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Color is one of the primary elements of artistic expression. Its design and collocation play a very important role in image processing. While the number of
people using the Internet is increasing, more attention is being paid to the user’s experience including the color design and matching of the Internet web
interface, in order to reach the color design of the web interface with image processing as the core. This thesis firstly discusses the importance of web
interface color design and matching in image processing from the image processing appeal of the web interface and the color characteristics of the web
interface. Secondly, through a simulation experiment, the characteristics and emotional color of the web interface colors are analyzed. The function of
interface color design and the application of the web interface color design, color matching and color emotion are summarized. This paper discusses the
concept of the web interface color design with image processing as the core, provides theoretical guidance for implementing color design for web interface

designers and related parties, and provides content for further exploring the color design of web interface in image processing.
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1. INTRODUCTION

Color is a clever thing, and the most amazing thing about it
is that people have instinctive reactions to color without being
taught anything about color theory. Color is used in al human
activities. Especially in works of art, color comes from nature
which is the source of colors.The properties of color result in
a complex color system theory. At the same time, because
color can be subjectively perceived and understood, color has
emotional characteristics and perceptibility. When taking into
account social and human factors, color also has regional and
cultural significance. Therefore, how best to use color, plan
and integrate all aspects of its attributes and features, and then
apply itto the design accordingtolocal conditionsisparticularly
important. A good color experience is a process in which the
user perceives the essence of the color, and feels satisfied both
physiologically and psychologically. A good color experience
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requires a well-considered mix of applied theory and includes
practice systems as asupport. Color matching isthe best way to
achieve the ultimate goal of color design.

Based ontheproblemsinimage processing and theimportance
of in-depth discussions, many research teams have conducted
research onimage processing and formed a compl ete theoretical
system. Deng (2019) designed an automatic coal unloading
control system for impeller coal feeders based on image
processing, this system can redize the self-setting of the
operating range and operating frequency of the impeller coal
feeder, and complete the automatic unloading of coal. Zheng
and Zhan (2017) designed and devel oped the embedded image
processing system for both hardwareand software, and applied it
to an intelligent identification system for security products. The
security identification system of the security inspection machine
can quickly and efficiently identify all kinds of contraband;this
greatly improves the efficiency of security inspection and
achieves the goals of reducing staff and increasing efficiency.
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Niu, et a. (2019) introduced machine vision technology into
the magnetic particle crack detection of the spherica storage
tank, and using MATL AB softwareapplied theimage processing
of the image captured by the acquisition system to redlize
the detection and observation of spherical tank cracks despite
a complex image background. The automation of realizing
the magnetic particle crack detection of storage tanks has
immense practical value. Qi and Wang, et a. (2019) designed
a set of signal processing simulation systems based on the
MATLAB GUI for students to learn abstract and difficult to
understand concepts in the “Digital Image Processing” course.
System parameter adjustment is flexible, the system is easily
expandable, and the results can be converted into a stand-alone
.exe executable file, which does not rely on the MATLAB
environment and i stherefore convenient for assistingin teaching.
Guoand Chen (2019) selected the 4C videoimageastheobj ect of
subsequent devel opment in order torealizetheimagerecognition
of the pillar number. The algorithm of HOG feature extraction
and the SVM classifier was used to capture the position of the
pole number card, and then the pillar accordingly. According
to the characteristics of the pole number card, the method
based on Opency pole number recognition is proposed, and the
recognition software is designed by MFC. Through the visual
interface, the fault time picture is retrieved for identification.
Finally, the system automatically derives the fault time lever
number to achieve the purpose of fault location. Li, et al (2019)
adopt a pixel filtering method, based on OpenCV technology,
which eliminates the shortcomings of traditional methods, and
implementsthe dynamic addition of Chinese charactersin video
image time, title and various other logging parameters. The
method is simple in agorithm, high in efficiency, small in data
volume and good in effect. Wang, et a. (2019) show that
SNN-P has a very low time complexity when compared with
traditional clustering algorithms. Experimental results show
that SNN-P has good recognition ability for facial images. Xu
and Zhang (2019) proposed a rapid simulation method based
on image processing to readlize the realistic smulation of the
appearance of plush fabrics, analyze the basic laws of the light
and dark changes of the plush fabric, realize the smulation
of colored plush fabrics and display its simulation. Ou, et al.
(2019) and others studied a new ship operating state monitoring
technology, and introduced video image processing technol ogy,
by first collecting the ship operating state information, and
then processing the ship operating state information through
the extracted video image features, beforefinally displaying the
ship operating status information results. Liu (2019) designed
acomputer vision display system based on the ARM processor.
The simulation results of the system are analyzed and obvious
errorsarecorrected. Thesystemdeviceissmall insize, low-cost,
wide in angle of view, high in resolution and strong in human-
computer interaction. Liu, et al (2019) found that whenacquiring
high-frequency details, by adjusting theweightsto obtain details,
or by adopting asimpler high-frequency detail cut-off processing
method, the enhancement algorithm can be effectively improved.
Xu, et a. (2019) realized a set of laboratory access control
intelligent management systems by using LabVIEW faceimage
detection and recognition technology combined with 51 single-
chip control technology. The system can accurately redlize
face image collection, analysis and recognition, automatically
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open and close the door, and record the entry and exit of
personnel; this meets the intelligent management requirements
of the laboratory access control system. Wan (2019) and Tsai,
et a. (2014) performed an in-depth study of GPU graphics
processing algorithms to summarize the main algorithms of
graphics processing in the GPU running process in order to
fully exploit the characteristics of the GPU and the practical
application in machine vision processing. Chen, et a. (2019)
and others used image processing methods to study the on-
line mixing uniformity of pesticides. They foundit is feasible
and intuitive to analyze the influence of the structure and the
performance parameters of the mixture on the mixing effect.
Wang et a. (2019) used the idea of a level set to construct a
C-V model to minimize the energy function used to perform
image segmentation on a given road image. It is optimized by
mathematical morphology to fill the void area inside the target
to solve the problem of unclear road trajectory in the image.

Although research on image processing technology is not
uncommon, domestic and foreign research teams havetheir own
unigue insights, and due to their limitations, the intensity and
depth of research is limited. In this context, it has become
important to study the application of color design and collocation
in image processing.

Many research teams have analyzed and researched color
design and matching from various aspects Liu (2019) applied
color design to interior design, fully considering the functional
principle, conforming to the composition principle, and com-
bining the building materials to improve the sense of indoor
space. The use and matching of indoor colors vary from person
to person, and the matching methods that can be used include
the monochrome matching method, similar color configuration
method and the contrast color matching method. Yin (2018)
applied color design to interior decoration design, and found
that the indoor space can be effectively adjusted by color to
highlight the characteristics and personality requirements of
the owner. Liu and Zhao (2018) applied color design to the
decoration of the elderly’s old-age environment. This was
done through analyzing the indoor color situation and color
attributes, investigating the physiological and psychological
feelings brought by color to the target audience, summarizing
the principles of color application, and studying the space
to be decorated from the perspective of color design. Feng
(2018) studied color design matching in mechanical drawing,
and adopted the shortest distance error correction algorithm
(MSD agorithm) to design the color matching and color fusion;
this improved the fusion ability of color matching and output
the peak signal noise of mechanical color design pattern. Lei
(2018) focused on thedesign principlesand design stepsof urban
sculpture color, providing a reference for designers to grasp
the harmonious rel ationship between colorsin urban sculptures
during their design. Shi (2018) conducted a study on color
design matching in Chinese restaurants, and found that the
Chinese dining space needs to grasp the design principles of
color in line with its catering culture and philosophy, so that
the Chinese dining space has its own cultural charm. Yang and
Lu (2018) applied color design to the design of the online store
system, and proposed an appealing store color system, which
is an important feature for enticing consumers to like and then
purchase from the online store. Therefore, to design an online
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store, thefirst step isto determinethe color system of the storeto
ensure that it is appealing to consumers. Ning (2018) proposed
that designers can selectively use color matching to effectively
improve the quality of industrial design. In industrial design,
designers should adhere to the principles of simplicity, image
and innovation. Fu (2018) proposed that, from the aesthetic
elements, the color aesthetics law should be introduced into the
color design of the interior space of subway cars, and the color
design of theinterior space of the modern subway was designed
with color balance, color harmony and the symbolic meaning
of color as the core starting points. Wang (2018) applied color
design to the car manufacturing process, introduced the color
design process of the car interior, and then introduced market
research, color scheme verification and color in the car interior
color design process in conjunction with the actual project.
This paper firstly expounds the outline of web image
processing color design and web image processing color element
analysis. It is used as the basis for the analysis of the pre-
design theory of visual color design of theweb interface. It aims
to explore the essence of the user’s visual experience. In this
essence, according to the design principle, the new interactive
exploration of web image processing color design is carried
out, and the past plane is extended to the interactive web image
processing color design thinking. Then through the simulation
experiment, the explanation of color psychology, the user’'s
perception of color psychology and the application of visua
color intheinterfacedesign, the principleof application of visual
color psychology and user psychological perception and visual
color in interface design is integrated into the web interface.
Through the application analysis of visual color design in web
image processing, anew method and new ideaisprovidedfor the
difficult problem of web image processing col or design research.

2. METHOD

2.1 Digital Color Mode

(1) RGB color mode

RGB color mode is a lighting mode and is also the color
mode used by most electronic devices, such as scanners
and televisions. When browsing the Internet using the
web interface, color must pass through the display to the
user. The color of the display belongs to the light source
color, and it is derived from the superposition of different
brightnessratios of threebasic colors: red, green, and blue.

(2) Bitmap mode

This is also called monochrome mode. It is the simplest
mode among digital color modes. Theimage in this mode
consists of black and white areas. The number of colors
is 1, that is, each pixel can only be black or white.

(3) Gray mode

Gray mode uses 256 variantsof gray, fromthecolor valueO,
which means purewhite, to the color value 255, pure black.
Each number in between isused to represent ashade of gray.
Gray mode and color mode can be directly converted.
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(4) CMYK color mode

CMYK isacolor mode that relies on reflection. It isthe
impression of color generated by sunlight or light shining
onto an object, and some of the spectrum is absorbed and
therest refl ected to the human eye, subtracting the absorbed
colors from white light. This color mode is usually used
in the field of color printing. The CMYK color mode
simulates color experiencedin real lifeand is characterized
by its true appearance. Compared with the RGB color
mode, itscolor gamut isrelatively small, thedisplayed col or
brightnessis not as high and the saturation is low.

(5) HSB mode

HSB represents Hue, Saturation and Brightness. The HSB
modeis based on the colorsthat humanvision can see. Itis
much easier to use RGB or CMY K modesthan to use HSB
for color grading. Only some color drawing software use
this color mode.

(6) Lab mode

The Lab mode is a digital color model published by the
International Lighting Commission (CFFI) in 1931. Rather
than converting directly from RGB to CMYK, Lab color
mode is used as a middle step. The reason it is used is
that Lab's color spectrumincludes both the col or spectrums
of RGB and CMYK. At the same time, the Lab color is
independent of the color of the device and is not affected
by the performanceand featuresof any particular hardware.

2.2 Angular JS Framework

Angular JS uses the traditional MVC pattern (Model-View-
Controller), which makes it easy to layer the application
development. In other words, itisan MDV (Model Drive View)
framework, asingle-page application (SPA) that drivesdataview
changes. Asshownin Figure 1, amodel representsan object that
storesdata, anditsstate. The changeisnotified by the controller;
the view represents the data visualization; the controller acts
on the view and the model, can control the data state of the
model, and can update the view according to the change of the
data stream. Model view decoupling has been reduced, which
has also reduced much of the tedious logic processing for the
application devel opment.

2.3  Access Database

Software developers and data architects can use Microsoft
Access to develop applications that “advanced users’ can use
to build software applications. Like other Microsoft Office
applications, Access supportsthe Visual Basic macro language,
an object-oriented programming language that can reference a
variety of objects, including DAO (dataaccess objects), ActiveX
data objects, and many other ActiveX components. Visua
objectsareused to display tablesand reports. Their methodsand
propertiesareintheVBA programming environment. VBA code
modules can also declare and call Windows operating system
functions.
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Controller
Change data
Userinput
Change display
Notification view update
Viewer Model

retrieve data

Figure1 Angular ISMVC Model.

When used for data analysis Access has powerful data
processing and statistical analysis capabilities, and it can easily
perform various summary and average statistics by using the
Access query function. For example, in the statistical analysis
of hundreds of thousands of records and above, Access is
much faster and easier to operate than other applications in the
Microsoft Office suite such as Microsoft Excel. Thisisreflected
in the fact that Access will be used to improve work efficiency
and work ability.

24 YUV Joint Correlation and Image
Autoregressive M odel

The algorithm utilizes the YUV joint correlation of the image,
that is, the local geometric feature structure similar to the
luminance and chrominance image. It is considered that the
luminanceimage pixel can berepresented by thelinear weighted
combination of its neighboring pixels, and the same pixel of the
chrominanceimage can also usethe sameneighbor. Thedomain
combination relationship is represented and the linear weighting
coefficients employed are similar to the luminance image.

A model that linearly weights neighborhood pixels to
represent a central pixel is called an autoregressive model.
Suppose that in the luminance image Y, the luminance value of
the current pixel point ris Yr, it then satisfies the autoregressive

model:
m
Yr = Z wri Yrj
i=1
Where Y ri isthe neighborhood luminance value of the current

pixel r. Similarly, for the pixel point r in the chromaimage, the
autoregressive model is also satisfied:

m
Ur = Z w;i Uni
i=1

Where Uri is the neighborhood chrominance value of the
current pixel r. According to the YUV joint correlation, the
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autoregressive model of the pixel of the same position of the
luminance image and the chrominance image is similar, that
is, the weighting coefficient wri and wri’ of the autoregressive
model are similar for the luminance value and the chrominance
value of the same pixel. Therefore, a known algorithm can
be used to obtain the luminance weighting coefficients of all
pixels by using a known luminance image, the chrominance
imageisthen obtained, and the pixel weighting coefficient of the
chrominance image is known and combined with some known
chrominance values. The chrominance values of all pixels are
therefore obtained by color diffusion.

3.  EXPERIMENT

3.1  Angular JSBuildsthe Framework

TO begin the HTML code first in the <html> tag, an ng-app
identifier isused to indicate that thisisan AngularJSapplication.
Thisng-app identifier will cause AngularJSto auto initiaize the
application. The <script> tag is then used to load the AngularJS
script: <script src="angular-1.1.0.min.js"></script>. By setting
the ng-model attribute in the <input> tag, AngularJS will
automatically double-tune the data. This new ng-model feature
of theinput box makesit easier for developersto implement the
field validation features common in CRUD applications. The
data comparison is relative to the chart.In the chart, this feature
can help users find the different attribute value comparisons of
the several genes they wish to see. Finding a fixed point using
asearch function is afeature that can be used in alarge number
of gene datatables and charts. Similar to thelookup in EXCEL,
a gene or attribute value is known, found in a large range of
data, and tagged. The next function calls an external procedure,
specifying anull value for each parameter.

The next step is creating an XMLHttpRequest object that
implements a refresh-free commit of color design collocations
viaAJAX technology. AJAX is an acronym for Asynchronous
JavaScript and XML. AJAX consists of HTML, JavaScript,
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Figure 2 Web user interface.

DHTML, and DOM, which allowsthe browser to provideamore
natural browsing experience for users.

3.2 Access Database Passes Null Pointers to
Dynamic Libraries

An empty 32-bit pointer is either a valid value or requires
some parameters for some dynamic link libraries. To specify
a null value, a 0 is used. When a function calls a procedure
and passes an expression with the value of 0, “&” specifies
a 32-bit null pointer. In the function declaration, an ASANY
parameter instructs AccessBasic not to perform type checking
on that argument and pass the value to the called function.
An AccessBasic function must be declared that passes a null
pointer parameter to a procedure in adynamic link library. The
data bar of the system menu option is mainly used for data
operations. Adding data means that the import of source datais
directly imported from an external source, and ho manual input
is required. If there is missing data, it can be added directly
and the filter can be run again. Data analysis mainly gives
the reason for screening results. It is based on what is used
to screen the representative genes. At thistime, it is necessary
to display the main numerical values in the screening process,
such as classification accuracy and correlation.

3.3 Web Interface Design

(1) Web user interface design
The web user interface design consists of three parts, namely
structural, interaction, and visual design.

1. Structural design is also called conceptua design and it
is the skeleton in the web interface design. An overall
architecture developed after research and specific task
analysis is required. Paper-based low-fidelity prototypes
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provide user testing and refinement. User operation
and understanding are important prerequisites for text
definitions and logical classifications in the directory
system.

2. Interaction design has the main purpose of web interfaces
that can be used easily by users.

3. Visual designis based on the structure of the planning case
provided by the interaction designer or planner, from the
perspective of creativity and aesthetics, including color,
layout, font, content and so on. The ultimate goal of visual
design isto achieve a pleasant user experience.

34  Web Interface Color Matching

(1) Two-color matching

Color matching starts with the recognition of two colors,
rather than with asingle hue. Business cardscan beused as
an example to analyze the conclusions applied to the web
interface color design as they are very smple flat carriers
regardless of the occupation or the industry of the business
card holder.

(2) Adjacent color matching

Each pair of colors has a unique visual experience. In
the process of color matching, matching a higher purity
color with alow purity or low brightness color can lead to
unexpected results in the final image. When the power
of color interaction is adjusted, there is a primary and
secondary relationship between the colors and the effect
is naturally harmonious.

(3) Interval two-color matching

The spacer color is also called the analog color. These
names are judged by the position of the color within the
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Figure 3 Partial Experimental Diagram.

AL

Figure 4 Partial Experimental Image.

color circle. Color combinations are referred to as two-
color matching unless they are an adjacent or contrasting
color. Inthecaseof red, orange, yellow, green, blue, purple,
and magenta, red with yellow, orange with green, yellow
with blue, green with purple, bluewith red, purplewith red
are all amatch of two colors.

Figure 3isapartial experimental diagram.
4. RESULTS

4.1  Color Design With Image Output

A super-resolution reconstruction algorithm based on sparse
representation obtains a high-resolution luminance image YH
that is magnified 4 times. The low-resolution image to be
reconstructed is obtained from the high-resolution color image
known in the experiment by blurring and down-sampling. The
blur filter is a Gaussian low-pass filter with a window size of
5 x 5 and a variance of 2. The GFCSR algorithm proposed
in this section will be compared with the results of the bi-
cubic interpolation algorithm, the Liu algorithm and the Huang
algorithm. The CIEDE2000 metric will be introduced to obtain
the color difference map of the reconstructed color image and
theoriginal high-resolutioncolor image, display it with the“hot”
color bar (colorbar), calculate the average value of the color
difference map under the standard, and record it as E. Figure 4
showssomeof theimagesused i n the experiment (col or matching
color image).
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4.2  User Color Preference Analysis

Despitecolor being described asobj ective, each user experiences
color differently due to the dight differences in their vision.
Figure 5, a survey report provided by KISSragtrics, clearly
shows that both men and women are more interested in blue
and green, possibly because it is the most common color in
nature; both men and women find orange and brown the least
favourable. The differenceis that more men prefer black when
compared to women, more women prefer white when compared
to men.Considering the results of the survey males and females
havevery different color preferences. Therefore, when choosing
acolor scheme, the designer should consider the primary users
of the site to make the correct choice.

The characteristics of the target user group will have a major
impactin the color choices made by the designer. Users have
different aesthetic preferences and understanding of color. Color
psychology can beused to determinethe aesthetic understanding
and preferences of the target group.

5. DISCUSSIONS

According to the statistics, in addition to black, white, red and
yellow, other colors will be applied to the webpage during the
design process, and these other colors play different roles. For
example, green is a neutral color, containing yellow and blue
components. In the context of the Internet era, the choice and
matching of web interface design colorsis of great significance,
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asthey can effectively enhance the user experience and promote
web design. Therefore, at this stage of the web interface design,
the color should be reasonably selected, in order to effectively
improvethe appeal of theweb interface and promotethe healthy
development of the website.

6. CONCLUSION

With the rapid spread and development of Internet network
technology, online media has transformed from an exciting new
thing to an ordinary information communication tool. Most of
theweb siteswith strong technical support, rich visual effectsand
versatility are currently available. More and more web interface
designers, industry insiders and participants have begun to pay
attention to image processing effects and psychological feelings
for users. At the sametime, thereisahigher level of demand for
the color design of web interface designers and related industry
designers, that is, image processing is mainly used for web
interface color design.

IN the color design of a web interface, color choice needs
to be based on color theory, and designers need to have
keen observation and rigorous analytical powers, rather than
designing using their own feelings. Color design is the key to
the success of the web product interface.
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