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Abstract.Appliance specific energy monitoring is perceived as a prerequisite for reducing energy 
usage in households.In this paper, a non intrusive monitoring method is introduced, and a power 
identification algorithm based on transient detection is introduced. Then the simulation experiment is 
carried out by using different analysis methods. In order to improve the accuracy of the opening and 
closing of smart grid and adapt to the development trend of recognition of household appliances, 
based on this algorithm is put forward in the circuit current, power and other parameters combined 
with information, if the average power of several cycles of adjacent difference changes different from 
the baseline, a fixed threshold is exceeded. This event will be recorded, and based on the MATLAB 
platform, the household appliances simulation, test data, the algorithm was verified, the results show 
that the proposed method to detect electric power has a good recognition results. 

Introduction 
  Reducing energy consumption is an imperative, nationally, commercially, and individually. 
However, energy conservation is challenging, one of the major reasons being consumers’ lack of 
awareness about energy usage patterns [1].As a first step towards energy conservation and emission 
reduction, in terms of energy use, a higher transparency in place of the traditional hidden nature of the 
trend must be generated.As a first step towards energy conservation and emission reduction, in terms 
of energy use, a higher transparency in place of the traditional hidden nature of the trend must be 
generated. With the improvement of people's living standard, household consumption is also growing, 
which increases the peak valley difference, cause a lot of waste of energy, has a great impact on the 
power grid. Then, the household electricity management becomes very important. The household 
electricity monitoring system not only can solve the situation of electricity users on their 
understanding of the problem, it is very important to reduce the energy consumption has the 
significance[2,3]. 
  Non intrusive electrical load monitoring (NILM) is considered to be the most promising and 
scalable solution for obtaining home appliance specific energy information. For household appliances 
power consumption monitoring in two ways: one is invasive monitoring method[4], the installation of 
voltage and current sensor in power supply port of each household appliance, the disadvantage is the 
high price, complex installation; the other is a non-invasive method for monitoring [6], the voltage 
and current sensors installed in the client only the user, real-time acquisition of the voltage and 
current data were analyzed by software, to determine the electricity consumption of household 
appliances[7]. Non invasive and invasive method of monitoring electrical appliance monitoring 
methods, the former investment cost is low, and the monitoring device can continuously capture 
every moment of load information, it is suitable for online applications. 
  With the rapid development of the electronics industry and software industry, The authors in 
[8,9] ,propose the software and hardware realization of power load monitoring system based on 
embedded processor, but did not propose specific electricity monitoring method. At present, the 
United States and Japan are in the non intrusive online monitoring research, domestic research in this 
area is very little, is in the theoretical experimental stage. In this paper, we use the power to detect the 
switching event of a household appliance. In general, an event detector algorithm is used to find the 
variation of the power signal between the two stable states. According to the power difference 
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between adjacent cycles, and based on the MATLAB platform, if the difference exceeds the specified 
threshold, the electrical switch event will be marked out. The simulation results show that this method 
has a better recognition effect. 

Event Detection Algorithm and Power Calculation 
The measurement of electric energy parameters is the basis of calculating the power consumption of 
household electrical appliances. If one of the power parameter errors is too large, it will lead to an 
error in the type of electrical appliances. In this paper, voltage and current sensors to accurately 
measure the voltage and current, and through the MATLAB platform to calculate the power of a 
variety of electrical. Some statistical based methods have been proposed to identify these electrical 
switching events.Of those, Generalised Likelihood Ratio Test (GLR) and mean-difference based 
methods are frequently used. These methods are mostly applied in an offline based manner, i.e. 
passing the whole data stream to the algorithm.It is different from the online event detection 
algorithm, in which the power measurement data is introduced into the algorithm by one by one. The 
algorithm proposed in this paper is based on the power difference of the different periods, if a power 
difference (in the observed sample) is different from the baseline, beyond a fixed threshold, this event 
will be recorded. 

Event detection 
A Experimental platform to build. The identification technology based on the power change is to 
judge a switch condition of an electrical appliance by using the variation of the consumption data of 
the whole power consumption. Power algorithm through the device load curve, to detect a device to 
open and close. Sometimes, different appliances will produce the same results (such as a 150W 
computer and a 150W TV), and they are only different in time. Details of the experimental platform 
to build as shown in fig.1. 

 
Fig.1. Block diagram of experimental platform design 

B Experimental Principle. If a power change (in the observed sample) is different from the 
baseline, beyond a fixed threshold, the event will be recorded. The algorithm needs to set two 
parameters: the number of samples per cycle and a power threshold. The working principle of the 
algorithm is as follows: with the passage of time and the received energy signal data point is N, set 
the power data points for each cycle is 74. Then for each cycle the average value of the power, the 
power of the average value of the adjacent cycle (a cycle by cycle) and the subtraction, difference 
and threshold comparison. Returns a decision vector containing TRUE or FALSE values (if the 
difference exceeds a given threshold value of ON, or OFF). If the result of the value of the decision 
vector is ON, and the set of 50 cycles is no longer repeated detection, then an open event is detected. 
If the result is OFF, and the 10 cycle is no longer detected open events, then said a shutdown event 
was detected. Information about event location and average power difference is stored in the event 
queue. The location of the event is eleventh cycles after the start of the judge and record. 
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Fig. 2 is the difference in power of different power equipment in different periods. By the Eq.1 and 
Eq.2 the difference of power, through the power difference compared with the threshold, and set a 
certain period of time will not repeat event detection switch electrical appliances, power and 
waveform in MATLAB in calibration, the switch state in a moment of electrical appliances. 

 

 Fig.2. Power difference snapshots of different periods 

Experimental Process and Analysis 
From high power, medium power and small power to pick a typical household electrical appliances 
as a group of research objects, this paper select the common household appliances: air conditioning, 
fluorescent lamp, electric fan, computer as the research object. Fig.3 and Fig.4 is the transient 
power waveform of the 4 types of appliances at startup and shutdown.  

 
Fig.3. Transient waveform of starting and 

 closing time of Fluorescent lamp and Electric fan 
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Fig.4. Transient waveform of starting and closing time of Air conditioner and Computer 
 
After the voltage and the current sensor detects the voltage and current sampling data, and it is 
simulated in MATLAB, and then the data into the improved power difference algorithm to calculate 
the transient power waveform, the above four kinds of electrical appliances and their opening and 
closing events to determine the result. The results of the judgment are shown in table 1.        

Table1. Determination result of electric switch event 
As 
can 
be 
see
n 
fro
m 
the table 1, through the improved power difference method to determine the opening and closing of 
the event, the algorithm is verified, and the result of the switch event is obtained. It shows that the 
power difference event algorithm designed in this paper is suitable for the determination of 
electrical events. 

Summary  
In this paper, a power difference and threshold contrast algorithm based on transient detection is 
improved, and the model is built by using the simulation software MATLAB platform. By tracing 
the sampling data in the simulation software, four kinds of electric power transient waveform is 
obtained, and the judgment event marked in the graph of power. The results show that the improved 
algorithm can effectively identify different types of electrical equipment of power load in the 
opening and closing time, the electric equipment event detection accuracy can reach more than 95%, 
show the superiority of the algorithm is powerful, but not be able to identify the different electrical 
monitoring of the same power, improved this is the place to work in the future. 
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