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Abstract— Every end of the month electricity consumed by 

us is read to the energy meter by Electricity Board person. 

That person is calculate the bill according to the current rate 

of electricity and handover the bills to the owner of that 

house. This is known as meter reading. MSP430fr4133 

controller is counts the pulse and calculating the units 

manually for meter reading. Automatic meter reading is the 

technology of collecting data automatically from energy 

meter and transferring the data to a central database in 

electricity office for billing and/or analysing. The 

transmitter side circuit is connected to the electronic meter 

which counts the pulse from it and displays it over the 

segment LCD display. The transmitter circuits containing a 

Wireless Sensor Network(WSN) for data transforming 

without losing the data and also containing the Wi-Fi 

modem for data transforming in a long distance in real time, 

this transforms the meter reading through Mobile 

Application and Web Server, for front end designing php 

script, Java and MySQL is used. User friendly and the 

employees can work easily on this software with minimum 

knowledge of computers. The customers can also know 

easily his/her bills and units (kWh) consumed by them in 

real time without knowledge of any software. Employees 

can read the meter by sitting in the office. 
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I. INTRODUCTION 

The present billing systems have many problems like 

problem of collection of payment, energy theft, energy audit 

etc. due to which the traditional billing system is slow, 

unreliable and costly. At the end of the month one person 

came to our house and read the energy consumption which 

is consumed by customers. So, the reading read by the 

employee has chances of errors and it is also time 

consuming. In the existing meter system, consumers are 

known the usage information of energy consumption only 

once a month with their bill. An individual can come to 

know at any point of time how much units are consumed. It 

is not necessary to go to billing payment office instead you 

can pay from the mobile anytime using android application. 

Automatic meter reading is typically electronic 

equipment that stored reading data of energy in intervals in 

hours, m`inutes or less and communicates that data 

information at any time for billing and monitoring purpose. 

Automatic meter reading is the electronics device that 

communication between energy meter and electricity base 

station. At the electricity base station an application which 

extracts all the read data, sent, by the energy measurement 

unit.  The entire communication system is based on serial 

wireless communication between Tx Zigbee and Rx Zigbee 

and using wireless protocols. It provides static link between 

energy meter unit and electricity base station based on IP 

addresses. 

A new kind of energy data collection system 

without losing data or without data delayed in this paper 

which is using Zigbee, Wi-Fi module, MSP430fr4133 

controller and sensors. The survey of the papers are shown 

in chapter 2. So in chapter 2 we will discuss about the 

survey papers of different techniques. Third chapter will 

show the idea of proposed system. The hardware and 

software will be designed in chapter four. And the rest of the 

chapter are for results and output of the system.  

II. LITERATURE SURVEY 

Existing Meter reading techniques are managed, invigilator 

and evaluated an extensive study and different energy 

measuring instruments in India. In existing system either 

electronic energy meter or electro-mechanical meter is fixed 

in the zone for measuring the energy usage by the users. 

Now a day’s energy meter is recording energy in terms of 

kWh units. The energy kWh units are still have a recorded 

by meter readers monthly in feet. The recorded data are 

recorded by the electricity company and processing it. 

Company needs to firstly collect each recorded data to an 

account holder and determine the amount owed by means 

specific tariff in use. The unit will record by the person and 

that person will give the bill individually at the next day of 

the recording the units. 

Many systems collect the total electricity 

consumption data as well as data from main electric 

appliances. In this paper they use the collected data to 

evaluate the two methods. And the two methods are:1) 0-1 

sparse coding method, 2) The short-interval data were 

collected by the smart metering system[1].There are two 

types of AMR(Automatic Meter Reading) systems : 1) 

Wire-based AMR system, 2) Wireless AMR system. Power 

Line Carrier (PLC) and Telephone Line Network 

(Optical/cable) are wire-based AMR system and several 

related works are available. Many e-metering systems have 

now been proposed Zigbee, Bluetooth, GSM,GPRS as 

explained in [8],[11],[4],[5],[6],[9] and [7],[10],[2].For long 

distance data or information transfer through GPRS which is 

proposed in [3].Remote control and monitoring the data 

through Zigbee which is proposed in [2] and [6].And also for 

the small distance data transferring through Zigbee wireless 

system. GSM wireless system is introduced in [5] and [7],but 

still it has a problem of missing short message service 

degraded the performance and accuracy. There is also 

another method for combination of Zigbee and GSM 

wireless system[1] but it has a problem of performance. 

III. Proposed system architecture 

The proposed system is divided in two parts: 1) Energy 

measurement system or Energy meter and 2) Automatically 
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transmitted all the read data to electricity company database 

and mobile. Fig. 1 shows an overview of the proposed 

system.  

 
Fig. 1: Overview of Proposed System 

In the meter reading the meter contains various 

sensors such as current sensor, voltage sensor as a voltage 

divider. Sensors are measure or sense the parameters. So, 

current and voltage sensor measure the current and voltage. 

These sensor are connected to MSP430 controller and that is 

serially connected to the Zigbee Tx. That sensing data is 

send to the Tx zigbee to Rx Zigbee. Zigbee Rx connected to 

the Wi-Fi module and the data is sent to the electricity 

company database and mobile. The Wi-Fi collects these 

sensor’s data for energy calculation, visualization and 

analysis. 

The MSP430fr4133 controller equipped with LCD 

to display power consumption and other related information. 

An every house the sensors are there for read the data from 

the meter which is called as a Wireless Sensor Network 

(WSN). An individual house that has Tx zigbee because all 

the read data fetch by the zigbee in real time and no data 

will be distorted. All the data from every house will be read 

by the Rx Zigbee simultaneously and real time.And all the 

data will be transferred to the Wi-Fi module that will be 

transferred all the data to the database of the Electricity 

company. That data will be updated in real time. That real 

time data will be displayed on android application at any 

point of time and we can pay for electricity bill which user 

can be consumed using this application.   

IV. DESIGN & IMPLEMENTATION  

This system can be design and implement in two parts: 

A. Hardware Design 

 
Fig. 2: Block diagram of Proposed System 

The current sensor (ACS712 5B) is to connect 

MSP430fr4133 controller. And the current sensor is sense 

the value of current in the form of Vout and that is 

connected to the analog pin of the MSP430 controller. The 

voltage divider is used to measure the value of the voltage. 

After that all the data calculated the Power manually using 

microcontroller. That data are transmitted serially using 

UART to Tx Zigbee. Tx Zigbee transferred all the data to 

the Rx Zigbee or Parent Zigbee wirelessly. That can be 

transferred all the data to the Wifi module through serially 

using microcontroller. All the data can be transferred all the 

data to the Electricity Company data base using phpp 

software and android application in real time and without 

any data loss. The real time data can be updated every 5 

second interval without any data delayed or any data loss. 

After that we can also pay a bill of electricity using android 

application. 

B. Software Design 

The software part of this system is divided into two parts:1) 

Program running on different hardware or controllers and 2) 

GUI running on base station or Electricity Company, SQLite 

database and Android Application. In this paper there are 

number of software’s used. For manually calculating the 

power, current and voltage are in IAR embedded 

workbench. In this software there are number of features 

like GCC compiler, debugger, C-SPY simulator etc. For 

Zigbee communication we have two Zigbee as a router and 

coordinator and both we have to configure using XCTU 

software. 

Raspberry pi controller is used to read data from 

parent zigbee and simultaneously read the data from parent 

Zigbee. Then transfer all the data to the web server in real 

time. So we can use python script to read the data from 

UART of raspberry pi and update it in database of SQLite. 

In php read the entire database and display it on a 

webserver. Apache software is used for a webserver.   

GUI are used to calculate energy related data from 

sensors and stored in database. These data are taken from 

the various energy meters and accessed particular meter data 

from the GUI application. GUI is the database of the 

updated values of the bill, power usage and units which are 

used or consumed by the consumer using the SQLite 

database in webserver. In the mobile application we can also 

see all the read data and updated in real time and we can 

also pay the bill at anytime and anywhere. We can’t go for 

pay the bill to the payment office or Electricity bill office. 

Meter Reading 

WSN 
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V.   IMPLEMENTATION RESULTS 

 
Fig. 3 & 4: Current sensor output display on LCD and 

Implemented Transmitter side Hardware Design 

 
Fig. 5: Implemented Receiver side Hardware Design 

 
Fig. 6: Output of the WSN 

 
Fig. 7: Output of the current sensor 

WiFi 
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Fig. 8: Database of Billing System on webserver 

 

 
Fig. 9 & 10: Android Application for updating Billing 

System in real time 

VI. CONCLUSION 

In this paper we design implement and develop an Android 

application for power measuring and payment a bill using a 

wireless plug. This system is designed to monitor the energy 

consumption and sent the consumption to the smart phone 

and also electricity office. We can pay our bill of 

consumption of power using android application without 

going to the bill payment office. Users can monitor 

consumption of energy units and its bill at anywhere and 

any point of time using android application. This system 

consists of three main parts which include data gathering 

and data processing and smart phone.  
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