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Abstract: In order to improve the ability of quantitative analysis and pattern recognition of sports movement
features, a method of sports movement feature quantization and pattern analysis based on computer vision
image analysis is proposed. Based on wavelet multilayer decomposition and feature transformation, a model
of feature extraction and quantization pattern recognition of sports action image is constructed. The method of
one-dimensional wavelet transform is used to decompose the motion feature of sports action image visually.
Combined with edge pixel reconstruction and Harris corner detection method, the sports action image is seg-
mented, and the feature quantization analysis and pattern recognition of the sub-block pixel of the sports ac-
tion image are carried out to achieve image enhancement. The wavelet multilayer decomposition and feature
transformation are used to reconstruct the 3D feature of sports action image, and the multi-scale Retinex algo-
rithm is used to extract the feature points of sports action, and to realize the quantization pattern recognition
of sports action image. The simulation results show that the algorithm has higher accuracy and better ability
of quantization and pattern analysis of sports action image. The ability of dynamic recognition and planning
analysis of sports action is improved.
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1. Introduction

In recent years, computer technology can be found in all
kinds of international and domestic sports competitions,
and the vigorous development of sports cannot be sepa-
rated from the computer technology, which is always at
the forefront of the times. It can be said that the competi-
tion in the contemporary sports field is in a sense the
competition of science and technology, and computer
technology plays an increasingly important role in com-
petitive sports. The application of computer technology
in competitive sports is quite extensive, and the prospect
of development is very considerable. Nowadays, compet-
itive sports with the Chinese national spirit have devel-
oped into a symbol of a country's comprehensive national
strength, and computer technology has been widely used
in the field of competitive sports. To a great extent, it
promotes the improvement of the overall level of com-
petitive sports in our country, and at the same time, it

also promotes the overall national strength of our country.

The quantitative analysis and pattern recognition of
sports movements by computer vision image analysis
method can improve the ability of quantitative analysis of
sports movements and thus promote the correction of
sports movements. It has great significance to analyze the
sports movement characteristics with computer vision
image analysis method.

Traditionally, motion quantization pattern recognition of
sports images takes optical projection technology to re-
construct digital information. Image feature distribution

and 3D radiation characteristics are used, the region seg-
mentation of 3D reconstruction image of sports action is
carried out by using digital image reconstruction, and
direct volume rendering technology is taken in sports
movement characteristic quantization analysis. The 3D
holographic projection is realized by simulating the point
distribution and edge contour distribution of the image,
and the feature extraction and motion quantization pat-
tern recognition are carried out in the holographic projec-
tion. The movement quantization pattern recognition uses
the texture segmentation method, in the large-scale sports
action image processing the real-time performance is not
good, it cannot realize the batch image adaptive screen-
ing.

Aiming at the above problems, a method of sports
movement feature quantization and pattern analysis is
proposed based on computer vision image analysis.
Based on wavelet multilayer decomposition and feature
transformation, a model of feature extraction and quanti-
zation pattern recognition of sports action image is con-
structed. The method of one-dimensional wavelet trans-
form is used to decompose the motion feature of sports
action image visually. Combined with edge pixel recon-
struction and Harris corner detection method, the sports
action image is segmented, and the feature quantization
analysis and pattern recognition of the sub-block pixel of
the sports action image are carried out to achieve image
enhancement. The wavelet multilayer decomposition and
feature transformation are used to reconstruct the 3D
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feature of sports action image, and the multi-scale Reti-
nex algorithm is used to extract the feature points of
sports action. Finally, the performance test is carried out
through the simulation experiment, which shows the su-
perior performance of this method in improving the
quantitative analysis of sports movement characteristics
and the ability of pattern recognition.

2. Image Acquisition and Block Preprocess-
ing

The research of motion quantization pattern recognition
of sports action image is based on the feature acquisition
and block processing of the image. The digital device
Nikon D7200 is used for image acquisition. The sensitiv-
ity is set to 100. Radon scale transform is used to con-
struct the 4 x 4 mesh region of the image, and one-
dimensional wavelet transform is used to decompose the
angle and frequency of the sports action image. Using
sparse prior information of image to detect sports action
corner, using one-dimensional wavelet transform of im-
age to segment super-pixel, pixel feature acquisition of
image is realized, the collection results are extracted by
wavelet multilayer decomposition and feature transfor-
mation to realize the recognition of sports action features.
According to the above design principle, the overall
framework of motion quantization pattern recognition of
sports action images is obtained, as shown in figure 1.
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Figure 1. Realization process of feature quantization
pattern recognition of sports action image

According to the overall structure block diagram con-
structed in figure 1, the algorithm of quantization pattern
recognition of sports action feature is designed, and the
corner detection of the collected sports action image is
carried out. The three-dimensional feature values of the

pixel position in the distribution of sports action feature
points can be written as follows:
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Where, H, denotes the prior information component of
sports action image, tr(.) indicates that the track of sports
action feature distribution, A is the measurement error
amplitude of image pixel acquisition. In the 4 x 4 sub-
region of the image, the sub-pixel feature matching of the
sports action image is carried out, and the sub-block pixel

feature distribution of the sports action image is obtained
as follows:
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Where, H, is the high frequency feature output of sports
action image, x, is the principal component feature
component, x,, is the image binarization kernel function,
B, isthe edge contour feature quantity of sampled pixel

points, W is the frame number, tr(.) represents the pixel
trace of the sub-block image.

The block preprocessing of the result of the sports action
image acquisition and output is carried out, the sampling
pixel is v, =[1,-1],V, =[1,-1]", and the block matching
function of the single frame sports action image is ob-
tained as follows:

5(K) = [5,(6),,(K). .5, ()] (5)
The edge contour feature points are sampled in the gra-
dient direction. The following wavelet multilayer de-

composition and feature transformation are used for
block segmentation:

x(n)=s(n)+v(n)
= ZL:A cos(wn +¢,) + ih(j)W(n )]
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In the sub-block, the sports action texture feature of the
image is subspace sampled, and the energy function E,
of the sports action distribution region is calculated by
LHA operator, and the edge contour feature vector of the
image is extracted, and the image information fusion is
carried out. The output matrix of image fusion is ex-
pressed as follows:

Xll X12

X

Xin
i ™)

21

X'=

Xoap  Xn-1)2 Xn-1)n

Where, r(t) F is approximate to the sports action distribu-
tion contour S(t) of the sports action image. The multi-
scale wavelet decomposition is used to realize the same
square superposition of the human sports action informa-
tion and to improve the intensity of the sports movement
feature output.

3. Quantitative Pattern Recognition of
Movement Characteristics

3.1. Quantitative analysis and pattern recognition of
sports action image

On the basis of the acquisition and preprocessing of
sports action images, the quantization pattern recognition
of sports action images is optimized. In this paper, a new
method based on wavelet multilayer decomposition and
feature transformation is proposed for feature extraction
and quantization pattern recognition of sports action im-
ages[11]. One dimensional wavelet transform method is
used to decompose the motion feature of sports action
image by visual quantization. The characteristic decom-

position equation is described as follows:
p = C Zk(HX Dachex) - by

(8)

'=C Zk(Hx H his, 5(v,

lne)

Where, ¢ =c in the sports action feature

1
>k

distribution region M xM , combining edge pixel recon-
struction and Harris corner detection method to segment
the sports action image, the difference value of the key
information points of the image is obtained as follows:
1°(y) J°(Y)
i, (min (—=5)) =£(0_min (min (—2=9))+(1-(0) ©)
The sports action image is collected as a pair of gray im-
age, the threshold segmentation method is used to detect
the key information points of sports action, the iterative
s(k) =[0(k),Ax(k),Ay(k)] is updated, the pixel value of
the sports action image tends to be zero, and the pixel
value of the sports action image tends to be zero through

the ruler[13]. The normalized pixel values of the image
are obtained by wavelet decomposition:
P(i,j)(ie[0,int(W /2)-1],je[0,int(H /2)-1]) (10)
The characteristic difference value is obtained from the
gray value marking line of the image. Combining edge
pixel reconstruction and Harris corner detection method,
the sports action image segmentation is carried out. The
state equation of the Secant line is expressed as follows:
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Set up the coverage area F :E — R® of sports action, set
T:E —PDS(2), in triangulation the image pixel (x,y),
the template matching function of the sports movement
characteristics is obtained as:

t=pucosa—vsina
= usina +vecosa

(11)

(12)

The edge pixel values of the sports action distribution
region are extracted. The results are expressed as follows:

lim Kb (F)(x,y) = Jnax f(s,)=dg(f)(xy) (13)

(s,t)eB
lim g (f)(x,y)=
Po>—x (st

)Tér(lx,y) f(s,)=eg(f)(x,y) (14)

The feature quantization analysis and pattern recognition
of the sub-block pixels of the sports action image are
carried out. The filter function is expressed as follows:

1) =1- min (min (-0
celr,g.b} yeQ(x) (15)
U(x)=1-E() = min (min (-0
cefr.g,b} yeQ(x) (16)

In the 4 x 4 sub-block model, the image feature quantifi-
cation analysis and pattern recognition are carried out to
achieve image enhancement, thus improving the feature
identification ability of sports action image.

3.2. Feature point information enhancement for im-
age identification

In the 4 3 x 3 sub-block models, wavelet multilayer de-
composition and feature transformation are used to re-
construct the 3D feature of sports action image. The tex-
ture feature set of sports action distribution in the image
is described as follows:

e= (M- r = 1 Fin )

|[Vul oy ox [Vul| ox oy
The wavelet multilayer decomposition and feature trans-
formation equation are constructed by introducing the
edge joint distribution feature of sports action image:

au(x, y;t) 82u(x v; t) 26 u(x, y;t)
ot 0&? on?

(17)

(18)
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In the texture distribution subspace, the sports movement
distribution position in the image is marked, and the mul-
ti-scale Retinex information enhancement output of the
sports action image is obtained as follows:

{X}:F)w _Sma}{p},a:arctan(au 6—”) (19)
y sine  cosea || q oy/ ox

The characteristic functional for estimating the location
information of sports movement distribution is described
as follows:

[,
+ K
I,

When the diffusion coefficient of the sports action image
in the edge pixel region satisfies the constraint condition:
k>0, k =1, the joint feature function of the edge con-

min x @k - y[; + (20)

tour feature point of the image is introduced:

S, (x); = max(|x;| - &, 0)sign(x,) (22)
Combining edge pixel reconstruction and Harris corner
detection method, the problem of motion quantization
pattern recognition in sports action image is transformed
into:

min 2[x® k — y[; + BK], (22)

When the constraint condition k >0, k =1is satisfied,

the multi-scale Retinex information is used to enhance,
and the result is as follows:

M N

My = szpyq Fx.y)

m=1n=1
In the formula, x" is the horizontal coordinate of the
distribution position of the sports action, and the y* ex-
presses the ordinate of the distribution position of the
sports action. Thus, the identification feature points of
the image are reconstructed to realize the pattern recogni-
tion of the movement of the sports action image.

(23)

4. Analysis of simulation experiment

The running platform of simulation test is windows 7
system, Pentium (R) 4 CPU 3.00 GHz. The image
processing algorithm is programmed with Matlab image
processing software. Two groups of samples are selected
as training set and test set in Database DDL. The size of
sports action image is 2000 x 2000 pixels, the duration of
sports action image acquisition is 0.23, and the result of
original sports action image acquisition is shown in fig-
ure 2

(a) Frontal image

(b) Back image

Figure 2. Sample set of sports movements

Taking the above sports action samples as the research
object, a group of samples is taken for testing, and differ-
ent methods are used for motion quantization pattern
recognition and feature extraction. The recognition re-
sults are shown in figure 3. The result of analyzing figure
3 shows that the method of this paper is used to recognize
the sports action, the pixel value of the output image is
higher, the imaging quality is better, and the precision of
the sports motion recognition is improved.

(a) Frontal image

(b) Back image

Figure 3. Comparison of results of sports movement
quantification pattern recognition

Different methods are used to compare the accuracy of
sports action feature quantization pattern recognition, and
the result is shown in figure 4. The analysis shows that
the method of this paper has better accuracy for sports
action feature quantification recognition. The accuracy of
motion pattern recognition is higher than traditional me-
thod.

2 100 e o o o g

5 9% o o

38

el

c 70 - -

2 i Proposed

S 60 /. method

&‘i 50 Traditional

40 L method

®
1 2 3 4 5 6 7 8 9 10

Iterative step number

Figure 4. Performance comparison of quantitative
recognition of sports action features
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5. Conclusions

In this paper, a method of sports movement feature quan-
tization and pattern analysis based on computer vision
image analysis is proposed. A model of feature extraction
and quantization pattern recognition of sports action im-
age is constructed. The method of one-dimensional
wavelet transform is used to decompose the motion fea-
ture of sports action image visually. Combined with edge
pixel reconstruction and Harris corner detection method,
the sports action image is segmented, and the feature
quantization analysis and pattern recognition of the sub-
block pixel of the sports action image are carried out to
achieve image enhancement. The wavelet multilayer de-
composition and feature transformation are used to re-
construct the 3D feature of sports action image, the quan-
tization pattern recognition of sports action image is rea-
lized. The simulation results show that the algorithm has
higher accuracy and better ability of quantization and
pattern analysis of sports action image. The ability of
dynamic recognition and planning analysis of sports ac-
tion is improved. This method has theoretical value in the
standardization and guidance of sports training.

6. Acknowledgement

National Social Science Planning Fund - Study on the
Way of Live Inheritance and Development of Excellent
Resources of Chinese Traditional Sports (No.
14BTY082); Hunan Social Science Foundation - Hunan
Pre-school Education in the National Traditional Sports
Living Inheritance Research (No. 15YBAO032); Hunan
University Teaching Reform Project - Physical Education
Professional Training Practice System Construction and
Practice (No. 2016991)

References

[1] Yang Wenxia, Zhang Liang. Logarithmic function based non-
local total variation image inpainting model. Journal of Computer
Applications. 2018, 38(6), 1784-1789.

[2] Chen Chen, Zhao Jianwei, Cao Feilong. Image super-resolution
reconstruction based on four-channel convolutional sparse
coding. Journal of Computer Applications. 2018, 38(6), 1777-
1783.

[3] Abdullah M.F.A., Sayeed S.M., Sonai K.M. et al. Face
recognition with symmetric local graph structure. Expert Systems
with Applications. 2014, 41(14), 6131-6137.

[4] Cament A.L., Castillo L.E., Perez J.P. et al. Fusion of local
normalization and gabor entropy weighted features for face
identification. Pattern Recognition. 2014, 47(2), 568-577.

[5] Yang A.Y., Zihan Z., Ganesh B.A. et al. Fast-minimization
algorithms for robust face recognition. IEEE Transactions on
Image Processing. 2013, 22(8), 3234-3236.

[6] Zhao Zhenhua, Hao Xiaohong. Linear locality preserving and
discriminating projection for face recognition. Jounal of
Electronics & Information Technology. 2013, 35(2), 463-467.

[7] Lin J.Y. Deng D.X., Yan J. et al. Self-adaptive group based
sparse representation for image inpainting. Journal of Computer
Applications. 2017, 37(4), 1169-1173.

[8] Li Gang, Li Haifang, Shang Fangxin, Guo Hao. Noise image
segmentation model with local intensity difference. Journal of
Computer Applications. 2017, 38(3), 842-847.

[9]1 Chen Chen, Zhao Jianwei, Cao Feilong. Image super-resolution
reconstruction based on four-channel convolutional sparse
coding. Journal of Computer Applications. 2018, 38(6), 1777-
1783.

Yang J.C., Wright J., Huang T.S. et al. Image super-resolution
via sparse representation. IEEE Transaction on Image Processing.
2010, 19(11), 2861-2873.

Wang Z., Bovik A.C., Sheikh H.R. et al. Image qualifty
assessment:from error visibility to structural similarity. IEEE
Transactions on Image Processing. 2004, 13(4), 600-612.

Qi K., Zhang D.F., Xie D Q. Steganography for 3D model based
on frame transform and HMM model in wavelet domain. Journal
of Computer-Aided Design & Computer Graphics. 2012, 22(8),
1406-1411.

Hua S.G., Zhong Q., Li S.S. 3D shape deformation based on
edge collapse mesh simplification. Journal of Dalian University
of Technology. 2010, 51(3), 363-367.

Li Xiao, Ge Baozhen, Luo Qijun. et al. Acquisition of camera
dynamic extrinsic parameters in free binocular stereo vision syste.
Journal of Computer Applications. 2017, 37(10), 2888-2894.

Ramos Llorden G., Vegas Sanchez Ferrero G., Martin Fernandez
M.et al. Anisotropic diffusion filter with memory based on
speckle statistics for ultrasound images. IEEE Transactions on
Image Processing. 2015, 24(1), 345-358.

[10]

[11]

[12]

[13]

[14]

[15]

17



	References

