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Abstract: The work demonstrates the implementation of automated meter data reading using a single-board computer Raspberry Pi 

model 3B +, camera module. The approach of creation of the UWP-application and the Web API as a server part is considered. 

Keywords: AUTOMATED SYSTEM, METER READING, MUNICIPAL UTILITIES, RASPBERRY PI,  

 

1. Introduction 

The main reason for the development of automatic transmission 
of data on utilities was unstable and untimely reporting of 

consumed utilities to Ukraine's corresponding institutions. The 
majority of consumers regularly face overpayments in municipal 

services almost every month, which is associated with the forecast  
amount of resources used by the resident for a given month. There's 

also a possible opposite case when the approximate added volume is 

less than consumed and after presenting the true values you may 
face a large debt at the end of the month. The main cause for these 

situations is the late submission of meter readings within the 
specified period. According to the rules of the retail market of 

water, electricity, and gas, a consumer is obliged to take monthly 
readings of the meter as of the 1st and within five calendar days 

either by providing them in SMS or calling the appropriate system 
operator or by record submission in their personal account online. 

This process can be automated by creating an automated meter 

reading system. To approach this, it's been proposed to take meter 
readings, then capture them at regular intervals, and eventually, 

send data to the appropriate organizations. This solution could 
facilitate the process of submitting indicators and help to avoid 

debts during the payment period for utilities. 

The main device of the automated system of receiving the 
image of indicators of the counter is Raspberry PI [1,2]. The 

following frameworks and technologies have been used in this 

work: 

● Xamarin.Forms is a platform[3] for creating 
applications that work with hardware platforms for 

Android, iOS, and Windows 10. The framework is 
designed based on the MVVM template 

● Prism framework for building[5,7] free-coupled, 

maintained, and tested XAML applications in WPF, 
Windows 10 UWP, and Xamarin Forms. 

● Object of HttpClient class for passing[6] the HTTP 
requests. 

● Web API for application[4] programming. 

● MVC framework for building the server part[4] of the 

application architecture 

● Image recognition technology 

2. Software architecture requirements 

The following functional requirements have been collected to 

build a UWP-application as a client part and a web service: 

I. The UWP-application must access the connected 
camera module. 

II. The UWP-application must take a photo of the meter 

at regular intervals  

III. The UWP-application must prepare the data for 
transmission to Web API 

IV. The UWP-application must leverage the data transfer 
protocol - HTTP. This is necessary to fulfill the 

restrictions imposed by REST API 

V. The UWP-application must send data in JSON format 

VI. The web service must retrieve text from the submitted 
image. 

VII. The web service must send the recognized text to 

Gmail. 

VIII. Collected functional requirements for UWP-

application and web service fully satisfy the software 
architecture 

You can find the UML architecture diagram as shown below 

(see Figure 1): 

 

Fig. 1 UML architecture diagram 

 

The main modules of architecture include: 

● Raspberry PI configuration module 

● Meter readout module 

● Meter transmission module 

● Receiving sent data module 

● Picture recognition module 

● Data sending module 

3. Automated system: economic justification 

This work leverages a Raspberry PI microcomputer, with an 
average price of UAH 1,300. A webcam (UAH 250-300) has been 

used to get the picture. Therefore, the estimate of this project would 
be the maximum price of UAH 1,600. 

A budget option is possible after the Raspberry PI [1,2,8] 

replacement by Aurduino microcontroller (at the price 400-500 
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UAH). However, the Raspberry PI can be called a full-fledged 
computer, which isn't the case with the Aurduino. The Raspberry PI 

is 40 times faster than the Arduino. An even bigger gap in RAM: 
The Raspberry PI has 128,000 times more RAM than the Arduino. 

Raspberry PI is a computer that can be run a multitasking-support 
operating system. In turn, the Arduino is better able to read analog 

signals in real-time. This flexibility allows the Arduino to work 

with virtually any type of sensor or chip. 

To solve this problem from a software perspective, it'd have 
been more profitable to work with Raspberry PI for less time, but 

more cost-effective in comparison to Arduino 

4. Conclusion

In this paper, we've reviewed the current problem for Ukraine - 
the meter readings delivery. The technologies used to create, 

recognize and send data are analyzed. The specification of 

requirements for software architecture is collected. The architecture 
of the automated meter reading system is constructed. We've also 

provided the economical justification of such a system usage. 
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