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(57) ABSTRACT

A non-intrusive load identification method based on the
Power Fingerprint characteristics of the load is provided.
The method includes: S1, collecting Power Fingerprint
characteristic data of several loads of the same type; S2,
after preprocessing Power Fingerprint characteristic data of
load, establishing convolution neural network based on
attention mechanism to learn load characteristics; S3, using
sliding time window algorithm to realize load switching
event detection, In order to extract the change of electrical
data of user bus before and after the switching event, the
non-intrusive load identification problem is converted into
the single load identification problem; S4, the load identi-
fication is realized, and the extracted electrical information
features of single load are identified using the trained model.
The provided fingerprint feature recognition model can
identify and separate the unique load Power Fingerprint
feature information, and realize load identification, to solve
the practical problem of non-intrusive load identification in
complex scenes.
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NON-INVASIVE LOAD IDENTIFICATION
METHOD BASED ON FINGERPRINT
CHARACTERISTICS OF LOAD POWER

FIELD OF THE INVENTION

[0001] The invention relates to the technical field of
non-intrusive load identification, in particular to a non-
intrusive load identification method based on load Power
Fingerprint characteristics.

BACKGROUND OF THE INVENTION

[0002] The definition of Power Fingerprint can be sum-
marized as follows: by monitoring the electrical data of
power grid equipment, using artificial intelligence technol-
ogy and big data technology to mine feature points that can
represent certain characteristics of the equipment, and the
aggregation of multi-dimensional feature points is the Power
Fingerprint characteristics of the equipment. Different from
the traditional load characteristics, Power Fingerprint fea-
tures are only limited to load equipment. The application
object of Power Fingerprint features can be extended to the
whole field of power equipment. It can not only identify the
Power Fingerprint of user side equipment, but also identify
some distributed generation and energy storage equipment.
Non-intrusive load identification can decompose the com-
ponents of power load and get the information of each
electrical equipment by recording the total load information
of user bus, and then obtain the information of energy
consumption of electrical equipment and user’s electricity
consumption law. It has small economic input and high
acceptance of users. As a new load identification technology,
Power Fingerprint technology can provide accurate load
characteristic information, and the combination of the two
can well meet the practical requirements of load identifica-
tion.

SUMMARY OF THE INVENTION

[0003] The technical problem to be solved by the inven-
tion is: to propose a non-intrusive load identification method
based on the fingerprint characteristics of the load, which
decomposes and identifies the load characteristics by using
the trained convolution neural network based on attention
mechanism through the variation of the Power Fingerprint
characteristic data generated when the user switches the
load, and then realizes the non-intrusive load identification.
The invention has high-efficiency load decomposition
method and strong adaptability to complex scenes, and is a
key technology for practical non-intrusive load identifica-
tion.

[0004] The technical scheme of the invention is as fol-
lows:
[0005] A non-intrusive load identification method based

on fingerprint features of load power includes the following
steps:

[0006] S1, collecting data, collecting Power Fingerprint
characteristic data of several loads of the same type;
[0007] S2, training model, after preprocessing Power Fin-
gerprint characteristic data of load, establishing convolution
neural network based on attention mechanism to learn load
characteristics;

[0008] Step S210, obtain the Power Fingerprint character-
istic data of the load; Step S220, normalize the data and
divide the data into training set and verification set; Step
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S230, the training set data obtained in step S220 is trans-
formed into input matrix, and the convolution neural net-
work based on attention mechanism is established and
trained; Step S240S250, the user bus electrical data is used
for identification test. The sliding time window algorithm is
used to detect the occurrence of load switching events, and
the Power Fingerprint feature data before and after the event
is made difference to obtain the change. After the transfor-
mation method mentioned in step S230;

[0009] S3, load switching event detection, using sliding
time window algorithm to realize load switching event
detection. In order to extract the change of electrical data of
user bus before and after the switching event, the non-
intrusive load identification problem is converted into the
single load identification problem;

[0010] S4, the load identification is realized, and the
extracted electrical information features are identified using
the trained model.

[0011] The beneficial effects of the invention are as fol-
lows:
[0012] (1) A non-intrusive load identification method

based on load Power Fingerprint features has broad appli-
cation prospects and business scenarios in practice. Based
on the Power Fingerprint features, an electric Power Fin-
gerprint information database containing a large number of
electrical equipment can be constructed. Combining with the
information base, each identification link can generate a
corresponding business model.

[0013] (2) The invention designs a non-intrusive load
identification method based on load Power Fingerprint char-
acteristics, which is the application of Power Fingerprint
technology. Based on the Power Fingerprint technology and
the invention, industrial and commercial users can easily use
comprehensive energy services such as demand response,
and power grid enterprises can also monitor all kinds of load
information, so as to realize peak shaving and valley filling,
reduce power generation cost and achieve win-win situation.

[0014] (3) The invention designs a non-intrusive load
identification method based on load Power Fingerprint fea-
tures, which adopts a new deep learning solution and has
better performance; convolution neural network does not
need to manually select features and train weights, that is, it
has good feature classification effect, because the network
has the feature of sharing convolution core, so it has no need
for high-dimensional data processing Pressure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is the frame diagram of the non-intrusive
load identification method based on the load Power Finger-
print feature of the invention;

[0016] FIG. 2 is a schematic diagram of the convolution
neural network model based on attention mechanism of the
invention.

DETAILED DESCRIPTION

[0017] Referring to FIG. 1 and FIG. 2, the non-intrusive
load identification method based on load Power Fingerprint
features of the invention comprises the following steps:

[0018] S1, collecting data, collecting Power Fingerprint
characteristic data of several loads of the same type;
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[0019] S2, training model, after preprocessing Power Fin-
gerprint characteristic data of load, establishing convolution
neural network based on attention mechanism to learn load
characteristics;
[0020] Step S210 is used to obtain the Power Fingerprint
characteristic data of 10 kinds of loads.
[0021] Step S220, normalize the data and divide the data
into training set and verification set. Normalization process-
ing formula:

Q"= 1,/ = Oy
[0022] a' represents the normalized result, a represents the
feature data, a,,,, represents the maximum value of such
feature data, and amen represents the minimum value of
such feature data.
[0023] Step S230, the training set data obtained in step
S220 is transformed into an input matrix of 28%28%3, and a
convolution neural network based on attention mechanism is
established and trained. In the embodiment, the realization
of the attention mechanism is to improve the receptive field
of the underlying features through the attention map, and
highlight the features more favorable for classification. The
network architecture diagram of the convolutional neural
network based on attention mechanism in the embodiment is
shown in FIG. 2.
[0024] Step S240, the verification set is used to judge the
accuracy of the model. If the accuracy rate of the model
meets the requirements, the training of the model is ended.
If not, the super parameters of the network are adjusted.
[0025] Step S250, the user bus electrical data is used for
identification test. The sliding time window algorithm is
used to detect the occurrence of load switching events, and
the Power Fingerprint feature data before and after the event
is made difference to obtain the change. After the transfor-
mation method mentioned in step S230, the change data is
transformed into the input matrix of neural network, and the
trained model will recognize the load Power Fingerprint
feature in the change, and separate it into a group of Power
Fingerprint features of a single load Finally, non-intrusive
load identification is realized.
[0026] S3, load switching event detection, using sliding
time window algorithm to realize load switching event
detection, in order to extract the change of electrical data of
user bus before and after the switching event, the non-
intrusive load identification problem is converted into the
single load identification problem;
[0027] S4, the load identification is realized, and the
extracted electrical information features of single load are
identified using the trained model.
[0028] The above-mentioned embodiments only express
several embodiments of the invention, and the description is
more specific and detailed, but it can not be understood as
a limitation on the scope of the invention patent. It should be
pointed out that, for ordinary technical personnel in the art,
certain deformations and improvements can be made with-
out departing from the concept of the invention, which
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belong to the protection scope of the invention. Therefore,
the scope of protection of the invention patent shall be
subject to the attached claims.

What is claimed is:

1. A non-intrusive load identification method based on
load power fingerprint features, comprising following steps:

step S210, obtaining the power fingerprint characteristic

data of the load;

step S220, normalizing the data and divide the data into

training set and verification set;

step S230, transforming the training set data obtained in

step S220 into input matrix, establishing and training
the convolution neural network based on attention
mechanism;

step S240, judging the accuracy of the model by using the

verification set, wherein if an accuracy rate of the
model meets the requirements, the training of the
model is ended; else, the super parameters of the
convolution neural network are adjusted;

step S250, using user bus electrical data for identification

test, wherein a sliding time window algorithm is used
to detect an occurrence of load switching events, and
the power fingerprint feature data before and after the
event is made difference to obtain the change, wherein,
after transformation method mentioned in step S230,
change data is transformed into an input matrix of
convolution neural network, and the trained model
recognizes that the load power fingerprint feature in the
change, and separates transformed change data into a
group of power fingerprint features of a single load; and
realizing the non-intrusive load identification.

2. The non-intrusive load identification method based on
the fingerprint feature of load power according to claim 1,
wherein the characteristic data of the power fingerprint
comprising: active power, reactive power, apparent power,
power factor, voltage amplitude, current amplitude, current
0-11 harmonic content value, and voltage 0-11 harmonic
content value.

3. The non-intrusive load identification method based on
load power fingerprint features according to claim 2,
wherein the convolutional neural network based on the
attention mechanism is trained by using the power finger-
print characteristic data of a single load, wherein the atten-
tion mechanism refers to a learning weight distribution, such
that different parts of input data or feature map have different
degrees of concentration, wherein the convolution neural
network refers to a deep learning model or multilayer
perceptron similar to artificial neural network used to ana-
lyze visual images.

4. The non-intrusive load identification method based on
load power fingerprint features according to claim 3, further
comprising: detecting switching events of user’s load
switching based on the sliding time window algorithm, so as
to decompose the characteristics of each load and obtain an
identification result.



