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In order to improve the training level of Sanda movement, this article uses an image analysis method to reconstruct the detailed
characteristics of the movement and apply them to the actual training process. Since the traditional wavelet reconstruction
method is aﬀected by the accuracy of the decomposition scale, this paper proposes an improved method of Sanda action based
on 3D image reconstruction. First, the method relies on frame adjacent phase compensation and digital image stabilization
techniques to perform digital frame operations on the image. Then, scanning and corner detection are used for image
reconstruction, where adjacent phase compensation methods are used to match feature points and gray pixels. Image extraction
is performed by extracting key feature points of the action 3D image, and a fast frame detection method is used to stabilize the
image of the digital image, thereby improving the image quality of image reconstruction. The experimental results show that the
method has good image output eﬀect and has a high application value in Sanda guidance and optimization.

1. Introduction
Sanda is an important part of Chinese martial arts and is very
diﬀerent from daily sports [1]. The movement is characterized
by various movements and diﬀerent forms [2]. Participants
beat and beat their opponents in accordance with certain rules
[3]. On the basis of traditional Chinese martial arts, combining
modern Western sports ideas, Sanda has gradually developed
into modern martial arts [4]. Breakup is a competitive sport
with strong confrontation. Therefore, in order to improve
the level of scattering and obtain a pleasing eﬀect, it is necessary to use the principles of computer and image processing
technology to reconstruct the scattering behavior [5]. By combining the motion feature analysis method, the method of
evaluating and exploring scattered movements reveals the
principle of movements, thereby improving the standardization and rationality of movements [6].
With the prosperity of computer image processing, the
deﬁnition of image quality and the ability of 3D presentation
of Sanda action images are more demanding. The threedimensional image reconstruction is a combination of

three-dimensional virtual reality technology and visual simulation technology [7]. High-deﬁnition image synthesis is
accomplished, which exerts great signiﬁcance on studying
the 3D image reconstruction technology in promoting the
optimization and upgrading of Sanda action and enhancing
the technical quality [8]. Three-dimensional image reconstruction is based on image processing algorithms such as
image perception, image information fusion, and image
denoising ﬁltering [9], making use of digital image stabilization and 3D reconstruction technology so as to achieve image
upgrades and improve the reconstruction quality [10]. In this
paper, a three-dimensional image reconstruction technique
in accordance with frame adjacent phase compensation and
digital image stabilization is proposed [11]. Digital frame
scanning and corner detection are manufactured. The adjacent phase compensation method is adopted to match feature
points and segment gray pixels [12]. By means of extracting
the key feature points, the fast frame detection method is
wielded to stabilize the image of the digital image so that
the image quality of image reconstruction is ameliorated
[13]. Finally, the performance test is carried out through
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the simulation experiment, which shows the superior performance of this method in improving the reconﬁguration ability [14].
The speciﬁc contributions of this paper include the
following:
(1) This article uses image analysis methods to reconstruct the detailed characteristics of the movement
and apply them to the actual training process
(2) An improved Sanda action method based on 3D
image reconstruction is proposed
(3) Image extraction was performed by extracting the
key feature points of the action 3D image, and the fast
frame detection method was used to stabilize the
image of the digital image, thereby improving the
image quality of image reconstruction
The rest of this paper is organized as follows. Section 2
discusses image collection and preprocessing of Sanda action,
followed by realization of 3D image reconstruction as discussed in Section 3. Analysis of the simulation experiment
is discussed in Section 4. Section 5 concludes the paper with
a summary and future research directions.

2. Image Collection and Preprocessing of
Sanda Action
2.1. Digital Frame Scanning and Corner Detection of Sanda
Action. In order to reconstruct the three-dimensional image
of Sanda action, it is initially necessary to scan the digital
frame and detect the corner for the image picture, and the
image scanning is performed by the frame detection method
[15], combining feature sampling with laser scanning technology to achieve fast image processing. In the gravy region,
the pixel size of the image is recorded as M × M, and the
image points are fused to each frame [16]. The image is processed by updating iterative sðkÞ = ½θðkÞ, ΔxðkÞ, ΔyðkÞ, and
the pixel value of the 3D scanned image tends to be zero.
The holographic information of the image is obtained by
the variational principle. The normalized pixel values of
image feature distribution in subpixel space are as below [17]:
 
  
W
Pði, jÞ i ∈ 0, int
−1 ,
2


  
H
j ∈ 0, int
−1 :
2

ð1Þ

Consequently, the digital frame scanning and corner
detection of three-dimensional Sanda action images are completed, which provides an accurate information input basis
for 3D reconstruction [18].
2.2. Frame Adjacent Phase Compensation. Using motion feature point matching and gray pixel segmentation technology,
the neighboring phase compensation of the frame output feature points is performed to extract the key feature points in
the Sanda 3D image [19]. The frame distribution function
of the Sanda action picture in view of gray projection is
expressed as follows:
(

t = μ cos α − v sin α,
ω = μ sin α + v cos α:

ð3Þ

The frequency hopping feature points of the Sanda action
screen are matched by image stabilization and grayscale pixel
segmentation. The contour length of the resulting 3D image
reconstruction is as follows [20]:
E = θELBF + ð1 − θÞELGF + vLðϕÞ + μPðϕÞ:

ð4Þ

The window is 3 × 3, and the gray value of the pixel at
ði, jÞ is represented by X i, j . The subpixel accuracy of adjacent
phase compensation of the frame is calculated as follows [21]:
ð
Lðϕ Þ =

Ω

δðϕÞj∇ϕjdx:

ð5Þ

Given that PðϕÞ is a sparse regularized item, the subpixel
matching method is adopted so as to compensate the image
stabilization error of small edge pixels, and the parallax function is obtained as follows:
ð
PðϕÞ =

1
ðj∇ϕj − 1Þ2 dx,
2

ð6Þ

in which ELBF is the parallax function and ELGF is the local gradient energy term, aimed at the displacement invariance of
image attribute features. The image is discretely processed to
complete the feature point matching of the dynamic image
of Sanda action. The grayscale pixel segmentation results of
image reconstruction are obtained as
ð ð

Within the range of known integer parallax, the subpixel
parallax of Sanda action 3D image is obtained by the local
maximum search for image pixel segmentation, as follows:

ð7Þ

Eimage ðViÞ = −jI ðxi − 1, yi + 1Þ + 2I ðxi , yi + 1Þ
+ I ðxi + 1, yi + 1Þ − I ðxi − 1, yi − 1Þ
− 2I ðxi , yi − 1Þ − I ðxi + 1, yi − 1Þj
+ jI ðxi + 1, yi − 1Þ + 2I ðxi + 1, yi Þ
+ I ðxi + 1, yi − 1Þ − I ðxi − 1, yi − 1Þ
− 2I ðxi − 1, yi Þ − I ðxi − 1, yi + 1Þj:


K σ ðx − yÞjI − f 1 ðxÞj2 H ðϕÞdy dx

ð ð
K σ ðx − yÞjI − f 2 ðxÞj2 ð1 − H ðϕÞÞdy dx,
+ λ2

ELBF ðϕ, f 1 , f 2 Þ = λ1

ð2Þ


ð ð

2




K σ ðx − yÞI G − f G1 ðxÞ H ðϕÞdy dx
ELGF ϕ, f G1 , f G2 = λ1

ð ð

2


K σ ðx − yÞI G − f G2 ðxÞ ð1 − H ðϕÞÞdy dx,
+ λ2

ð8Þ
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Figure 1: Original Sanda image acquisition result functions.
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Figure 2: Original Sanda image fractal dimensions.

in which I G is the gradient mode and f G1 and f G2 represent the
stereo matching support and gray window of 3D Sanda
motioned image reconstruction, respectively. The original
image acquisition and fractal dimension distribution are
shown in Figures 1 and 2.

3. Realization of 3D Image Reconstruction
3.1. Digital Image Stabilization Processing. In view of the
above-mentioned collection and preprocessing of Sanda
moving images, this article uses the three-dimensional
reconstruction of Sanda moving images for processing. The
adjacent phase compensation and digital imaging technology are proposed to extract the basic technical feature points
of the three-dimensional image. The feature equation is
described as below:
∂ϕ
+ ð1 − θÞ λ1 eLGF
= −δðϕÞ θ λ1 eLBF
− λ2 eLBF
− λ2 eLGF
1
2
1
2
∂t
 



∇ϕ
∇ϕ
+ μ ∇2 ϕ − div
,
+ vδðϕÞ div
∇ϕ
j∇ϕj
ð9Þ
LBF LGF
LGF
in which eLBF
are
1 , e2 , e1 , and e2

8
ð
>
2
LBF
>
>
< e1 = K σ ðy − xÞjI ðxÞ − f 1 ðyÞj dy,
>
>
LBF
>
: e2 =

ð

Ω

K σ ðy − xÞjI ðxÞ − f 2 ðyÞj dy,

8
ð

2


>
LGF
>
e
=
K σ ðy − xÞI G ðxÞ − f G1 ðyÞ dy,
> 1
<
>
>
LGF
>
: e2 =

ð

Ω

Ω


2


K σ ðy − xÞI G ðxÞ − f G2 ðyÞ dy,

δðzÞ = −ðd/dzÞHðzÞ is the Dirac function, which is the
dynamic point of the motion holographic imaging of the
Sanda. The fast frame detection method is applied to carry
out the digital image stabilization for the extracted feature
points, and the pixels distributed in the image are regarded
as templates. After the frame phase is compensated by the
adjacent phase, the output picture and the parallax pixel
after the image processing are obtained:

ð10Þ

2

Ω

Figure 3: Reconstruction eﬀect of Sanda movement and kinematic
reconstruction.

ð11Þ

in which HðϕÞ is a Heaviside function, which represents the
derivative of the data item of the 3D image reconstruction in
Sanda movement as well as the derivative of the slip term.

H ε ðz Þ =


 
1
2
Z
1 + arctan
,
2
π
ε

ð12Þ

δε ðz Þ =

1
ε
⋅ 2
,
π ε + Z2

ð13Þ

z ∈ R:

On account of the robustness of the SIFT algorithm, the
SIFT algorithm is used for digital image stabilization, which
is eﬀectively in a position to increase the quality of image
reconstruction.
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Figure 4: Reconstruction graph fractal exponential of Sanda.
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Figure 5: Comparable results of image reconstruction quality obtained by means of diverse methods.

3.1.1. 3D Image Reconstruction. According to image stabilization, the image-driven smoothing term is ﬁxed, and the noise
of the image boundary and parallax boundary is separated on
the ray direction ϕ of image imaging, and the image-driven
smoothing term is selected as the direct volume. The 3D
reconstruction output of the image is realized; the output
image expression is expressed as follows:
8
K σ ðxÞ ∗ ½H ε ðϕðxÞÞI ðxÞ
>
>
>
< f 1 ðxÞ = K σ ðxÞ ∗ H ε ðϕðxÞÞ ,
>
K ðxÞ ∗ ½ð1 − H ε ðϕðxÞÞÞI ðxÞ
>
>
,
: f 1 ðx Þ = σ
K σ ð x Þ ∗ ð1 − H ε ð ϕ ð x Þ Þ Þ
8
K σ ðxÞ ∗ H ε ðϕðxÞÞI G ðxÞ
>
>
G
>
,
> f1 =
<
K σ ðxÞ ∗ H ε ðϕðxÞÞ
>
K σ ðxÞ ∗ ð1 − H ε ðϕðxÞÞÞI G ðxÞ
>
G
>
>
:
: f2 =
K σ ðxÞ ∗ ð1 − H ε ðϕðxÞÞÞ

image, and NðiÞ is used to represent the immediately adjacent region of the pixel point i of the Sanda action 3D image.
The subpixel stereo output of the 3D image reconstruction is
obtained as follows:
lim K PB ð f Þðx, yÞ = max f ðs, t Þ = δB ð f Þðx, yÞ,

ð16Þ

min f ðs, t Þ = εB ð f Þðx, yÞ,

ð17Þ

P→+∞

lim K PB ð f Þðx, yÞ =

P→−∞

ð14Þ

ð15Þ

A binary gradient function C = fðx, yÞ ∈ Ω : ϕðx, yÞ = 0g
makes use of representing the gradient information of the

ðs,t Þ∈Bðx,yÞ

ðs,t Þ∈Bðx,yÞ

in which δ and ε represent the texture features and edge pixels
of the image, respectively, and the parallax ﬁeld of the image
boundary is Bðx, yÞ. Therefore, the two-dimensional feature
information of the image is represented as follows:
 

P yw3 xw3 , θ, β =


 

1
P yw3 xw3 , θ yw3 jβ1 ,
Z ðβ i Þ

ð18Þ

in which Zðβ1 Þ = ∑yw Pðyw3 jxw3 , θÞðyw3 jβi Þ is the image
3
boundary overlapping the region. This paper adopts the image
reconstruction method to obtain the Sanda motion
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Figure 6: Compare training graphs with diﬀerent methods.

reconstruction model based on the 3D image as shown in
Figures 3 and 4. It is clearly evident from Figures 3 and 4
that the feature extraction ability is conspicuous. The stronger the reconstruction ability of Sanda, the better the reconstruction eﬀect.

4. Analysis of Simulation Experiment
The simulation experiment analysis of Sanda action 3D
image reconstruction is carried out in the MATLAB simulation environment. The method of ﬁxed-point frame scanning
is used to collect the original image. The frequency of scanning is f = 12 kHz, T m = 14, the size of the scanning image
is 2000 × 2000 pixels, and the image acquisition is carried
out. The Gaussian noise of image quality is zero, and the variance is 0.24. Besides the above simulation parameters, the
3D reconstruction quality is carried out. In order to compare
the performance, three distinct methods are adopted for
dimension reconstruction. The quality of the reconstruction
of various methods is tested by distinct methods, and the
comparison results are shown in Figure 5.
The network training results during the comparison of
unequal methods are shown in Figure 6.
Figure 6 shows that the error of Sanda reconstruction
using this method is lower than that of traditional methods.
In contrast with conventional methods, the error is reduced
by 12.5%, and the SNR of the reconstructed output is
increased by 23.4 dB.

5. Conclusions
Aiming at improving the visual eﬀect of Sanda 3D image
reconstruction, a three-dimensional image reconstruction
technique for Sanda action based on frame adjacent phase
compensation and digital image stabilization is proposed.
Digital frame scanning and corner detection are carried out
to images. The adjacent phase compensation method is used
to match feature points and segment gray pixels. By means of
extracting the key feature points, the fast frame detection
method is wielded to stabilize the image of the digital image
so that the image quality of image reconstruction is ameliorated. The experimental results imply that this method is
equipped with excellent image output eﬀect as well as superior application value on guidance and optimization.
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