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MO DAU

Khoa hoc dit liéu 1a mot cach dé ndm bat nhitng hiéu biét siu sic tir dir liéu. Khoa
hoc dit liéu dang tac dong dén rat nhiéu linh vuc, bao gém ca bong da.

Bong da, la mot trong nhirng mon the thao pho bién nhét va duoc theo dbi rong rii
trén toan cau. Trong nhimg nim gan ddy, sy sin co cua luong lon dir liéu bong da
d3 mo ra nhitng kha ning thd vi cho viéc phén tich va hiéu biét dya trén dir licu.

Python, la mot ngbén ngir lap trinh linh hoat va manh mé, 1a mot Iya chon tuyét voi
cho nguodi méi bit dau ciing nhu cac chuyén gia dé thuc hién phan tich dir liéu
bong da.

Boéng da chtra rat nhiéu dir liéu can bao quat, tur khia canh cd nhan dén khia canh
dong doi. Vi dit liéu, chiing ta c6 thé hiéu tro choi theo cach ¢6 y nghia hon. Pham
vi phan tich dir li¢u trong bong da bao g6m nhiéu chu de bao gom phén tich sy
kién trong tran du, tim kiém cau thi cho cac doi, ra quyét dinh chién thuat va truc
quan hoa chién thuat.

Ngoai ra, d6i v6i cac nhom, dir liéu ¢ thé tao ra nhitng hiéu biét sau sic giup dua
ra quyét dinh. Vi vay, doi c6 thé tim ra chién lugc dé gianh chién théng trong tran
dau.



1. PHAN TiCH DU LIEU

1.1 LAy dir liéu

DPdi voi dir liéu, ching t61 s€ su dung dit li€u tr StatsBomb. StatsBomb la mot
cong ty phan tich hoat dong cu thé trong linh vuc bong d4, cung cap rat nhiéu dir
li¢u bong da, dac biét 1a dir liéu sy kién.

Péi v6i nhitng ngudi mudn tim hiéu phan tich bong da, StatsBomb da xuat ban di
liéu mé. Dit lidu bao gom céc tran dau giai bong da da két thuc.

1.2 Kham pha dir liéu

Sau khi ban tai xudng dir li€u, budc ti€p theo la kham phd no. Cau tric thu muc
cua dir liéu s€ nhu sau:

| LICENSE.pdf

| README . md

|
+-—--data

| | competitions.json

|

| +-—-—-events

| | 15946.json

| | 15956.json

| | 15973.json

| | 15978.json

| | 15986.json

| |

| +---1lineups

| | 15946.json

| | 15956.json

| | 15973.json

| | 15978.json

| | 15986.json

| |

| \-—--matches

| +---11

| | 1.json

| | 2.json

| |

| +---16

| | 1l.json

| | 2.json

| |

|

+---doc

| Open Data Competitions v2.0.0.pdf
| Open Data Events v4.0.0.pdf
| Open Data Lineups v2.0.0.pdf
| Open Data Matches v3.0.0.pdf
| StatsBomb Open Data Specification vl.1l.pdf
|

\---img

statsbomb-logo.jpg
Ngoai ra con c6 cac thu muc nhu su kién, doi hinh va tran dau.
* Thu muc su kién chira cac tép tom tat tran ddu ¢ dinh dang JSON.
« Thu muyc ddi hinh chira d6i hinh ctia mdi doi trong moi tran dau.



* Thu muc tran dau chira cac tran dau ma moi cudc thi c6. N6 cling dugce chia thanh
cac mua khac nhau cho mdt s6 tran dau.

1.3 Truy xuat dir liéu sw kién

Dit liéu su kién c6 thé duoc truy xuit bing cac bude nay. Dau tién, chung ta mo
tép competitions.json. Tép ndy la cong dau tién dé truy cap dir liéu StatsBomb. Ly
do 1am diéu d6 1a vi chiing t6i can giai diu va ID mua giai dé truy cap danh sach
cac tran dau tir giai dau do.

Pé xur 1y tép JSON, thu vién pandas da cung cap chirc ning doc tép JSON dudi
dang khung dit liéu bang cach st dung ham read_json. Pay 1a mi dé 1am diéu do:
import pandas as pd

competition = pd.read_json('open-data/data/competitions.json")

competition.head()

Bay gio ban c6 thé thiy cac hang chta thong tin vé tit ca cac tran dau ma
StatsBomb di cung cép.

Tom lai, cac giai ddu duoc dua vao dit liéu nay 1a La Liga (Giai VPQG Tay Ban
Nha), UEFA Euro, FIFA World Cup (Nam va Nir) va UEFA Champions League.
Hién tai, chiing t6i mudn liy hang c6 thong tin FIFA World Cup. Hay loc tap dit
liu bang cach st dung dong ma nay:

# Get the FIFA World Cup

competltlon[competltlon competition_name == "FIFA World Cup']

FIFA World Cup 1an luot 13 43 va 3. Bay gio hay truy cép vao thu myc chira ID.
Péi voi mdi tran dau, thu muc dugce dat tén bang ID trdn ddu. Va mdi thu muc
chtra tép JSON. Moi tép duogc dinh kém vé6i ID phan lam tén.

Bay gid hiy truy cap tép bang cach str dung cac dong mi sau:

import json

with open(‘open-data/data/matches/43/3.json') as f:
data = json.load(f)

data

with open(‘open-data/data/matches/43/3.json’) as f:
data = json.load(f)
for i in data:

print('ID:', i['match_id"], i['home_team']['"home_team_name'], i['home_score'], '-,

i['away_score'], i['away_team']['away_team_name'])
with open(‘open-data/data/events/7567.json') as f:
korger = json.load(f)

korger

Pé dé dang phan tich, thu vién pandas di cung cip ham json normalize. Piéu lam
cho ham nay tré nén manh mé la vi n6 co6 thé xur ly JSON long nhau. Bay gio hdy
viét nhitng dong ma nay:



# from pandas.io.json import json_normalize

df = pd.json_normalize(korger, sep="_").assign(match_id="7567")
df.head()

2. TRUC QUAN HOA DU LIEU

2.1 Thu thép va tién xir ly dir liéu

Budc dau tién trong bat ky du 4n phan tich dit 1iéu nao 1a thu thap dir liéu. C6 nhiéu
nguén khéc nhau dé léy dir liéu bong da, chéng han nhu API, co s dir li€u truc
tuyén hodc tham chi cac b dir li€u dugc quan ly thu cong. Khi ban da cé dugc dir
lidu, viée xtr 1y trude 1a rat quan trong dé 1am sach va sip xép dir liéu dé phan tich.

import pandas as pd

# Load data from CSV file

df = pd.read csv ('football data.csv')
# Data cleaning and preprocessing

# ... (e.g., handling missing values, data type conversion, etc.)

2.2 Kham pha va truc quan héa dir liéu

Sau khi xtr 1y trude dit liéu, bude tiép theo 1 kham pha dir liéu d6 dé hiéu rd hon
va xac dinh cac mau. Truc quan hoa déng mot vai trd quan trong trong viéc hiéu
dit liéu va 1am cho né dé hiéu hon.

import matplotlib.pyplot as plt

# Basic data exploration

print (df.head())

# Plotting goals scored by each team

team goals = df.groupby('Team') ['Goals'].sum()
team goals.plot(kind='bar', figsize=(10, 6))
plt.title('Total Goals Scored by Each Team')
plt.xlabel ('Team')

plt.ylabel ('Goals"')

plt.s@ow() i

2.3 So li¢éu hi€u suat

Pé danh gia cac doi bong va cau thu, ban sé can cac sb liéu hiéu suat. Cac sd liéu
nhu ty 1& chuyén d6i myc tiéu, ty 1¢ hoan thanh duong chuyén va do chinh xac cua
ch sat 1a rat quan trong dé phan tich hi¢u suit dya trén dir liéu.



# Calculating goal conversion rate

df['Goal Conversion Rate'] = (df['Goals'] / df['Shots']) * 100
# Visualizing goal conversion rate

plt.scatter (df['Goal Conversion Rate'], df['Player'], alpha=0.5)
plt.title('Goal Conversion Rate vs. Player')

plt.xlabel ('Goal Conversion Rate (%)')

plt.ylabel ('Player')

plt.show ()

2.4 Phan tich xu huéng

Phén tich xu hudng theo thoi gian c6 thé cung cap nhiing hicu biét co gia tri vé
hiéu suat ctia mot doi qua cac mua gidi hodc tran d4u khac nhau.

# Converting 'Date’ column to datetime format

df['Date'] = pd.to datetime(df['Date'])

# Analyzing goals scored over time

goals over time = df.groupby('Date') ['Goals'].sum/()
goals over time.plot (figsize=(12, 6))
plt.title('Goals Scored Over Time')

plt.xlabel ('Date')

plt.ylabel ('Goals"')

plt.show()

2.5 Tao ban dd cu sit

Mot trong nhitng hinh anh tryc quan ma chiing ta c6 thé tao 1a ban d6 sut bong.
Trén ban dd nay, chung toi mudn xem mdi d6i da thue hién duge bao nhiéu ct sut.
Ngoai ra, ching t6i mubn biét co hdi ghi ban 1a bao nhiéu. Chung tdi goi co hoi
nay 1a nhirng ban thang dy kién.

Dé tao truc quan hoéa, trudc tién chung ta can léy dir liéu su kién. Sau do, loc dur
liéu dua trén tén su kién.

shots = df[df.type_name == 'Shot'].set_index('id")

shots.head()

Sau khi nhan dugc dit liéu, bay gio hdy viét nhitng dong ma nay dé tao ban do:
import numpy as np

import matplotlib.pyplot as plt

from FCPython import createPitch

pitch_width = 120



pitch_height = 80
fig, ax = createPitch(pitch_width, pitch_height, 'yards', ‘gray")
home_team = 'South Korea'
away_team = 'Germany'
for i, shot in shots.iterrows():
x = shot['location'][0]
y = shot['location’][1]
goal = shot['shot_outcome_name']=='Goal'
team_name = shot['team_name']
circle_size = 2
circle_size = np.sqrt(shot['shot_statsbomb_xg'] * 15)
if team_name == home_team:
if goal:
shot_circle = plt.Circle((x, pitch_height-y), circle_size, color="red’)
plt.text((x+1), pitch_height-y+1, shot['player_name'])
else:
shot_circle = plt.Circle((x, pitch_height-y), circle_size, color="red’)
shot_circle.set_alpha(.2)
elif team_name == away_team:
if goal:
shot_circle = plt.Circle((pitch_width-x, y), circle_size, color="blue')
plt.text((pitch_width-x+1), y+1, shot['player_name'])
else:
shot_circle = plt.Circle((pitch_width-x, y), circle_size, color="blue')
shot_circle.set_alpha(.2)
ax.add_patch(shot_circle)
plt.text(5, 75, away_team + ' shots’)
plt.text(80, 75, home_team + ' shots')
plt.title('Germany vs South Korea at 2018 FIFA World Cup')
fig.set_size_inches(10, 7)
fig.savefig(‘korger_shots.png’, dpi=300)

plt.show()

Germany vs South Korea at 2018 FIFA World Cup

Germany shots South Korea shots
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2.6 Tao bin d6 duong chuyén

# to take a better look at player pass map



def generatePlayerPassMap (player name) :

player filter = (df.type name == 'Pass') & (df.player name ==
player name)

player df = df.loc[player filter, ['x', 'y', 'end x', 'end y'l]]

pitch = Pitch(line color='white',pitch color="#02540b")
fig, ax = pitch.grid(grid height=0.9, title height=0.06,

axis=False,endnote height=0.04, title space=0, endnote_ space=0)
for i in player df.index:

x = player df['x"][1i]

y = player df['y'][i]

dx = player df['end x'][i] - player df['x'][1i]

dy = player df['end y'][i] - player df['y'][i]
i1

if df['outcome name'][i] != 'Incomplete':

ax['pitch'].arrow(x,y,dx,dy,color="#0dff00',length includes head=True,head
width=1,head length=0.8)

pitch.scatter(player df['x'][i],player df['y'][i],color="#0dff00',ax=ax["'pi
tch'])
else:

ax['pitch'].arrow(x,y,dx,dy,color="red',length includes head=True, head widt
h=1,head length=0.8)

pitch.scatter(player df['x'][i],player df['y'][i],color="red',6 ax=ax['pitch’
1)

fig.suptitle(player name+" passes", fontsize = 20)

# we can do this for all players individually
generatePlayerPassMap ("Konsham Chinglensana Singh")

2.7 Tao ban d6 nhiét

def generatePlayerHeatMap (player name) :
player filter = (df.type name == 'Pass') & (df.player name ==
player name)



player df = df.loc[player filter, ['x', 'y', 'end x', 'end y'l]]

pitch = Pitch(line color='white',pitch color='"#02540b")
fig, ax = pitch.grid(grid height=0.9, title height=0.0¢6,
axis=False,endnote height=0.04, title space=0, endnote space=0)

#Create the heatmap
pitch.kdeplot (

x=player df['x'],

y=player df['y'],

shade = True,

shade lowest=False,

alpha=.5,

n levels=10,

cmap = 'plasma',

ax=ax['pitch']

)

fig.suptitle (player name+" Heatmap", fontsize = 20)
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KET LUAN

Python 1a mdt lya chon tuyét voi cho ngudi méi bat dau va cac chuyén gia mudn
thuc hi¢n phan tich dir li€éu Bong da. Véi thu vién ciia Python, ban c6 thé thu thap,
xtr 1y trude, kham pha va truc quan hoa dit liéu bong da mot cach hiéu qua. Bang
cach tao cac tap Iénh Python co ban, ban co thé c6 duge thong tin chi tiét co gia tri
vé hiéu suat cua ngudi choi va doi, xac dinh xu hudéng va dua ra két luan dua trén
dir liéu. Tuy nhién, diéu can thiét 1a phai thira nhan nhiing thach thitrc va han ché
cling nhu nhan thire duoc cac ki thuat ndng cao hon khi ban tién bo trong hanh

trinh phan tich dir liéu bong da ctia minh.

11



TAI LIEU THAM KHAO

[1] Germany out of tournament after losing to South Korea.
BBC. https://www.bbc.com/sport/football/44439270
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data
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