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With the rapid development of image processing technology, the application range of image recognition technology is becoming
more and more extensive. Processing, analyzing, and repairing graphics and images through computer and big data technology
are the main methods to obtain image data and repair image data in complex environment. Facing the low quality of image
information in the process of sports, this paper proposes to remove the noise data and repair the image based on the partial
differential equation system in image recognition technology. Firstly, image recognition technology is used to track and obtain
the image information in the process of sports, and the fourth-order partial differential equation is used to optimize and
process the image. Finally, aiming at the problem of low image quality and blur in the transmission process, denoising is
carried out, and image restoration is studied by using the adaptive diffusion function in partial differential equation. The
results show that the research content of this paper greatly improves the problems of blurred image and poor quality in the
process of sports and realizes the function of automatically tracking the target of sports image. In the image restoration link, it
can achieve the standard repair effect and reduce the repair time. The research content of this paper is effective and applicable
to image processing and restoration.

1. Introduction

Images have unique use effects and their own significance in
various fields [1]. It is the image information stored and
obtained by the objective impression in the human brain,
that is, an important way for us to know the external infor-
mation and external changes [2]. If we want to know what
we care about and what we observe from the external envi-
ronment, we will directly obtain it by means of image pro-
cessing. With the rapid development of science and
technology, computer technology is also making continuous
progress and improvement [3, 4]. More and more artificial
intelligence technology has been applied to our surrounding
life, and artificial intelligence equipment has gradually partic-
ipated in our daily work. Image recognition technology has
also begun to be widely used by people in the fields of scien-
tific exploration, medical image processing, military machin-
ery analysis, and so on [5, 6]. The generation of image
processing technology is based on the tracking and recogni-
tion of pixel changes. In order to improve the image quality

and processing speed, it effectively identifies and completes
the tracking task through its own image film technology
and computer algorithm. Image processing technology is
gradually changing our living environment and lifestyle.
For example, this technology can observe astronomical infor-
mation, intelligently recognize traffic license plates, and carry
out face recognition and machine recognition [7, 8].

Image recognition is to process, analyze, and restore
graphics and images with the support of computer technol-
ogy. It is a technology to complete tasks by identifying tar-
gets and subjects in different environments [9]. The image
processing technology is to further improve the graphics
and images by using computer algorithms under the back-
ground of recognition technology, mainly focusing on the
exchange between images and improving the visual effect
of the naked eye [10]. Image processing can further change
the blurred image, restore the incomplete image, and
improve the image quality. In sports, many images are
obtained in dynamic mode and environment [11]. This leads
to the problems of difficult tracking and acquisition of image
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information, incomplete blur, more impurities, and poor
quality [12]. In the definition of sports image features, in
order to capture sports images, we also need to distinguish
other disturbing features in the scene, which has a great
impact on our image acquisition and image processing
[13]. In order to solve the above problems, we need to carry
out point-to-point detection and synthesis of moving images
to form high dynamic image information. Firstly, the track-
ing difficulty of image acquisition is solved, and then, the
image processing technology is used for noise interference
removal and image restoration. Therefore, this paper pro-
poses a partial differential equation research method based
on image processing to optimize the noise data, image pro-
cessing, and restoration in sports [14, 15].

This paper creatively studies the partial differential equa-
tion based on motion noise data and image processing. The
main innovative contributions include the following: (1) It
overcomes the interference factors in the image processing
technology to remove, repair, and restore the environment,
and mainly optimizes the quality problems such as image
distortion and blur in the transmission process. (2) Using
automatic image tracking and target recognition technology,
the pixel sequence structure model composed of images is
established, and the feature points are extracted, so that
more accurate image data can be obtained. (3) It can be
applied to complex environment and dynamic images and
is suitable for accurate image processing and image
restoration.

The rest of this article is organized as follows: In Section
1, this paper studies and analyzes the development of image
recognition technology and the application status of image
processing in various countries and puts forward the main
content of this paper. In Section 2, the moving image is
tracked, and then, the partial differential equation image
processing technology is used to remove the noise interfer-
ence in the moving image. Finally, the partial differential
image processing equation is used to repair the moving
image as a whole to improve the image quality. In Section
3, the research results of removing moving image noise data
by partial differential equation and image restoration are
analyzed.

2. Related Work

In image processing, computer technology is used to obtain
and process the graphic image and finally achieve the
required result image [16]. Image processing can be divided
into two parts: one is analog processing and the other is dig-
ital graphics and image processing [17, 18]. Most image pro-
cessing technologies are aimed at digital images, which
basically depend on computer technology and software pro-
cessing. Digital image processing is to solve the problems of
poor image quality and many interference factors. The other
purpose is to remove the interference noise, restore the orig-
inal scale graphics image one-to-one, and finally facilitate
the artificial intelligence to obtain the feature points directly
[19]. Traditional image processing is to extract data through
sampling method, mainly with the help of external forces
and equipment, that is, cameras and electronic products.

The sampling process also contains a lot of dynamic video
data, as well as dynamic images and sounds [20].

Some scholars have a relatively advanced development in
the computer field. They have combined computer technol-
ogy with image processing technology to form a real-time
fire alarm system in life [21]. It mainly uses virtual technol-
ogy equipment combined with image processing to analyze
and detect fire, and can obtain the color range of fire from
the image. By comparing with the color threshold of fire,
the fire situation and the specific location of ignition point
can be judged, so as to achieve the purpose of alarm and
early warning [22].

In the application field of computer technology and
image processing technology, the image category is briefly
described through the role of image in application [23].
The restoration of dynamic images according to image tech-
nology improves the beautification defects in the process of
website design and improves the convenience of users.

The construction of mineral resources is in the process
of intelligent development [24]. In order to realize
unmanned intelligent transportation, they use obstacle
detection as an important means to solve unmanned driving.
In order to improve work efficiency and safety, image pro-
cessing and tracking technology are added to detect and
determine the track position. It improves the efficiency and
intelligent progress in the working process.

China has intelligentized and improved image process-
ing technology, which has developed rapidly in the medical
field. Through the combination of image technology, the
efficiency of disease inference and pathological analysis is
greatly improved, and it is gradually widely used in provin-
cial and municipal hospitals [25]. In order to realize real-
time image processing and analysis, firstly, combine with
intelligent image processing technology, optimize medical
equipment, and finally, form an important trend in the
development of medical field. Based on the above develop-
ment of image processing technology, we will pay attention
to the application of this technology in sports. In the process
of image acquisition in sports, this paper mainly uses the tar-
get tracking method in image recognition to reconstruct the
three-dimensional features and contour of sports image.
Then, the fourth-order partial differential equation in image
processing is used for moving image denoising data process-
ing. According to the comparison between the removed
image and the original image, it is found that the feature
points need to be integrated for image restoration.

3. Research on Partial Differential Equation
Technology Based on Noise Data and Image
Processing and Restoration in Sports

3.1. Research on Sports Image Processing and Noise Data
Processing Based on Partial Differential Equation Composite
System. Image processing technology is based on the track-
ing and recognition technology of pixel sequence, combined
with computer vision analysis and imaging to form high-
quality pictures. There are a lot of dynamic data and
dynamic images in sports image acquisition, so the accuracy
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of feature acquisition is relatively low, and the dynamic
image has great technical requirements for tracking targets.
The traditional recognition and tracking technology mainly
include feature robust algorithm. In this paper, the point
diagonal detection and automatic recognition technology
are mainly used. Firstly, the feature points of the image
formed in sports are extracted, and the geometric feature
set of sports sequence is formed according to the invariant
origin, contour, and edge of the feature sequence. According
to different sports characteristics, this paper analyzes the key
content and information degree in sports activities. By ana-
lyzing the sports feature sequence to improve the pixel
detection accuracy, the matrix sequence of moving image
is constructed as follows:

Dif C1, C2ð Þ =min W vi, vj
� �

: ð1Þ

In the formula, Dif is the image feature points formed in
sports, which is mainly composed of image contour feature
values and vectors. Take a sports activity as the acquisition
area, and construct the image model according to the distri-
bution of edge motion feature vector, as shown in Figure 1.

As can be seen from Figure 1, we automatically divide
the tracking and recognition target into feature vector space.
The generated structure can basically coincide with the input
data. Finally, the dynamic feature vector position output
value within the moving image range is as follows:

I xð Þ = J xð Þt xð Þ + A 1 − t xð Þð Þ: ð2Þ

In the above formula, A represents the image pixel set
collected by sports in different environments and places.
tðxÞ is the maximum range pixel area, and JðxÞtðxÞ is
the sharpness intensity of the whole image. We compare
the image after automatic tracking feature point recogni-
tion with the original image, as shown in Figure 2.

As can be seen from Figure 2, we can accurately judge
the position of feature points in the whole frame according
to the automatically recognized image. After obtaining the
data information of automatic tracking of sports images,
we process the images digitally. In digital processing, it is
necessary to compare the deformation between digital
images. In the camera sensor, the position of light spot
within the area is the pixel value, and the lowest pixel value
is black and the highest is white. Select an image to set coor-
dinate points, and calculate according to the gray value of
coordinate points. The relationship between image and hor-
izontal motion is as follows:

x∗ = x + u + ∂u
∂x

Δx + ∂u
∂y

Δy, ð3Þ

y∗ = y + v + ∂v
∂x

Δx + ∂v
∂y

Δy, ð4Þ

wherein u and v are the horizontal positions of the assembly
center in the transverse and longitudinal directions, respec-
tively. The correlation is calculated by the minimum coeffi-
cient. In order to reduce the amount of calculation, we

only determine two values and guess other parameters.
The comparison results between the calculated amount
before and after calculation by using the correlation coeffi-
cient are shown in Figure 3.

As can be seen from Figure 3, with the increase of feature
points, using this search technology to determine the mini-
mum correlation coefficient can compare each group of cal-
culated values, greatly reducing the amount of calculation. In
this paper, the fourth-order partial differential equation is
mainly used in image noise data processing. First, consider
the definition of image information space continuously gen-
erated within a certain range:

E uð Þ =
ð
f ∣∨2u ∣
� �

dxdy, ð5Þ

where represents ∨2 Laplacian and the change of function is
increasing. With regard to the horizontal range and function
change of the measured image, we define the minimum
function:

E uð Þ =
ð
F x, y, u,D1u,D2u,⋯,Diu,⋯ð Þdxdy: ð6Þ

In sports, we have high requirements for image quality,
but the corresponding noise data will be generated after
image processing and transmission. Therefore, we also need
to use partial differential equations to study the image
denoising function. At present, the fourth-order partial dif-
ferential denoising equation is widely used. Based on the tra-
ditional anisotropic denoising method, combined with the
image processing structure and feature points, this paper
introduces the difference calculation. The purpose is to
improve the image frequency quality and pixel quality and
can save most of the original image appearance. Firstly, the
difference calculation is carried out according to the image
edge detection method:

D = uηη
�� �� − uζζ

�� ���� ��: ð7Þ

In the formula, uηη and uζζ are the derivatives of the
moving image in the plane and stage directions, respectively.
The unit vector in the direction of plane and phase degrees is
as follows:
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Figure 1: Structure diagram of image model.
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ζ =
−uy, ux
� �
ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
u2x + u2y

q , ð8Þ

η =
ux, uy
� �
ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
u2x + u2y

q , ð9Þ

of which

ux ijð Þ = ui+1j − ui−1j
2 , ð10Þ

uy ijð Þ = uij+1 − uij−1
2 : ð11Þ

In the formula, uij represents the specific value of the
function at node ðijÞ. The definition function uxðijÞ repre-
sents the calculated value of the phase derivative. In this
paper, the diffusion coefficient is proposed as follows by
using differential calculation and molecular stage properties:

g u, d, vð Þ = 1
1 + Gσ · u + dð Þj jv/kð Þ2

: ð12Þ

Finally, according to the above calculation results, the
adaptive formula related to the local range is extracted as
follows:

v = 1 +
σ2x,y −min σ2x,y

� 	

10 ×max σ2
x,y

� 	 : ð13Þ

In the formula, v and σ2x,y are the calculated mean and
local calculated variance of noise image, respectively. In the
process of image noise removal, the second-order partial dif-
ferential equation denoising can also be applied. The
second-order partial differential equation model can mainly
protect the edge contour of the picture, but there will be
stage effect. The fourth-order partial differential calculation
model can suppress the stage effect caused by the second-
order partial differential equation. We also propose the opti-
mized combined image denoising data model on the basis of
the fourth order and define the model formula as follows:

min β
ð ð

Ω

f ∨2u
�� ��� �

dxdy+
ð ð

Ω

∨2u
�� ��dxdy + λ

2

ð ð
Ω

u − zð Þ2dxdy:

ð14Þ

In the formula, when f ð∣∨2u ∣ Þ satisfies the function
property, there is an optimal numerical solution in the whole
solution set. We assume that it satisfies the following:

f ∣∨2u ∣
� �

= ∣∨2u ∣
� �2 = ∨2u

� �2
: ð15Þ

If Equation (15) is satisfied, the whole function con-
verges downward. In the specific experimental process, we
control the gray value of the moving image. In order to com-
pare the effects of denoising models in different stages, we
add the white noise with the calculated mean value of 0 to
the original sports image. With the increase of pixels in the
experimental image, the smaller the error value, the better
the denoising effect. The comparison results of second-
order partial differential equation, fourth-order partial
differential equation, and optimized fourth-order partial dif-
ferential equation are shown in Figure 4.

As can be seen from Figure 4, the error coefficient is the
noise ratio of the image peak signal. With the increase of
image pixels, the error coefficient of the second-order partial

Original image After gray processing Characteristic point
diagram

Figure 2: Comparison between original image and image after automatic tracking feature point recognition.

183

152.5

Calculated quantity
coefficient

122

91.5

61

30.5

50 100 150 200 250 300 Number of
feature points

Before correlation
coefficient calculation
After correlation
coefficient calculation

Figure 3: Comparison results of calculation amount before and
after calculation of correlation coefficient.
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differential equation is the largest, and the optimized fourth-
order partial differential equation can reduce the error coef-
ficient below the mean value. Therefore, the optimized
fourth-order partial differential equation can restore the
original image to the greatest extent.

3.2. Research on Sports Image Denoising Model Diffusion and
Image Restoration Based on Partial Differential Equation.
The image noise increases with the number of iterations,
and the image quality decreases with the number of itera-
tions. The average filtering will reduce the image quality.
The same result can be obtained by recalculating the recon-
structed image with Utah. It shows that noise affects the cal-
culation of image quality, and noise filtering will cause the
calculation error of the optimal image. Accurate estimation
of noise and effective filtering will obtain the truly optimal
iterative image.

Image information will be affected by noise data in imag-
ing state and processing, which will lead to image quality
damage. Therefore, after establishing the partial differential
equation denoising model, we need to study the edge diffu-
sion of the image to analyze the diffusion influencing factors
of the denoising model. In the collection of sports images,
the noise interference of external equipment and environ-
ment will lead to image degradation. Partial differential
equation denoising is to study the method model of accurate
image retention. The edge diffusion of the model can
enhance the denoising effect in one step. This paper mainly
studies the anisotropic diffusion model PM to correspond to
the quantitative value in the diffusion equation. The struc-
tural equation formula is as follows:

∂I
∂t

= ∨ D∨Ið Þ: ð16Þ

Now, decompose the diffusion value of the model.
Because it is a symmetric matrix type, it is necessary to
define the unit eigenvector. The defined feature vector has
a maximum value, which can provide simulation data for
the image in the horizontal direction. After calculating the
model output data, we compare the PM model with partial
differential denoising model and diffusion model, as shown
in Figure 5.

As can be seen from Figure 5, the independent variables
of function values in the three models are gradient values.
All models are monotonically increasing, and the denoising
algorithm will fail if it is not an increasing function. The dif-
fusion model function is a quadratic function, and the others
are close to a quadratic function. Finally, according to the
denoising effect, we need to establish an image restoration
model and use the contour information around the damaged
moving image to determine the diffusion direction and posi-
tion to judge the damaged area. At present, image restora-
tion technology is mainly composed of texture restoration
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and nontexture restoration. The repair method based on
partial differential equation is composed of curvature-
driven diffusion (CDD) algorithm and total variation (TV)
repair method. However, TV repair cannot meet the needle
patching effect, which will produce visual error. It can only
be applied to areas with small damage, and the problem of
sports dynamic image restoration cannot be solved per-
fectly. In order to further optimize the repair algorithm,
this paper proposes to introduce the gradient value as
the diffusion function to optimize the TV repair algorithm,
which can enhance the horizontal radian of the image,
reduce environmental interference factors, and protect
the edge information of the moving image. Firstly, it is
necessary to discretize the original repair equation, artifi-
cially increase the number of pixels in the adjacent area,
and build a higher stage difference formula, as shown in
Figure 6.

As can be seen from Figure 6, new discrete pixels are
added near the original pixel distribution area. It can
improve the accuracy and stability of numerical results.
The pixel value of the repaired image in the pixel center
coordinate can also be calculated by Gaussian function.
Finally, we analyze the stability of the discrete equation
repair model and compare it with the original unoptimized
TV algorithm, as shown in Figure 7.

As can be seen from Figure 7, the TV algorithm without
optimization has poor stability. With the increase of the
number of pixels, the optimized TV model can accurately
repair the damaged image and find the damaged location.

4. Analysis of Research Results of Partial
Differential Equation Technology Based on
Noise Data and Image Processing and
Restoration in Sports

4.1. Analysis of Research Results of Sports Image Processing
and Noise Data Processing Based on Partial Differential
Equation. Because it is difficult to obtain sports images,
many dynamic data need to be collected by image automatic
tracking and recognition arithmetic. We study the sequential
automatic punctuation technology in image processing tech-
nology, which can extract the pixels in the feature area and
realize the automatic tracking of moving images. The image
contour data is reconstructed by matching the sample data.
After intelligently detecting the image contour, the perfor-
mance of automatic recognition is improved. We test the
processing speed of traditional method and image sequence

tracking method in moving target tracking, and the compar-
ison results are shown in Figure 8.

As can be seen from Figure 8, the image processing algo-
rithm combined with computer technology can realize the
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Figure 7: Comparison of TV algorithm without optimization and TV algorithm after optimization.
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automatic tracking behavior of sports image acquisition and
improve the speed and effectiveness of image acquisition.
Then, the noise removal effect of the collected sports image
is tested. In this paper, the information of image size averag-
ing is used as the test data to analyze the effect of second-
order partial differential equation and fourth-order partial
differential equation in image processing, as shown in
Figure 9.

As can be seen from Figure 9, we first add noise data to
the original moving image for interference and then observe
the image information of the two processing methods,
respectively. Although the second-order partial equation
can improve the horizontal plane, there are some impurity
spots in the processed image information. This is mainly
because the second-order partial equation cannot solve the
gradient effect problem, resulting in poor noise removal
effect. Finally, by observing the fourth-order partial differen-
tial equation studied in this paper, it is found that the image
basically restores the original image information. The
speckle in the processed image is reduced, and the image
quality is improved.

4.2. Analysis of Research Results of Sports Image Denoising
Model Diffusion and Image Restoration Based on Partial
Differential Equation. In this paper, the diffusion equation
formula has been studied. In addition to proving the formula
of minimum pixel function, the problems of image gradient
direction and vertical direction angle have also been ana-
lyzed. When acquiring sports image, if there is noise data
in the image, the diffusion equation will be calculated
directly according to the above calculation formula. The cal-
culated results will have the phenomenon of uneven hori-
zontal plane. We need to study the diffusion of the uneven
image edge and get the diffusion speed and diffusion direc-
tion. Because the calculation method of image noise coeffi-
cient is the ratio of peak value to noise data, if the
coefficient decreases all the time, it shows that the diffusion
model has a certain effect. When the diffusion speed and
trend of the image edge are significantly greater than that
across the edge region, the effect of image noise removal is
also better. The above results can prove that the overall qual-
ity of the image will not decline after acquisition. If we face
the information obtained in sports, there are problems of
fuzziness and low quality. We also need image restoration
based on partial differential equations. In this paper, the gray
image is used for comparative experiment. Firstly, the image
is set for small area scratch, and then, the large area scratch

is set to explore the effects of the original TV repair model
and the optimized TV repair model, as shown in Figure 10.

As can be seen from Figure 10, the algorithm in this
paper not only has obvious restoration effect for small area
damaged images. In the face of damaged images in large
areas, more than 90% can still be repaired. The traditional
TV repair model cannot meet the purpose of supplementing
visual effect, and the effect is poor in large area repair.

5. Conclusion

It is very difficult for human beings to recognize things and
complex environment in the real world, so we need to use
computer image processing technology for complex graphics
and image recognition. In the face of static and simple image
information, image recognition technology can maintain a
certain accuracy and efficiency. However, for complex envi-
ronment and dynamic images, it is necessary to remove,
repair, and restore the interference factors in the environ-
ment through image processing technology. Therefore, this
paper studies the partial differential equation system based
on noise data and image processing in sports. Firstly, the
sports image acquisition adopts the image automatic track-
ing and target recognition technology, which can establish
the pixel serialization structure model composed of the
image, extract the feature points, and then obtain the accu-
rate image data. Then, the image data is optimized, which
mainly aims at the quality problems such as image distortion
and blur in the transmission process. The image noise data is
removed by optimizing the fourth-order partial differential
equation to improve the image quality. The experimental
results show that compared with the second-order partial
differential equation, the optimized fourth-order partial dif-
ferential equation can improve the image processing speed
and improve the image quality. Finally, this paper also
explores the comparative effect of TV model in partial differ-
ential equation and optimized TVmodel in image restoration.
The results show that the image restoration technology after
model optimization can not only solve the problem of small
area restoration but also repair large area targets. Compared
with the original image information, the restored image resto-
ration proportion reaches 90%. Therefore, the content of this
paper has effectiveness and applicability for image accurate
processing and image restoration. However, the proposed par-
tial differential equation TV model and optimization model
are not simulated in this paper. Therefore, more data need to
be combined in future research.

Original
drawing

Small
damaged area

Large
damaged area

Original TV
model

Optimize TV
model

Figure 10: Comparison effect between original TV repair model and optimized TV repair model.
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