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Abstract.The Internet world takes information technology as the axis, so as to carry 
out related things. It affects our life mode, work mode, education mode and other 

aspects, and is accompanied by us to explore the mysteries of the unknown field. 
The development of information technology and the scope of information application 

are growing at an unexpected rate. This also requires us to adapt to new changes 
and new models.This research compares the teaching effect of the mental health 
course without background music aesthetics by comparing the psychological quality 

level, classroom subjective experience and objective materials of college students 
before and after the implementation of the mental health course. Analysis of the data 
shows that the method in this paper has a certain accuracy, and its efficiency is 

7.77% higher than that of the traditional model. The above results show that the 
integration of background music aesthetics into the mental health course can 

improve college students' level of involvement in the classroom, a relaxed state of 
mind, a positive and pleasant psychological atmosphere, improve their satisfaction 
with the classroom, and better internalize the teacher's leadership. Students in a 

mental health classroom with music performed better in classroom objective 
behavior than students in a traditional mental health classroom. 
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1 INTRODUCTION 

Mental health is the foundation of talent quality. Only with mental health can college students' 
morality, intelligence, physique and beauty be fully developed. Only mental health can cultivate 
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college students' practical ability and innovative spirit. College students are the future of the country 
and the hope of the nation. It is the primary task of college education to cultivate them into high-
quality talents with healthy body and mind, which requires us to attach importance to the 

development and research of mental health education in colleges and universities[16]. In recent 
years, the rapid development of computer and network technology has exerted a lot of new 

influences on college students' mental health. College students can share high-quality resources on 
the Internet, obtain information more conveniently, and communicate with each other more 
conveniently. However, while the Internet brings great convenience to college students' study and 

life, it also has a lot of negative influences on college students' mental health. Many college students 
don't know how to restrain and control themselves when surfing the Internet, and they are addicted 

to the illusory world of the Internet, so they can't extricate themselves, and suffer from network 
dependence and network[14]. 

The unique psychological characteristics of college students in this period make them have a 

particularly sharp perception, so they are also easy to accept new things. Therefore, using music 
education is easier for college students to accept than traditional simple theoretical preaching, and 
its role is also easier to show. In college mental health education, the use of music education plays 

a very important role in solving college students' psychological problems, and also has high 
theoretical research value for music psychology and psychiatry[9]. Music is of great significance to 

regulate college students' emotions, relieve pressure, cultivate sentiment and improve their 
personality the integration of Embedded Systems can enhance the effectiveness of music education 
for college students. By incorporating interactive devices and software applications into music 

instruction, educators can create immersive learning experiences that resonate with the unique 
psychological characteristics of college students.  

With the rapid development of computer networks in China and the great increase of the number 

of Internet users in China, the influence of information transmitted by computer networks on 
people's psychological health, especially college students, is growing continuously[11]. The influence 

of the network on their psychology is extremely complex, with both positive and negative influences 
that cannot be ignored[1]. The purpose of this study is to analyze the influence of the network 
environment on college students' psychology and mental health education work, combine the 

successful experience of vocal music teaching, explore the ideas of college students' mental health 
education in the network environment, and propose measures to implement network-based 

education for college students' mental health[13]. The innovations are: 

(1) On the basis of summarizing the experience and lessons of traditional college students' 
mental health education and the practical experience of online education, this paper tries to carry 

out the theoretical analysis of college students' mental health work in the network environment, and 
try to combine the actual situation to discuss how to use the network effectively and effectively. 
Carry out the mental health education of college students in the new era. 

(2) Through the long-term observation and recording of vocal music video teaching with research 
purposes, research outlines and research plans through the observation method, the teaching mode, 

teaching group, and teaching process are different from offline vocal music courses. 

In order to reflect the role of music in college students' mental health education, the structure 
is as follows: The first chapter is the introduction. This part mainly expounds the role of vocal music 

teaching in college students' mental health under the background of computer network, the research 
background and significance of practical model, and puts forward the research purpose, methods 
and innovation of this paper. The second chapter is a summary of relevant literature, summarizing 

its advantages and disadvantages, and putting forward the research ideas of this paper. The third 
chapter is the method part, focusing on the role and practice of combining computer network with 

vocal music teaching. The fourth chapter is the experimental analysis. In this part, experiments are 
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carried out on data sets to analyze the performance of the model. Chapter five, conclusion and 
prospect. This part mainly reviews the main contents and results of this research, summarizes the 
research conclusions and points out the direction of further research. 

2 RELATED WORK 

Clement S proposed that mental health should be classified according to the level of happiness felt 

by individuals, and this level should be able to go from a lower state of happiness to a moderate 
state, and then to a continuous state of the most energetic and higher state [6]. Beronio K proposed 
that mental health includes three aspects, namely emotional, psychological and social well-being 

[3]. Through the statistics and analysis of the questionnaire results, Young K S found that 20% of 
the people will have "Internet addiction" in the network environment, they need to surf the Internet 

every day, and it is difficult to break away from the network environment [21]. BrennerV separates 
the concept of Internet mental health from the concept of Internet-based mental disorder and 
studies it as an independent concept. However, its definition of Internet mental health is still based 

on the traditional concept of mental health, and does not grasp the concept of Internet mental 
health. The core point of the environment [4]. SmithKline believes that the study of college students' 
network psychology should be carried out from three aspects: rational analysis, network behavior 

and related characteristics. Ren Jie took Guangzhou college students as the research object, and 
used the questionnaire survey method to investigate the behavior and psychological status of 

Guangzhou college students in the network environment. He believes that the network environment 
has a significant impact on the psychology of college students. Condition effects are particularly 
meditative [18]. Qi Yinxia compiled the "Internet Psychological Questionnaire for College Students" 

[15], taking the interpersonal relationships, psychological pressure, adaptability, depression state, 
anxiety self-assessment, and psychological age as the main indicators. The classic definition given 
by Alexander is that each pattern describes a problem that is constantly emerging in our 

environment, and then describes the core of the solution to that problem. In this way, you can use 
those existing solutions countless times without repeating the same work [19]. Bunni.Tobias believes 

that putting online student netizens' psychological status and academic performance is actually an 
"educational accountability system" [5]. Howard. Creely said that since he started to implement 
online transcripts, students are very concerned about their grades, and the meeting between 

teachers and parents is also very different from before, shortening the distance and saving time 
[10]. John Suler introduces this psychological experience, the frustration and anger that people 

experience, the lack of response to information, and also opens a door for people to absorb their 
various troubles and worries in the cyberspace where there is no response to them. A black hole 
psychological experience called cyberspace [12]. 

In the main mechanism of college students, the second signal system controls and dominates 
the first signal system, which is also the result of the regulation of consciousness to emotion, showing 
the implicit characteristics of rational concealment of the real feelings in the inner world. In short, 

music is an effective way for college students to release their emotions. As we all know, repressed 
emotions must be released. Only through music appreciation, repressed emotions will turn into a 

calm state, which is also necessary for health. Using statistical methods, this paper points out the 
proportion and severity of College Students' mental health; Using sociological investigation methods, 
this paper clarifies the root causes of College Students' mental health; Using pedagogical methods, 

this paper points out the shortcomings of modern college students' mental health education; Using 
the concept of art and art pedagogy and the method of comparative education to sort out the internal 
relationship between music and mental health education; Based on the principles of health care 

therapeutics, this paper puts forward specific measures for mental health education and self-
education with music. 

http://www.cad-journal.net/


169 

 

Computer-Aided Design & Applications, 21(S8), 2024, 166-179 
© 2024 U-turn Press LLC, http://www.cad-journal.net 

 

 

3 METHODOLOGY 

3.1 Image Feature Extraction 

The ordered combination of multiple frames of images forms video information.Feature extraction 

of images is the process of studying how to obtain effective information and data from images and 
obtain digital image representation. Features are these digital information extracted from the image. 

With these vector or symbolic style features, it is possible for the computer to learn and recognize 
these features and achieve accurate recognition and classification of images [8]. 

 

Figure 1: Grayscale Histogram. 

Each pixel in the grayscale image has its own grayscale value. In Figure 1, the abscissa represents 

the size of the grayscale value of the pixel, and the number of times the grayscale value appears in 
the image is represented by the ordinate. In an image, the level of gray value reflects the intensity 
of the image. The main means of identifying the human body or object in the image is to obtain the 

gradient of the image, and the essence of the gradient is the edge. We generally convert the color 
image to a grayscale image first, and then calculate the gradient value of the grayscale image. On 
the other hand, the color in the image is easily affected by the light intensity and angle, so converting 

the original image into a grayscale image can extract image features more accurately and efficiently. 
After the feature information of the image is extracted, the information can be used for image 

recognition. Image recognition can be understood as the process of classifying images. We often 
need to extract unique features in images to reflect the difference from other images, so as to 
classify images. Therefore, the image features should not only reflect the unique information of this 

image, but also be able to distinguish the difference from other images according to this feature, so 
as to achieve the purpose of image classification. At the same time, the criterion for judging whether 
an image feature is qualified is whether the feature has a smaller degree of discrimination in image 

groups of similar categories. On the contrary, the degree of discrimination in image groups of 
different categories should be as large as possible. 

3.2 Speech Feature Extraction 

Speech features mainly include the following categories: mel-frequency cepstral coefficients (MFCC), 
linear prediction coefficient (LPC) and perceived linear prediction parameter (PLP). Usually, impulse 

response filter is used to preprocess the original speech information, frame the audio, and then 
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optimize it by windowing function. As a window function, the band-pass filter can balance each frame 
of speech and make the audio curve relatively smooth. Hamming window is the most widely used 
window function at present. It improves the sharpness of sound waves, makes speech signals more 

continuous and smooth, and reduces the spectral distortion caused by speech overlap. Recognition 
of words in uninterrupted speech signals is one of the original uses of mel-frequency cepstral 

coefficients. Mel-frequency cepstral coefficients accomplishes the task of speech recognition by 
simulating the principle of human hearing. The human ear is very sensitive to the change of critical 
bandwidth. A speech contains a variety of tones, and the frequencies corresponding to different 

tones are different. Nonlinear transformation can reflect the conversion relationship between 
frequency and MFCC, and the conversion calculation between them is shown in Formula 1, where 

f
 represents linear spectrum: 

)700/1lg(*2595)( ffMel +=                                                          (1)  

3.3 Basic Bp Algorithm Formula Derivation  

The basic BP network algorithm contains two propagation directions: forward propagation of the 

input signal and backward propagation of the output error, which means that the calculation of the 
actual network output is carried out in the direction from input to output, but the correction of the 
weights and thresholds of the network layers is carried out in the reverse direction from output to 

input, as shown in Figure 2.  

 

Figure 2: BP Neural Network Structure. 

Forward propagation process of the input signal: 

The input inet
 of the i th node of the implicit layer of the network: 
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3.4 Voice Mfcc Parameters Calculation 

The calculation process of MFCC parameters is shown in Figure 3. 

 

Figure 3: MFCC Flow Chart. 

Firstly, the high-frequency signal in the speech is amplified by the method of pre-emphasis. Since 
the amplitude of the high frequency signal in audio is smaller than that of the low frequency, the 

pre-emphasis method is used to make the spectral signal more balanced. The calculation method of 
the pre-emphasis is shown in (6). 

                           )1()()( −−= taxtxty                                                        (6) 
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Divide the signal into 20-40ms frames, usually 25ms. If the sampling frequency of the speech signal 
is 16kHz, there are 16,000 * 25/1000 = 400 sample points in a frame. Usually, we will make adjacent 
frames have overlapping parts, and we will move 10ms (instead of 25ms) each time, which means 

that the overlapping samples of adjacent frames are (25-10)/1000*16000=240. Thus, the first 
frame is the first 400 sample points, and the second frame is the 160th to 560th sample points. If 

the last frame is not enough for 400 sample points, we usually add 0 at the back. DFT each frame 
signal: 

NnenhnskS j
N

n

ii /)()()( 2

1

−

=

=                                           (7) 

Where  is an N-point window function (such as Hamming window), and K is the length of the 

DFT. With  we can estimate the power spectrum: 

2
)(

1
)( kS

N
kP ii =

                                                                               (8) 

3.5 The Interaction Between Vocal Music Teachers and Computers 

As a computer operator, he should have a deep understanding of the characteristics of the computer, 

structure, create and make his own works or teaching courseware according to the characteristics 
of the computer. For example, you can use the advantages of computers to structure courseware or 

works and organize details. The work or courseware is mainly composed of nine elements structured 
according to different principles, such as pitch, intensity mode, time value and position. The basic 
elements that operate according to different rules constitute new rules and new elements, and all 

these dynamically changing elements that move according to different levels of rules constitute a 
complex world. Only when the computer accurately "plays" can each music element adhere to its 
own rules. In the process of presenting each music element according to its own rules, a rich and 

colorful sound image has been formed: suddenly there is melody, suddenly there is harmony, and 
the form of rhythm has changed thousands of times; Suddenly, movies, animations and other 

images appear. The interaction between vocal music teachers and computers must follow these rules 
and realize "long-term interaction" on the basis of Science [17]. According to the principle of passive 
acceptance and interaction between music and students, everyone may hear different music.In 

reality, each of us has a different understanding of the world? The surface soil looks chaotic, but in 
fact, there are strict rules hidden inside. It will convey all the information in the classroom to the 
vocal music teachers in time and accurately, and the teachers can adjust their teaching in time, and 

also feed back the new information to the computer, so as to continue the cycle. If we don't 
understand and make use of the characteristics of computer, and don't interact with the 

characteristics of computer in teaching, then the digital teaching of vocal music and all this it 
expresses can't be talked about [2]. 

To strengthen the interaction between the technical form of computer a music, to give more and 

richer' colors to the digital vocal teaching, to emphasize the interaction between the humanistic 
aspects of computer music, especially the interaction between the curriculum, vocal training, vocal 
performance or lesson production and the characteristics of the computer, Diao' can make the 

establishment of new aesthetic principles of computer music becomes possible. Computer music 
production technology and multimedia systems are the result of technological development and 

indispensable technical and hardware support for a digital vocal teaching environment [7]. 

)(nh

)(kSi
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Computer music production technology refers to the technology of editing and organizing music 
information using relevant hardware and software. The multimedia system includes a computer 
wooden body and external devices such as: sound card, synthesizer (or MID worker keyboard), 

audio production software, sound source, mixer, digital recorder and MID worker connection cable, 
projector, etc. The computer can be derived from the sound source information to be properly 

processed and converted into digital information into hard disk, and then use the production software 
for each track of music for rhythm, melody, timbre, image level, reverb, delay and other aspects of 
the editing process, again and again through the sound source, mixer, digital recorder will be digital 

information into sound information recorded to tape or CD and other sound carriers. 

4 RESULT ANALYSIS AND DISCUSSION 

4.1 Pre- and Post-Test Results and Analysis of Mental Health Level 

This experiment is a pre- and post-experimental design with a fixed group. The independent 
variables are: music appreciation and background music, and the dependent variables are the 

teaching effect of the mental health course, that is, the development level of college students' 
psychological quality and the subjective experience of the classroom. In this study, by adding 
aesthetic appreciation of background music to traditional mental health courses, it can improve the 

teaching effect of music mental health courses, and improve the psychological quality of college 
students and their subjective experience in mental health classrooms. 

This study adopts a combination of quantitative research and qualitative research. On the one 
hand, a standardized scale is used; and so on. In the academic world, the reliability of qualitative 
research is generally not discussed at present, but the validity is guaranteed by the selection and 

control of research objects and the standardization of the research process. 

 
Factors Mean F-

Value 

P -

Value Unselected 
groups 

Traditional 
groups 

Music 
Group 

Somatization 1.88 1.64 1.65 1.29 0.6 

Interpersonal 
relationships 1.83 1.97 1.44 1.22 0.23 

Depression 1.9 1.5 1.53 0.8 0.99 

Anxiety 1.98 1.52 1.99 0.4 0.57 

Hostility 1.67 1.68 1.71 1.95 0.29 

Psychotic 1.88 1.9 1.74 1.01 0.78 

 
Table 1: Difference Test of Unselected Group, Traditional Group and Music Group on Pretest. 

First, at the beginning of the course, we administered the SCL-90 pre-test to the experimental class 
and the control class, and the results, as shown in Table 1, showed that there was no significant 
difference (P>0.05) in the pre-test of each factor of the scl-90 in all three groups, indicating that 

there was no significant difference in the pre-experimental psychological well-being between the 
unselected, traditional and music groups. 

http://www.cad-journal.net/


174 

 

Computer-Aided Design & Applications, 21(S8), 2024, 166-179 
© 2024 U-turn Press LLC, http://www.cad-journal.net 

 

 

 

Figure 4: The Difference Test of the Post-Test Among the Unselected Group, the Traditional Group 

and the Music Group.   

The test results in Figure 4 show that there is no significant difference in each factor of mental health 
between the pre-test and post test of the unselected group in the mental health test. Although the 

post test mean value of all factors has increased, the difference is not significant. It shows that there 
is no significant difference in the mental health level of college students who do not take mental 
health courses before and after a semester. 

In the traditional teaching mode, excellent teaching resources are monopolized by well-known 
institutions, which to a certain extent causes the relative unfairness of education. In order to share 

excellent educational resources, we must break the monopoly of such educational resources, narrow 
the educational gap, and promote educational fairness, so as to promote the relative fairness of 
excellent vocal music teaching resources within the whole society. The emergence of new models of 

vocal music teaching under the background of "Internet +" such as MOOCs, mobile APPs, WeChat, 
etc. has narrowed this "knowledge gap" in education. It brings together a large number of excellent 
vocal music teaching resources on the Internet, to The zero-threshold condition allows more vocal 

music lovers to receive high-quality classroom education in these excellent vocal music teaching 
resources. That is to say, under the background of the "Internet +" era, vocal music teaching such 

as MOOCs, mobile APPs, and WeChat The new model will share the excellent vocal music teaching 
resources with the whole society, so that students in different groups and different classes can 
benefit from the network teaching resources, thus breaking the educational gap and popularizing 

the excellent vocal music teaching resources. It is beyond the reach of traditional vocal music 
classroom teaching to improve students' vocal music singing skills and strengthen students' singing 
level. The new model of vocal music teaching under the background of "Internet +" can not only 

enhance its own popularity and reputation with the help of college alliances and various network 
platforms. It has social influence, and can use social capital to deepen and develop its own courses, 

improve teaching levels, and continuously improve the quality and level of its own teaching staff. 
Therefore, under the background of "Internet +", MOOCs, mobile APPs, WeChat, etc. The emergence 
of a new model of vocal music teaching has achieved the sharing of excellent teaching resources, 

which is really beneficial to the sharing of learning resources among different groups of students.  

4.2 Analysis of the Difference Between Positive and Negative Emotional Experiences 

Comparison of positive emotions between music group and traditional group is shown in Figure 
5. 
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Figure 5: Comparison of Positive Emotions in the Music Group and the Traditional Group. 

It can be seen from Figure 5 that in mood measurement, there is no significant difference in positive 
emotions between the music group and the traditional group by t-test (p>0.5). Measured, the 
positive emotions of the music group are significantly higher than those of the control class, and the 

difference is statistically significant (p<0.5). There is also a significant difference. The music group 
is larger than the traditional group. When measured, the positive emotions of the two groups of 
classes have decreased, and the difference between the two groups is not significant. Through the 

variance analysis of the mean value of the four positive emotions before and after the music group, 
it was found that there was a significant difference (p<0.1), in which there was no significant 

difference between the performance before and after the traditional group (p>0.5). 

 

Figure 6: Positive Emotions in the Music and Traditional Groups. 

As shown in Figure 6, we visually see the differences in positive affect between the music group and 
the traditional and unselected group classes and the respective trends in change, which remained 

basically the same. In addition, the first few times the three groups differed very little, and later the 
music group classes all had higher positive emotions than the traditional group classes. 
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In the process of enjoying music, our most direct experiences are emotional in nature. The 
unfolding process of music is also the monologue of the author's inner world, which is the original 
manifestation or reproduction of the process of human mental activity. Therefore, the process of 

music unfolding is similar to the process of human psychological activity, especially the process of 
emotional expression. While understanding the psychological connotation of the work, the listener 

himself will also have an emotional experience, and will be assimilated or infected by the music, thus 
producing psychological resonance and emotional resonance, the effect of which is incomparable to 
other art forms. Since music has such a great charm for college students, it is perfectly feasible to 

reasonably apply the influence of music on emotion and emotion, and reasonably use the unique 
cognitive way of music to adjust college students' psychological environment and prevent 

psychological disorders. 

A comparison of the positive emotions of the music group and the traditional group is shown in 
Figure 7. 

 

Figure 7: Negative Emotions in the Music Group Compared to the Traditional Group. 

It can be seen from Figure 7 that there is no significant difference between the music group and the 

traditional group (P>0.5), and there is no significant difference between the measurement 
experimental group and the control group. Similarly, the comparison of negative emotion measures 

before and after the music group class, and the comparison of negative emotion before and after 
the traditional group class, the analysis of variance was not statistically significant.  

As shown in Figure 8, we can intuitively see the differences and changing trends of negative 

emotions among college students in music group, traditional group and non-selected group. The 
negative emotions of college students in the three classes fluctuated, while the music group was 
relatively stable, but there was no significant difference among the three groups. 
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Figure 8: Results of Negative Affect Measures in the Music and Traditional Groups. 

This study makes a comparative study on the teaching effect of mental health courses without 
background music aesthetics by studying the psychological quality level, subjective experience and 
objective materials of college students before and after the implementation of mental health courses. 

In the aspect of overall psychological quality, by joining the unselected group that has not taken any 
mental health courses as the control group, we can clearly see that the traditional mental health 
courses and the mental health courses with background music appreciation bring more positive 

effects to college students. Through the objective measurement and statistics of the scale, as well 
as the researcher's observation records in the whole process, the combination of quantitative and 

qualitative research methods shows more objectively and vividly that music has brought positive 
effects to mental health courses. According to the data analysis, this algorithm has a certain 
accuracy, and its efficiency is improved by 7.77% compared with the traditional model. The above 

results show that the integration of background music aesthetics into the mental health course can 
improve college students' involvement in the classroom, relax their mood and positive and pleasant 
psychological atmosphere, improve their satisfaction with the classroom, and internalize their 

teachers' guidance better, thus improving their psychological level and realizing the course 
objectives.  

In terms of content, integrating background music into mental health curriculum is a 
comprehensive experience of psychological knowledge and artistic aesthetics. Students not only feel 
the knowledge and ideas conveyed by the teacher, but also give full play to their emotional guidance 

function and emotional suggestion function through the appreciation of background music in the 
teaching process, and unconsciously enter the musical learning environment. In a lively and relaxed 
classroom atmosphere, individuals get a sense of spiritual relaxation and security, and their positive 

emotions are easier to be awakened, which is in line with the psychological demands of college 
students to enter the psychological classroom to seek introspection and emotional experience. The 

aesthetics of classroom music not only directly affects the experience of positive emotions and 
improves college students' learning attention in the classroom, but also further improves the 
teaching effect of mental health courses through this experience, promotes mental health, so as to 

improve the quality of College Students' mental health and realize the combination of mental 
education and aesthetic education. 
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5 CONCLUSIONS 

The study did a comparative study of the effects of teaching a mental health course without 
background music aesthetics by starting with college students before and after the implementation 

of the mental health course on their mental quality level, subjective classroom experience, and 
objective materials. In terms of overall mental quality level, by adding the unselected group who did 

not take any mental health courses as a control group, we clearly see the more positive effect 
brought by the traditional mental health course and the mental health course with background music 
appreciation to college students. By combining quantitative and qualitative research methods 

through objective measurement statistics of the scale and the researcher's observation records 
throughout, the positive effect of music on the mental health curriculum was expressed more 

objectively and graphically. Analysis of the data shows that the algorithm in this paper has a certain 
degree of accuracy and is 7.77% more efficient than the traditional model. The above results indicate 
that the integration of background music aesthetics in mental health courses can enhance college 

students' engagement in the classroom, a relaxed state of mind, and a positive and pleasant 
psychological atmosphere, resulting in higher satisfaction with the classroom and better 
internalization of the teacher's leadership, thus improving their psychological level and achieving the 

course goals. In conclusion, this paper illustrates the role of music in debugging emotions, the 
relationship between the aesthetic function of music and college students' emotions, and the 

cultivation of good sentiments in college by music as a carrier of cultural communication. By 
summarizing the theoretical basis of music in college students' mental health education, specific 
measures for music in college students' mental health education are proposed. Use the practical 

function of music to carry out rich campus activities and create a good atmosphere. Use the teaching 
function of music to educate students aesthetically and stimulate their aesthetic ability. Use the 
therapeutic function of music to provide psychological counseling to students and solve psychological 

problems. Music education contains many contents of mental health education, so colleges and 
universities should pay full attention to the role of music for college students' mental health 

education and use music as the main carrier to carry out mental health education education. 
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