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Abstract—In this article a method of analyzing and notification about an event in water heater is seen. Temperature, 
water flow and power consumption are main parameters for indication of alert data. For analyzing and the event detection 
data from the real-time measurement system is compared to the statistics from Influxdb, the temperature data was analyzed. 
The statistics in Influxdb is changing through the time by Moving Window function. The comparison of data from the real-
time measurement system and Influxdb is performed with Gaussian distribution and applying of 3-sigma rule. Data which 
is indicated as not common and dangerous detects as the event. Information about the event detection is sent to the customer 
by email using Gmail service. As a result, the Gaussian distribution was built and the algorithm for the sending the message 
was written. 

Keywords — Gaussian distribution; event detection; heater system; alert notification; Smart house; Smart Micro-Grid. 

 

I. INTRODUCTION  
New energy management systems have a lot of 

branches of improving and developing effective methods 
for energy using. One of the perspective of such methods 
is—informing about alert situations in the private resi-
dences which are occurred by power consumption and 
conterminal admeasurement in the house using water 
heater [1], [2]. In this article, the path that allows to  
inform the recipient’s system in the residence about  
the alert event in heater system`s data has been con-
structed, between measurement and client system. In  
order to perform the aim of indicating and informing cli-
ent about an alert, the system of data-collection, data-sta-
tistic, data-analysis, event detection and recipient inform-
ing were constructed. 

II. DATA COLLECTION 
Measurement system of the water heater has different 

type of data. For this type of analysis. Only few data sub-
jects which are the most interesting in alert indication are 
taken: 

• Temperature 

• Water flow 

• Power line 

Temperature data in heater system are taken through 
temperature sensors and sent to the database by Rasp-
berry.Pi.  

For the data collection of water heater in the house  
the copy of the measurement system presented by Rasp-
berry.Pi was used [3] which give an opportunity to work 
with measurements in straight way in Influxdb. It is  
automatically decreased the delay in the processing time 
and gives better platform for future improving of an alarm 
system, possible additions to the data collection process 

and works which based on the data from heater system in 
real-time and state data.  

Data collection and analysis divided into two data- 
bases: 

• Data in real-time with which the analysis is made 
— Raspberry.Pi (Fig. 1) 

• Data in which analysis is based, Influxdb [4] — 
Influxdb (Fig. 1) 

At the Fig. 1, you can see the visual diagram of  
approach of data collection after which there are two 
branches. First one is the data from measurement system, 
and the second one is Influxdb. 

For data-base in which data for analysis based  
Influxdb is used. The energy management system should 
indicate overflow of energy usage and generation amount 
for the optional operation of databased on the measured 
energy amount [5]. For this purpose data from measure-
ment system are saved to the state file which will be 
charged or discharge with data from measurement sys-
tem. This process performed with Influxdb and window 
function for data in real-time. So, when the new data is 
coming to the document the last one will be deleted [6]. 
For a sample ix  the mowing window function will be: 

 { }, ,..., ,..., ,H J
i H i i JiW x x x− +=  (1) 

where H  and J  are non-negative integers specifying  
the number of samples to include before and after  
the sample ix [6], after all of necessary performances 
with data, the window is shifted by one sample to 1ix + . 
For the data from water heater shifting is each 5 sec or 25 
samples. 
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Fig. 1 The visual diagram of data processing from water heater with Threshold Method 

The approach of dividing databases in two part pre-
vents bugging and minimize processing time. Of course, 
it takes more space in the storage, but by adding win-
dow’s property the space is approximately defined and 
are not increasing with time. 

III. DATA STATISTIC 
In this part the statistic of the data from measurement 

system is built. The method of finding state that might be 
an alarm is sufficiently the same to the Threshold method 
presented in [7], Fig. 1. 

The statistic of data presented by Gaussian (normal) 
distribution. Gaussian distribution is widely used for nat-
ural phenomena and statistics, in order to describe repeti-
tive pattern of data [8]. The Gaussian distribution is rep-
resented by the following expression: 
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The main parameters of the function of Gaussian dis-
tribution are mean or expectation (2) and standard devia-
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Fig. 2 Gaussian distribution of temperature`s data of heater system 

The first step for preparing Gaussian distribution for 
the temperature is the indication of mean of the sequence 
of data. For this project it is moving average because  
the data set is changing through time. It is important  
because the mean indicates the results that meets with  
the biggest probability. After indication of mean, the next 
step is accomplishing the thresh value of data, in our case 
it is data which are out of 3sigma range. This approach is 
based on 3 sigma rule, detailed information about 3 sigma 
rule can be found in [9]. 

After applying formulas (3) and (4) to the large scale 
of data, statistics could be built. At the Fig. 2, you can see 
Gaussian distribution for data from Influxdb of water 
heater, p (t) — the prohibition of temperature. Red point 
are indications of +/-3sigma.  

The indication of issue in the system or alert is simple: 
if data from measurement system is out of range of mean 
+/- 3 sigma of Influxdb, it will be indicated as unaccepta-
ble situation and automatically will be performed in  
the next step of alarm notification. 

For water flow and power line the first point of alarm 
indication which equal to mean- 3sigma are changed to 0 
value, depending of nature of this data .Influxdb will help 
in building large range of available databased on meas-
urement system. 

IV. EVENT DETECTION 
Missing data, critical cold or hot temperature, big  

water or power consumption in line, all of this event could 
be in the real heater system. Control system and customer 
should be notified about this. At the Fig. 3, you can see 
how the information is indicated. 

Event detection is performed trough block Analysis in 
visual diagram Fig. 3. The data in real-time is compared 
with data from statistic in Influxdb [10] if any of incom-
ing data  are indicated as an event the information going 
to be computed ahead in the next step.  

System sends an email to recipients with large  
description about an event. For that process Gmail service 
was chosen. It is large system with good protection and 
wide range of improving this path in the future. As an  
example system could be improved by adding notification 
to the service of the house, and instantly removed. 
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Fig. 3 Visual diagram of event detection and notification 

CONCLUSION & RESULTS 
Simplification of house routine can bring improving 

to any conformation. The Energy management system 
reads, saves, makes statistic and analysis on saved data, 
indicate alarm and notify system about that. Following by 
code it sends message to the recipient with all needed data 
and information about system. The result was that  
the message has been sent. 
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Анотація—У цій статті розглядається новий метод аналізу та повідомлення про події виявлені в даних водона-
грівача. В основі методу стоїть поєднання декількох уже відомих методик задля забезпечення ефективної обробки 
даних. Ідентифікація аномальних та небезпечних подій при використанні водонагрівача важлива для забезпечення 
безпеки будинку та мешканців.  Температура, споживання води та споживання електроенергії є основними пара-
метрами для обробки інформації даних оповіщення. Температурні дані досліджуються на предмет перегріву, пере-
гріву внаслідок надмірного використання, перевіряється використання електроенергії та води, чи воно є надмір-
ним.  Для аналізу та виявлення подій дані системи вимірювання в реальному часі порівнюються зі статистичними 
даними з Influxdb. Статистика з Influxdb формується на основі даних що зберігаються в середовищі Influxdb, які  
в свою чергу змінюються внаслідок використання функції Moving Window. Статистичні дані, а саме - середнє зна-
чення та середнє відхилення обчислюються для отриманих даних, та використовуються для подальшого аналізу. 
Порівняння даних системи вимірювання в реальному часі та Influxdb проводиться за розподілом Гаусса та засто-
суванням правила 3 сигм. Формується вікно дозволених значень, межами якого є величина середнього значення  
+/- 3 сигма, значення що знаходяться поза межами обчисленого вікна ідентифікуються як небезпечні та ті про які 
необхідно повідомити користувача, для даних про споживання води та електроенергії, ліва межа вікна замінюється 
на нульове значення, через фізичні властивості величини та відсутності необхідності у повідомленні про низькі  
показники її використання. Всі спостереження та обробка інформації проведені за допомогою мови програмування 
Python. Дані, які виявляються як незвичайні та небезпечні, ідентифікуються як подія та зберігаються в окремому 
файлі. Інформація про виявлення події надсилається користувачу електронною поштою за допомогою служби 
Gmail де описується подія та її можливі причини. Метод може бути використаним для різних систем побуту та  
індустрії.  

Ключові слова — Нормальний розподіл; виявлення подій; система обігрівача; оповіщення про небезпеку; Розумний 
будинок; Smart house; Smart-Grid. 
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