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Abstract: With the continuous development of society, the role of the visual guidance system in animation
design has also evolved and evolved in its long history, leading to the changes in the values of modern
beauty. In the field of modern social and cultural design, the visual guidance system in animation design
has unique regional nature and cultural influence. The visual language should correspond to the visual
environment and easy to understand and be known by people. It combines animation conception and
design technology to capture the cultural charm and beauty, values, and behavioral norms of people in
different fields. This article studies and analyzes the visual orientation of graphic language in the design
of animation visual guidance system, and injects the graphic language with orientation into its animation
design, so that the animation design is more in line with the characteristics of the times. It can be more
adapted to the emerging media and better convey the information transfer between the enterprise and the
audience. To further understand the audience’s tendency toward elements of graphic expression, this
article analyzes the subjective perceptions of the respondents on the importance of color selection,
calligraphy fonts, graphic expression, and modeling meaning. The results of the study showed that the
respondents aged 21-35 paid more attention to the choice of graphic colors, and the highest number
was 69.
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1 Introduction

Human life is inextricably linked to graphics that can be seen everywhere. Graphics originated from a very
early time in the primitive society. At that time, social development was not mature enough, and human
beings had not created words, so graphics became a means of memory and information transmission.
Graphical generation can be said to be based on human desire for emotional and memory communication
and can also be considered as the main instinctive need of human beings. At the same time, it can be used
to record the humanities and their history at that time. In the later period of the primitive society, graphics
not only carried information but also gradually became an indispensable part of people’s daily life. With the
continuous deepening of the industrial process, the ingenuity of movable type printing technology and
papermaking technology has further stimulated the rapid development of graphics. Papermaking, in par-
ticular, allowed images and words to be better preserved and displayed, while printing greatly increased
the speed and the breadth of culture and knowledge dissemination. By the 19th century, color printing and
graphic design had developed. In the 21st century, with the continuous progress of science and technology,
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the development of computers, and the popularization of the digital and network, graphics are no longer
limited to decorative behavior, recording, and communication, but also reflect the innovation of human
thinking.

As a product of intuitive visual art, animation can give the audience a strong visual impact through the
expression of visual language, and the shape of the image conveys the shape and structure. Modern life is
inseparable from graphic language, which is not only art but also a fusion of science, technology, culture,
economy, and management. Since the 21st century, visual communication has gradually become an impor-
tant means of communication in the information society [1,2]. The emergence of new media has affected the
communication of visual culture, the form and characteristics of visual language, and the content and mode
of media communication. The visual orientation effect has an important influence on the public experi-
ence. In the new network media, designers, because of certain design credibility, promote the interaction
between individuals who have not communicated, such as the mutual attention of individuals on social
media. Conversely, a large number of design resources are constantly distributed, resulting in too much
information. Designers not only got their own ideas but also collected a large number of materials for
storage, creating expansive ideas and organizing modern graphic stitching. Therefore, in new media,
visual language communicators and visual language receivers can achieve instant interaction. Ideas,
emotions, and information are conveyed through intuitive visual images, which are the most intuitive
and meaningful symbols.

This article consulted most of the relevant materials through the Internet and the library, summar-
ized the existing research results, and sorted out the relevant theoretical framework, which provided a
good theoretical reserve for the smooth development of this research. In the graphic language, the
performance of visual and spatial thinking is closely related to the transmission of vision and informa-
tion. This article discusses the expressive meaning of graphic language in the animation visual system
from the perspective of visual psychology, so that the creator and the audience can better transmit
information.

2 Related work

Most information systems research tends to focus on issues such as visual symbols, fonts, and language
markers, or on specific areas such as readability. However, the information guidance system of a subway
station is ultimately based on the movement of tourists using the station. Song and Choi researched that
the Seoul subway station information guide showed its systemic importance in the information guide
system by separately accessing basic principles, graphic rules, layout, and installation. To determine the
characteristics of the Tokyo Metro Information Guidance System, he determined the ideal characteristics
of the Subway Information Guidance System. Research has found that it excludes functional language
and connects people through color and space, with a very detailed and strategic structural system [3].
Lee et al. described a web-based wireless vision-guided system that alleviates the problems associated
with hard-wired audio-visually assisted patient interactive motion management systems. These systems
are cumbersome to use in routine clinical practice. The web-based wireless visual display replicates
existing visual displays for visually guided respiratory motion management systems. In this study, active
respiratory coordinator (ABC) tracking was used as input to a visual display, captured, and transmitted
to a web client. Combining data content with visual decoration, infographics can effectively convey
information in an engaging and memorable way. However, creating professional infographics using
these authoring tools is still not an easy task and requires a lot of time and design expertise. As a result,
these tools are often unattractive to casual users, who are either unwilling to invest the time to learn
them or lack the proper design expertise to create professional infographics [4]. Cui et al. explored a way
to automatically generate infographics from natural language sentences. First, he did a preliminary
study on the design space of infographics. Building on his initial research, he built a proof-of-concept
system that automatically converts simple scale-related statistics into a set of infographics with
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predesigned styles. Finally, the usability and usefulness of the system are demonstrated through
example results, exhibits, and expert reviews; however, the study has not yet been applied on a large
scale [5].

As with children who rely on spoken language, speech-language pathologists must support and track
the development of expressive language in children with complex communication needs who communicate
using graphic symbols. Binger presented a framework for expressive English sentence development using
graphic symbols and introduced possible methods for measuring and analyzing the use of graphic symbols.
He discussed current problems in measuring pictographic discourses and proposed a series of measures for
analyzing individual pictographic discourses and larger samples of utterances. The pictographic speech
and sentence development framework and recommended measures are based on years of pictographic
intervention research, including two large studies of preschool children with severe speech impairment. His
framework describes the development of expressive language from early sign assemblages to sentences in
children and adults and highlights developmental patterns specific to graphic sign making [6]. Rendering
in virtual reality (VR) requires a lot of computing power, producing 90 frames per second at high resolution
with good antialiasing. Video data sent to VR headsets require high bandwidth and can be achieved only
over dedicated links. Denes G explains how to reduce rendering requirements and transfer bandwidth using
conceptually simple techniques that integrate well with existing rendering pipelines. Each even-numbered
frame is rendered at a lower resolution, and each odd-numbered frame remains high resolution but is
modified to compensate for the loss of previous high spatial frequencies. The technique relies on the limited
ability of the visual system to perceive high spatiotemporal frequencies. Despite the simplicity of its con-
cept, the correct implementation of this technique requires many nontrivial steps. The display photometric
time response must be modeled, flickering and motion artifacts must be avoided, and the resulting signal
must not exceed the dynamic range of the display [7].

Once an image is decomposed into many visual primitives, e.g., local interest points or regions, it is
very interesting to discover meaningful visual patterns from them. However, traditional clustering of visual
primitives usually ignores the spatial and eigenstructures between them, thus failing to discover high-level
visual patterns of complex structures. To overcome this problem, Wang et al. proposed to consider the
spatial and feature context between visual primitives for pattern recognition. By discovering spatial co-
occurrence patterns between visual primitives and feature co-occurrence patterns between different types
of features, this method can better resolve the ambiguity of clustering visual primitives. The pattern dis-
covery problem is formulated as regularized k-means clustering with spatial and feature context as con-
straints to improve pattern discovery results. The idea of k-means clustering, the k-means algorithm, is to
cluster each sample into the class of its nearest mean. He proposed a novel self-learning process to
progressively refine clustering results using discovered spatial or feature patterns. This self-learning pro-
cess guarantees convergence, and experiments on real images verify the effectiveness of the method [8].
Because the back propagation (BP) neural network is easy to fall into the local low point and slow con-
vergence speed in gesture recognition, Li et al. proposed a gesture recognition method combining chaos
algorithm and genetic algorithm. The Chaos algorithm is a chaotic sequence encryption algorithm that first
uses a one-way Hash function to hash the key to the initial value of the chaotic mapping, and the chaotic
sequence is taken after several iterations; then the chaotic sequence value generated by the iterations is
mapped to the american standard code for information interchange code, and then the byte-by-byte
heterogeneous operation is performed with the map data. According to the ergodicity of the chaotic algo-
rithm and the global convergence of the genetic algorithm, he encodes the weights and thresholds of the BP
neural network. He used the genetic algorithm to obtain the general optimal solution, and then by adding
chaotic disturbance, the general optimal solution was optimized to the exact optimal solution. Simulation
and experimental results show that CGA (Canonical Genetic Algorithm) greatly improves the real time and
accuracy of gesture recognition [9]. The previous studies provided a detailed analysis of the application of
visual guidance systems and graphic languages. It is undeniable that these studies have greatly promoted
the development of the corresponding fields. We can learn a lot from methodology and data analysis.
However, there are relatively few studies on animation vision systems in the field of intelligent environ-
ments, and it is necessary to fully apply these algorithms to the research in this field.
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3 The application of graphic language in animation visual
guidance system in intelligent environment

As an animation language, the graphics in the whole image are no longer just based on the relationship of
the physical form, but are arranged according to the structure of the picture. Depending on the composition
of the image, it can be colorful or simple and clear, or it can be felt using no color but only line drawing [10].
Changing the level of graphics and the degree of harmony with other elements of the image is the key to
how animation affects people’s feelings. Studies have shown that different images will bring people dif-
ferent emotions and different mental states, and different times will also cause people to have different
feelings about the same image. The image itself is pregnant with rich meaning. The feeling of an image
largely means that the visual attributes of the image stimulate people’s vision and make people express
different emotional expressions. The research on image perception semantics mainly involves extracting
visual image features, mapping image emotion, and so on [11]. The basic framework is shown in Figure 1.

As shown in Figure 1, the research on image perception semantics should first create a suitable image
library and place a feature image corresponding to the image library by exporting the image features into
the image library [12-14]. It uses a mechanism-specific mapping tool, which is used to create the emotional
space corresponding to the image. The mapping method here can be neural network, genetic algorithm,
support vector machine, and so on. Among them, neural networks are highly parallel and adaptable and
can be applied to many fields such as control, information, and prediction. So this article analyzes the
retrieval of graphical languages using neural networks. The emotional attributes of images are obtained
through the emotional space corresponding to the image library, which is used to sort and retrieve
images [15].

Computer animation is a tower-like two-story structure composed of logical scenes, visual scenes, and
various elements. Each computer animation consists of one or more logical views, which are juxtaposed,
and the first layer is the level created by these logical views. Each logical view also contains one or more
visuals, which are also in a side-by-side relationship. The sequences created by these visual scenes are
called the second layer, as shown in Figure 2 [16].

After the computer animation picture image library is established, the images in it must be prepro-
cessed [17,18]. After the image preview is complete, export the visual features of the image. To facilitate the
mass export of visual features of images, it must be ensured that the images in the image library can be
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Figure 2: Two-story tower structure for visual animation.

opened and stored normally. On this page, the images in the image library are uniformly stored in JPEG
format [19].

The color of the graphic is the most intuitive feature of the image, and it is the visual factor that affects
human emotional characteristics. Therefore, this article first selects the most intuitive color model for
research. The color feature of the graph refers to the image color of the biological world obtained from
research, the color feature of the image with multiple fields [20]. The relatively simple parameters are the
primary color of the image, the average color, and the color histogram, and so on, and the more complex
methods are the chromaticity time, the partial histogram algorithm, and the color correlation index.

The color behavior of an image has a significant impact on the emotion of an image, and it is the most
direct factor for people to judge the emotional appearance of an image. Different colors make people have
different emotional responses [21]. For example, red represents happiness, joy, and bliss; green represents
peace and strength; and blue represents calmness, wisdom, and depth. The normal removal of color
characteristics of an image is the basis for commenting on emotional characteristics.

The selection of color gamut is very important to color features and directly affects the basic judgment
and emotional response of human eyes to color features. Therefore, the determination of color space is the
basis of color feature synthesis. Common color gamuts include RGB, HSV, Luv, Lab, and so on, which
represent different colors at different angles [22]. There is no template for color gamut selection, but
different color gamuts will affect color characteristics, so there must be a template for color gamut selection.
Because the colored part is part of the visual effect, find the measurement from a visual perspective. In this
context, visual consistency is generally used as the indicator of color field selection, so that the selected
color field is closer to the human body’s understanding of color, so as to better reflect the influence of color
features on emotional characteristics [23]. The so-called visual consistency refers to finding the space
between two colors in the selected color gamut. When the visual difference between the two colors is large,
the space between the two colors is also large. When the visual difference between the two colors is small,
the distance between the two colors is also small. This field that satisfies color is called a color field with
visual consistency, and it is also an excellent color field that reflects visual characteristics from the per-
spective of color characteristics [24].

Graphics are described in the RGB color space, which is a three-dimensional space model with red
(Red), green (Green), and blue (Blue) as the first three colors. The model resembles a cube. It is a color
model for the Cartesian coordinate system, as shown in Figure 3.



1042 — Luning Zhao DE GRUYTER

Blue (0,0,255)

Cyan-blue

(255,255,255)
Pinkish red

(0,255,0)
G

(255’0’0) Yellow

Figure 3: RGB color space.

In the RGB color space, the starting position is represented by black, that is, the position where the
brightness of the first three colors is zero. The deepest-to-start vertex in the cube is shown in white,
which is the largest position. It is brighter than the first three colors. The dashed line from black to white
on the cube represents the change in the amount of gray, and the remaining points are typical colors.
Colors that occur in nature can find matching points in this color space. In this case, the space between
colors, such as red (255, 0, 0), magenta (255, 0, 255), and blue (0, 0, 255), can be found based on the
Euclidean distance:

d=0a-2)?+ -+ @ - 2> 1

The distance d; = 255 between red and magenta and the distance d, = 255 between blue and magenta
can be calculated, and obviously, these two distances are equal [25].

The RGB color space model is commonly used in applications such as camera systems and monitors. It
does not represent color in terms of consistency; for ordinary people without color expertise, RGB values
cannot be used to judge colors intuitively; for ordinary people without relevant knowledge, RGB color space
values are just color shades in the eyes of color blind people, lacking intuitive color sense. So it does not
conform to the principle of human perception of color [26]. So it was imperative to find the best color space
template we could find. The HSV color space model is visually compatible and better suited to the human
viewing system than the RGB color space model. HSV is an intuitive color model for the user, reflecting the
intuitive idea of “saturation” and “luminance” as two separate parameters. Similarly, the HSV color field
model also has three dimensions, which can represent three different color features at the same time,
namely, hue H (hue), S (saturation) saturation, and brightness V (value). The HSV gamut model looks
like a modified cone, as shown in Figure 4.

In the HSV color gamut, the H color represents the type of color, such as red, yellow, and green,
measured from the rounded corner of the base of the cone, ranging from 0° to 360°. S represents the color
depth, such as dark red and light red, measured by the percentage radius from the circular face with the
center parallel to the bottom, ranging from 0 to 100%, representing the conversion concentration from less
than 0% to full concentration 100%. The brightness V represents the lightness and darkness of the color,
which is measured by the percentage of the distance from the cone position to the vertex of the cone. The
size of the height cone is 0-100%, which means that the brightness changes from 0% darker to 100%
brighter [27]. In the HSV color gamut, the human eye’s perception of the visual characteristics of a color
image according to each part of the color space and components is independent of each other, and the
human eye can also detect changes between elements independently. The color field is about Euclidean size
between the three color components, and the difference between the colors observed by the human eye is
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Figure 4: HSV color model.

communicated linearly, which is more in line with the human visual system. Therefore, the HSV color field
model is chosen to reflect the visual characteristics of animated graphics [28].

Because computer animations often have black borders during playback, logical scene node images
and visual scene representative frame images also have black borders. Graphic libraries created using such
images will directly affect the evaluation of emotional and external aspects of visual features. By using the
method of color extraction, the color feature values of the image before and after the black border are
removed, as presented in Table 1 [29]. It can be seen from the data comparison that the first color before and
after subtraction of the black sample changes significantly, and the center color and area color also change
to a certain extent. Since the color of characters has a significant impact on emotional behavior, a small
color change can lead to a large change in emotion, so it is necessary to remove the black borders of the
images in the image library.

Depending on the perception of space, visual orientation is to use the three-dimensional knowledge of
human space to help people get from where they are now to where they want to go. The three principles of a
visual orientation system are the principle of wholeness, logic, and visibility. The visual guidance system
integrates the environmental information of the entire site, makes planning, and progresses step by
step [30].

The visual features of an image are the parametric features that the face removes from the visual view
of the image, including color, texture, and shape, and these parametric features will have the greatest
impact on the human visual image. When the human eye sees an image, the optic nerve recognizes the
received signal under the authorization of the brain and has an understanding of the content and sound
of the image based on previous visual experience and common sense. The process of visual cognition is
shown in Figure 5 [31].

As shown in the figure, human visual orientation is a direct factor in the appearance of an image and
has a significant impact on perception. A neural network is a self-training mapping mechanism through
which more accurate knowledge can be obtained through training based on available data. The neural
network constructs the visual features of the input image, finds the best relationship between the two, and

Table 1: Comparison of color eigenvalues before and after black edge removal in images

Name Before removing black edges After black edge removal
Quantified primary colors and percentages (0, 0, 0, 0.210) (10, 3, 1, 0.154)
Average color (125.12,0.528,0.754) (116.24,0.654,0.748)

Local color (132.52,0.521,0.452) (174.58,0.635,0.581)
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Figure 5: Visual cognitive process of pictures.

maintains the best relationship as a general mapping method for all data, so that the visual features of the
image can be transformed into emotional feature categories [32,33].

A neural network is a network composed of a large number of neurons, a model created by exercising
the basic characteristics of the brain. Neural networks consist of two basic features that regulate things in
the human brain. First, a neural network is a complex network with many interconnected dimensions.
Second, determine how the neural network components are connected and how information is processed.

The function of the artificial neural network is mainly reflected in the topology system and weight of the
neural network. The weights of the network represent the information storage of the network. Through the
training of samples, the neural network continuously adjusts parameters such as connection weights to
make the network development closer to the expected results. This process is the network training process.

There are mainly two types of artificial neurons, one is a single input neuron and the other is a multi-
variate input neuron.

(1) Single input neuron

A single-input neuron model is shown in Figure 6(a), where s is the input signal, w is the connection
weight, 0 is the bias value, and f is a transfer function. The input signal s is multiplied by the connection
weight w to obtain ws. It is sent to the accumulator, another input 1 is multiplied by the offset value 0, 1.6 is
also sent to the accumulator, and the output q is calculated through the accumulator. g is called the net
input, then n is input to the transfer function f, and the output ¢ of the neuron is calculated in f. The
calculation formula of the neuron is given as follows:

Enter Neurons Enter Neurons
. S1 N o1
o n n
w
s ——» > f —»t S L X > f —»t
T 0 m. Wy, 0
1 1
p
t=f(ws+0) t=f(m) =/ (Ewysit0)
i=1
(a) (b)

Figure 6: Neuron model. (a) Single-input neuron model; (b) neuron model with p input signals.



DE GRUYTER Application of graphic language in animation visual guidance system =— 1045

q=ws+0, )
t=f(Q. 3)

The offset value 6 and the connection weight value w are adjustable parameters. In the actual design
process, the appropriate transfer function f and appropriate parameters 6 and w can be selected to achieve
the most satisfactory results.

(2) Multiple input neurons

Usually, a neuron has several inputs, and the neuron’s processing of information is nonlinear.
A neuron with p input signals is shown in Figure 6(b).

Among them, the inputs of neurons are s, s,, ..., Sp, and the corresponding weights are wy;, w1y, ..., Wy
respectively. 0 is a bias value, the net input g is equal to the sum of the products of all input values and
weights, plus the bias value 0, and they are expressed as follows:

p
q =) wys; + 6, (4)
i=1
q is send to the transfer function f of the neuron, and the output t of the neuron is obtained through
nonlinear calculation. The calculation is given as follows:

p
t=fn) =f(zwusf + 9)- ©)
i=1
An artificial neuron network consists of many neurons, and its topology usually has two forms: hier-
archical neural network and interconnected neural network. Hierarchical networks can be divided into
several types, such as simple forward network and forward feedback network. The control neuron network
divides all neurons into input layer, intermediate layer, and output layer according to their functions, and
each layer is connected separately. Because the intermediate layer does not directly interact with the
external input and output, it is also called the hidden layer. Depending on the mode of operation, there
may be several hidden layers (generally no more than two) or none at all.
(1) Simple forward network
In a simple forward network, each neuron is only connected to the neurons of the previous layer,
the neurons of each layer only receive the input of the previous layer, and the subsequent neurons do
not return the signal response of the previous layer. Perceptron network, RBF network, and BP network
belong to the forward network.
(2) Feedback forward network
In a feedback-forward network, the output layer has detailed feedback after the input layer input, and
this network can be used to add a specific sequence of instructions. Neurocognitive devices and regression
BP networks fall into this category. The organizational model is shown in Figure 7.
The BP neural network has become the most widely used neural network due to its strong self-training
ability and superior characteristics. Its basic idea is the gradient descent method, which uses the gradient

Middle Output

Input layer
layer layer

Figure 7: Feedback-forward network structure.
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search technique with a view to minimizing the mean squared error between the actual output value and

the desired output value of the network. First, it has three great features:

(1) Nonlinear mapping ability: Since enough samples are provided for network training, the strategy of BP
network is that it can be completed from n-dimensional input to m-dimensional output through model
training and nonlinear mapping.

(2) Classification ability: Neural networks have a strong ability to distinguish input samples. In practical
problems, many things have limited interaction between samples. Similar samples may belong to
different classes, while samples that are farther apart may belong to the same class. Traditional
methods have limited classification ability in this case, while neural networks can solve problems close
to nonlinear sites, so they have a strong ability to distinguish and identify problems.

(3) Optimization calculation: Find the best parameter combination under specific conditions, so that the
function performance can reach the optimal value. Neural network objects can be configured as follows:
the objective function is used as the neural network transfer function, and the parameters are used as
dynamic fields of the network. Computing the parameters when the neural network passes through to a
steady state is the best solution to this problem.

When using the BP network for training and learning, a variety of key functions must be used, as
follows.
(1) Logarithmic sigmoid function
The logarithmic sigmoid function is also called the sigmoid logarithmic function. The function is
expressed as follows:

1
X) = ——r. 6
0= oo ©)
(2) Tangent sigmoid function
The tangent sigmoid function is also called the sigmoid tangent function. The value range of the
function is (-1, 1), which is suitable for the case of negative and positive data. This transfer function can
be selected after normalizing the data. The function expression is given as follows:

f(x) = tan g(x). @)

(3) Linear function
The function expression of the linear function is given as follows:

f(x) = kx. (8)

The value range of the function is on the entire real number field, which is suitable for the case where
the data output has positive and negative and unlimited range, and most of them are used for the final
extension of the value range of the output.

The conventional BP neural network learning algorithm has certain defects, so it should be improved.
There are two types of improvements. One is the use of heuristic learning methods, such as the learning
algorithm that introduces the momentum factor (Trainingdm function), the variable learning rate algorithm
(Trainda function), and the “elastic” learning algorithm (Trainrp function). The other category is to use
more efficient numerical optimization methods, such as conjugate gradient learning algorithm (including
Traincgf, Traincgp, Traincgb, Trainscg, and other functions), Quasi-Newton algorithm (including Trainbfg,
Trainoss, and other functions), and Levenberg—Marquardt optimization method (Trainlm function).

Different BP learning functions should be selected for different problems. The comparison of several
typical learning functions is presented in Table 2. (The convergence performance and the degree of storage
space occupied are represented by Arabic numerals, 1 means the fastest convergence speed and the largest
storage space occupation, and so on to reduce the degree).

The performance function of the BP network refers to the standard that can evaluate the training effect
of the neural network. The performance function is measured by some feedback on the network error signal
during the learning process. There are three commonly used performance functions:
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Table 2: Comparison of several typical learning functions

Learning function Use question type Convergence performance Occupied storage space
Trainscg Function fitting, pattern classification 3 3
Trainrp Pattern classification 1 4
Trainlm Function fitting 2 1
Trainbfg Function fitting 3 2
Traingdx Pattern classification 4 4

(1) Mean square error

n . 1.)2
MSE = Ele] = M_ 9)
n
(2) Mean absolute error
n
MAE = M_ (10)
n
(3) Error sum of squares
n
SSE = ) (1 — ap)?. (11)

i=1

where n is the number of output units, a; is the actual value of the kth output unit, and r; is the target value
of the ith output unit.

The following is a brief introduction to the learning process of the BP network:

In the (-1,1) interval, random values are assigned to each connection weight wj;, b;,, threshold T;, and y,.
A set of input and target samples S; = (sf, s¥, ...,s}) and Vi = (vf, V&, ...,v}) are randomly selected and
provided to the network.

Use input sample Sy = (sf, sX, ...,s5), connection weight wjj, and threshold T; to calculate the input p; of
each unit in the middle layer, and then use p; to calculate the output ¢; of each unit in the middle layer
through the transfer function.

n
pj = Zwijsi - Tj, ] = 1, 2, MU (8 (12)
i=1

G=f(), j=1,2,..,n. 13)

The output L, of each unit of the output layer is calculated by using the output c;, connection weight by,
and threshold y, of the intermediate layer, and then the response C, of each unit of the output layer is
calculated by the transfer function.

M=

Ly=)vG-y, r=1,2,..,m, (14)

j=1

C, =fL) r=1,2,..,m (15)

By using the network target vector Vi = (vK, v&, ...,v¥) and the actual output C, of the network, the
generalized error d¥ of each unit of the output layer is calculated.

df=@r-c)ca-c), t=12,..,m. (16)

The connection weight bj,, the generalization error of the output layer d,, and the output ¢; of the middle
layer are used to calculate the generalization error e}‘ of each unit in the middle layer.
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n
ef = [Zdr : vjr]cju - G)- 17)
i=1
The generalized error d} of the output layer and the output ¢; of the intermediate layer are used

to correct the connection weight v;, and the threshold y,, and the formula is expressed as follows
r=1,2,....m;j=12,...,n; O<a<l):

V(N +1) = v;(N) + a - df - ¢, (18)
YN +1) =y(N) + a-dk (19)

The generalized error ejk of each unit in the middle layer and the input Sy = (54, S, ..., Sp) of each unit
in the input layer are used to modify the connection weight w; and the threshold (i =1,2,...,m;
j=1,2,...,n; 0 < B <1),and the formula is expressed as follows:

(l)ij(N + 1) = (l)ij(N) + Be}‘sik, (20)
TN + 1) = T(N) + Bef. 1)

The next training sample vector is randomly selected and returned to formula (12) until the training of m
train-tests is completed.

Input and output samples are randomly reselected from the training sample m and returned to formula
(12) until the total network error E is less than the previously determined value, that is, the network
converges. If the number of trainings exceeds the specified number, the network cannot be converged.
As long as the error is propagated back and forth layer by layer, and the weights and thresholds between
layers are adjusted, the algorithm is called an error backpropagation algorithm. This error correction
algorithm can be extended to multiple levels with multiple intermediate levels.

Although Chinese designs have different concepts in using visual language, they are equally effective in
communicating visual effects to the public. Information representation in visual graphics takes many forms.
Whether it is the shape of the language or the language of the shape, it is the representation of different
emotions. Visual language is images, colors, lines, and their interrelationships. Generally speaking, the
image of the artist is his language. This is most evident in the media. Painting, world planning, and visual
architecture are arguably the most common features of the new phase of the 21st century art.

A smart environment can also be referred to as ambient intelligence. In the computer field, ambient
intelligence (Aml) refers to the electronic environment that is sensitive and responsive to humans. It is based
on ubiquitous computing, ubiquitous computing analysis, and human-centered computer interaction design.

With the advancement of science and technology, environmental engineering, as an important part of
on-site information technology, has attracted more and more attention from researchers. Environmental
perception technology is mainly traditional environmental perception technology and mobile phone per-
ception technology. The traditional environmental sensing technology judges the user’s environment
through the collected information. However, relying on textual information to judge the user interface
may not achieve the desired effect, so mobile viewing technology is slowly developing. Compared with
traditional environment perception technology, mobile vision technology integrates more different sensor
information into smart devices. By collecting the characteristic data collected by these sensors, the user
behavior and environmental processes, such as temperature, humidity, acceleration, noise, and other
information, are corrected through technology. Therefore, smart technology has good growth prospects
and growing material products in the military, medical, transportation, housing, logistics, and other fields.

Currently, most context-aware devices use network storage, which has better control due to better size,
openness, and comparability. However, due to the large number of storage interfaces, network transceivers,
and CPU memory on the server, it can easily become a system bottleneck and cannot meet the real-time
storage and data transmission requirements of today’s Internet. Since all data on the network has to be
forwarded and stored by the server, when more and more sensors are connected, there will be a lot of data
accumulation and improper storage. It must come into contact with a large amount of data and many other
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useless data, so the transmission performance is low and the real-time performance is poor. In view of the
problem that traditional smart devices are overloaded on the network, shutting down the system in time when
the network is interrupted can solve the problem of loose and irregular storage structures. The model adopts a
high-performance compression algorithm based on a multisensor database system. Data are sorted by storage
time and sensor type and is always compressed by type. Table 3 presents the configuration of several sensors.

When acquiring multifunction sensor data, the multifunction sensor data format is presented in
Table 4. The ex_length field represents the specified length of the additional space for sending data
during data transmission; the rxid field represents the number of the receiving node; the time field
represents the time stamp of the data. The txid field represents the number of transmitting nodes; the
parity field is used to control the parity of the database; and the rssi field represents the strength of the
transmitted radio frequency signal. The multifunction sensor must integrate the data before data trans-
mission to ensure that the data can be uniformly processed through the MODBUS process.

4 The expression form of graphic language

Graphic language appears in life in the form of visual elements, each graphic icon has its own unique visual
meaning, and the visual experience that each person has is also very different. The psychology of the visual
approach will also have a profound impact on the psychology of each model, as well as have a major impact
on public acceptance and cognitive change. Using a lot of visual effects can make the graphic language
more colorful and artistic, so that others can feel the shock of the brain and the effects brought by the visual
effects. Scientists have confirmed this idea: visual information is the most receptive of all information to the
cerebral cortex, and memory is more reliable. Receiving external information is done more visually than one
knows. Both text and graphics transmit information to the brain through the eyes. Because it conveys
information accurately and quickly, but at the same time is aimed at people with the same type of text, an
image can convey a more expressive and clear meaning, but different groups of people think differently.
The so-called animation refers to the animation produced by other technologies besides the technology
that uses real people and real objects to complete the action, which is called artificial film. With the
development of the times, animation, as a branch of art and technology, has gradually approached human
beings. Animation must include creative design and technical support, both of which are important. One

Table 3: Sensor configuration

Name Temperature Pressure Sound Microwave Infrared Multifunctional
sensor sensor sensor sensor sensor sensor

Parameter 1 1 1 1 1 Various

Nonintrusive Yes Yes Yes Yes Yes Yes

Transmission 433 433 433 433 433 922

frequency/MHz

Power supply Battery Battery Battery 220V Battery Battery

Table 4: Multifunction sensor data format

Data domain Length/bit Data domain Length/bit
ex_length 8 time 32

extra 160 txid 21

rxid 24 parity 3

rssi 8 - -
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way to differentiate animation and film and television projects is to look at the type of filming technique, the
creativity of the individual designers, and the film form factor. Movies and TV shows often end up with
realistic filming and great production background effects. Compared with art, the creative process of anima-
tion has the basic characteristics of randomness, creativity, imagination, and flexibility. As a complete art
course, animation integrates various artistic expression techniques such as painting, film and television
production, and digital media. Animation is also a product of the human social spirit, which enables visions
or ideas that are impossible in real life to be realized in animation activities. The most important feature of
animation is “movement.” The biggest difference between visual language and animation visual language is
that visual language includes all the languages that express and convey emotions to the brain through vision,
that is, visual language. So whether it is two dimensional or three dimensional, abstract is still abstract.
However, the visual language of animation must refer to the emotional and psychological communication
expressed through animation-based imagery. Therefore, with the advent of technology, animation is no
longer limited to handwriting, and more creative expressions emerge one after another. Ink and wash
animation, paper-cut animation, sticky king animation, cloud dimension animation, and other forms of
different styles give the audience different visual languages and convey different emotional effects.

The traditional Chinese classic “Three Monks” features characters in matching colors. The clothes of the
little monk are red, the clothes of the tall monk are blue, and the clothes of the fat monk are yellow.
Although the first three simple colors are used, they give the viewer a lot of attention. Due to the hot
summer, the fat monk’s clothes changed from red to pink after sweating. The color application of the entire
short film is very detailed and independent. What we are seeing is not just changing the color of the
character, but it can collectively contribute to behavior and a sense of color appeal, as shown in Figure 8.

5 The application of graphic language in animation visual guidance
system

Graphic language is one of the important ways of information transmission. In the globalization of cultural
fusion, the communication system is playing an increasingly important role. The guidance system is an
important graphic language of design, and it is an important way to establish domain understanding in the
whole guidance system design.

This article selects two-thirds of each type of images from the established image library A to form the
training sample library, with a total of 1,125 samples, and the remaining 375 samples form the test sample
library. Among them, the sample data of the training sample library and the test sample library of each
category are shown in Figure 9.

(2) (b)

Figure 8: Character color settings in “Three Monks.” (a) Three monks; (b) two monks.
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Figure 9: Sample data for training sample base and test sample base.
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As shown in Figure 9, the number of game types is the largest, accounting for almost one-third;
followed by music television, followed by animation, courseware, and advertising types.

To study the current Chinese public’s visual understanding of the elements in animated images, we
designed a questionnaire from the aspects of color choice, calligraphic fonts, graphic expression, and
modeling meaning. The subjects of the survey were 1,000 people in city A, including 500 males and
500 females. Figure 10 shows the details of age and the number of respondents working with animation
images.

Figure 11 shows respondents’ subjective perceptions of the importance of color choice, calligraphic
fonts, graphic expression, and modeling meaning. It can be seen from the figure that the respondents aged
21-30 paid more attention to the choice of color, and the highest number was 69 at the age of 21-30. It can
also be seen that the number of people aged 21-30 has great fluctuations in their preference for the four
aspects, and only 12 people choose calligraphy fonts. The 31-35-year olds were more evenly divided among
the four categories. The number of respondents who work with animation images decreases with age, and
the number of people who choose calligraphy fonts increases with age.

80 r u Color selection u Calligraphy font

= Graphic representation © Modeling significance
70
60

Number of people
N
(=]

30 |
20
10 |
0 1 1 1 1
21-30 31-35 36-45 46-55 Above 55
Age
45 - u Color selection u Calligraphy font

m Graphic representation = Modeling significance

|.| il L

21-30 31-35 36-45 46-55 Above 55
Age

Number of people

Figure 11: Respondents’ subjective perceptions of the importance of color choice, calligraphic fonts, graphic expression, and
styling meaning.
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6 Conclusion

In general, graphical languages have stronger advantages than plain languages. It expresses the charac-
teristics of clarity, transparency, clarity, easy to understand, not affected by regional and racial differ-
ences, and can have extensive exchanges and innovations throughout the platform. Especially in an era
full of graphic elements, graphic language is an important way to understand the natural world and
human society. However, visual orientation refers to the systems that designers design for public accep-
tance based on the principles of stability, originality, and visibility, such as icons, print ads, display
pages, and grouping designs. Visual orientation needs to be planned according to the inner activities of a
variety of people. Therefore, designers must also use visual physiology and psychology to manage their
own basic design elements and combine personal visual acuity and graphic language to better commu-
nicate the relationship between creators and the public. Through visual guidance, the viewer’s attention
can be captured so that they can follow the designer’s design ideas and quickly understand the creator’s
ideas to express.

Conflict of interest: The authors state no conflict of interest.

Data availability statement: The data that support the findings of this study are available from the
corresponding author upon reasonable request.
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