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With the concept of quality education put forward, students’ sports activities have received extensive attention from society. As
a result, sports injuries among students during sports have also aroused widespread concern, so it is an irreversible trend to detect
sports injuries. Te development of multimedia intelligent 3D image technology also provides technical support for sports injury
detection, which makes it possible to automatically detect sports injuries. In this paper, an automatic detection system for sports
injuries was designed based onmultimedia intelligent three-dimensional image technology, and the related content was evaluated.
In the investigation of the parts of students’ sports injuries, it was concluded that the injury rate of the students’ ankle joints was
the highest; in the investigation of the types of sports injuries among students, it was concluded that students were more likely to
sufer from joint sprains; in the project investigation of students’ sports injuries, it was concluded that students were more prone to
sports injuries in ball games with a large amount of exercise; in the investigation of the causes of students’ sports injuries, it was
concluded that the main reasons for students’ sports injuries were physical insufciency and a bad venue environment; in terms of
the performance evaluation of the sports injury detection system, it was concluded that the accuracy, efectiveness, authenticity,
and efciency of the sports injury automatic detection system based on multimedia intelligent three-dimensional image pro-
cessing technology had been improved to diferent degrees compared with the traditional sports injury detection methods.
Terefore, the detection efciency of the sports injury automatic detection system proposed in this paper was improved by 5.7%
compared with the traditional sports injury detection method.

1. Introduction

Te causes of sports injuries are complex and diverse, and
the degree of sports injuries varies. Te human eye alone
cannot detect the cause and degree of a sports injury, which
largely delays the timing of sports injury treatment, resulting
in irreversible consequences. However, the development of
technology has made sports injury detection more possible.
Based on this, it is necessary to apply multimedia intelligent
3D image technology to the process of sports injury
detection.

In the course of sports, sports injuries occur from time to
time, which has aroused widespread concern among the
public and led many scholars to launch investigations into

them. Herdy et al. analyzed injuries and associations be-
tween injury-related variables in young football players in
the under-20high-performance category. It was concluded
that the incidence and characteristics of lesions in young
football players in diferent categories were higher with an
increasing number of games, and the older group showed
more lesions that were more similar to those in adults [1].
Linklater et al. studied imaging of acute capsular ligament
sports injuries of the ankle and foot and found that di-
agnostic imaging was helpful in assessing persistent
symptoms in subacute or chronic settings [2]. Khalil et al.
explored the role of magnetic resonance musculoskeletal
imaging in the assessment of knee sports injuries [3].
Yasuhiro explored gender-related diferences in lower
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extremity alignment, range of motion, and history of lower
extremity sports injuries among Japanese college athletes.
Results showed that women experience lower extremity
sports injuries more than men and that a signifcant per-
centage of these injuries involve the foot or ankle [4]. Gogoi
et al. developed a statistical model to predict running-related
lower extremity injuries in athletes.Te fndings showed that
increased incline range, incline range, and rotation range
were associated with an increased likelihood of future
running-related lower extremity injuries [5]. Khalil et al.
investigated whether performing sports injury-related sur-
gery during the COVID-19 pandemic would have negative
efects or consequences and showed that patients who un-
derwent surgery did not develop an infection or acquire
coronavirus disease after discharge from the hospital [6].
Grek aimed to characterize the injuries and illnesses of
athletes participating in the Lausanne 2020 Winter Youth
Olympic Games from 9 to 22 January 2020. Results showed
that athlete injury and morbidity rates were similar com-
pared to the most recent Youth Olympic Games [7]. Te
more people know about sports injuries, the more they can
efectively avoid them in their lives so as to maintain their
health.

With the development of information technology, three-
dimensional image technology has been widely used and
applied in many felds. Bayrak et al. developed an evaluation
method for dynamic depth perception without reference to
an objective metric, and the results showed that this method
can provide end users with a better 3D video experience in
time for future Internet multimedia services [8]. Daniele
Maria introduced a method for superimposing faces be-
tween 3D models, which provided a topographic map of the
face area modifed by growth. Te results showed that the
stacking protocol can provide reliable images of facial
growth with high sensitivity [9]. Chaker et al. developed an
interactive 3D tool that allowed the individual body to
experience and enhance the spatial representation of mus-
culoskeletal functional anatomy [10]. Jun et al. proposed
a 3D segmented guidance scheme for multiple drones in
order to guarantee the simultaneous arrival and feld of view
constraints of multiple drones [11]. Based on X-ray com-
puted tomography, Hu et al. proposed an image analysis
method to extract 22 3D grain features [12]. Chu et al.
proposed a computing framework for personalized design,
which enhanced the practical value of 3D anthropometric
data by realizing the human-centered design concept [13].
Chen et al. proposed a new color reconstruction method to
improve the color reconstruction challenge of missing
spectral bands. Te 3D imaging results showed that the new
method improved the reliability of the missing color re-
construction efect in the spectral band, thus expanding the
application range of hyperspectral lidar measurements [14].
Tere are many studies on 3D image technology, but no
investigation on the automatic detection of sports injuries.
Based on this, this paper investigated the application of 3D
image technology in the automatic detection of sports
injuries.

In order to shorten the detection time of sports injury
recovery and improve the detection efciency, this paper

designs a sports injury automatic detection system based on
the technology of multimedia intelligent 3D image pro-
cessing. Te sports injury automatic detection system was
compared with the traditional sports injury detection
method. Te relevant performance tests were carried out,
and the feasibility conclusion was put forward. Tis paper
provided a theoretical and practical basis for the detection of
sports injuries.

2. Multimedia Intelligent 3D Image
Processing Technology

2.1. Algorithm of Multimedia Intelligent 3D Image Processing
Technology. Multimedia intelligent 3D image processing
technology refers to a type of computer-based image pro-
cessing and analysis technology that is adaptive to various
applications. When the parallel ray x passes through the
image interface with thickness y, its intensity weakening
process satisfes formula (1)

lag � f(x, y)g(x, y)dx. (1)

Among them,

g � g0 exp λαf(x, y)ax . (2)

In formula (2), g and g0 represent the ray intensity
before and after passing through the object, respectively. λ is
the linear attenuation coefcient, and α is the straight line
along the ray path.

Te algorithm for nonlinear grayscale function is as
follows:

λαf(x, y)αx � −lg
g

g0
 . (3)

According to the formulas (1) and (2), the data of the
three-dimensional image can be obtained, and then it can be
analyzed and processed.

2.2. Flow of Multimedia Intelligent 3D Image Processing.
Multimedia intelligent 3D image processing technology can
use 3D image data for analysis to ensure the accuracy and
authenticity of image data [15]. Te specifc process of
multimedia intelligent 3D image processing can be seen in
Figure 1.

It can be seen from Figure 1 that the processing process
of the multimedia 3D image is mainly divided into three
modules: multimedia data acquisition, data correction and
3D reconstruction, and 3D image processing and detection.
After the multimedia data collection is completed, the data
need to be corrected and reconstructed in three dimensions,
and then the three-dimensional image must be processed
and detected. Tis is the last module of image processing.
Tis part of the work includes 3D image analysis and
processing, image information detection, multimedia 3D
image reconstruction operations, 3D image artifact sup-
pression, multimedia 3D image enhancement processing,
3D image segmentation, and 3D detection and analysis, and
each work is carried out in turn.
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3. Sports InjuryCollectionBasedonMultimedia
Intelligent Three-Dimensional
Image Technology

3.1. Collection of Sports Injury Data. It is assumed that the

known multidimensional motion feature is
uij

vij
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.

Matrix ω2F×p is formed through damage identifcation, and
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Te 3D image damage determination process is as
follows:

Te moving image sequence used in this paper includes
P data points, and eachmoving image includes F frames.Te
points designed in this way can be represented by elements
in the matrix as Wj:
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u1j
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⋮
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Among them,Wj represents the j-th injury feature point
of the sports injury picture.

Te sports injury attitude acquisition method based on
3D image analysis designed in this paper marks the con-
structed 3D injury image for point injury [16]. After
substituting it with the assumed kinematic structure matrix,
the transformed high-order matrix can be expressed as
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(6)

Among them, ωj is the variable diference of the pa-
rameter function.

Te diference between Wj and Tj in the function can be
represented by the optical link matrix DE4

DE4 � Tij − Wij � [quater(R)] × quater Qi(  × Wij + Ti  − Wij. (7)

3.2. Sports Injury Posture Collection. Based on the Bayesian
formula, for the human multimedia image T to be analyzed,
the posterior probability of the state parameter L to be

estimated is p (L|T)∝ p (T| L) p (L). Te human pose es-
timation problem is described by formula (8)

Data correction and 3D
reconstruction Planar Probes Projection data processing Image reconstruction

Multimedia data acquisition Data correction and 3D reconstruction

3D image processing
analysis

Image information
detection3D detection and analysis 3D image segmentation Multimedia 3D image

enhancement processing 3D image artifact suppression Multimedia 3D image
reconstruction operations

3D image processing and inspection

Figure 1: Flow of multimedia intelligent 3D image processing.
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L � arg   max  p(L|T) � arg   max  p(T|L)p(L). (8)

In formula (8), p(T| L) is used to describe the obser-
vation model of the human body after setting the image
likelihood of the detection results of diferent parts, and p

(L) is the prior information of human kinematics.
Based on the prior information of human kinematics

and the human tree model, the expression of p (L) can be
obtained as

p(L) � p l0(  
(i,j)∈E

p li, lj .
(9)

In formula (9), li is used to describe a human body part,
and l0 is used to describe the root part. p (li, lj) is used to
describe geometric constraints between diferent
limb parts.

It is assumed that the damage data of the three-
dimensional sports damage image is within n (a, t), and
the damage posture is represented by the superimposed data
c+ y. Te expression of the damage matrix is

μcy � 
a


t

(a − a)(t − t)
y
n(a, t). (10)

In formula (10), a, t represent the marker value of sports
injury.

y �
(c + y)

2
+ 1. (11)

After normalization, it can be obtained

ηcy �
μcy

μoo

. (12)

Te invariant moment of the sports injury judgment
matrix is defned as

φ � μcy + ηcy. (13)

In order to avoid image interference and data oscillation,
the data pose is transformed as

Wcy � μcy μ2c − μ2y  − μ μc
yμc − μc

yμy . (14)

Te realization process of the sports injury posture ac-
quisition method based on 3D image analysis designed in
this paper is shown in Figure 2.

4. Construction of an Automatic Detection
System for Sports Injuries

People often sufer from sports injuries when participating
in sports, and the sites and degrees of injury are diferent for
diferent people. Terefore, diferent solutions should be
taken for sports injuries afecting diferent groups, which
cannot be judged by the naked eye [17]. Multimedia in-
telligent 3D image processing technology can detect in real
time whether people who exercise sufer from sports injuries
and can also fnd the root cause of sports injuries. It saves
manpower and material resources to a large extent and

realizes the intelligence and humanization of sports injury
analysis. A sports injury automatic detection system is
constructed based on multimedia, intelligent, three-
dimensional image processing technology. Te function of
the sports injury automatic detection system is shown in
Figure 3.

4.1. Monitor the Number of Sports Injuries. In conventional
sports, exercise is often not the responsibility of one person
but is carried out by a group [18]. Groups of people engaging
in physical exercise would inevitably encounter bumps,
frictions, and other phenomena, and it is difcult to de-
termine the number of sports injuries based only on human
observation. Te use of multimedia intelligent three-
dimensional image processing technology can capture the
situation of sports in real time and determine the number of
sports injuries. In this way, the monitoring of sports per-
sonnel can be realized, and the occurrence of sports injuries
can be avoided.

4.2. Monitor the Degree of Sports Injuries. Te traditional
way to check the degree of a sports injury is to wait until
the athlete perceives the pain of the sports injury and then
check the degree of the sports injury. Tere is a time
diference between them. If the athlete does not perceive
the sports injury, it would lead to the deepening of the
athlete’s sports injury, which may have irreversible con-
sequences [19]. However, with the support of technology,
the sports injury automatic detection system can analyze
the sports injury degree of athletes in time. It would also
remind the athletes in real time so that their injuries can be
efectively controlled and the serious consequences caused
by the further aggravation of sports injuries can be
avoided.

4.3. Analysis of the Causes of Damage in Use. Te sports
injury automatic detection system can timely analyze the
cause of the athlete’s sports injury and remind the athlete in
time. Tis function helps the medical staf deal with the
injury degree of the athlete so as to prescribe the right
medicine and avoid delays in the doctor’s diagnosis and
treatment of the patient.

4.4. Suggestions on Sports Injuries. Diferent treatment
methods should be adopted for diferent causes of sports
injuries. Te sports injury automatic detection system can
give targeted suggestions according to the causes of sports
injuries [20]. Tis function brings great convenience to the
sports lives of the masses and can efectively alleviate the
phenomenon that the masses are unable to start when they
are injured in sports.

5. Automatic Detection of Sports Injuries

In order to reduce or avoid the occurrence of sports in-
juries, this paper selected 264 students from the Physical
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Monitor the
number

of sports injuries
Monitor the extent
of sports injuries

Analyse the causes of injury Recommending sports injuries

Figure 3: Functions of the automatic sports injury detection system.

Introduction of 3D image analysis

3D dot matrix layout

Parameter processing

3D damage data calibration

Motion 3D images

Data selection

Figure 2: Implementation of a 3D image analysis-based motion injury pose acquisition method.
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Education College of University A as the research subjects.
By means of questionnaires and interviews, the detection of
sports injuries among the students in the College of
Physical Education after using the automatic detection
system for sports injuries based on multimedia intelligent
three-dimensional image processing technology was in-
vestigated [21, 22]. Ten, it was compared with the de-
tection of students’ sports injuries under the traditional
detection mode, and the measured data were analyzed by
Excel software [23, 24].

5.1. Basic Information of the Subjects of Investigation. In
order to ensure the authenticity of the sports injury in-
vestigation and avoid the interference of gender and the
number of people, this paper analyzed the basic situation of
the surveyed subjects. Te basic information of the re-
spondents is shown in Table 1.

It can be seen from Table 1 that the sports injury rate
of boys was close to 80%, while the sports injury rate of
girls was 45.6%, and the diference between the two was
close to 25%. Te reason was that boys naturally like
more active sports and are more prone to sports injuries.
In addition, boys generally do not pay much attention to
sports injuries, and they would inevitably sufer sports
injuries, which would lead to the occurrence of adverse
events.

5.2.TeSiteof theStudent’s Sports Injury. Only by identifying
the sports injuries of the students in time can the sports
injuries of the students be dealt with. Te sports injury
automatic detection system constructed in this paper can
detect the parts of students’ sports injuries and make sta-
tistics on the data of the students’ sports injuries. Te data
detected by the sports injury automatic detection system is
shown in Figure 4.

It can be seen from Figure 4 that the injured parts of the
students include the ankle joint, waist, hand, wrist joint, knee
joint, thigh, foot, calf, shoulder joint, neck, elbow joint, hip
joint, head, abdomen, brain, and internal organs. Among them,
the proportion of students with ankle injuries was 24.4%, and
the proportion of students with waist injuries was 10.3%; the
proportion of students with hand injuries was 9.6%, and the
proportion of students with wrist injuries was 6.4%; the
proportion of students with knee injuries was 6.3%, and the
proportion of students with thigh injuries was 5.6%; the
proportion of students with foot injuries was 5.2%, and the
proportion of students with calf injuries was 4.4%; the pro-
portion of students with shoulder injuries was 4.3%, and the
proportion of students with neck injuries was 4%; the pro-
portion of students with elbow injuries was 3.9%, and the
proportion of students with hip injuries was 3.8%; the pro-
portion of students with head injuries was 3.5%, and the
proportion of students with abdominal injuries was 3.2%; the
proportion of students with brain injuries was 2.9%, and the
proportion of students with visceral injuries was 2.2%. As
a result, students had the highest rate of ankle injuries because
most of the physical activity they engage in requires the use of
the ankle, which can lead to ankle injuries if you are not careful.

5.3. Types of Sports Injuries of Students. Te detection of the
types of sports injuries that students sustain can help to
understand the symptoms of these injuries. Targeted
treatment according to its symptoms is of great signifcance
to the rehabilitation of sports injuries. Te types of sports
injuries for students are shown in Figure 5.

It can be seen from Figure 5 that the probability of joint
sprains in students’ sports activities was 23.4%, and the
probability of muscle strains in students’ sports activities was
19.3%; the probability of scratches in students’ sports ac-
tivities was 18.2%, and the probability of falls in students’
sports activities was 16.5%; the probability of contusions in
students’ sports activities was 12.9%, and the probability of
other sports injuries in students’ sports activities was 9.7%.
From this, it can be concluded that students were more likely
to sufer from joint sprains. Terefore, it is necessary to do
warm-up exercises during student training and sports to
prevent joint sprains.

5.4. Projects for Sports Injuries of Students. Understanding
which sports students are more likely to sufer from sports
injuries can fnd out the root cause of sports injuries so as to
efectively avoid sports injuries. Tis paper investigated the
projects in which students sufer from sports injuries, and
the results are shown in Figure 6.

It can be seen from Figure 6 that the probability of
students participating in basketball activities and sufering
sports injuries was 26.45%, and the probability of students
sufering sports injuries in football activities was 23.64%; the

Table 1: Basic information of survey respondents.

Gender Male Female
Number of respondents 196 68
Age 21.3 21.6
Height (cm) 175.6 165.7
Body weight (kg) 70.61 53.24
Number of injuries 157 31
Injury rate (%) 79.6 45.6
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Figure 4: Survey of students’ sports injury sites.
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probability of students sufering sports injuries in track and
feld activities was 20.31%, and the probability of students
sufering sports injuries in volleyball activities was 16.54%;
the probability of students sufering sports injuries in tennis
activities was 8.39%, and the probability of students sufering
sports injuries in other activities was 4.67%. To sum up,
students were more prone to sports injuries in ball games
with a large amount of exercise.Terefore, when playing ball
games, special attention should be paid to the protection of
the body to avoid bumps and sports injuries.

5.5. Causes of Sports Injuries of Students. Tere are many
reasons for sports injuries. Only by identifying the root
cause of sports injuries can the occurrence of sports injuries
be efectively avoided, providing better protection for
athletes. Based on this, this paper investigates the causes of
students’ sports injuries, and the survey results are shown
in Figure 7.

From Figure 7, it can be concluded that the probability of
sports injury due to physical exhaustion was 23.42%, the
probability of sports injury due to poor venue conditions
was 22.01%, the probability of sports injury caused by

difcult technical movements was 18.64%, the probability of
sports injury caused by being kicked by the ball was 15.24%,
the probability of sports injury caused by inappropriate
sports equipment was 13.94%, and the probability of sports
injury caused by other reasons was 6.75%. It can be seen that
the main reasons for students to sufer from sports injuries
were a lack of physical strength and a poor venue envi-
ronment. Terefore, it is necessary to strengthen physical
training for students and at the same time avoid excessive
exercise. In addition, it is also necessary to improve the
sports environment, and students need to be equipped with
special sports venues for diferent sports.

5.6.PerformanceEvaluationof Sports InjuryDetectionSystem.
In addition to testing the basic functions of the sports injury
automatic detection system based on multimedia intelligent
three-dimensional image processing technology, this paper
also tested the sports injury automatic detection system. At
the same time, it was compared with the traditional sports
injury detection method, and the results are shown in
Figure 8. A represents the traditional sports injury detection
method, and B represents the sports injury automatic de-
tection system based on multimedia intelligent three-
dimensional image processing technology.

It can be seen from Figure 8 that the detection accuracy,
efectiveness, authenticity, and efciency of the sports injury
automatic detection system based on multimedia intelligent
3D image processing technology have been improved to
varying degrees compared with the traditional sports injury
detection methods. Among them, the detection accuracy of
the sports injury automatic detection system proposed in this
paper was 9.3% higher than that of the traditional sports
injury detection method; the detection efectiveness of the
sports injury automatic detection system proposed in this
paper was improved by 17.7% compared with the traditional
sports injury detection method; the detection authenticity of
the sports injury automatic detection system proposed in this
paper was improved by 18.3% compared with the traditional
sports injury detectionmethod; and the detection efciency of
the sports injury automatic detection system proposed in this
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Figure 7: Causes of sports injuries in students.
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Advances in Multimedia 7



paper was improved by 5.7% compared with the traditional
sports injury detection method. It can be concluded that the
system performance of the sports injury automatic detection
system based on themultimedia intelligent three-dimensional
image processing technology has greatly improved.

6. Solutions for Sports Injuries

6.1. Strengthening of Safety Education. It is necessary to
strengthen safety education for students and improve their
awareness of self-protection. Sports injuries occur from time
to time, so it is important to popularize the basic knowledge
of sports injuries among students. It is necessary to teach
students to identify the type and extent of sports injuries and
to explain the causes of sports injuries. At the same time, it is
also needed to teach students to adopt diferent solutions for
diferent sports injuries so that they can start from them-
selves and avoid the occurrence of adverse events. By using
examples to explain to students, they can truly feel the harm
of sports injuries and the importance of preventing sports
injuries so as to avoid sports injuries.

6.2.Warmup before Exercise. Students are required to warm
up before engaging in physical activities to fully stretch their
bodies and maintain a relaxed state. Diferent warm-up
methods should be adopted for diferent parts, and large-
scale, intense exercise should be avoided during the warm-
up process. Te intensity of the activity should be gradually
increased from weak to strong.

6.3. Improvementof theSportsEnvironment. Improper sports
environments often lead to student sports injuries, so it is
necessary to improve the sports environment for students.
Sports facilities with potential safety hazards in the sports
environment should be removed; the runway should be paved
with a special rubber track to avoid knee injuries; and the
sports facilities used must meet national standards to prevent
sports injuries caused by noncompliant sports equipment.

6.4.ReasonableTrainingMethods. Te rationality of training
methods afects the efectiveness and safety of training. Te
selection of scientifc and rational training methods is an
efective strategy to prevent sports injuries. Te training of
students should adopt reasonable training methods. It is
necessary to carry out targeted training for students to
prevent them from training beyond their own load, thereby
causing sports injuries.

7. Conclusions

Tis paper designed a sports injury automatic detection
system based on multimedia intelligent three-dimensional
image processing technology and evaluated the basic
functions and performance of the system. Te following
conclusions were drawn: the injury rate of the ankle joint of
the students was the highest; the probability of a joint sprain
in the sports activities of the students was the highest;
students were more prone to sports injuries in ball games
with a lot of exercises; the main reasons for students to sufer
sports injuries were lack of physical strength and bad venue
environment; and the detection accuracy, efectiveness,
authenticity, and efciency of the sports injury automatic
detection system based on multimedia intelligent three-
dimensional image processing technology had been im-
proved to diferent degrees compared with the traditional
sports injury detection methods. In summary, the use of this
automatic sports injury detection system facilitated the
detection of sports injuries in life and improved the de-
tection efciency of sports injuries.
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