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Aiming at the problems of the radial basis network model, this paper proposes a multimedia vocal singing automation evaluation
network model, combined with the characteristics of multimedia modeling innovation design, and proposes a two-level
comprehensive model. First of all, the theory and algorithm of analytic hierarchy process and radial basis function network are
researched and analyzed, and the RBF is predicted for the mature area of multimedia development based on the three indicators of
the total amount of classified vocals. ,e prediction scheme evaluation system is then used to fit the prediction data and
influencing factors using the RBF network, and then the classified vocals are adjusted and synthesized hierarchically, and a
multimedia vocal classification prediction model is established. Finally, this paper uses an example to verify the feasibility
performance and prediction accuracy. Based on the above theory, the experiment uses VC++ 6.0 and Matlab 6.5 combined with
database technology to initially realize the evaluation system and achieves a good evaluation effect. ,e simulation results show
that three different algorithms are used to establish RBFO content prediction models. ,e correlation coefficient limit, root mean
square error prediction, and relative analysis error (RED) reached 0.9937, 15.5095, and 8.216, respectively. At the same time, the
evaluation results have high accuracy and credibility, which not only provide designers with ideas and improvement basis for
innovative designs but also ensure design quality, improve design efficiency, and show that RBF networks have good
generalization capabilities.

1. Introduction

Since the RBF network has strong self-organization, self-
learning, and associative memory capabilities, it can obtain
the weight of the importance of the evaluation target
through the learning of existing samples, and it can weaken
the human factor in the determination of the weight to
ensure it. ,erefore, the current radial basis network model
is widely used to solve the problems of actual prediction and
program evaluation [1]. For this type of problem, it is mainly
through learning, memorizing, and associating existing
actual data or evaluation results (called learning samples)
and then achieving the purpose of prediction or evaluation.
RBF network is a type of forward radial basis function
network; it has powerful vector classification function and
fast calculation ability [2–5]. Evaluation work is an im-
portant link in computer-aided innovation design. It helps to

open up new areas of computer-aided innovation design
research. Its systematic research will lay the foundation for
the development of computer-aided innovation design re-
search based on multimedia vocal music to establish and
improve the multimedia design theory and method system
will help the scientific, standardized, and quantified mul-
timedia design and evaluation.

RBF network is widely used because of its good ap-
proximation characteristics. It is applied to the fields of
function approximation, communication adaptive equal-
ization, and pattern recognition [6–9]. However, there are
still many problems to be solved in RBF network. ,e most
prominent one is the determination of the network topology;
in particular the selection of the number of nodes in the
hidden layer of the network and the performance-speed ratio
requires further research. ,e determination of the center
value of the layer node still needs the development of the
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clustering algorithm. Many scholars have carried out im-
proved research on this, but many algorithms are only
suitable for the situation where the network structure is
determined, and the network parameters cannot be opti-
mized at the same time. ,e recursive algorithm is the
premise that the RBF network can be applied online and in
real time in the control field. At present, it is mainly used to
combine the recursive K-mean algorithm and the recursive
least squares method, which has achieved certain results, but
more effective improvements are needed. ,e above issues
will further promote the application of RBF networks in
various fields [10].

,is paper proposes a prediction method based on RBF
network combined with fuzzy control. ,e model has fast
training speed and good convergence and can greatly reduce
the number of hidden layer neurons, and fuzzy control can
further correct the prediction error, so this method effec-
tively improves the prediction accuracy. If so, there will be
similar functions, causing trouble in processing and time
consumption in reasoning. In terms of optimizing the
content of fuzzy control, the main consideration is whether
the antecedent and subsequent parts of the control rules are
in the most reasonable state and whether there are con-
tradictions between different rules. Using the program
compiled by the method proposed in this paper, a short-
term vocal prediction test was carried out on the actual
regional power grid. ,e results showed that the prediction
accuracy was satisfactory.

2. Related Work

,e evaluation of multimedia vocal music singing design is a
multiobjective decision-making problem. To solve this
problem, we must first analyze the characteristics, re-
quirements, and various constraints of the design object and
then comprehensively search for various design options to
make decisions and select those that meet the design goals
and requirements. Recently, many scholars have done in-
depth research on the evaluation methods of multimedia
vocal music, such as fuzzy comprehensive evaluation
method, evaluation method based on gray theory, and ar-
tificial radial basis network evaluation method. Although
these researches on multimedia design evaluation that serve
the entire life cycle of multimedia have achieved certain
results, they still have different degrees of limitations, which
are generally manifested in the following aspects [11–13].

RBF network model prediction is a method to predict
systems with uncertain factors. In forecasting, Pandeya
[14] regards the observed data sequence as a random time-
varying gray quantity or process, rather than a random
process, and gradually whitens the gray quantity through
accumulation and subtraction generation, thereby
establishing a model relative to the solution of the dif-
ferential equation, as well as making predictions. Hindawi
[15] believes that it is suitable for analysis and prediction
under poor information conditions. One of its advantages
is as follows: it requires fewer vocal data, simple princi-
ples, no consideration of distribution rules, no consid-
eration of change trends, convenient calculations, and

high short-term prediction accuracy. ,e exponential
solution of the gray model differential equation is more
suitable for vocal sequences with an exponential growth
trend. When the degree of data dispersion is greater, the
greater the gray level of the data, the lower the prediction
accuracy. Lataifeh [16] found that the function definition
of the regression model is similar to that of the classifi-
cation model. ,e main difference is that the regression
model uses continuous predicted values, while the clas-
sification model uses discrete predicted values (such as
class labels). In this view, both regression and classifi-
cation are prediction problems. However, the data mining
industry generally believes that predicting continuous
values (e.g., using regression methods) is prediction, and
using prediction methods to predict class labels is clas-
sification. Many problems can be solved by linear re-
gression, and many nonlinear problems can be solved by
changing variables and transforming them into linear
problems. Based on this qualitative and quantitative
analysis, Priyadarshani [17] mathematically processed
decision-making problem thinking. RBF uses a relative
scale method to process various evaluation factors. It has
the advantages of being simple, easy to understand,
practical, flexible, and systematic. ,e field of decision-
making problems has been widely used.

After establishing the hierarchical structure, the mem-
bership relationship between the upper and lower elements
is determined. Rosner [18] believes that the next step is to
determine the weights of the elements at each level. For most
of the socioeconomic issues, especially the more complex
issues, the weights of the elements are not easy to obtain
directly. At this time, it is necessary to derive their weights
through appropriate methods. Analytic hierarchy process
uses the method that the decision-maker gives the judgment
matrix to derive the weight. ,e trend method is based on
historical vocal music data and establishes a model by an-
alyzing the development trend of vocal music and predicts
the total demand and geographical distribution of vocal
music in the future.,e prerequisite for using this method is
to have enough small area vocal statistics [19–24]. ,e
advantages of the trend method are as follows: the method is
simple, only the historical data of the vocal music of the
district is needed, and the required amount of data is small.
At the same time, its disadvantages are as follows: the
smoothness and continuity of the vocal growth curve are
poor, and it is not suitable for the vacant district in the past.
,e land-use simulation method is a top-down prediction
method. ,e future development of the community is
simulated through the model, and the result of the system
vocal music prediction is allocated to each community. ,e
land-use simulation method has the following advantages: it
can make full use of the results of the system’s vocal music
prediction and predict the spatial distribution of the future
distribution network vocal music based on it; at the same
time, the land-use simulation model and the vocal music
model can be used to analyze in detail the factors affecting
the growth of vocal music. It is suitable for multischeme
research, can simulate the development of the community,
has high prediction accuracy, and can meet the purpose of
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long-term planning. But, at the same time, the land-use
simulation method requires a lot of spatial data and suffi-
cient computing resources, and the computational workload
is relatively large [25–27].

3. RBF Network Parameter Setting

3.1. Analysis of the Radial Basis Equation. ,e main differ-
ence between the various mathematical models of RBF
network neurons is that they use different transfer functions,
so that neurons have different information processing
characteristics.,e information processing characteristics of
neurons are one of the three major factors that determine the
overall performance of the artificial radial basis network.

,e transfer function of a neuron reflects the relation-
ship between the output of the neuron and its activation
state.

L(w, b, a) � 
1
2
W

t
W −  zy W

t
x + b  − 1 . (1)

,e nonlinear transfer function is a nondecreasing
continuous function from the real number domain R to the
closed set of [0,1], which represents the state-continuous
neuron model. ,e change of vocal music has its uncertainty
on the one hand.

However, under certain conditions, there is an obvious
trend of change. Once the trend of vocal music is found, the
future vocal music situation can be judged according to the
trend, and the result can be obtained. ,e main changes in
vocal music include horizontal trends, linear trends, and
seasonal trends. ,eir common feature is that they only
extrapolate the trend and do not perform statistical pro-
cessing on the random components.

u(P) − u x1( , u x2( , u x3( , . . . , u xn−1( , u xn(   � 0. (2)

,e neuron model using probabilistic transfer function
has an uncertain relationship between input and output, and
a random function is needed to describe the probability that
the output state is 1 or 0. In competitive learning, the output
units of the network compete with each other, and finally
only one of the strongest is activated.

,e node is also likely to work abnormally or be
damaged due to the surrounding environment. ,e most
common situation is that there is a lateral inhibitory con-
nection between the output neurons, so that when there is a
certain unit in the original output unit and it is stronger, it
will win and suppress other units. In the end, only this strong
unit will be active.

y W
t
W + b ≥ 1, if(a< b),

x W
t
W − a ≥ 1, if(a> b).

⎧⎪⎨

⎪⎩
(3)

,e overlapping range of the membership function
should account for at least 25% of the range of a single fuzzy
set. ,e membership function should follow the semantic
order and avoid inappropriate overlap. It is worth men-
tioning that the superposition range between membership
functions should not be too large (generally should not

exceed 75%); otherwise, it means that the membership
function representing the fuzzy set is too flat, so that, in the
actual control process, the change of variables is relatively
slow.

3.2. Network Node Evaluation. ,e RBF network node
adopts one-by-one recovery method to check the influence
of the 7 samples on the model. First, after preprocessing all
samples with a combination of first derivative and SNV, the
SPXY algorithm is used to divide 65 calibration set samples
and 35 prediction set samples. After analyzing the prediction
set samples, it is found that the S-010 sample with a larger
residual value is divided into the prediction set. Since it is not
determined whether it is an abnormal sample, considering
the later model prediction, it needs to be manually divided
into the calibration set.

if[abs w, t|f(w, t) ⊂ R > 0], minϕ(w) −
1
2
w

t
w � 0.

(4)

Finally, 66 calibration set samples and 34 prediction set
samples are obtained. ,en we remove all the tentative
abnormal samples from the calibration set and recover them
one by one. Finally, Table 1 uses partial least squares re-
gression, RBF network, and radial basis function to establish
prediction models, with R, RMSEP, and RPD as the models.

During the process, the overall nature of the particles
generated is unchanged, which is a manifestation of the
individual’s degradation behavior. ,e continued degrada-
tion process of these particles also reflects the individual’s
future predicted degradation trend.

,e parameters of the Gaussian kernel function are
usually obtained by the pattern clustering method K-NN.
,e specific process is as follows: First is initialization, where
the parameters of the Gaussian kernel function of each node
are determined according to all input samples, including the
central value and the initial value of the standardized
constant; second is using the K-NN method in the cluster
analysis to obtain the parameters of the network kernel
function; and third, according to the input sample, we use
the algorithm to obtain the weight of the output.

W
t

× x + b≥ 1, else, y − 1 � 0,

W
t

× x + b≤ 1, else, y + 1 � 0.

⎧⎨

⎩ (5)

,ere are two common types of nodes in a radial basis
network. One type is to receive input weighted signals
from all directions; that is, the collection point of in-
formation is called an inner star node; the other type is to
send output weighted signals from all directions, that is,
the divergence point of information. It is called an alien
node. As long as the relationship between input and
output is continuously given, in the learning process of the
radial basis network, an internal structure representing
this relationship will surely be formed within it, and only
the speed of the relationship formation can reach a
practical value.
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It can be seen that the radial basis function is only
sensitive to the input near the “center.” As the distance from
the “center” increases, the output of the function quickly
decreases to a very small value, showing a kind of “local
sensitivity.” ,e speed of reduction is determined by the
width. ,erefore, the energy consumption in the MAC layer
network of the wireless sensor network is reduced to a
minimum, and the ability to adapt to the frequent changes of
the network topology is also required.

,e algorithm first arranges the distribution of sampling
points through the method of network training and fitting
constructs and trains a suitable RBF network according to
the characteristics of the sampling points. After training, the
prediction performance of the RBF network is just right.,e
network output can be predicted. ,e process of genetic
algorithm is extreme value optimization.

3.3. Hierarchical Nesting of Radial Basis Networks. ,is
method will cause the particles to lose diversity over time. In
order to increase the effectiveness of the algorithm, try to
improve the algorithm. ,en the remaining life of the RBF
network, that is, the remaining time for the system’s fault
characteristic value to reach the critical threshold, can be
obtained. Due to the uncertainty of the prediction, the
remaining life prediction result should be described in the
form of probability in Table 2. In order to obtain a point
estimate of the remaining life, it is necessary to judge when
the degradation prediction estimate exceeds the preset
critical threshold.

,e first step in designing a fuzzy controller is to select
input and output language variables. Too many input and
output language variables are selected, and the control
process is particularly complicated, and the real-time per-
formance is poor: too few input and output language var-
iables are selected.

Since fuzzy control is a control system that simulates
manual operation, we should go back and carefully un-
derstand the entire process of manually controlling an
object, which may help us to choose the appropriate input
and output variables.

lim
x⟶∞

[f(x) − f(x − 1)] − lim
x⟶∞

sgn  yα + b  � 0. (7)

Local distribution means that when the input falls in a
small designated area of the input space, the radial basis

function of the hidden unit makes a meaningful nonzero
response. ,e radial symmetric decay of the center refers to
the input with the same radial distance from the center
vector c of the basis function.

for(x⟶ 1, y⟶ x),
zβ y[(w × x) + b] 

zβ ∗ x
− 1 � 0. (8)

zL(x)

zW
� −  α(y + x) � 0,

zL(y)

zW
� −  α(y − x) � 0,

 (9)

and if the S-type layer has enough neurons, it can train
any functional relationship between input and output. In the
state-space model in the article, you can try to analyze the
influence of different particle numbers on the prediction
results. In addition, in order to reduce the impact of particle
degradation in the particle filter algorithm, a random
resampling method is used.

4. Construction of Multimedia Vocal Singing
Automation Evaluation Model

4.1. RBFNetwork Link. RBF is a commonly used three-layer
nonlinear forward radial basis network. ,e input layer is
composed of signal source nodes, the second layer is the
hidden layer, and the third layer is the output layer. ,e
transformation from the input space to the hidden space of
the RBF neural network is nonlinear, while the transfor-
mation from the hidden layer space to the output layer space
is linear. Because it simulates the neural network structure of
the human brain that is locally adjusted and covers the
receiving field (or receptive field), the RBF network is a local
approximation network.

∀L(x, t)

W(x, t)
∈ sin θ, if(θ > 0), 

zL

zW
∗w −  αyx � 0. (10)

It has been proved that it can approximate any conti-
nuity with arbitrary precision. For wireless sensor networks,
the nodes often rely on batteries, and the batteries are not
easy to replace. ,e RBF network is suitable for the ap-
proximation of multivariable functions. As long as the center
is selected properly, the RBF network composed of few
neurons can obtain better approximation results, and it also
has the advantage of the only best approximation point.

Among them, the basis function in the hidden layer
produces a localized response to the input excitation; that is,

Table 1: RBF network node evaluation description.

RBF node Parameters model 1 ANN node Parameters model 2 KNN node Parameters model 3
1 15 1 11 1 12
2 13 2 34 2 14
3 40 3 18 3 11
4 20 4 18 4 24
5 22 5 53 5 10
6 54 6 34 6 59
7 18 7 53 7 17
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each hidden node has a parameter vector called the center,
which is used to compare with the network input vector to
generate a radially symmetric response. Only when the input

falls in a small designated area, the hidden node will make a
meaningful nonzero response.,e response value is between
0 and 1.

 L p, u, v, t
u

( dp du dv dt −  Lloc t
u
, v(  + Lcls(p, u)dp du dv dt � 0. (11)

,eoutput unit is generally linear; that is, the output unit
performs a linear weighted combination on the hidden node
output. After the center and width of the RBF function are
selected, the weight coefficients from the hidden layer to the
output layer are trained. Since the relationship between the
output layers in Figure 1 is a linear equation set, the weight
coefficient becomes a linear optimization problem. Various
linear optimization algorithms include error correction al-
gorithms based on supervised gradient descent, least squares
recursive algorithms, etc.

,e adaptation factor value of the island will be con-
tinuously changed in the iterative process according to the
degree of adaptation of the sample to the island. ,e
population with a relatively large adaptation factor value is
retained, other individuals are exchanged, and a new pop-
ulation is generated, avoiding selecting a network from a set
of neural networks. When the information stored in the
discarded network is lost, the final network after training can
be regarded as an optimal solution of the entire solution
space.

df(x, y)

dx dy
−

dsgn 
n−1
i�0 ai · yi · x, xi(  + b 

dx dy
� 0. (12)

,is method is simple due to the calculation process.,e
speed is faster and it is easy to apply. It has better ap-
proximation performance, so the RBF network in this paper
adopts this learning method. ,is method consists of two
stages: one is the self-organized learning stage, which is the
stage of learning the center and variance of the hidden layer
basis function; the other is the supervised learning stage,
which is the stage of learning the weights of the output layer.

4.2. Multimedia Pattern Recognition. ,e H learning rule,
also known as the least mean square (LMS) error rule, trains
the weights, so that it can get faster convergence speed and
higher sugar content compared to the perceptron. However,
this network protocol does not take energy consumption as

the first consideration, so it cannot be applied to wireless
sensor networks.

Using Matlab to modify the parameters in the program
before each simulation will waste a lot of time, so I hope that
future researchers can integrate several programs into a
simulation system, and it can be implemented quickly by
modifying different parameters on the control panel.

w(x, y) �

w∗ 
n−1

i�0
ai · xi · yi ∗ 

n−1

i�0
xi · yi, x>y,

w∗ 
n−1

i�0
xi · yi, x≤y.

⎛⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎜⎝
(13)

,e RBF network requires a large number of training
samples, and, due to the existence of the number of network
layers and the number of hidden layer nodes in Figure 2,
redundancy makes the convergence speed of the network
slow and cannot guarantee that the network error converges
to the global minimum; meanwhile the basis function of the
hidden layer node of the RBF network adopts it. ,e acti-
vation function is determined by the distance between the
center vector of the hidden unit and the input vector.

min
w,b

0.5‖w‖
2
, s.t.yi xi · w + b( > 1for i � 1, 2, . . . , n − 1, n{ }. (14)

,e response of the RBF network is completely local.
Compared with the RBF network, the RBF network not only
has a physiological basis but also has a simpler structure and
a faster learning speed. It has great flexibility when
approaching a limited area. ,is relies on a large number of
hidden units.

4.3. Automated Evaluation Model Weight Distribution.
,e form of the nonlinear function used in the RBF network
is not critical to the automatic evaluation of network per-
formance. ,e key factor is the determination of nodes and
the selection of the data center. However, the selection of

Table 2: Description of radial basis network hierarchy.

Network step Input value Output value
1 ,e main idea of analysis of variance is: quicksort(srcsum,low,pos-1);
2 To decompose the total square SST: void bigRootPile(int ∗ arr, int len)
3 ,e regression sum of squares SSR: int temp� arr(k);
4 ,e residual sum of squares SSE: int pivot� srcsum[0];
5 ,e significance test M � 2/

���
w2

√
: int low� 0,high� sizeof(srcsum)/4–1;

6 ,e regression equation is g(x): int srcsum [3]� {101,9,11};
7 It is mainly to do analysis of variance: printf(“srcsum(%d)�%d “,i,srcsum[i]);
8 Test of the regression coefficient Wt × x: quicksort(srcsum,pos+1,high);
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points and data centers is particularly difficult to determine,
which affects the performance of the RBF network. In view
of the problems of RBF networks, many scholars have done
in-depth research and proposed new network models. ,ey
have made improvements in the determination of data
centers and network structures, effectively improving the
generalization and recognition capabilities of RBF networks.

 xi · w − exp(x)∗ b + 1 yi � 1,

 xi · w + exp(x)∗ b + 1 yi � −1.

⎧⎪⎨

⎪⎩
(15)

Obviously, if a data point has multiple adjacent data
points, the data point has a high density value. Taking the
model established by RBF as an example, the analysis data
can be obtained: the samples S-010, S-059, S-076, and S-081
with large residual errors are recovered one by one into the
calibration set.

,e sample S-050 recovered in Figure 3 has significantly
improved the performance of the model; that is, the R value
is increased from 0.9913 to 0.9914, the RMSEP value is
reduced from 16.7741 to 16.6523, and the RPD value is
increased from 7.6568 to 7.7128, indicating that the sample
has a certain contribution to the model; it is not an abnormal
sample, so it is recovered.

After recovering the sample S-001 with an abnormal
leverage value, the performance of the model has been
improved; that is, the RMSEP is reduced from 16.7741 to
16.7351 and the RPD value is increased from 7.6568 to
7.6746, indicating that the sample has a certain effect on the
model.

After recovering the sample S-095 with abnormal le-
verage and residuals in Table 3, R increased from 0.9913 to
0.9915, the RMSEP value decreased from 0.7741 to 0.5668,
and the RPD value increased from 0.6568 to 0.6568.0.7526;
the model performance is comprehensively improved, and it
needs to be recycled. Similarly, analyzing PLS model and

RBF neural network can get abnormal samples that need to
be eliminated, while S-001 and S-095 are pairs of models. All
have a certain contribution and need to be recycled.

IEEE 802.11 network protocol cares more about the
network bandwidth, network delay, and the fairness of the
entire network. As can be seen from the above description,
the clustering algorithm selects the data point with the
highest density index as the center of the RBF network based
on the distance between the data points. If the two data
points are very close, they are very representative at the same
time. In this case, using the clustering algorithm to select the
center vector may miss some meaningful data points in the
data set, and the clustering algorithm generally needs to set
the number of clusters, and the order of center point se-
lection will also affect the clustering results.

4.4. Vocal Singing Evaluation Factor. In order to obtain
enough sample values for vocal performance evaluation, to
improve the accuracy of the regression equation in the later
stage, and to better ensure that the errors of the uniform
design table are sufficiently reasonable, usually the number
of levels is chosen to be about times the number of factors.
Taking into account the factors selected in this experiment, it
is the automatic evaluation of the main multimedia vocal
performances that affects product defects, so the average is
17, and, within the range of values, 17 levels are uniformly
selected.

 Y[i|i � 0, 1, 2, 3, j − 1, j]j


N
i�1 N × Wj

−


N
i�1 Xi × Wj

N
� 0. (16)

Here, the degree of freedom is n-s-l distribution. Var-
iables that are not significant after testing are secondary
variables. At this time, the variable with the smallest partial
regression sum of squares can be removed to form a new
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Figure 1: RBF network link topology.
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regression equation and test again until the final regression
equation is significant and only contains important variable.

,e sensor node only listens to the wireless channel
when it needs to send and receive data and tries to enter the
dormant state when there is no data to send and receive.
Because the above calculation process is relatively

complicated, statistical software is often used for auxiliary
calculation.

Figure 4 uses time to replace the factors that affect vocal
music. According to the past statistical data of vocal music,
the law of its changes over time is found, and a time series
model is established to infer future vocal values. ,e basic
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hypothesis is as follows: the changing law of vocal music in
the past will continue into the future; that is, the future is a
continuation of the past. ,e main mathematical models
include autoregressive (AR) model, moving average (MA)
model, and autoregressive moving average (ARMA) model.

In the experiment, 100 samples were tested by lever
value and residual T to eliminate 4 abnormal samples, and
96 samples remained. ,is study uses SPXY algorithm to
divide the 96 samples into two parts: correction set and
prediction set. ,e correction set is used to build the
prediction model, and the prediction set is used to test and
evaluate the performance of the model. When dividing, we
divide the set with a ratio of 2 : 1 and select 60 representative
samples from 96 samples as calibration set samples and the
remaining 36 samples as prediction set samples for the
correlation coefficient index of the sample distribution of
the prediction set.
 s(i, j) − s(i − 1, j − 1) − 

m


n

w(m, n) · x(i + m, j + n) � 0.

(17)

According to different application backgrounds, wireless
sensor networks are generally used for data collection, de-
tection, emergency alarms, and target tracking. ,e main
purpose of the significance test of the regression coefficient is
to eliminate those dispensable variables, which is conducive
to better prediction and control. Here, the partial regression
sum of squares is mainly used to measure the degree of
influence of each variable in the regression and then to judge
whether the variable is important or not.

5. ApplicationandAnalysisofMultimediaVocal
Singing Automation Evaluation Model

5.1. RBFNetworkData Preprocessing. ,e idea of RBF radial
basis network integration and optimization treats the entire
network system as an integration of multiple single networks
for training. Each single network can be regarded as an
island. Each network adopts the same structure and inputs
the same training samples.

During the training process, strategies such as
training times or error expectations can be used to
control, and an adaptation factor is set for each island
network. Let the adaptation factors of different networks
migrate to each other, and carry out crossover, mutation,
and selection.

lim
x⟶∞

mnw(m, n) × x(i + m, j + n)

lim
x⟶∞

mnw(m, n)
� 1. (18)

,e uniform design mainly considers that the test points
are evenly distributed within the test range. Compared with
the orthogonal design, it has a unique way of distributing
points, which is mainly manifested in the following aspects:
(1) Each level of each factor is performed twice and only one
test is done. (2) ,e test points of any two factors can be
marked according to the increase in the number of levels.

Uniform design has the advantages of arranging less test
times and evenly spreading test points within the test range.
,is considers the use of uniform design to arrange sampling
points. In the uniform design in Figure 5, the level of each
factor directly affects the accuracy of the fitting model. At the
same time, these tests do not have the problem of interaction
combination of various areas in the horizontal soil where
they are located:

s(t) �

a

w(a) · x(t − a)

x(t − a)

|

−x(t − a)


a

w(a) . (19)

,e OLS method is derived from the residuals through
the orthogonalization of the regression operator.We learn to
choose the appropriate regression operator vector and its
number, so that the network output meets the quadratic
performance requirements: the regression operator is di-
rectly constituted by the RBF.

5.2. Simulation of the Automatic Evaluation Model of Vocal
Music Singing. Orthogonal least squares algorithm can
combine the selection of RBF center with the learning of
output weights, so it has been widely used in the automatic
evaluation of actual vocal music. However, if the learning
data contains noise or the stopping threshold of the learning
algorithm is not selected properly, it will cause the OLS
algorithm to overfit and reduce the generalization ability of
the network. Table 4 provides the relevant radial basis
network toolbox in the MATLAB Radial Basis Network
Toolbox using the recursive orthogonal least squares (ROLS)
method.

,e data proves that the uniform design has better ro-
bustness than the traditional experimental design. At the
same time, the uniform design can arrange an experimental
design scheme with more factors and fewer experiments,
which can reflect the main laws of changes in things.

,erefore, the uniform experimental design method
mainly includes the following steps: firstly we select the test
factors and determine the factors; secondly, we select the
appropriate uniform design table, arrange the factor levels,
and arrange the test data according to the test plan and

Table 3: Model performance data description.

Data group RPD 1 RPD 2 RPD 3 RPD 4 RPD 5
1 1.82087 0.09899 0.43799 −0.20306 0.53818
2 −0.27033 0.12907 0.1874 −4.18358 0.34569
3 9.99147 0.14925 0.53636 0.41295 0.53928
4 0.20987 0.01689 0.55578 −0.78639 0.22905
5 −1.19597 0.24574 0.50713 1.82087 0.09899
6 1.4026 0.10238 0.01055 −0.27033 0.12907
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conduct the test operation. Finally, according to the uni-
formly designed test data that has been arranged, combined
with regression analysis, the validity of the model is judged
by using the significance test and other indicators, and the
importance of the influencing factors is analyzed.

 u(P) − u(P − 1) � 0,

 u x1( , u x2( , u x3( , . . . , u xn−1( , u xn(   � 1.

⎧⎪⎨

⎪⎩
(20)

,e design of fuzzy controller relies on practical expe-
rience. Insufficient understanding of the control process, or
failure to sum up a complete experience, will affect the
control effect. In addition, even if the control rules are
perfect, if the control process continues to change, the
control will not match the actual situation. Aiming at the
above problems, a self-organizing, self-adapting, fuzzy
controller can be used, which can automatically modify and
adjust the control during operation, so that the system
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performance can be continuously improved until the pre-
determined effect is achieved.

5.3. Example Application and Analysis. ,ere are two types
of vocal score results from Moldflow analysis. One is a
graphical result showing the possible shapes and sizes of the
vocal score; the other is an XML file, where the coordinates
of the vocal score are mostly extracted through XML.,e file
of the Moldflow vocal score result includes two parts: a file
header and a data segment. ,e file header includes the
stored file name, path, and other information.

zH(P)

zP
�

z h x1( , h x2( , h x3( , . . . , h xn−1( , h xn(  

zh(xn)
. (21)

,e core part of fuzzy control is the fuzzy controller,
which plays an important role in the fuzzy control system.
,erefore, in the fuzzy control system, the work of designing
and adjusting the fuzzy controller is very important. ,e
design process generally has the following steps: (1) the
current error and error rate of change are calculated based
on the control setting and actual output; (2) the exact value
of the error and error rate of change are calculated; (3) the
control rule (namely, the synthesis algorithm) calculates the
fuzzy control quantity; (4) the calculated fuzzy control
quantity is defuzzified and added to the control object.

,e evaluation values of 30 groups of experts on the new
model in the database in Figure 6 are taken as the training
samples of the first-level evaluation network, in which the
factor set is the input samples of the first-level evaluation

Table 4: Automated evaluation process of vocal music singing.

Algorithm steps ,e selection of RBF center ,e generalization of the network
1 ,is is mainly divided into it: if(temp≥ arr[i])break;
2 ,e significance test of zy(Wtx + b): arr(k)� arr[i];
3 ,e regression equation β(n ∈ t): for(int i� 2∗k; i≤ len; i∗� 2)
4 ,e significance of  (a∗x + b): for(int i� low; i≤ high; i++)
5 ,e uniform experimental design: arr(k)� temp;
6 Method mainly includes the following steps: while(i≤mid)
7 We select the test factors L(w, b, a): if((i< len)&&(arr[i]<arr[i+1]))
8 We determine the factors lim

x⟶∞
1
2w

tw: for(int i� 0; i≤ len; i++)
9 For uniform design table: void bigsort(int ∗ arr, int len)
10 Secondly, we select the appropriate: int temp� arr[0];
11 ,e validity of the model: arr[0]� arr[len-i];
12 By using min ϕ(w): arr[len-i]� temp;
13 Significance test and other indicators: adjustdownmy(arr,0,len-i-1);
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network; the rest are the output samples of the first-level
evaluation network and are used as the second-level
evaluation.

,erefore, the wireless sensor network MAC protocol is
different from the traditional MAC protocol. In order to

reduce energy consumption. ,e input samples of the
network are used for the final comprehensive evaluation and
the evaluation interval is set. ,e general evaluation system
can be divided into very good, good, good, fair, poor, and
very poor according to habits.

tan(α(i, j))

tan(α(i − 1, j − 1))
�
cos Ti(i − 1, j − 1)/Tj(i − 1, j − 1) sin Ti(i − 1, j − 1)/Tj(i − 1, j − 1) 

cos Ti(i, j)/Tj(i, j) sin Ti(i, j)/Tj(i, j) 
. (22)

,e experimental results show that the input and output
space of vocal music prediction is divided into unequal fuzzy
sets, such as high, medium, and low, and then a set of fuzzy
rules are used to express the relationship between the input
and output of vocal prediction. ,e antecedent of the re-
lationship is the combination of different fuzzy sets of the
input variables, the latter is the expression of the output
variable, and the output variable is expressed as a linear
combination of the input variables.

6. Conclusion

Based on RBF network multiobjective optimization and
fuzzy mathematics evaluation method, this paper selects the
appropriate membership function and weighting coefficient
to improve the original networkand establishes the auto-
matic evaluation of multimedia vocal singing with the
network comprehensive score as the output value. ,e RBF
network realizes the evaluation of multimedia vocal music
quality and finds the best evaluation combination of mul-
timedia vocal singing automation evaluation through op-
timization. First, a criterion layer with 4 elements and a
scheme layer with 5 prediction models with relatively strong
predictive ability are established. ,e combined multi-
objective decision-making method has the characteristics of
human thinking analysis, judgment, and synthesis. Second,
the combination predictionmethod and the RBFmethod are
combined to predict the total value of the categorized vocal
music value, the increase amount, and the corresponding
growth rate, so that the inherent law of the categorized vocal
music value can be predicted more comprehensively. At the
same time, compared with a single indicator as a single
prediction and analysis object, the stability of prediction
accuracy is better. An accurate and reliable CAE simulation
model is established through experiments, and a uniform
test design is arranged to simulate and analyze the multi-
media vocal forming process. Finally, according to the
analysis results, the warping area regression equations are
established respectively, and the significance test and
analysis of the regression coefficients are used to obtain the
degree of influence of each multimedia vocal singing au-
tomation evaluation on each defect. ,e simulation results
show that the hierarchical form reflects the decision-making
characteristics of the complex system well. ,e sampling
points are arranged uniformly for many times, and the
network factor is used as the network input to construct a

high-precision RBF network and find the optimal solution
for the automated evaluation system.
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