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The rapid development of digital informatization has led to an increasing degree of reliance on informatization in various
industries. Similarly, the development of national traditional sports is also inseparable from the support of information
technology. In order to improve the informatization development of national traditional sports, this paper studies the fusion
process of multisource vector image data and proposes an adjustment and merging algorithm based on topological relationship
and shape correction for the mismatched points that constitute entities with the same name. The algorithm is based on
topological relationship. The shape of the adjustment and merging algorithm is modified, and finally, a set of national
traditional sports information processing system is constructed by combining the digital information fusion technology.
Experiments have proved that the method of national traditional sports information processing based on digital information
fusion technology proposed in this paper is effective and can play a good role in the digital development of national traditional

sports.

1. Introduction

National traditional sports, as the carrier of China’s excellent
traditional culture, has been preserved in the state of a living
fossil after changes in the times and social development. The
16th National Congress of the Communist Party of China
regards the construction of socialist politics, economy, and
culture with Chinese characteristics as the basic program of
the primary stage of socialism and cultural prosperity as an
important symbol of comprehensive national strength.
Therefore, cultural construction will also be a focus of today’s
new urbanization process. If you want to achieve cultural
development in urbanization, you need to use a medium,
and traditional national sports is a good medium. Traditional
national sports equipment is multifunctional, including fit-
ness, entertainment, and education. Moreover, the content
is rich, the forms are diversified, and the forms of sports are
eclectic, regardless of age, suitable for men, women, and chil-
dren. It can be said that traditional national sports activities
are an indispensable part of people’s lives.

An information platform is an environment created for
the construction, application, and development of informa-
tion technology, including the development and utilization
of information resources, the construction of information
networks, the promotion of information technology applica-
tions, the development of information technology and
industries, the cultivation of information technology talents,
and the formulation and improvement of information tech-
nology policy systems [1]. The network platform has the
greatest impact and the best effect in the construction of
the information platform. Therefore, it is necessary to make
full use of network technology, communication technology,
control technology, and information security technology to
build a comprehensive and nonprofit information platform
for the traditional Mongolian sports culture. The informa-
tion platform includes organizations, regulatory documents,
categories, inheritors, news updates, columns, performance
videos, and protection forums. Moreover, it uses text, pic-
tures, videos, etc., to clearly promote and display the unique
ethnicity of Mongolian traditional sports culture in terms of
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clothing, event ceremonies, etiquette, techniques, customs,
and historical inheritance. In addition, its display has been
circulated and fused with ethnic imprints of different histor-
ical periods, regions, nations, and classes. The information
platform can popularize relevant knowledge, push and for-
ward messages, publish hot topics and comments, and
enhance the interaction between users. Therefore, the plat-
form has become a carrier for the public to obtain knowl-
edge of Mongolian national traditional sports culture and a
shortcut for consultation and communication [2].

The emergence and application of computer technology
mark the beginning of a new digital era for human beings,
which has greatly changed the existing way of life and the
form of information circulation [3].

In-depth study of the main problems and obstacles in
the development of digital sports in my country and active
exploration of development paths and strategies will not
only promote the rapid development of the sports perfor-
mance market, the sports fitness market, and the sports
goods market but also expand the space for sports develop-
ment. Improving the physical fitness of the whole people,
cultivating sports reserve talents, and enriching the sports
and cultural life of the masses have a certain impact. At
the same time, advanced sports culture, healthy sports life-
style, and scientific exercise methods will be integrated into
the daily life of the public, attracting more people to partic-
ipate in sports activities, experience the vitality of sports, and
enjoy the joy of sports. Eventually, realize the great idea of
transforming a sports power into a sports power, and com-
plete the leap-forward development of the nationwide fitness
industry and the sports industry.

This article combines digital information fusion technol-
ogy to construct the national traditional sports information
processing system, so as to improve the development effect
of national traditional sports in the information age.

2. Related Work

Integrating “digitalization” into sports can understand the
concept of “digital sports” from both narrow and broad direc-
tions [4]. In a broad sense, digital sports is a new physical exer-
cise method that combines computer information technology
with scientific physical exercise content and methods. It can
help exercisers improve their sports skills, enhance physical
fitness, enrich social leisure life, and promote the purpose of
spiritual civilization construction. In a narrow sense, digital
sports is a related activity that combines traditional sports with
modern digital means. Through advanced digital technology,
traditional sports exercises are reformed and sublimated, so
as to achieve the purpose of scientifically disseminating sports
knowledge and effectively improving physical skills [5]. Digital
sports is a brand-new concept. It realizes the perfect combina-
tion of digital game form with competitive fitness, physical
exercise, and interactive entertainment through technical
means such as the Internet, communications, and computers
[6]. It comes from the combination of traditional sports and
digital technology [7]. At the same time, digital sports also
involves cross fields such as cultural content, computer infor-
mation, and sports.
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The emergence of digital sports has freed the public from
the limitation of venues in traditional physical exercise. Volks-
wagen is no longer limited to wide and diversified sports
venues and helps the public make best use of existing sports
venues such as community open space, small squares, street
roads, and parks to the fullest extent. For example, the Wii, a
digital home game console sold by Nintendo of Japan, features
an unprecedented use of a stick-shaped mobile controller “Wii
Remote” and classic sports games. It uses Wii Remote’s
motion sensing and pointing positioning to detect three-
dimensional space. Flip and complete the movement “somato-
sensory operation.” Wii Remote is used as a fishing rod, baton,
tennis racket, drum stick, and other tools in different games to
help players complete exercise through somatosensory opera-
tions such as shooting, chopping, swinging, and spinning [8].
Undoubtedly, digital sports methods that get rid of the con-
straints of the geographical environment can not only increase
the enthusiasm of all people to participate in sports but also
expand the existing sports population. What is more impor-
tant is that digital sports can break free from geographical con-
straints and no longer be restricted by past stadiums [9].

Digital sports are conducive to meeting the sports partic-
ipation needs of different groups of people. For companies
that develop digital sports, whoever first captures the digital
sports market of special groups such as middle-aged and
elderly, children, and women will occupy the commanding
heights on the battlefield of digital sports [10]. The emer-
gence of digital sports brings advanced and scientific sports
training methods and exercise content to ordinary sports
enthusiasts, changing the disadvantages of the past biased
research on young people and more satisfying the needs of
different groups such as children, the elderly, and women.
At the same time, its appearance can also help different
sports hobby groups set multilevel exercise goals, find the
best exercise plan, and form a serialized and intelligent dig-
ital sports service system [11]. Regardless of the age of the
participants, high or moderate weight, and female or male,
digital sports methods will provide them with the most suit-
able activity method to help different sports enthusiasts
complete exercise and demonstrate the charm of sports
[12]. Digital sports deeply analyzes the activity habits or
exercise methods of the elderly, women, children, and other
special groups and provides more suitable sports services for
every sports enthusiast [13]. Through local computing, dig-
ital sports accurately locates and perceives the personalized
and unstructured data of different audience groups and con-
ducts comprehensive analysis and processing of various data
information in a short period of time, forming a portable
mobile device for each sports group. In order to find out
the real needs of more sports audiences, put forward effec-
tive exercise suggestions to help different exercise groups
reach the best exercise state [14]. Through the connection
of the bracelet and the digital sports terminal, the public
can also see the comparison chart of the comprehensive
sports data of different participating groups more intuitively,
assist the public to set personalized sports goals, and urge
each athlete to complete their own exercise volume. In the
end, every exerciser’s exercise method and exercise effect will
be improved scientifically and reasonably over time [15].
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3. Space Digital Fusion Technology

This article applies spatial digital fusion technology to the
national sports information processing. Combining the
reality and needs of national sports, this article analyzes
the spatial digital integration technology. First, the digital
coordinate system is established.

The mathematical formula for transforming digital coor-
dinates to spatial rectangular coordinates is shown in for-
mula (1) [16].

=(N+H) cos Bcos L,

(N+H)cosBsinL, (1)

X
Y
Z=[N(1-¢€")+H] sinB.

Among them, B is the latitude of the earth, L is the
longitude of the earth, H is the height of the earth, (X,

Y,Z) is the rectangular coordinates of the space, N =a/
V1-e2sin’B is the radius of curvature of the ellipsoid,

and e=+/(a? - b*)/a? is the eccentricity of the ellipse (a

and b represent the long and short radii of the ellipse, respec-
tively) [17].

When converting from spatial rectangular coordinates to
digital coordinates, the geodetic longitude can be obtained
directly. However, the calculation of the geodetic latitude B
and the geodetic height H is more complicated, and it is
often necessary to use an iterative method to solve the prob-
lem. From formula (1), the iterative formula can be solved as

Y
L =arctan —,
X

ae® tan B

1+ (1-¢?) tanzB> ’ 2)

tan B=

1
—(z+
VvVX2+Y? (
vVX2+Y?

cos B

In the iterative process, the initial value is tan B, = (Z/

VX?+Y?)(1+¢?). According to formula (2), B can be
obtained by approximately four generations, and then, H
can be obtained.

Figure 1 shows two spatial rectangular coordinate sys-
tems O, -X,Y,Z, and O,-X,Y,Z,. Among them, the
same point in the two rectangular coordinate systems has
the following correspondence [18]:

x,7 [4x X,
Y, | =AY | +(1+k)-R/(g,) R, (s),) ‘Ry(e,) | Y,
7| |2z Z,

(3)

FiGurg 1: Conversion between two spatial rectangular coordinate
systems.

Among them, there are

1 0 0
Ri(ex)=] 0 cosey siney |,
0 -—siney cos ey
cosey 0 —siney
Ry(ey) = 0 1 0 > (4)
siney 0 cosey
cosg, sing, 0
Ri(e,)=| —sing, cose, 0
0 0 1

(AX, AY, AZ)" is the coordinate translation parameter,
£x> €y, €, 1s the coordinate rotation parameter, and k is the
coordinate scale coeflicient. In practical applications, the
determination of the conversion parameters in the above-
mentioned two Cartesian coordinate conversion relations
can be determined by using the least squares method of
the common point coordinates.

In mathematics, projection refers to the establishment of
a one-to-one mapping relationship between two point sets.
Image projection is to express the graticule on the sphere
of the earth onto a plane in accordance with a certain math-
ematical law. A one-to-one correspondence function is
established between the digital coordinates (B, L) of a point
on the ellipsoid and the rectangular coordinates (x,y) of
the corresponding point on the image. The general projec-
tion formula can be expressed as [19]

x=F,(B L),
{ (5)
y=F,(B,L).

In the formula, (B, L) is the digitized coordinates (longi-
tude, latitude) of a point on the ellipsoid, and (x, y) is the
rectangular coordinates of the point projected on the plane.



The transformation of the positive solution of Gaussian
projection is as follows: given the digitized coordinates (B,
L), the plane rectangular coordinates (x, y) under the Gauss-
ian projection are solved. The formula is shown in

N N
x=X+ — sin B cos B + 54 Sn B cos’B(5— £ +9” +4n*) I,

N N
y=N cos BL + < cos’B(1 -1+ 1)’ + 2% cos’B(5 - 181" + 1*)F.
(6)

In the formula, X represents the arc length of the merid-
ian from the equator to latitude B, N = a?/b,/1 + 2 repre-
sents the radius of curvature of the circle, L, represents the
longitude of the origin, /=L — L, represents the difference
between the longitude of the ellipsoid point and the corre-
sponding central meridian, and the auxiliary variables 7> =
e’ cos’B, t=tan B, a, b, and e, respectively, represent the
long radius, short radius, and second eccentricity of the ref-
erence ellipsoid.

The inverse solution transformation of the Gaussian
projection is as follows: the plane rectangular coordinates
(x,y) under the Gaussian projection are known, and the
digitized coordinates (B, L) are solved. The calculation for-
mula is shown in [20]
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2
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(7)

Among them, the variable V=, /1+ 11} ; By represents

the latitude of the location, that is, the latitude value cor-
responding to the meridian calculated from the equator.
The longitude and latitude values obtained by the inverse
Gaussian transformation method are actually a relative
quantity, which is the difference between the longitude
and latitude relative to the lower left corner of the figure.
Therefore, to get the final correct digitized coordinates, the
longitude and latitude values of the lower left corner point
need to be added.

The transformation of the positive solution of the Mer-
cator projection is as follows: given the digitized coordinates
(B, L), the plane rectangular coordinates (x,y) under the
Mercator projection are calculated, and the formula is as
shown in [21]
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. B e l+esinB
x=ry|Intan (45" + = | - = In ———|,
2 2 l1-esinB (8)

y=ro(L-L).

In the formula, L, is the longitude of the origin, ry=a
cos By/y/1 — €2 sin’B, and By is called the reference lati-
tude. When B =0, the cylinder is tangent to the earth ellip-
soid, and the radius of the tangent cylinder is a.

The inverse solution transformation of the Mercator
projection is as follows: given the plane rectangular coordi-
nates (x,y) under the Mercator projection, the digitized
coordinates (B, L) are calculated, and the formula is shown
in

B= (~Xn/K)

(SIS}

— 2 arctan (exp

x exp(e/Z n (1-sin B,/1+sin B))

>

©)

In the formula, exp is the natural logarithm base, and the
latitude B is quickly closed by iterative calculation.

For the geometric matching method of point entities, the
commonly used matching similarity index is Euclidean dis-
tance. The algorithm compares the calculated Euclidean dis-
tance between the two with a threshold, and the one within
the threshold is determined to be an entity with the same
name or may be an entity with the same name. If multiple
entities with the same name are obtained by matching, then
repeated matching can be performed by reducing the thresh-
old or reverse matching. If the entity with the same name
cannot be matched, it can be adjusted by appropriately
increasing the threshold until the entity with the same name
is matched. The calculation formula of Euclidean distance is
shown in

)+ (=)™ (10)

=

where D is the Euclidean distance between two point
entities P, (x;,y,) and P, (x,, y,).

For the geometric matching method of line entities, the
total length L of the line, the direction 6 of the line, the max-
imum chord L, ,, of the line, etc., are usually used as the
matching similarity index. Its definition and calculation for-
mula are as follows:

3.1. The Total Length of the Line. The total length of the line
is defined as the sum of the lengths of the subline segments
that make up the line segment. We assume that the points
that make up the line are P;(x;, y;), as shown in Figure 2.
The total length of the line is calculated as

L= Z¢

)+ i =) (11)
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FIGURE 4: Maximum chord of line.

3.2. The Direction of the Line. The direction of the line is
defined as the angle between the line between the first end
point and the end point and the x-axis. It is specified that
clockwise is positive and counterclockwise is negative, as
shown in Figure 3. We assume that the first end point of
the line is Py(x, ,), and the end point is P,(x,,y,), and
then, the calculation formula for the direction of the line is
shown in formula (11).

3.3. The Maximum Chord of the Line. The maximum chord
of a line is defined as the distance between the two furthest
points that make up the line, as shown in Figure 4, and the
calculation formula is shown in

Lpax =max (VQ%‘x02+(%‘yJZ>- (12)

The main idea of the graph data adjustment and merging
algorithm based on the same-name point triangulation is as
follows: in the “reference map” and “adjustment map,” a
topologically isomorphic Delaunay triangulation is con-
structed with the matched points of the same name as the
starting point. After the corresponding regions in the two
figures are divided into small triangles, the coordinate con-
version relationship is established through the three vertices
of each small triangle, and the other points falling into the

[/
Z

B

F1GURE 5: Example of partial division of triangulation.

triangle undergo coordinate conversion according to this
relationship.

Figure 5 is a part of the triangulation network con-
structed according to the above method in the two vector
diagrams, where AABC and AA'B'C' are, respectively, tri-
angles formed by pairs of points with the same name in
the two vector diagrams.

The linear transformation relationship between AABC
and AA'B'C’ is shown

X'=a,+a,X+a,Y,
F:{ o Tm e (13)

Y'=by+b,X+b,Y.

Among them, (X, Y) and (X', Y') are the vertex coordi-
nates of AABC and AA'B'C’, respectively. Bring the coor-
dinates of the three vertices of the triangle into formula
(13), then the coefficients in F can be obtained, and the
transformation formula can be obtained.

The basic idea of the graph adjustment merging algo-
rithm based on the principle of adjustment is as follows:
The algorithm takes the coordinate adjustment values of
the points that constitute the entity as the parameter to be
solved, that is, the adjustment value correction number. Var-
ious error formulas, such as displacement formula, shape
formula, relative displacement formula, area formula, paral-
lel line formula, line segment length formula, and distance
formula of adjacent entities, are established according to
actual application needs. Finally, the calculation is carried
out according to the principle of least squares method of
interrogation adjustment, and the calculation formula is
shown

f(xl’yl"“’xn’yn)
= AXy + ey Ayt s Axy o - Ay, (14)

= constraint,,

v=Ax-1. (15)

In the formula, constraint, is the limit value of the k fac-
tor, (Ax;, Ay;) is the adjustment of the i-th entity coordinate
point, and # is the total number of entity coordinate points.
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FiGure 6: Classification of points constituting entities with the same name.

A is the coefficient matrix of the adjustment model, and v, x,
and [ are the corresponding residual value, parameter vector,
and constant vector, respectively.

The adjustment and merging algorithm based on topo-
logical relations is mainly used to adjust the geometric posi-
tions of unmatched points in entities with the same name.
The basic idea is as follows: first, the algorithm determines
that the unmatched points that need to be adjusted are
affected by the matched points with the same name. Sec-
ondly, the algorithm analyzes and calculates the geometric
position adjustment of each matched point with the same
name. Finally, the algorithm uses the weighted average
method to calculate the total geometric position adjustment
of the unmatched points.

We assume that the position adjustment of the last
matched point P is affected by N matched points with the
same name Q;(i=1,---,N), and the distance from P$ to each
matched point Q; with the same name is L;(i=1,---,N). We
assume that the coordinate adjustment amount of the
matched point Q; to the point P is (AX, AY,), and then,
the total adjustment amount of the coordinate of the P point
is calculated as

i=1 ' ZJILW 16

.o (16)
AYp= ) AY, —

z; LW

Among them, the weight W, =1/L,.

3.4. Adjust and Merge Algorithm Based on Multiple
Evaluation Factors. This article divides the points that con-
stitute entities with the same name into two categories:
points with the same name that are successfully matched
and points that are not successfully matched. The point with
the same name refers to the description of the same point on
the entity with the same name in different vector images.
The point of the same name that is successfully matched
means that the point of the same name that constitutes the

FIGURE 7: Schematic diagram of shape correction.

entity of the same name on one of the vector images can find
the matching point of the same name on the corresponding
entity of the same name in the other vector image. The
unmatched point means that the point that constitutes the
entity with the same name on one of the vector images can-
not find a matching point on the corresponding entity with
the same name on the other vector image. Because the points
that constitute the entities with the same name inevitably
have positioning errors, it is inevitable that there will be
missing matches during the matching process of the points
with the same name. Therefore, there are two situations for
the unmatched points; one is the point with the same name,
but the match is missed; the other is the point with the same
name. The classification of the points constituting the entity
with the same name is shown in Figure 6.

The average angle difference refers to the absolute aver-
age value of the change of each turning angle of the entity
before and after the entity is adjusted, and its calculation for-
mula is shown in formula (17). The average angle difference
can quantitatively describe the degree of change in the shape
of the entity before and after adjustment. The larger the
average angle difference, the greater the change in the shape
of the graph before and after the adjustment, and vice versa,
and the smaller the change in the shape of the graph before
and after the adjustment.

Z;:l |6iafter - eifront |
r

(17)

]/j:
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FIGURE 8: National traditional sports training system based on spatial digital information fusion.
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FIGURE 9: System hardware structure diagram.

In the formula, O, and 0,4, respectively, represent
the angle value before and after the adjustment of the i-th
turning angle that constitutes the entity, and r represents
the total number of turning angles that constitute the entity.

In order to enable the entity adjustment and merging
algorithm based on topological relations to maintain the
consistency of the shape of irregular entities before and after
the adjustment and merging, the wood text is an indicator of
the size of the shape change; that is, starting from the aver-
age angle difference, an adjustment and merging algorithm
based on topological relations and shape correction is pro-
posed for the points that are not successfully matched on
the entities with the same name. The detailed steps of the
algorithm are as follows:

(1) The algorithm first calculates the point that is not
matched successfully according to the adjustment
and merging algorithm based on the topological

()

relationship; that is, the adjusted position coordi-
nates (x;,y,) are calculated by formula (16)

Based on the adjustment and merging algorithm of
the topological relationship, the shape correction is
performed. According to the principle that the last
matched point on the entity with the same name
before and after the adjustment should maintain
the same angle as the two nearest matched points
with the same name, the adjusted position coordi-
nates (x,,y,) are calculated. As in Figure 7, we
assume that A,, B, A,, and B, are the point pairs
with the same name that are successfully matched
on the entities with the same name in vector image
1 and vector image 2, where A, matches A, and B,
matches B,. They are adjusted to A’, B' after being
processed by the entity adjustment and merging
algorithm. In the figure, X is the last matched point
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FiGure 11: Verification of the effectiveness of the information processing of traditional national sports based on digital information fusion.

in vector image 1, and the two matched points clos-
est to X in this figure are A, and B,, respectively.
Now, the algorithm adjusts and merges the point X
that is not successfully matched and finds its
adjusted position X'(x,,y,). Before the adjustment
and merger, the angle between X, A,, and B, is <
A,XB,. In order to ensure that the included angle
remains unchanged before and after the adjustment
and merger, the adjusted and merged included angle
LA'X'B" should be equal to £A XB,. Therefore,

make the parallel lines of I, and [, through A" and
B', respectively, and the intersection point of the
two straight lines /," and ," obtained is the desired

X,(xz’)’z)

It should be noted that before the entity is adjusted and
merged, if A, B;, and x are on the same straight line, then
the shape, the mausoleum, and the next step of this step
can be omitted, and we only need to adjust the merged result
and directly take the result in formula (1).
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TaBLE 1: Evaluation of the spatial digital processing effect of the
national traditional sports information processing method based
on digital information fusion.

Number Digital Number Digital Number Digital
effect effect effect
1 87.54 23 86.55 45 86.56
2 88.11 24 88.81 46 91.47
3 93.22 25 89.53 47 88.05
4 92.99 26 88.00 48 87.30
5 89.74 27 86.75 49 93.32
6 87.11 28 88.87 50 88.40
7 86.24 29 88.66 51 92.70
8 91.30 30 86.26 52 91.14
9 88.40 31 86.80 53 89.77
10 86.92 32 86.03 54 89.12
11 92.18 33 89.42 55 88.36
12 88.95 34 87.65 56 93.39
13 92.52 35 88.80 57 91.97
14 90.00 36 90.60 58 87.88
15 90.23 37 88.12 59 86.76
16 86.97 38 89.69 60 91.24
17 88.55 39 91.62 61 93.62
18 90.56 40 89.35 62 90.12
19 87.73 41 88.46 63 93.59
20 86.26 42 91.01 64 92.30
21 89.78 43 87.52 65 92.50
22 93.69 44 89.18 66 88.78

(3) Using the weighted average method, the algorithm
calculates the final adjusted and merged position
coordinates (X, Y), as shown in formulas (6)-(18).
In this way, the adjustment and merging algorithm
based on the topological relationship realizes the
correction of the entity shape.

(% y) = ay(x1, y1) + 5(X3, )5)- (18)

In the formula, 4, and a, are weights, respectively, and
their values are determined according to specific data, appli-
cations, and experience

4. Information Processing of National
Traditional Sports Based on Spatial Digital
Information Fusion

The software function of the national sports digital training
system 1is to collect the athlete’s action video, upload it to
the computer, and process the video through the software,
as shown in Figure 8.

The hardware part of the national sports digital informa-
tion system includes video capture cards, industrial com-
puters, industrial cameras, touch screens, and racks, as
shown in Figure 9.

I
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FIGURE 12: Statistical diagram of the spatial digital processing effect
of the national traditional sports information processing method
based on digital information fusion.

The main development method of the system in this
paper is shown in Figure 10.

After constructing the system of this paper, the model
of this paper is tested and verified, and the system model
is verified through simulation design. Through simulation
research, the national traditional sports information process-
ing system based on digital information fusion proposed in
this paper is studied, and the effectiveness of the method pro-
posed in this paper and the traditional method is compared,
and the results are shown in Figure 11.

It can be seen from the above that the effect of the tradi-
tional national sports information processing method based
on digital information fusion proposed in this article is rela-
tively significant. On this basis, the spatial digital processing
of this method is evaluated, and the results shown in Table 1
and Figure 12 are obtained.

From the above research, it can be seen that the national
traditional sports information processing method based on
digital information fusion proposed in this article also has
a good effect in the digital processing of the national tradi-
tional sports space.

5. Conclusion

Information technology has emerged in the field of sports,
and brand-new sports activities such as sports digitalization
and sports resource informationization have emerged.
Unlike traditional online games and e-sports, which involve
finger movements and eye-moving relatively static activities,
digital sports put more emphasis on “sweating” body move-
ments. Moreover, it uses digital technologies such as motion
capture devices and motion sensors to transform and
upgrade traditional sports to achieve interaction and enter-
tainment among humans, machines, and the Internet. Digital
sports will also play a particularly important role in social
criticism and cultural value orientation. This article com-
bines digital information fusion technology to construct the
national traditional sports information processing system



10

and improve the development effect of national traditional
sports in the information age. The research results show that
the national traditional sports information processing
method based on digital information fusion proposed in this
paper has a good effect in the digital processing of the
national traditional sports space.

Data Availability

The labeled dataset used to support the findings of this study
are available from the corresponding author upon request.

Conflicts of Interest

The authors declare no competing interests.

References

[1] K. Aso, D. H. Hwang, and H. Koike, “Portable 3D human pose
estimation for human-human interaction using a chest-
mounted fisheye camera,” in Augmented Humans Conference
2021, pp. 116-120, Finland, February 2021.

[2] A.Bakshi, D. Sheikh, Y. Ansari, C. Sharma, and H. Naik, “Pose
estimate based yoga instructor,” International Journal of
Recent Advances in Multidisciplinary Topics, vol. 2, no. 2,
pp. 70-73, 2021.

[3] S. L. Colyer, M. Evans, D. P. Cosker, and A. I. Salo, “A review
of the evolution of vision-based motion analysis and the inte-
gration of advanced computer vision methods towards devel-
oping a markerless system,” Sports Medicine-Open, vol. 4,
no. 1, pp. 1-15, 2018.

[4] Q.Dang,].Yin, B. Wang, and W. Zheng, “Deep learning based
2d human pose estimation: a survey,” Tsinghua Science and
Technology, vol. 24, no. 6, pp. 663-676, 2019.

[5] R.G.Diaz, F. Laamarti, and A. El Saddik, “DTCoach: your dig-
ital twin coach on the edge during COVID-19 and beyond,”
IEEE Instrumentation ¢ Measurement Magazine, vol. 24,
no. 6, pp. 22-28, 2021.

[6] S.Ershadi-Nasab, E. Noury, S. Kasaei, and E. Sanaei, “Multiple
human 3d pose estimation from multiview images,” Multime-
dia Tools and Applications, vol. 77, no. 12, pp. 15573-15601,
2018.

[7] R. Gu, G. Wang, Z. Jiang, and J. N. Hwang, “Multi-person
hierarchical 3d pose estimation in natural videos,” IEEE Trans-
actions on Circuits and Systems for Video Technology, vol. 30,
no. 11, pp. 4245-4257, 2019.

[8] G. Hua, L. Li, and S. Liu, “Multipath affinage stacked—hour-
glass networks for human pose estimation,” Frontiers of Com-
puter Science, vol. 14, no. 4, pp. 1-12, 2020.

[9] M. Li, Z. Zhou, and X. Liu, “Multi-person pose estimation
using bounding box constraint and LSTM,” IEEE Transactions
on Multimedia, vol. 21, no. 10, pp. 2653-2663, 2019.

[10] S.Liu, Y.Li, and G. Hua, “Human pose estimation in video via
structured space learning and halfway temporal evaluation,”
IEEE Transactions on Circuits and Systems for Video Technol-
0gy, vol. 29, no. 7, pp. 2029-2038, 2019.

[11] A. Martinez-Gonzalez, M. Villamizar, O. Canévet, and J. M.
Odobez, “Efficient convolutional neural networks for depth-
based multi-person pose estimation,” IEEE Transactions on
Circuits and Systems for Video Technology, vol. 30, no. 11,
pp. 4207-4221, 2019.

Mobile Information Systems

[12] W. McNally, A. Wong, and J. McPhee, “Action recognition
using deep convolutional neural networks and compressed
spatio-temporal pose encodings,” Journal of Computational
Vision and Imaging Systems, vol. 4, no. 1, pp. 3-3, 2018.

[13] D. Mehta, S. Sridhar, O. Sotnychenko et al., “VNect,” ACM
Transactions on Graphics (TOG), vol. 36, no. 4, pp. 1-14, 2017.

[14] M. Nasr, H. Ayman, N. Ebrahim, R. Osama, N. Mosaad, and
A. Mounir, “Realtime multi-person 2D pose estimation,”
International Journal of Advanced Networking and Applica-
tions, vol. 11, no. 6, pp- 4501-4508, 2020.

[15] X. Nie, J. Feng, J. Xing, S. Xiao, and S. Yan, “Hierarchical con-
textual refinement networks for human pose estimation,” IEEE
Transactions on Image Processing, vol. 28, no. 2, pp. 924-936,
2019.

[16] Y.Nie, J. Lee, S. Yoon, and D. S. Park, “A multi-stage convolu-
tion machine with scaling and dilation for human pose estima-
tion,” KSII Transactions on Internet and Information Systems
(TIIS), vol. 13, no. 6, pp. 3182-3198, 2019.

[17] L Petrov, V. Shakhuro, and A. Konushin, “Deep probabilistic
human pose estimation,” IET Computer Vision, vol. 12, no. 5,
pp. 578-585, 2018.

[18] G. Szlics and B. Tamds, “Body part extraction and pose estima-
tion method in rowing videos,” Journal of Computing and
Information Technology, vol. 26, no. 1, pp. 29-43, 2018.

[19] N.T.Thanhand P. T. Cong, “An evaluation of pose estimation
in video of traditional martial arts presentation,” Journal of
Research and Development on Information and Communica-
tion Technology, vol. 2019, no. 2, pp. 114-126, 2019.

[20] J.Xu, K. Tasaka, and M. Yamaguchi, “Fast and accurate whole-
body pose estimation in the wild and its applications,” ITE
Transactions on Media Technology and Applications, vol. 9,
no. 1, pp. 63-70, 2021.

[21] A. Zarkeshev and C. Csiszir, “Rescue method based on V2X
communication and human pose estimation,” Periodica Poly-
technica Civil Engineering, vol. 63, no. 4, pp. 1139-1146, 2015.



	Application of Spatial Digital Information Fusion Technology in Information Processing of National Traditional Sports
	1. Introduction
	2. Related Work
	3. Space Digital Fusion Technology
	3.1. The Total Length of the Line
	3.2. The Direction of the Line
	3.3. The Maximum Chord of the Line
	3.4. Adjust and Merge Algorithm Based on Multiple Evaluation Factors

	4. Information Processing of National Traditional Sports Based on Spatial Digital Information Fusion
	5. Conclusion
	Data Availability
	Conflicts of Interest

