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Abstract: The existing color matching evaluation methods have the problem of fuzzy color 
attributes, which leads to high image distortion. This paper designs an evaluation method of public 
space indoor landscape color matching based on artificial intelligence technology. Quantify the 
color layout of public space, determine the main color of space, identify the color attributes of 
indoor landscape, deploy the combined color phase ring, use artificial intelligence technology to 
extract the color matching features, calculate the color distance, combined with the transition color 
frequency information, adopt the color quantization algorithm to set the evaluation model. 
Experimental results: the average distortion of the evaluation method and the other two evaluation 
methods is 30.12, 38.96, 38.87, which proves that the color matching evaluation method combined 
with artificial intelligence technology has higher use value. 
Key words: artificial intelligence technology; public space; interior landscape; color matching; 
evaluation method; color layout; 
0 Introductions 

Since the 1980s, the American Color Association CAUS first extended the color trend report 
to the field of public space interior landscape design. Personalized color design of landscape 
products, humanized color treatment of interior space, and color coordination of interior 
environment are constantly expanding the extension of interior design. In terms of design practice, 
foreign interior designers are more bold and unique in the use of color, and interior design is no 
longer simply a supporting art embellishment for the space derived from architecture [1]. If 
architecture determines the initial form of space, then color is the second way to change the 
appearance of space. In recent years, there are many successful cases of interior color design in 
foreign countries. After extensive analysis and research, we deeply realize that: the division of 
labor and cooperation between space design and product design, the combination of space and art, 
the renewal of science and technology and decorative materials, and the personalized development 
of users' subjective needs make the foreign interior color design present cross domain 
characteristics. Westerners attach importance to the research and development of color theory, and 
occupy a certain active position in the field of color. Physicist Newton's research on spectral color 
promoted the development of color theory. Since then, color theory has entered the stage of 
scientific development. In the field of modern western art painting, various painting schools have 
carried out a very in-depth discussion on color. The application field of color is expanding from 
painting to design, which is more extensive than before. Especially for the current field of interior 
design, color brings a brand-new design idea for interior space design with the advantage of great 
creativity. 
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Ancient China's understanding of color is very rational, and has made unique discoveries in 
the visual, emotional, and collocation changes of color. The color understanding of "ink is better 
than five colors" mentioned in traditional Chinese painting is highly praised in modern Chinese art 
circles. Therefore, many Chinese artists seem to have a negative emotion towards color. Looking 
at the field of interior design, although there is no systematic theoretical guidance for interior color 
design in China, there is no lack of research attempts made by some researchers, designers and 
artists. In fact, the application of color in interior design is not without rules. For the understanding 
of color, it should also be based on the establishment of a good cognitive foundation, and 
constantly explore more possibilities of color. Color theory can guide us to carry out color 
matching scientifically and reasonably, but in the process of interior landscape design, color is 
designed in three-dimensional space, which also makes color matching more complicated [2-4]. 
Usually, space function and decoration materials are paid more attention in interior design, but the 
collocation of interior color relationship is often ignored. Artificial intelligence is one of the 
important branches of computer science, its core purpose is to use machine to simulate human 
thinking process, and then complete the corresponding work instead of human. With the 
development of deep learning research in recent years, great changes have taken place in many 
fields, such as vision, voice, natural language processing and so on[5]. The literature on the 
integration of artificial intelligence technology and public space indoor landscape color matching 
evaluation method is not very rich, which needs to be further explored. 
1 Evaluation method of indoor landscape color matching in public space based on artificial 
intelligence technology 
1.1 Quantifying the color layout of public space 

In the design of public space, different public spaces will have different functions, and the 
reasonable collocation of colors will produce corresponding changes with the changes of functions. 
Thematic public space can make use of the lightness and shade of color, color equality to create a 
different atmosphere. In public space, such colors are suitable for places with high brightness, 
which need good lighting or attention; The use of lower lightness colors and darker lights to design 
public space further strengthens the privacy of the individual and the warmth of the space. The use 
of such color division is to better emphasize the edge between areas, mainly used when dividing 
the main functional space. The reasonable collocation of colors has better divided the space for the 
exhibition hall [6-7]. There are many kinds of public space environment, which requires that 
designers should not only consider the indoor business environment in the specific design, but also 
follow the principle of people-oriented, color matching. In contemporary society, the use of 
thematic public space environment is more and more complex. Designers will consider the 
personalized and humanized design of public space environment for different consumers. The 
reasonable collocation of colors can give people different emotional feelings. When people choose 
the public space with warm colors, it often represents consumers' love for life; when people choose 
the public space with cool colors, it means that consumers like the comfortable and peaceful life. 
In the design of public space, designers should consider the feelings of consumers. Color itself has 
no temperature, which is defined as cold and warm by people's life practice and experience [8]. In 
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the design of public space, when people see the color of warm color system, they can associate 
with warmth, heat, sunshine, etc; See the color of the cold color system, people will associate with 
cold winter, blue sky, green shade, with a cool, calm feeling. On this basis, the equation of Color 
Harmony area and purity is obtained, the specific expression formula is as follows: 

a a a

b b b

L Q W

L Q W





（1） 

In formula (1), ,a b  represents any two research objects, W  represents color brightness, L

represents color purity value, and Q  represents area value of research objects. If the pure color is 

converted to gray with only difference in lightness, the difficulty of quantization will be greatly 
reduced. Because the three primary colors of light are difficult to quantify the weight sensitivity 
of color, the calculation formula for color block division is as follows: 
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In formula (2), e represents the color uniformity, i  represents the surrounding environment 
fit, p represents the number of color blocks, and D  represents the area of color blocks. Because 

the division of warm and cold colors is based on hue, in the design of public space, while designing 
the theme of space, we should also grasp the positioning of warm and cold emotions of colors, 
conform to the intuitive atmosphere of the theme, and highlight the theme emotion. The feeling of 
light and heavy color is an important emotional problem to be considered in thematic color 
matching. It is stimulated by different colors, which makes people perceive the light or heavy color 
from psychological understanding. The lightness of color determines the weight of color in the 
design of indoor commercial space. Generally, the color with higher lightness has a light and bright 
feeling in the design of indoor commercial space; the color with lower lightness will give people 
a steady and thick feeling in the interior commercial space design. The second is purity. The feeling 
of high purity is very light, and the feeling of low purity is very heavy. Such as white decoration 
theme indoor commercial space, can give people an elegant, gentle, spacious feeling; Black in the 
theme of indoor commercial space design can make people think of ferrous metal, heavy, closed 
feeling. Therefore, color planning should first determine the main color of the interior space, and 
then match the auxiliary color according to the main color, which can make the whole interior 
commercial space design orderly and avoid the phenomenon of clutter. The color planning should 
not only stay in a surface color level, but also pay attention to the selection of materials, so that 
the whole interior commercial space design not only has the beauty of color, but also increases the 
beauty of texture, so that the whole theme interior commercial space design has a harmonious and 
unified development. Based on this, the step of quantifying the common space color feature is 
completed. 
1.2 Identifying the color attributes of indoor landscape 

In the visual perception level, color is difficult to define and measure with a single physical 
quantity. From the perspective of color itself, it can be divided into three basic dimensions: hue, 
lightness and purity, namely the three basic attributes of color. If any one of the three attributes 
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changes, the perception effect of the color entering the human eye through the refraction of light 
will also change. In addition, the overall perception effect of people will be greatly affected by 
different color combinations. It is because of the changes in the basic attributes of color and the 
combination of different colors that this colorful world is formed. Hue is one of the basic attributes 
of color, and also the primary feature of color [9-11]. Hue refers to the external appearance of color, 
which can be divided into primary color, intermediate color and polychrome. Hue is the most 
intuitive and accurate basic attribute to distinguish different colors. In daily life, hue will be used 
to intuitively express a thing, such as red apple, blue sky, etc. All colors except black, white and 
gray have their corresponding hue attributes. The primary color is the "basic color", similar to the 
base in the mathematical space vector. Different colors in the "color space" can be mixed by 
different sizes of color base. The colors people see in daily life are composed of "three primary 
colors", the superimposed "three primary colors" are red, yellow and blue, and the reduced "three 
primary colors" are red, yellow and blue. The color obtained by mixing two primary colors is 
intermediate color, and the color obtained by mixing primary colors and intermediate colors is 
polychromatic. All primary colors, intermediate colors and polychromatic colors are arranged 
according to the gradient of hue change to form a hue ring. Intermediate color is the mixture of 
any two primary colors in equal proportion, and polychrome is the mixture of one primary color 
and one intermediate color in equal proportion. At the same time, polychrome can be directly 
mixed by "three primary colors" according to different proportions. For example, in real life, 
different printing color effects can be directly obtained by mixing different proportions of primary 
colors. Primary, intermediate and polychromatic hues are arranged in order, and some of them can 
be combined into hue rings according to certain rules. Generally, other intermediate and 
polychromatic hues are prepared on the basis of 5 to 8 hues. The hue rings can be composed of 12, 
18 and 24 hues, and a closed hue ring is formed according to the order of red, orange, yellow, 
green, blue and purple [12-14]. Colorists add different proportions of black, white and gray to the 
hue ring to form a color disk with changes in lightness and purity. The closer to the center of the 
color disk, the higher the lightness and the lower the purity. The closer to the outer ring of the color 
disk, the higher the purity and the lower the lightness [15]. According to formula (2), the luminance 
values of primary color and secondary color are the main factors to determine the color attributes, 
the expression formula of the relationship between them is as follows: 

1 1 2 2 3 3+ +
=

3

E l E l E l


  
（3） 

In formula (3), L is the brightness value of the primary color, l  is the brightness value of the 
secondary color. Generally speaking, the perceptual characteristics of color can be divided into 
two types. One is the intuitive feeling of color. Without any thinking and other factors, the 
Perceptor's first feeling of color is the direct perceptual characteristics of color. The visual effect 
of direct feeling is more direct. Generally, the cold color system gives people a calm and calm 
feeling, For example, people think that blue is pure, red is hot, and yellow is mature and sweet. 
Colors with low purity and lightness give people a feeling of hardness and alienation. On the 
contrary, they are soft and close. At the same time, colors with high lightness also give people a 
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feeling of cheerfulness and lightness. Color harmony is based on the basic attributes of color, so it 
mainly includes three types, namely hue harmony, purity harmony and lightness harmony. The 
transformation of purity and lightness can affect the color tonality of the product, and the most 
intuitive hue transformation for human perception can show the final visual effect of the product 
interface, as shown in Figure 1: 

Uniform color 
harmony

purityHue Lightness

tone

 
Fig. 1 Color harmony level 

As shown in Figure 1, when the lightness and purity are fixed, the color matching results are 
obtained by extracting two or more colors of different hues on the color ring. In the experiment of 
hue harmony, two colors with certain angle relationship on the color ring are extracted, one is the 
main color and the other is the auxiliary color. No matter what the specific position of the two 
colors in the color ring is, as long as the hue value of the two colors has a certain angle, the 
harmonious color matching effect can be obtained. Based on the above description, the steps of 
identifying the color attributes of indoor landscape are completed. 
1.3 Extraction of color matching features by artificial intelligence technology 

Color matching evaluation is an interdisciplinary subject, and the artificial intelligence 
technology related to color matching evaluation method belongs to the information processing and 
presentation link in the information flow [16-17]. Color purity refers to the brightness and depth of 
color. Purity is used to judge the color depth. It can be seen from the color disk that the closer to 
the center of the color disk, the lower the purity, and the farther away from the center of the color 
disk, the higher the purity. The highest purity is the primary color of the color. From the primary 
color to the center of the color disk, the purity gradually approaches, until the purity reaches the 
minimum, the hue value is lost, and the color becomes colorless. In the process of color matching, 
the effect of theme and active atmosphere can be strengthened by changing the color purity. The 
change of color purity can show the feeling of simplicity and elegance. Low color purity is 
relatively easy to reconcile, while high color lightness is not easy to reconcile. In order to explore 
the relationship between color matching, six colors with different hues, the same purity and 
lightness are extracted from the color ring as the primary color, and black with gradient proportion 
change is added to each primary color to obtain 10 colors with gradient change of purity. Through 
the observation and evaluation of the subjects, six groups of color purity levels with gradient 
change are summarized, among which the purity area can be divided into three categories, They 
are high purity of 10-7, medium purity of 6-4 and low purity of 3-0. When the purity difference of 
two harmonic colors is less than 2, it is weak contrast, in the range of 3-5, it is kind of contrast, 
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and when it is more than 5, it is strong contrast. The similarity between colors combines color 
frequency and color difference. Color frequency can be obtained by scanning the whole image, 
and color difference is the distance between two colors, which will have different definitions in 
different color models. Each point in color space can be represented by a vector, and the expression 
formula of color distance is as follows: 

 2

x yR G G    （4） 

In formula (4), G  is vector difference, ,x y  is vector norm, and   is color similarity. 

Intuitively, the results show that the shorter the distance between the two colors in the color space, 
the closer the two colors are. However, because the color space is not a uniform linear space, the 
color classification based on the shortest color distance is not completely consistent with the 
classification of human vision. It is necessary to transform formula (4) to obtain the following 
formula: 

 2

1 2

x ys G G
R


 （5） 

In formula (5), G  is the vector difference, ,x y  is the vector norm, and s  is the compensation 

value of three primary colors. On this basis, the color matching features are extracted. The interior 
landscape of public space includes background color, decoration color and display color. For 
example, the ground, wall, ceiling, these are areas where color can play a large role, and it is 
conducive to set off the indoor objects and atmosphere. Therefore, indoor color design should 
consider the selection and design of background color, and combine with artificial intelligence 
technology for reasonable allocation [17-18]. As I said before, different colors in different space 
backgrounds can also have different effects on the contrast of space environment, psychological 
perception and emotion. A special hue, such as light gray purple, may be completely suitable for 
the wall and the ground, but when applied to the ceiling, it will cause a certain degree of 
suppression effect, playing a completely different effect. Home color is the main color of interior 
furnishings, and it is an important factor of interior style. Such as bed, table, chair, sofa, etc., they 
are closely related to the background color, which together constitute the main color effect of the 
interior space. The display color is mainly reflected in television, refrigerator, daily utensils, 
handicrafts, paintings and sculptures. Although they account for a small proportion of indoor color, 
but also an important decorative color, sometimes play a surprising effect. Green color is to add 
the color of plants. Plants can not only enrich the space environment, but also have different 
meanings for different plants. For example, rose represents romance and love. Using the meaning 
of plants is also helpful to create the artistic conception of space. And plant color and indoor other 
colors are easy to coordinate, to strengthen life breath, purify space has extraordinary effect. The 
unity and change of color is the basic principle to evaluate color matching. Based on this, the 
extraction of color matching features is completed. 
1.4 Color quantization algorithm setting evaluation mode 
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The problem of color quantization is to classify a variety of colors in the original image into 
a small number of colors according to human visual effect, so as to regenerate the so-called 
quantization image with these less kinds of colors, so as to minimize the difference between the 
quantization image and the original image, that is, the so-called quantization error [20]. If the image 
quantization algorithm can make use of the visual characteristics of human eyes, then we will get 
good quantization results. Through the analysis of a large number of carpet digital images (mainly 
formed by scanning), we find that although there are many colors other than colors in the image, 
the color frequency of the dominant image style is still large. At the same time, due to the edge 
effect in the scanning process, That is to say, the frequency of continuous transition color from 
one color to another is relatively small compared with the color frequency of the dominant image 
style, and the transition color is similar to its adjacent color, while the color difference between 
the detail part of the image and the color of the dominant image is relatively small. If the color 
palette is selected according to the frequency, that is, the number of pixels of the color, the 
dominant style of the image may be retained, and the colors not originally in the original image 
will also be retained, and some key details in the image will be lost or the coloring will not be 
correct [21-22]. The similarity of frequency and color information is integrated to better reflect the 
relationship between color samples, the expression formula of color frequency information is as 
follows: 

     
   

,

t

m n
m n

m n

H v H v
H v v

H v H v

 
    

（6） 

In formula (6), H  represents the color sample set, v  represents the number of pixels, ,m n

represents any two color vectors in the color space, and t  represents the geometric distance. In the 
process of scheduling the remaining color samples, the clustering domain is changed, and the 
corresponding clustering domain center is also changed. The cluster center is calculated and 
represented by the calculation criterion of "center of gravity" in mechanics. All colors in a cluster 
domain will be represented by the cluster center. The cluster center of each cluster domain 
represents the color or palette color, which refers to the center (centroid) calculation method in 
mechanics, the expression is as follows: 

 
1

1
K

F q





（7） 

In formula (7), F is the representative color of the cluster domain, q is the color matching 

element, and   is the color frequency. MSE method is used as the image quality evaluation index, 

the expression formula is as follows: 

  1

1 1

1
,

A B

MSE
A B

I T A B T
AB



 

    （8） 

In formula (8), ,A B  represents the size of the image and T  represents the frequency of pixels. 

When all the pixels are scanned, the linked list is a linked list arranged from large to small 
according to the frequency of pixels. Color matching evaluation will make the design more 
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convincing in practice. Its main function is to scan all pixels of the image. Every new color will 
be searched in the linked list with its red, green and blue color values as the index. If the same 
color is found, the reference count value of the corresponding node will be increased by 1, and the 
node will be moved forward in the linked list, Until its reference count is greater than or equal to 
its successor nodes. If the same node is not found in the list, the node is inserted at the end of the 
list. Based on this, complete the steps of setting evaluation mode. 
2 Experimental analysis 
2.1 Experimental preparation 

In order to verify the effectiveness of the color matching evaluation method, an experimental 
test is carried out. This experiment is implemented with VC + + 6.0 on a computer with 1.7MHz 
CPU and 256MB memory. We will carry out experiments from the following aspects to verify the 
quantization effect of the algorithm. Firstly, the 24 bit true color image scanned by scanner, without 
details and without processing, is selected from the carpet primitive library, and the quantization 
level is set to 2. Then, the image with few color types and no details is selected for experiment; 
Then choose the graph with detail but not rich level; Finally, we choose the natural map with both 
details and rich sense of hierarchy to experiment. For the color matching evaluation method, it also 
verifies the quantization image that adjusts the weight. On the basis of the above, the experimental 
test is carried out. 
2.2 Experimental result 

In the experiment, the color matching evaluation method of public space indoor landscape 
based on visual characteristics and the color matching evaluation method of public space indoor 
landscape based on digital technology are selected to compare with the evaluation method of this 
design. The image distortion of the three methods is tested under different quantization levels. The 
smaller the value is, the higher the performance of the method is. The average distortion is 
calculated as follows: 

2

1

1 k

Z O k 
 

  （9） 

In formula (9), O  represents the image quality, k  represents the color vector of the original 
image,   represents the image hierarchy, andu  represents the pixel after quantization. According 

to formula (9), the calculation results are shown in tables 1 to 3. 
Table 1 Quantization level 4 image distortion 
Number of 
experiments 

Evaluation method 
of indoor landscape 
color matching in 
public space based 
on visual 
characteristics 

Evaluation method 
of indoor landscape 
color matching in 
public space based 
on digital 
technology 

Evaluation method 
of this design 

1 66.15 51.33 50.22 
2 59.48 55.12 44.16 
3 61.22 62.03 48.28 
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4 58.17 59.78 45.61 
5 63.11 64.16 50.05 
6 57.44 63.09 48.14 

Table 2 Quantization level 16 image distortion 
Number of 
experiments 

Evaluation method 
of indoor landscape 
color matching in 
public space based 
on visual 
characteristics 

Evaluation method 
of indoor landscape 
color matching in 
public space based 
on digital 
technology 

Evaluation method 
of this design 

1 36.52 41.11 25.62 
2 37.11 36.55 28.65 
3 38.16 40.05 30.48 
4 40.19 39.77 32.22 
5 39.28 42.08 29.11 
6 36.15 37.58 27.95 

Table 3 Quantization level 64 image distortion 
Number of 
experiments 

Evaluation method 
of indoor landscape 
color matching in 
public space based 
on visual 
characteristics 

Evaluation method 
of indoor landscape 
color matching in 
public space based 
on digital 
technology 

Evaluation method 
of this design 

1 19.22 18.87 14.33 
2 18.55 19.64 15.11 
3 19.16 17.55 13.39 
4 17.44 18.32 13.85 
5 16.58 16.19 12.79 
6 17.36 17.77 12.22 

It can be seen from table 1 that the average distortion degree of this design evaluation method 
and the other two evaluation methods are 47.74, 60.93 and 59.25; It can be seen from table 2 that 
the average distortion degree of this design evaluation method and the other two evaluation 
methods are 29.01, 37.90 and 39.52; It can be seen from table 3 that the average distortion degree 
of the evaluation method of this design and the other two evaluation methods are 13.89, 18.19 and 
18.17, which indicates that the evaluation method of this design has better performance. 
3 Conclusions 

In this paper, an evaluation method of public space indoor landscape color matching based 
on artificial intelligence technology is designed. The experimental results show that the average 
distortion of the design method and the other two evaluation methods are 30.12, 38.96 and 38.87 
respectively, which proves that the color matching evaluation method combined with artificial 
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intelligence technology has high application value. It can be said that the evaluation method of this 
design enriches the academic literature of artificial intelligence technology and color matching 
evaluation method, and provides a new idea for the research of related topics. However, due to its 
limited ability, the application research of artificial intelligence technology in other fields is not 
deep enough, and it will be improved in the future. 
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