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With the further development of the social economy, people pay more attention to spiritual and cultural needs. As the main place
of people’s daily life, the family is very important to the creation of its cultural atmosphere. In fact, China has fully entered the era
of interior decoration, and people are paying more and more attention to decorative effects and the comfort and individual
characteristics of decoration. Therefore, it is of practical significance to develop the application of decorative art in interior
space design. However, the transfer effect of current interior decoration art design tends to be artistic, which leads to image
distortion, and image content transfer errors are easy to occur in the process of transfer. The application of image style
transfer in interior decoration art can effectively solve such problems. This paper analyzes the basic theory of image style
transfer through image style transfer technology, Gram matrix, and Poisson image editing technology and designs images from
several aspects such as image segmentation, content loss, enhanced style loss, and Poisson image editing constrained image
spatial gradient. The application process of style transfer in interior decoration art realizes the application of image style
transfer in interior decoration art. The experimental results show that the application of image style transmission in interior
decoration art design can effectively avoid the contents of the interior decoration errors and distortions and has a good style
transfer effect.

1. Introduction

The purpose of interior decoration is to meet the needs of
contemporary people for social activities and the urgent
needs of daily life and to create a beautiful, comfortable,
and convenient indoor living environment, which has gradu-
ally become a kind of comprehensive art in modern society
[1]. The interior decoration industry has now become a rising
and popular industry, which has also produced many interior
decoration design companies. Contemporary interior deco-
ration design has evolved from product design to culture,
environment, and atmosphere design. Regarding the interior
decoration art design, there are also many studies at home
and abroad, including the original and simple table and chair
layout, the ancient magnificent architectural interior layout,
and the current home style design [2].

Nowadays, a single household style can not meet the
needs of people’s life and, people began to pursue higher

quality, more free household style design. Therefore, it is
very necessary to apply image style transfer technology to
modern interior decoration art design [3]. Using two differ-
ent styles of image migration to complete the interior deco-
ration migration effect map, people can more intuitively
understand the aesthetics of interior decoration art and then
choose the interior decoration art design that suits them and
satisfies their needs. The soul of the traditional art of ethnic
minorities in China is fully reflected in the decoration of tra-
ditional buildings [4]. Although time has changed, tradi-
tional architectural art still has the value of eternal
inheritance, and it will have a great influence on the interior
and exterior decorative arts of current buildings as the role
of inspiration and reference. As China gradually enters the
postindustrial era, in essence, the material foundation has
reached a certain level, characterized by the acceleration
and strength of the service economy. Therefore, people’s
appreciation standards for architectural art are also getting
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higher and higher. The single modern decorative art with
modernism as the main source of ideas has long been unable
to meet people’s increasingly diversified indoor and outdoor
decorative needs, so it is necessary to inherit the traditional
architectural decorative art context of ethnic minorities
and save the shortcomings of the development of modern
decorative art. The method is to combine the traditional
architectural decoration art of ethnic minorities with the
innovative integration of modern indoor and outdoor deco-
ration culture. With the visual and artistic characteristics of
decorative materials, the visual expression methods of deco-
rative materials and their role in interior design are specified
[5]. Combined with the theories of indoor space artistic con-
ception and artistic creation, the application of decorative
materials is innovated. We take it as the material basis of
interior design, propose several methods of decoration mate-
rial innovation, use graphic combinations to create different
layers, enhance the visual depth of space, and use texture
conversion to create unexpected visual design effects. These
methods are used to further enhance the innovation of inte-
rior design in artistic expression.

2. Materials and Methods

2.1. Image Style Transfer Technology. Different image styles
are used to express the semantic content of images, and
the way to complete the processing of images is the transfer
of image styles [6]. The simple explanation is to display an
ordinary image in another image style while preserving the
central content and structure of the original image. For
example, there are two images: one is a style image and the
other is a content image [7]. Firstly, we must retain the con-
tent and structure images of all content, extract the main fea-
ture style of the image, then use the extracted features to
complete the image reorganization of the original content,
and finally transform the style image and content image into
an image output image. Its structure is shown in Figure 1.

2.2. Gram Matrix. Image style transfer requires a content
image to be converted and a style image. The correlation
between the two image features is calculated through the
Gram matrix, and the amount of each feature in the image
is found to grasp the whole style of the image [8]. The math-
ematical form of Gram matrix calculation is

G xð Þ = A × AT: ð1Þ

In practical application, Gram matrix is the inner prod-
uct operation of matrix and can also be regarded as the
eccentric covariance matrix between image features. In the
interior decoration art feature image, each number repre-
sents the strength of a feature, and the elements on the diag-
onal of the Gram matrix precisely reflect the amount of each
feature in the interior decoration art image, which helps bet-
ter grasp the general style of interior decoration art. By using
the difference between Gram matrices, we measure the dif-
ference between interior decoration art design images and
realize the style transfer of interior decoration art design
images [9].

2.3. Poisson Image Editing Technology. The image used for
image style transfer is generally blurred. Logically speaking,
a blurred image is an image with inconspicuous contours
of the object and insufficient grayscale changes in the con-
tour edges, resulting in a weak sense of hierarchy. If we want
to generate a clear image, we need to calculate the rate of
change of the image gray level and then obtain a clearer style
transfer image. When completing the interior decoration art
design, we must also pay special attention to not let the
entire decoration look fuzzy. We need to find the “change
rate of image grayscale” and then complete the pixel fusion
of the source image and the target image. The schematic dia-
gram of image pixel construction in the fusion area is shown
in Figure 2.

In Figure 2, V represents the source image gradient field,
u represents the interior decoration source image, ∂Ω repre-
sents the boundary of the image, f ∗ represents the merged
result of images other than Ω, Ω represents the area covered
by the image, and f represents the images within Ω.

2.4. Research on Image Style Transfer in Interior Decoration
Art. Because the style migration of interior decoration art
design images has authenticity and complexity in content,
it is necessary to maintain the consistency of the content
and images during the migration process, and the style
should also be consistent, so that no interior will be gener-
ated. Errors or distortions occur in the image content of dec-
orative art design during the migration, which makes the
effects of interior decorative art real and effective [10]. The
realization process of style transfer is shown in Figure 3.

2.4.1. Image Segmentation. Due to the different styles of the
interior decoration art design, the design styles are not con-
sistent, so in the process of calculating the style loss of the
entire interior decoration art image, the content of the art
image will not be considered [11]. The texture of the interior
decoration art design image will be mapped to an area that
does not correspond to the texture semantics, and the image
content could be different. The interior decoration art design
style is directed to other parts of the image, the content of
the style content image appears inconsistent with the style
on the style image, and the content of the interior decoration
art image and the content of the migration change do not
match [12].

The image semantic segmentation method can be
applied to complete the style transmission of similar seman-
tic content in interior decoration art design images. First, it
is divided into the input content image and style image,
and then, the same type of interior decoration art design
image is marked with the same mask color. Different colors
are used for different categories of interior decoration art
design images, which highlight the difference in style of each
semantic category without causing losses. Then, the style
image and content image are used as input images to substi-
tute into the VGG-19 [13] network of the fully connected
layer, and the basic features of each image at different levels
are extracted to complete the migration between semanti-
cally equivalent subregions; thus, the mapping on each
subregion can be unified [14].

2 Journal of Sensors



2.4.2. Content Loss. For interior decoration art, we define its
style image as s, content image as c and white noise image,
input them into the VGG-19 network, and extract the style
of interior decoration art image through low-level response.
Responding to extract the content of the interior decoration
art design image, the random white noise map is used as the
initial input [15]. In this way, we can make up the content
defect of the content feature map and the white noise feature
map and get many feature maps under the action of the con-
volution layer and take conv3_2 and conv 4_2 layers as the
content image of interior decoration art design. Images in
interior decorative art design, similar to content image C
[16] in content design, were generated. The average loss
function is translated into the calculation of content loss;
the calculation formula is

Lcoabut c, g, lð Þ = 1
2
〠 Kl gð Þ − Kl cð Þk k2: ð2Þ

Among them, l represents the convolutional layer, and
Kl represents the feature matrix of the image in the interior
decoration art design.

Using the related theory of error direction propagation,
the gradient value of the generated image in the interior dec-
oration art design is calculated, and it is updated as the input
image, so that the initial random image keeps changing until
the content image appears the same response in the interior
decoration art design network c.

2.4.3. Enhanced Style Loss. The style of the image is
expressed by the correlation between the features. The
image style is the texture information, which refers to
the calculation of the relationship between the features
through the Gram matrix, thereby capturing the texture
information of the interior decoration art design image.
The conv2_1, conv1_1, conv4_1, conv3_1, and conv5_1
are used as image styles, and the white noise image gradi-
ent descent mode is used to match images similar to the
image style [17]. Also, we mark the segmented image in
another channel and use it as the input mode to form a
style loss for each semantic category [18]. We use the seg-
mentation channel to enhance the algorithm of the convo-
lutional neural network and form the output image g and
loss of style between images s through the calculation of
the function:

Lstyle s, g, l, cð Þ = 〠
c

c=1

1
2
〠 Gc,l gð Þ −Gc,l sð Þ

�� ��2: ð3Þ

Among them, Gc,l represents the calculation method of
the Gram matrix, that is, the inner product between inte-
rior decoration art design drawings, and c represents the
number of semantic segmentation mask categories in the
interior decoration art design.

The loss function of the interior decoration art design
image is

Ltotal = αLcontent + βLstyle: ð4Þ

The loss function is minimized and the stylized image of
interior decoration art design is obtained.

2.4.4. Poisson Image Editing Constrains Image Spatial
Gradient. In order to generate a clear style transfer effect
map in the interior decoration art design, the interior
decoration art design image after stylization is used as input;
then, the gradient field of the content image can be
expressed as

g x, yð Þ = ∇c x, yð Þ: ð5Þ
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Figure 1: Image style transfer flow chart.
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Figure 2: Schematic diagram of image pixel construction in the
fusion area.
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While completing the constraints on the image spatial
gradient, it also needs to meet

L∗ =min ∬
Ω

∇F − gk k2 + F − Csð Þ2dFdg: ð6Þ

Based on the objective function of the spatial gradient
constraint, the Poisson equation is established, which is
expressed as

F 1 − λ∇2� �
= Cs − λ∇g: ð7Þ

Among them, λ represents the relative weight between
the control content image and the style image.

3. Results and Analysis

3.1. Experimental Dataset. For the application experiment of
image style transfer in interior decoration art, we select the
indoor scene dataset. The original dataset included a total
of 22 million indoor scenes. The design style is the same as
the modern interior scene.

This article studies the image style migration in the inte-
rior decoration art design. Therefore, we randomly select
10,000 indoor scenes of different styles from the 2200 indoor

scenes as the pretraining dataset, pretrain the VGG-19 net-
work model, obtain the model parameters, and construct a
network model suitable for interior decoration art design
scenes, saving model training time [19].

3.2. Analysis of Experimental Results. In the experiment pro-
cess, using different types and scenes of interior decoration
art design style images, through calculation, it can be
obtained that the image style transfer effect is the best as
α = 1, β = 100, and λ = 20. In order to obtain a more satisfac-
tory migration effect of the interior decoration art design
style image, the experimental test needs to complete two
rounds of iterations; each iteration number is 2000 times.
Before the experimental test starts, we reextract the interior
decoration art design image style so as to minimize the
objective function [20].

In the process of precise segmentation of the semantic
content of the interior decoration art design image, different
color marks are generally used, and the mask operation
method is used [21]. Masking refers to a baffle layer on the
original layer. Through the change of the gray color value,
the gray color value with a different transparency is
formed and projected to different layers, so that the trans-
parency of different parts of the layer can occur. The

Style image
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Content imageStyle segmentation image
Content segmentation image

Content loss
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Total loss

Stylized image
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To train vgg-19 (without full connection layer)
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Figure 3: The application process of image style transfer in interior decoration art.
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corresponding changes form the protection of the original
picture content [22].

The specific steps are as follows: We import the style
image in Photoshop, create a new blank layer in the Layers
panel, fill it with a full color, make the background image
consistent with the image style, select the Style image in
the Layers panel, click the Add Layer Mask button, and
change the selected mask’s foreground color and back-
ground color to black and white. Then, we select the brush
tool to complete the drawing of the image of the same area
in the style image, adjust the size of the brush, and modify
the front and back background colors to draw the semantic
content of the image. After the segmentation is performed,
we mark the color that it is filled and finally fill the back-
ground layer with different colors repeatedly, until all the
style content is marked with different colors and the seg-
mentation is implemented, and the content image is also
operated in the same way. The steps of style migration for
interior decorative art design images are as follows.

Step 1. We input the interior decoration art design style
image, interior decoration art design content image, and
the segmented images of the two together into the trained
VGG-19 network, complete the initialization of the white
noise map of the image pixels, and input them into VGG-
19 together in the network.

Step 2. In the conv3_2and conv4-2 layers of the VGG-19
network, we extract the content feature matrix of the interior
decoration art design content image and calculate the con-

tent loss value between the image pixel white noise map
and the content map.

Step 3. In the conv1_1 layer, conv2-1 layer, conv3_1 layer,
conv4-1 layer, and conv5-1 layer in the VGG-19 network,
we extract the style feature matrix of the interior decoration
art design style image and divide the color-coded segmented
image as another channel of image style transfer. After con-
necting all the segmentation channels, we calculate the
enhanced style loss value of the image pixel white noise
map and the style image.

Step 4. We calculate the total loss function of the interior
decoration art design image used for training in terms of
content loss and style loss.

Step 5. By training the interior decoration art design image,
the white noise gradient of the image pixels can be reduced,
thereby minimizing the total loss function. After multiple
iterations of calculation, the total loss function is adjusted
to obtain the stylized image of the interior decoration art
[23]. Poisson image editing technology completes the gradi-
ent constraint on the programmed image and obtains the
image style of interior decoration art design style and the
image content migration effect of interior decoration art
design content [24].

It can be seen from the migration results in Figure 4 that
the content image corresponding to the kitchen art design
scene (Figure 4(a)) belongs to the American style, the corre-
sponding style image belongs to the modern minimalist

(a) Kitchens of different styles (b) Kitchens of the same style

(c) Living room (d) Restaurant

(e) Bedroom

Figure 4: The effect of image style migration of interior decoration art design.
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style, and a good migration effect can be produced between
the content image and the style image. The kitchen art
design scene (Figure 4(b)) is to test the style conversion
effect of interior decoration art design images with the same
style and different content. The corresponding style images
and content images are American styles, but they can still
produce a good migration effect.

The content image corresponding to the living room art
design scene belongs to the modern style, and the corre-
sponding style image belongs to the minimalist style. In this
decorative art, the pictures on the wall can also complete the
image style transfer, but the effect of the transfer depends on
the interior decoration art design Image segmentation mark
map. Restaurant art design scene corresponding content
image belongs to European style, corresponding style image
belongs to industrial style. After the image style is trans-
ferred, the color changes to fusion color. The content image
corresponding to the bedroom art design scene belongs to
the new Chinese style; the corresponding style image belongs
to the retro style. Overall, the image style transfer effect is
good, especially on the left wall of the bedroom art design
scene, which achieves a very reliable image style transfer.

4. Conclusion

(1) This article proposes to introduce the image style
transfer technology into the field of modern home
style images for interior decoration design. The
semantic content of modern interior decoration style
design images is complex, the color is varied, and the
layout is exquisite. In the field, a good image style
transfer effect can be achieved, and the content of
the content image and the style image can be effec-
tively prevented from causing the migration over-
flow phenomenon

(2) Image style transfer technology can effectively spec-
ify whether a semantic content needs to be trans-
ferred and maintain the authenticity of the image.
Using Poisson image editing method to constrain
the gradient of the image, we can obtain a clear
migration image that meets the needs of modern
home style design

(3) The result of image transfer proves the effectiveness
of image style transfer in interior decoration art. It
shows that the image style transfer technology is very
robust and can realize various art design scenes and
various types of image style transfer in interior deco-
ration. The application of image style transfer to
interior decoration art can not only achieve a better
transfer effect but also will not cause distortion of
interior decoration art design images, showing good
application prospect
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