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Abstract

Based on the current CBA league's insufficient use of data visualization means and the
lack of data analysis awareness of relevant practitioners, the platform obtains the CBA
2022-2023 regular season players' average base data and total base data through Python,
then uses the calculation formula to calculate the commonly used players' PER value in
the NBA league as an analysis index for higher-order data, and finally combines with the
Echarts, Flask and other tools to complete the construction of the data visualization
platform, designed and implemented the platform's three kinds of visualization and
analysis functions: first, the analysis of the players' average data ranking. The second is
the comparative analysis of players' ability. The third is the analysis between the higher-
order data PER value and the players' average basic data. Aiming at the functional
deficiencies of the platform and the defects of the CBA league's data statistics and
analysis, this study puts forward two feasibility suggestions: first, the CBA league should
fully learn from the NBA league's statistics and management methods of the data, and
further improve the statistics of the game data. The second is to further enrich the
functions of the visualization platform for the existing statistics of the CBA league to
improve the applicability of the analysis.
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1. Introduction

As the highest level of Chinese basketball league, CBA league has many excellent players, and
through the wonderful performance in the game, it brings excellent visual enjoyment to the fans.
A player's performance in the game can be largely reflected by the game data, and the statistics
and analysis of the game data play an important role in the decision-making process of coaches
and self-improvement of players. It can be said that data analysis is the decisive factor in the
decision-making process of the team, and it is also the key link to play the value of data in the
era of big data.0 From this aspect, the NBA league as the world's best basketball league, it is
because of its storage of extremely detailed statistical records, historical data is extremely
perfect, and through the integration of advanced technological means, from the basic statistical
data to "scientific, comprehensive, real-time, detailed" data analysis, so as to provide the NBA
league and other professional leagues around the world to compete. This has brought stronger
competitiveness to the NBA league in the competition with other professional leagues around
the world.

At present, China's CBA league has not yet reached the appropriate level in the strategic height
of the use of data analysis, and the data management and analysis awareness of the main
participants in the CBA has not yet been formed, and there is a lack of effective data analysis
platform, which to a large extent constitutes a constraint on the development of the CBA
league.[2] This is to a large extent a constraint to the development of the CBA league. Therefore,
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the establishment of a visualization and analysis platform for players' game data and the
improvement of coaches' grasp of players' competitive ability and targeted training for players
through data visualization and analysis, as well as the improvement of game excitement and
the overall level, play an important role in promoting the CBA league to improve the overall
level.

Python, as one of the hottest programming languages nowadays, is widely used in the fields of
artificial intelligence, web crawling, machine learning, etc., and using python as a research tool
for data visualization research has become more and more common lately.[3] It can not only
realize the player's game data. It can not only achieve the crawling of players' game data, but
also combine with other computer technologies for the development of players' game data
visualization platform. Therefore, this study used python to crawl the average base data and
total base data of players in the regular season of CBA 2022-2023, and obtained the higher-
order data PER value through calculation, and used the two as data cases for the development
of the visualization platform, which aimed to enhance the richness and convenience of the
current CBA league in the analysis of game data, and at the same time provide ideas for the CBA
players' game data visualization analysis of CBA players' game data.

2. Research Objects and Research Methods
2.1. Objects of study

Taking the CBA player game data visualization and analysis platform as the research object,
using python language, Echarts visualization chart library and Flask framework and other tools
to complete the design and implementation of the relevant functions of the visualization
platform, and using the average basic data and total basic data of 82 games of the regular season
ofthe CBA 2022-2023 season as the data cases to carry out the various functions of the platform.
Display. Among them, the average data refers to the average data of each game in which the
player participated, and the total data refers to the sum of all the data obtained by the player
participating in the game.

2.2. Research methodology

In this study, all the basic data of the CBA regular season players for the 2022-2023 season were
collected in two different directions, regular season average and regular season total,
respectively, using python, and the cleaning and storing of the data was accomplished in
accordance with the format of the data presentation presented in the original web page.

There are a total of nine identical data items in the two categories such as player name, team
played, court position, number of appearances, number of starts, playing time, regular season
shooting percentage, regular season three-point shooting percentage and regular season free
throw shooting percentage, and the remaining different data items are shown in Table 1.

Table 1:CBA 2022-2023 Regular Season Statistical Iltems

Regular season averages Regular season totals
scoring Rebounds Assists per Total Total Total assists
average per game game number of Rebounds
points scored
Steals per Caps per Turnovers Total steals Total Caps  Total number
game game per game of errors
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Fouls per Field goal Field goal Total Fouls  Total shots Total number
game attempts attempts taken of shots

Three-point  Three-point  Freethrow  Total three- Total three- Total free

attempts per field goal attempts per point point hits throw
game percentage game attempts attempts
Free throws Average Backcourt Total free Total Total
made per frontcourt  rebounds per throws made frontcourt Backcourt
game rebounds per game rebounds Rebounds
game

2.3. Structured software development methodology

Structured software development method is one of the commonly used software development
methods, whose basic idea is to solve complex problems in phases, using top-down, layer-by-
layer decomposition, so that the problems handled in each phase are controlled in a way that is
easy for people to understand and deal with.[4] The basic idea is to solve complex problems in
stages, using a top-down, layer-by-layer decomposition approach, so that the problems dealt
with in each stage are controlled within the scope that people can easily understand and handle.
[ts advantage is that the development process is clear, easy to manage and control, and can
clarify the tasks and requirements of each stage and step.

For the development of the visualization platform, the first is the data acquisition and the
selection of visualization indexes for the CBA players' regular season 2022-2023 in this
platform, and the second is the specific development of the three parts of the platform: the
backend data, the front-end display and the platform integration. The development of the
background data part includes the acquisition and cleaning of CBA players' regular season data
and the storage of CBA players' regular season data; the development of the front-end display
part includes the selection interface of CBA players' regular season data visualization function
and the design of CBA players' regular season data visualization page; the integration of the
visualization platform completes the data interaction between the front-end display and the
background data, and finally realizes the integration of the platform. The integration of the
visualization platform completes the data interaction process between the front-end display
and the back-end data, and finally realizes the integration of the platform, whose complete
process is shown in Figure 1.

The development tools used in this study include Python programming language, Navicat
Premium database management tool, MySQL database, Echarts visual charting library and
Flask framework.

106



Frontiers in Humanities and Social Sciences

Volume 4 Issue 7, 2024

ISSN: 2710-0170

Visualization Platform

Flask Framework Integration

Averages and
totals

Get and save via python

Backend data Front-end page
storage display

transmission
data

transmission

parameter

Data
Visualization
Page

Getting backend

Visualization
type selection
screen

Selecting the type of analysis chart

Visual
parameter
selection

3. Visualization platform implementation process

Figure 1:Flowchart of visualization platform construction

3.1. Data Sources and Indicator Selection for CBA Player Visualization Analysis
3.1.1. CBA Player Match Data Sources

The data used in this study are all from the official CBA statistics website (https:
//www.cbaleague.com/data/# /leaders). By selecting the average base data and total base data
data of the regular season 0of 2022-2023 in the options of the webpage, the relevant data will be
displayed to the webpage, as shown in Figure 2, and finally the source code of the webpage is
saved to the computer, and the Python programming language is utilized to obtain, clean, and
store the player's game data in the source code.
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Figure 2:Data of CBA official website

3.1.2. CBA player data visualization metrics selection

For the various statistics appearing in basketball games, they can be roughly categorized into
two types, one is the basic data of the players, such as the scores, rebounds, assists, and other
data commonly found in the news reports of the games. The other category is the various
higher-order data obtained by utilizing the various basic data of the players combined with the
higher-order data calculation formulas proposed by the data statistics experts. In this study, the
average basic data of the players in the regular season and the PER value of the higher-order
data obtained by totaling the basic data are selected as the visualization indexes of this study.

Basic data of CBA players in the regular season
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In this study, the visual analysis of the base data is mainly carried out by using the average base
data collected by Python for all the players in the regular season of CBA 2022-2023, including
the average score, average rebound, average assist, average steal, average three-point attempts,
average free throw attempts, etc. The total base data is mainly used to calculate the PER value
of CBA players, which is not used as an index for visual analysis. The total base data, on the
other hand, is mainly used to calculate the PER value of CBA players and is not used as an
indicator for visual analysis.

On one hand, the average basic data can be ranked and analyzed to quickly find out the top
players and the overall situation of other players in the current CBA league, and on the other
hand, it can also be compared between different players at , which realizes the comparison and
analysis of many abilities of different players to understand the advantages and disadvantages
of the two players in the same position, and helps coaches to make more accurate decisions in
different situations.

Table 2:Regular season base data visualization metrics

BASIC DATA ITEMS
scoring average Rebounds per game Assists per game
Steals per game Caps per game Turnovers per game
Fouls per game Field goal attempts Field goal attempts
Three-point attempts per Three-point field goal Free throw attempts per
game percentage game
Average frontcourt rebounds Backcourt rebounds per
Free throws made per game
per game game

Higher-order data PER values for CBA players in the regular season

Higher-order data is the use of a variety of basic data to perform a variety of operations to
produce new data that represent certain meanings.[5] Higher-order data is the use of basic data
to generate new data that represent certain meanings. Nowadays, it is difficult to analyze the
players' performance by only relying on the traditional basic stats. The emergence of advanced
stats, such as PER, win percentage, and true shooting percentage, provides a brand new
perspective to analyze the players' performance on the field.

In this study, the Player Efficiency Rating (PER) efficiency value, proposed by ESPN expert John
Hollinger, was chosen as the metric for analyzing higher-order data[6] It is one of the hottest
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statistical indicators of higher-order data at present, and has not been used for the time being
among the statistical indicators of higher-order data in recent years in CBA. This indicator is
calculated by synthesizing the total base data of players in the current season, so that players
of different positions and different generations can be evaluated and compared.[7] The metric
is a composite of a player's total base stats for the current season. Using the total base stats of
the players in the 2022-2023 regular season and the PER calculation formula, the PER value of
each player in the 2022-2023 regular season can be calculated.

The formula for PER:

Athlete PER = [(Points + Assists + Total Rebounds + Steals + Caps) - (Shot attempts - Shot

attempts) - (Free throws attempts - Free throws attempts) - Turnovers] / Athlete's games

played[7]

3.2. Data Acquisition and Storage for Visual Analytics of CBA Players

3.2.1. Acquisition and Cleaning of CBA Players' Basic Data and Higher Order Data PER
Values

This study looked up the official CBA stats website in the 2022-2023 After the average base
data and total base data of players in the regular season, the webpage is saved to the computer.
Python is utilized to parse the saved webpage to obtain the players' game data in it, and the key
code is shown in Figure 3:

url = 'https://data-server.cbaleague.com/api/player-base-1ist?pageNumber=1&pageSize=20

headers = {
'User-Agent': 'Mozilla/5.0 (Windows NT 10.0; Winé4; xé4) AppleWebKit/537.36 (KHTML, like Gecko) '
‘Chrome/118.0.0.0 Safari/537.36 Edg/118.0.2088.61'
b

tree = etree.parse( source: './CBA_HTML/CBA2022-2023.html', etree.HTMLParser())

# Getling aata aboutl

playerData = tree.xpath('//div[@class="data-table-column"]/a/div/text()")

ider Ro
head = tree.xpath('//div[@class="data-table-column-title"]//text()")

Figure 3:Key codes for data acquisition
Due to the first parsing of the original data obtained from the web page there are some such as
empty strings, garbled and other wrong format data, and can not be directly for data storage,
but also need to use Python to clean the acquired data, remove the wrong format data, in order
to carry out the operation of data storage, the key code shown in Figure 4:

¥ Rat Harre 3
# el hedader kc

head = tree.xpath('//div[@class="data-table-column-title"]//text()")

# Mlanpr the ‘n Fha 17et
# LLec the » 1n Th

head.pop(19)
head.pop(22)
head.pop(25)

TF+ 11 AAata

# Narmnr +ho 11ct+ AfE A apTc r A raraiuvo
1 T gipberish ana recelve 1T 1n ac

# LLeUr tne List 0]

data = [x.strip() for x in playerData if x.strip() != '']

Figure 4:Cleaning of acquired data

Since the higher-order data PER values were not counted in the website, this study completed
the storage of the total base data, and when it was necessary to visualize it after the platform
was launched, it was calculated in real time in the platform, and the calculated PER values of
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the players were passed to the page for the generation of the visualization graphs without any
subsequent storage operation of the PER values.

3.2.2. Storage of CBA player base data

MySQL is a relational database management system, one of the most popular relational
database management systems and the best RDBMS application for WEB applications.[8] . In
this study, MySQL database is used to complete the storage operation of the average base data
and total base data of players' games in the regular season of CBA 2022-2023.

Firstly, Python is utilized to write the code to save each average base data and total base data
of 385 CBA players in the regular season of 2022-2023 obtained after data cleaning into two
Excel data tables, and its key code is shown in Figure 5.

book = openpyx1.Workbook
sheet = book.create_sheet gameData’',

for j in range(len(data)):
if (j + 1) % 385 == @:
sheet.cell(row, col, datalj
col = col + 1
row = 1
else:
sheet.cell(row, col, datalj

row = row +

sheet.insert_rows(1

col = 1

row = 1

for 1 in range(len(head)):
sheet.cell(row, col, head[i
col = col + 1

book.save('C

fully!!

Figure 5:Data storage to Excel

Secondly, in order to avoid the complicated process of writing MySQL storage statements, this
study uses Navicat Premium to complete the operation of storing two Excel tables of player
data into a MySQL database.Navicat Premium, as a set of heterogeneous database management
and development tools, can be used as a back-end management tool for this visualization
platform, which allows creating editing databases, import and export data, create and run SQL
queries, with an intuitive graphical user interface and tools, which is conducive to improving
work efficiency[9] It has an intuitive graphical user interface and tools, which is helpful to
improve the working efficiency.

After the final conversion to the MySQL database, the field average base data table is named
cba22-23pergame, and the total base data table is named cba22-23alldata, and the two data
tables are stored in the MySQL database in part as shown in Figure 6.

1 Blakeney 37 38.1 327 1 6.4 4.8 33 11 11.3
2 Darius Adams 25 25 364 31.8 0.8 6.3 71 6.6 21 0.3 47 2.2 10.8
3 Peterson 38 36 329 287 1.3 58 71 5.9 2 0.2 37 1.7 9.5
4 Dominic Jones 38 37 42 279 1.8 9.4 1.2 10.9 2.6 0.8 4 34 10.3
5 Gaiman 41 8 226 24.2 0.5 4.8 53 37 1.1 0.3 24 1.2 8.8
6 Marshawn Brooks. 41 22 27.3 234 1.2 6.3 75 5.9 1.4 0.4 25 1.2 85
7 Troy Gillenwater 36 24 237 222 22 5.6 7.8 1.1 0.8 0.9 19 1.7 7.4
8 Salinger 42 9 303 22 29 10.7 13.6 47 1.5 0.6 19 2.3 7.4
9 Wang Zhelin 41 41 337 218 4.1 76 1.7 2.6 1.1 0.9 2.8 24 8.9
10 Felder 41 35 209 214 0.8 43 5.1 87 1.8 0.3 22 1.7 7.9
11 Fogg 40 37 28.2 211 1 4.1 5.1 37 21 0.6 2 2.8 6.6
12 Hu Jingiu 25 25 37.4 209 4.5 6 104 1.1 1 1.2 17 11 82
13 Gordon 38 26 307 208 0.9 31 4 5.5 0.9 0 29 14 7.3
14 Malan 37 24 27.2 188 1.1 4.2 53 5.9 1.6 0.4 3 21 5.9
15 Brandon Jefferson 34 14 27.1 18.6 0.9 33 4.2 37 1.7 0 21 14 6.2
16 Brandon Taylor 42 24 299 185 0.4 36 4 5.9 1.3 0 27 1.9 6.6
17 Achour 38 11 28 18.3 4.2 6.4 10.6 1.9 0.9 1.7 19 1.9 7.1
18 Zhang Fan 37 37 388 182 0.6 37 4.3 3.6 1 0.2 2 1.3 6.9
20 Trimble 40 22 239 18.2 0.4 37 4.1 5 1.5 0.1 27 2 5.4

Figure 6:MySQL partial storage results

110



Frontiers in Humanities and Social Sciences Volume 4 Issue 7, 2024
ISSN: 2710-0170

3.3. Visualization page design for basic and higher order data of CBA players'
regular season games

Echarts, a JavaScript-based data visualization charting library, provides intuitive, vivid,
interactive, and personalizable data visualization charts and supports mixing and matching
between charts and graphs[10] . This study uses the bar chart, radar chart and scatter chart
provided by Echarts as the templates for designing the three visualization functions in this
platform, reads the data that needs to be visualized and analyzed in MySQL through Python,
and passes it to Echarts in Flask framework for the generation of visualization charts.

3.3.1. CBA players' average stats ranking analysis chart

Averages is a visual analysis of a player's averages, including points per game, rebounds per
game, steals per game, and so on, using a bar chart as the basic format. By comparing the size
of each data, they are arranged in the graph in the order of big left and small right, where the
horizontal coordinate indicates the player's name and the vertical coordinate presents the
selected player's data. In terms of the customization settings of the graphs, since the number of
players is up to 385, this study designed the function of selecting different average data for
visualization in the platform according to individual needs, and only one kind of average data
is displayed in the same average data ranking graph, avoiding the phenomenon of blurring
caused by displaying all the average data in the same graph. In order to further improve the
clarity of the image, a segment display function with every 20 rankings as an interval segment
is also designed to make the comparison of before and after data more reasonable and obvious.
Taking the average score as an example, the corresponding graph can be generated after
selecting it as the analyzing index and specifying the ranking interval, as shown in Figure 7.

Figure 7:Analyzing the ranking of players' average data

3.3.2. Comparative Analysis Chart of CBA Players' Abilities

Radar charts show the independent values of each data item by means of radial axes, which
extend from the center outward and connect the points on the axes with polylines to form
polygons, which are used for comparing the overall situation of different data series on multiple
indicators, and can be used as a modeling tool to effectively reflect qualitative problems with
quantitative indicators.[11] . In order to carry out the analysis of individual players' abilities
and the comparison between different players' abilities, this study utilizes the radar chart and
the basic data indicators in Table 2 to complete the construction of the comparative analysis
chart of players' abilities. The six indicators in the graph can be customized in the platform, and
the maximum value of each indicator in the graph adopts the highest value of the indicator in
the current season, so as to avoid the data from exceeding the boundary range of the graph, and
at the same time, the size of the shaded area occupied by the data in the graph is more
reasonable, and its basic style is shown in Figure 8.
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@B Vi JianLian @B Guo Allen

17 3.6

Figure 8:Comparative analysis of players' abilities

After selecting two players and the six indicators to be compared, the corresponding shaded
area will be generated to be displayed in the graph and differentiated by different colors, and
the corresponding graphs of the six indicators of a single player can be displayed after the graph
is generated. The design not only compares the six data of a single player with the maximum
value of the current season to analyze the overall performance of the player in the season, but
also compares the two players to explore their respective strengths and weaknesses.

3.3.3. Analytical Plot of CBA Players' Base Data in Relation to PER Value

PER is an indicator that combines a variety of statistics in order to comprehensively evaluate a
player's performance in a game. When comparing a player's basic stats, the introduction of PER
can provide a more comprehensive explanation of a player's individual basic stats. For example,
when comparing a player's scoring average, the PER value can be used to understand the
player's efficiency in scoring. If the scoring is high and the PER value is also high, it means that
the player not only scores a lot of points, but also makes fewer shots on the court, which is more
efficient; if the PER value is high but the scoring is not, it means that the player may have an
excellent performance in other aspects other than scoring.

Therefore, in this study, the design of the graph of the PER values of the players' higher-order
data versus the base data analysis has been carried out by utilizing scatterplots, the basic style
of which is shown in Figure 9. In the graph, the data on the X-axis is presented using only the
PER values, while the data on the Y-axis can be presented by selecting individual metrics from
Table 2 in the web page. In addition, the maximum scale values of the X-axis and Y-axis are
automatically adjusted by Echarts according to the data to be presented in order to ensure
proper display of the graph. Meanwhile, in order to avoid the blurring of the graph caused by
the overlapping of data points when all the players' data are presented in the same graph, this
study also designed a function to visualize the data according to the number of players'
appearances, which not only avoids the overlapping phenomenon of the data points when the
data volume is too large, but also improves the flexibility of the analysis.
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MAMBA

CBA player stats analysis

Dominic Jones
score27.9

Figure 9:Player PER value vs. base data analysis chart

3.4. Integration of visualization platforms

Flask framework was born in 2010, is the use of python language based on the Werkzeug toolkit
to write a lightweight web development framework , using it combined with the most popular
and powerful python library can easily carry out the development of small and medium-sized
websites.[12] . In this study, it can be used for front-end display and back-end data interaction,
the front-end web page in the request to the Flask framework, Flask framework will request
parameters passed to the MySQL database to get the corresponding data, and finally the data
will be returned to the front-end web page Echarts for visualization and rendered in the web

page.
4. Results and analysis

4.1. Visualization and analysis of CBA players' data
4.1.1. A Case for Analyzing Player Average Base Stat Rankings

Through the player average data ranking analysis chart on all the players' data visualization
can help team coaches and players quickly understand the current CBA league all the players'
game situation, for coaches to grasp the overall situation to provide some help.

Taking the scoring data as an example, you can view the players ranked 1-20 in the scoring data
after selecting the corresponding parameter and submitting it in the field data ranking analysis
page, as shown in Figure 10.

MAMBA

CBA player stats analysis

1-20 v||score  v| submit

Figure 10:Parameter selection interface for player data ranking analysis graphs
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After Echarts processing, in the graph shown in Figure 11, you can see that the player with the
highest scoring data is Blakeney from Jiangsu Kentia. As a point guard, his average scoring data
is as high as 32.7 points, for the coaches when the team will play against Blackie's team, inform
the players in advance of the player's scoring performance on the court, and discuss with the
players and set up the corresponding defense tactics and strategies to limit the player's scoring
will be of great significance for the team to get the initiative in the game.

On the other hand, only three of the players in the top 20 in terms of scoring are local Chinese
players, namely Wang Zhelin, Hu Jinqiu and Zhang Fan. This is a reflection of a problem that has
always existed in the CBA league, i.e., the team's main offensive power is basically on the team's
foreign aid, while most of the domestic players in the offensive rounds are more to cooperate
with the foreign aid to complete the offense, and the independent offense plays less. Although
it is true that the scoring ability of foreign players is stronger than that of domestic players, it
is undeniable that taking measures to cultivate the independent offense ability of domestic
players is of great significance to improve the performance of our national team in international
competitions and gradually reduce the dependence of CBA teams on foreign players as well as

to change the role played by domestic players in the offense.
MAMBA Home Page Data Ranking Analysis blayer ability analysis PER Analysis

Figure 11:Ranking chart of players' scoring average data

4.1.2. A case of comparative analysis of players' abilities based on fielding base data

In this case, Guo Allen from Liaoning Bensteel and Li YiYang from Fujian Xunxing were selected
for a comprehensive comparative analysis, and the data selected included six items of data,
including average points, average rebounds, average assists, average steals, average caps and

average turnovers, as shown in Figure 12.
MAMBA

CBA player stats analysis

LiYivang ~| Guo Allen v

score  v||rebound v assist  ~|steal v||block  v||turnover ~|| submint

Figure 12:Parameter selection interface for comparative analysis chart of players' abilities
After analyzing the player ability comparison between the two players as shown in Figure 13,
it can be seen that in terms of scoring data, Guo Allen is ahead of Li YiYang 's 10.8 points with
an average of 17 points per game. In the CBA 2022-2023 season, Guo Allen should have played
as a point guard, due to the team's Zhao Jiwei as a point guard position, in most of the season
as a point guard to focus on the team's scoring tasks, in the organization of the team is not fully
engaged in the team compared to Li YiYang, resulting in the number of assists lagged behind
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the results of RiYiYang. But even so, Li YiYang also with lower number of turnovers and steals
ahead of Guo Ailun, showing good team organization and defensive ability.

Accordingly, for former CUBA player Li YiYang, who gained entry to the CBA through the draft,
enhancing his scoring proficiency and sustaining his organizational and defensive capabilities
at this juncture of the game, while additionally amassing experience in the game, will facilitate
a more optimal performance in the game.For Guo Allen, if he continues to play the point guard
position, and maintains his current scoring ability to further reduce his own mistakes and
improve his defensive ability, he can make a greater contribution to the team's offense and

defense.
MAMBA

Player ability analysis - Ui vivang - Guo Allen

Figure 13:Comparative analysis of ability between players
4.1.3. Higher-order data PERs and fielding base data analysis cases

In order to avoid the chance factor on the field and the influence of too large amount of data on
the graphic display, the visualization parameters of this case were selected to analyze a total of
77 players whose seasonal appearances ranged from 37 to 42 games, and the X-axis data of the
graphic was fixed to the players' PER value, while the Y-axis was selected for the analysis of the
average score of the game, as shown in Figure 14.

MAMBA

CBA player stats analysis

Please select Y-axis data

score v

Please select the number of appearances interval band

37~| 42~ || submint

Figure 14:Parameter selection interface for higher order data and basic data analysis
In the graph shown in Figure 15, this study analyzes Dominic Jones from Jiutai Agricultural and
Commercial Bank and Blakeney from Jiangsu Kentia. It can be seen in the graph that Blackney's
average score of 32.7 points per game is higher than Jones' 27.9 points per game, and from the
point of average score alone, Blackney's performance in this season is really better than Jones.
But the chart of Blackie's PER value of 28.7, much lower than Jones's 35.3, which indicates that
Jones in addition to scoring in other areas, such as rebounds, assists, steals, etc. has more
outstanding performance than Blackie. After checking the other data items of the two players
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in the Excel table, it is found that Jones is ahead of Blakeney in a number of data in addition to
the average score, the overall performance is more excellent, and its leading data items are
shown in Table 3.

Table 3:Comparison of data items

Rebounds per Assists per Steals per game shooting
game game percentage
Blakeney 7.4 4.8 1.1 45.5%
Dominic Jones 11.2 10.9 2.6 46.0%

In the CBA league, the selection of the regular season best international player awards will often
be a comprehensive examination of the player's performance and comprehensive contribution
to the team, and at the end of the group voting points selected, rather than a separate
examination of a particular indicator. Therefore, a total of 12 foreign aid candidates, including
Jones, participated in the selection of the 2022-2023 CBA regular season best international
player awards, Jones' group voting with 349 points ranked first, Shenzhen's Salinger received
a total of 307 points ranked second, and the third place was Guangdong's foreign aid Marshon
Brooks, who received a total of 246 points.[13] The third place was Guangdong's foreign aid
Marshon Brooks, who scored 246 points. In the end, Jones was unquestionably selected as the
best international player of the regular season.

In conclusion, the PER value plays an important role in the selection of comprehensive awards
for CBA players. It provides an indicator for comprehensively evaluating players' performance,
which provides objective data support for the selection process and makes the results more fair
and accurate. At the same time, the PER value also helps us to understand the contribution and
value of players more comprehensively, so that the fans and media have a better perception of
the performance of players in the field.

Blakeney Dominique Jones

rson Dominique Jones

' | score:27.9
PRE:35.3

Figure 15:Higher order data vs. base data between players

5. Conclusion and outlook

5.1. Conclusion

Aiming at the shortcomings of the current CBA league in the use of data visualization means
and the incomplete use of high-level data analysis indicators, this study firstly obtained and
stored the average basic data and total data of the CBA 2022-2023 regular season through
Python, and then calculated the PER value, which has not been counted by the CBA league for
the time being, as a high-level data analysis indicator with the total data obtained. Finally, we
combined the Flask framework, Echarts visualization chart library and other tools to complete
the construction of the data visualization platform, and realized the three major functions of
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the platform: ranking analysis of the average data, comparative analysis of the players' data,
and analysis between the higher-order data and the dependent variable. Through the
construction of the visualization platform, it provides convenience for the visualization and
analysis of CBA players' game data, and the introduction of the PER value, a high-order data
analysis index used in the NBA league, not only helps to enrich the comprehensiveness of the
data statistics of the CBA league, but also provides a reference basis for the selection of
comprehensive awards in the CBA league.

5.2. Outlook
5.2.1. Enriching platform functionality for existing CBA statistics

Although this study completed the development of the platform function by using the CBA
players' game data, it only obtained the average and total basic data of the players in the regular
season of the CBA 2022-2023 season, and did not obtain all the statistics of the official website
of the CBA, and the developed platform has the shortcoming of not being able to carry out the
visual analysis of the players' game data in terms of the year, so it not only helps to further
develop the corresponding data visualization and analysis function of the platform, but also
improves the accuracy and comprehensiveness of the data visualization platform's analysis of
the players' game data. Therefore, obtaining all the statistics of the CBA league at this stage is
not only conducive to the further development of the corresponding data visualization and
analysis functions in the platform, but also improves the accuracy and comprehensiveness of
the data visualization platform in the analysis of the players' game data.

5.2.2. CBAleague should enhance the comprehensiveness of statistics

Compared with the NBA league's perfect data management system, the CBA league's statistics
on players' game data started late, and the players' running distance, shot tendency, and data
obtained from a single game in the season were not counted in its official data website, which
not only restricts the development of the corresponding functions of the data visualization
platform, but also greatly restricts the progress of the CBA league to the world's first-class
league. This not only restricts the development of the corresponding functions of the data
visualization platform, but also greatly restricts the pace of CBA League to advance to the world-
class league. Therefore, it is of great significance to improve the data management system of
the CBA league, learn the method of data statistics from the NBA league, and strengthen the
data awareness of the relevant practitioners, in order to promote the improvement of the
overall level of the CBA league and the development of a more comprehensive data visualization
platform.
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