month, at a cost in salaries, transportation and 
other expenses that  tops  Rs. 3848.4 crore. Current meter reading system is still dependent on the person who goes to the 
customer’s place and take picture of the reading of meter with the help of camera or mobile, a newer technology i.e. an automatic 
meter reading system would eliminate even the need of the person who is required for taking the picture of the reading [21]. 
Today there has been a rapid growth in the wireless networking which is based on high speed communications and relatively long 
range applications like IEEE 802.11 wireless local area network (WLAN) standards. For such wireless applications we prefer to 
have lower data rates, longer battery life and less complexity than those existing earlier such as Bluetooth, Wi-Fi, GPRS and GSM 
etc. Hence we move on to a new standard IEEE 802.15.4 which is called as ZigBee. ZigBee used for wide development of long 
battery life devices in wireless control and monitoring applications. The energy meter delivers the reading details to the central 
office through the ZigBee as and when it is demanded by the controller which is installed along with the meter. By identifying the 
consumer’s number, the communication channel and thereby the information regarding energy consumption of each individual 
consumer can be noticed. Thus the central office can verify the energy meters performance as and when required. This will also help 
to avoid any misuse or break down of energy meter [5]. Advanced Electric Meter is a sophisticated communication link directly 
from the meters to the central office computers that will also speed locating service interruptions, faulty meters and service theft, as 
well as allowing for expanded services, such as flexible billing dates, time-of-use rates and prepaid accounts. Meters could also be 
turned on or off directly from the office rather than having to send out an employee to do it manually [8]. In this, wireless automatic 
meter reading technology saves human resources and also improve the accuracy and real time of the meter, enabling management 
sector to access to data messages timely and accurately. Material resources, so investment is considerably economical. Wireless 
communication links can be quickly built, engineering cycle significantly shortened, and has better scalability compared to a wire-
line system. In case of any error or fault we only need to check wireless data module and restore the system back to normal 
operation. 
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A. Current Manual System 
There are many problems in manual meter reading system such as time to reach the site. Places such as villages and hilly areas are 
difficult to reach and take the reading. Meter which are placed inside the houses of the consumers are also difficult to access. Clarity 
of the camera is also an issue, photos which are clicked by the cameras are not very clear, which are prone to errors and hence the 
bills generated gets affected. Manual meter reading system does not have proper theft detection system i.e. it completely depends on 
the loyalty of the reader who visits the site to take the reading. And in case if the tamper is reported, time to take the action against it 
will be delayed. A payment which has to be paid to the reader’s is an extra expense. This project is overcoming all the issues which 
are present in the current manual system. 
 
B. Proposed System 
A device which remotely obtain meter readings and transmits this data to the system’s computer via communication media such as 
phone lines, power lines, GSM. Automatic Meter Reading system can detect remotely connect and disconnect the electricity supply 
from the meter and it can also detects tampering. Economic benefits include increased cash flow, lower labour and equipment cost, 
increased accuracy and lower costs. Some customer satisfaction benefits include improved service quality and faster response time. 
A typical Automatic Meter Reading System can be explained by the following block diagram. 

 
Fig 1: Block Diagram of AMR system. 

Relay switch is used to connect or disconnect the power supply of an electric meter. A relay switch is used to switch the states form 
ON to OFF & vice versa. At normal conditions the power remains ON and a load is connected to supply meters and consumes the 
energy. But when tamper is detected or if someone fails to pay bill within time then in such case an operator from base station 
generates a command to disconnect the line. For disconnecting the relay switch one LED light glow which generates and light 
energy. And this light energy completes the circuit for MCT2E on chip transistor; the output of this transistor is connected to the 
base of second transistor. When a base voltage is generated and emitter is connected to ground then the collector pin produces 
output and a relay changes its state from normally close to normally open. Then a magnet activates and the arm of relay goes down. 
When the bills are fully paid or the problem is solved at the tampering end the again a signal is generated by the base station and it 
deactivates the LED supply. When there is no light source then MCT2E transistor becomes off and the second transistor stops to 
produce a voltage at its collector pin and in turns the electromagnet of relay de- energizes and the arm of relay goes to upward 
position and a power line is connected to energy meter. Tamper detection circuit is made of a transducer circuit which senses the 
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physical such as vibration and converts those signals into voltage. A piezo electric transducer is generally used for vibration 
detection. In this model, ZigBee based meter demonstrate how to replace old traditional meters. This new model eliminates the 
difficulties which are present in current system like saving of money and labour resources. The data is secured due to its unique ID 
technique. Zigbee based meter have additional feature which can connects and disconnects the power line from server. One of the 
advance technique used in this model is tamper detection and control system. 

C. Flow chart 

 
 
D. Algorithm 
BEGIN  
Select a Zigbee Network Interface and Start capturing of packets 
 Check for type of packet 
 If packet=Data 
 then If SYN=1 and No. of packets> threshold then  
Else if (source Port, Destination Port, Flags, TTL, total length, checksum) = invalid then  
Else if Packet= data 
 If (source port, Destination Port, checksum, length) = Else if Packet=LNAD 
 If (Source post=Destination post)= data received  
END 
Sometimes we have to serialize objects, e.g. to send them over a network, store and restore them locally or for any other reason. If 
we know how to restore the objects by reversing the serialization of object. Especially if you have objects which have internal states 
or if you must manage multiple instances of a class. A possible solution to this problem is using the System.  
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II. CONCLUSION 
Automatic Meter Reading (AMR) is a proper solution for overcoming all the drawbacks of the existing electric meter reading 
system. All the errors which are commonly occurs in existing system are eliminated in the proposed system. Errors such as blurred 
or unclear image of meter, transportation cost of  the person who takes reading every  month and also the chances of stealing or 
doing any illegal activity to get less bill are overcome with theft detection part of our system. Standalone AMR system is most 
suitable to implement transfer of reading timely. Economic benefits include lower labor and equipment cost, increased accuracy. 
And some customer satisfaction benefits include improved service quality and faster response time. 
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