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B —

S # ;A e S A 2 A

ORI ERE R AE

import pandas as pd

# LR E

data = pd.read_esv("../FiHF 2.csv', encoding="gbk")

# FERERSR "EER" 13HEE

data = data[data[" % 5" 1= "LEF)

# TRIT N SO

datato csv(" B EHEMM I 2.csv', index=False)

@i RE-25 P B R BUE

erimport pandas as pd

data = pd.read csv(’../[ff{F 2.csv', encoding="gbk")
# BPRER SR "M REE

data = data[data[ 5] =" F )

# kA O G R-Grh i MR
data = data[data['3 3 [1'] == "2 RE- P 21)
# E® =S

data = data.reset_index{drop=True)

print(daia)

datato csv('2.£3 5P B8-25 5P B¢ .csv', index=False)

@ TEHAYEE

import pandas as pd

import holidays  # 75 %250 % 4% holidays &

# RS

data = pd.read csv('2.£7 P EE-EL P EE csv)

# RV (R 5w &), SR A i

data['®f [#]'] = pd.to_datetime(data['iF [€]'])

# A holidays FERE LREMPYEH

cn_holidays = holidays. China()

# dmE S R EE R

data['/ 5 9 B2 H'] = data['® [6]'].dt.date.apply(lambda x: 1 if x in
cn_holidays else )

# BMREERITEAMY (TEBAR L. AEK0)

data['/2& 75 5 TAE H'] = data['’ [E]']).dtweekday.apply(lambda x: 1 if x < 5 else 0)
data.to_csv('3. TR H L H.csv)

@ EEER TER. FLEASYRABITE S

import pandas as pd

file path ='3.97 H L{E H.csv'

data = pd.read csvifile path)

workday_data = data[(data[ /&% 8 T/EH') == 1) & (data['& & A EWEA") =

29




0] # LA ¥iE

non workday data = data[data[' 2 E A TIEH 1 ==0] # dET{FH 8HE
holiday data = data[data[' =T AP ENEA)==1] # {EHIE
workday file path = '4. T {F H 848 xlsx

non workday file path ='4.9F T {F H £03E xlsy’

holiday file path = '4.¥1{& H 3048 xlsx'

workday datato excel{workday file path. index=False)

non workday datato excelinon workday file path, index=False)
holiday data.to_excel(holiday file path. index=False)

&t A F B % i &

import pandas as pd

#new_list = ['5. T{E H A~ [0 B ZE i Be.csv', 5.3 TAE H A EI0f B2 L B csv', 'S5
W5 B A [F i B2 i osv']

workday data = pd.read csv('4, T{E H i.csv)

non work data = pd.read csv('4.3E T{E H &8 csv)

holiday data = pd.read csv(’4. 11 H 2UE csv)

# 45 I BUR R S H R (R A BME T b e

workday data['lB [E]'] = pd.to_datetime(workday data['l [E]'])

non_work data['? [€]'] = pd.to_datetime(non_work data['FH [E]'])

holiday data['B[E]'] = pd.to_datetime(holiday data['IFf [€]'])

# M ) EEp AR AL A

workday data["hour'] = workday data['l [E]'].dt.hour

non_work data['hour’] = non_work data['B [E]'].dt.hour

holiday data['hour’] = holiday data['f [€]'].dt.hour

# Fhm g s, St e & ) ) E AR SR

workday data = workday data.groupbv(['hour', "J7 [A]']).size().unstack(fill_value=0)
# workday data = workday data.groupby([‘hour’, ' 77 [a'])[* ZE 5] .nunique()
non work data = non work data.groupby([hour', ' J5 [1]
Nisize().unstack{fill_value=0})

holiday data = holiday data.groupby(['hour', ' 77 [7]']).size().unstack(fill value=0)
print{workday data)

print{non_work _data)

print(holiday data)

# workday data.to csv('5. 1§ H 4~ [Frd Bt 223 &t .csv')

#non_work _data.to csv('S. £ TAE B A [FIi B 4 Bt .csv')

# holiday_data.to_csv('5. T8 B 4~ [0 B 2 i . csv')

@45 A~ FImf B i 4 i o] ¥k

import pandas as pd

import matplotlib.pyplot as plt

plt.rcParams['font.sans-serif ] = ['SimHei'] # ¥ St 305
# nbh BTFHRENLE PP FREEER SR, EARESE

2 axes.unicode minus Z35[.




plt.reParams[‘axes.unicode minus’] = False # #¥{IEH R5RHS
file paths = |
'S £ LAE B A FInt B 2 i B csv,
'5. TAE H A~ [El0e} B 53 sy,
‘5. W B H A [ B 2 i Bk csv')
# Read the data
data non_workday = pd.read csv(file paths[0])
data workday = pd.read csv(file paths[1])
data_holiday = pd.read csv(file paths[2])
# Create a list of datasets and titles for each category
datasets = [data non workday, data workday, data holiday]
titles = [k LAE 0 A Enf BZEU &, TE DA R BEERE, 78R 0 A F M BE
riok -y
# Plot the data for each dataset
for i, data in enumerate{datasets):
plt.figure(figsize=( 10, 6))
for col in data.columns|1:]:
plt.plot{data['hour']. data|col], marker="0", label =7 {col}
plt.title(titles[i], fontsize=16)
plt.xlabel{"/»B", fontsize=12)
plt.ylabel(" %I &', fontsize=12)
plt.xticks{data[hour'])
pli.grid(True)
plt.legend(title="J7 ")
# Show each plot
pli.tight layoui()
plt.show()

HFR=

A& o) B — R (7 s % (RS

COR4E 25 it 5 ) 7 50 W e

import pandas as pd

from sklearn.cluster import KMeans

import numpy as np

# mEEE

file path ='5. T{F HA~[E B 2 it B .csv'

traffic data = pd.read csv(file path)

# i EAE R B ERR

traffic data['total traffic'] = traffic data[['1". '2", '3, '¥]].sum(axis=1)
# A K-EME %R T o th sl

X = traffic_data[['hour’, ‘total traffic']].values

kmeans = KMeans(n_clusters=3, random_state=0).1it{X)

3l




traffic data|'cluster’] = kmeans.labels
# RS R EL LE LN | B
cluster label to period = §
0: "7 3",
1: I,
2: "
b B AE S B B O R 2 S AR B I () R A
traffic data|'time period'] = traffic data|'cluster'|. map(cluster label to period)
# HEEMERE R
clustered traffic = traffic data.sort values(bv=|'cluster’. hour'])
print{clustered traffic)
clustered traffic.drop{columns="total traffic', inplace=True)
clustered traffic.to csv('6. Tk H B BA &I 5 .csv)
## MEEE
# file path = 5.8 H A 5 1 B 2E 3 csv'
# traffic_data = pd.read csv(file path)
## RN PSR R
# traffic_data['total traffic'] = traffic_data[['1", ‘2", '3", '#']|].sum{axis=1)
## # M K-3{E 3R B0E 4t S48
# X =traffic data|[’hour’, total traffic']].values
# kmeans = KMeans(n_clusters=3, random_state=0).fit(X)
# traffic data['cluster'] = kmeans. labels
#i# IR R R E e B
# cluster label to period = {
0: "7 i A,
1: ",
2: "I
i # AR SRR AR VS B R SRR SR I i () B i i
traffic data['time period'] = traffic data['cluster’].map(cluster label to period)
## AR e
clustered traffic = traftic data.sort values{by=|"cluster’, hour’])
# print{clustered traffic)
# clustered traffic.drop(columns="total traffic’, inplace=True)
# clustered traffic.to csv('6. 18 H B B4 .csv)
## MR
# file_path = '5.4F T H 4~ [F18f B %3 8t .csv'
# traffic data = pd.read csv(file path)
#H# VSRR .8 T
# traffic_data['total traffic'] = traffic_data[['1", '2', '3, '4']].sum{axis=1)
i # R K- 0 3R B0 40t B8
# X = traffic_data[['hour', 'total_traftic']].values
# kmeans = KMeans(n clusters=3, random_state=0).fit{X)
# traffic_data['cluster'] = kmeans.labels

s # RIEFLSRE LT EE

I I = = I I I
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# cluster label to period = §

0: "I,

1: "R,

2: "I

# Oy TR SRR VR R N SR S B S (8] B 4 ik

# traffic_data'time period’] = traffic data['cluster’].map(cluster label to period)
## FERF R R 2 R

# clustered traffic = traffic data.sort values(by=|"cluster’, "hour'])
# print{clustered traffic)

# clustered traffic.drop(columns="total traffic'. inplace=True)

# clustered traffic.to esv(’6.4E T{F H B 0] £ 5 .csvh)

a8
e

JE Ik

@7~ Fr WA el 4L
# Here's the complete code to load the data and visualize it as line charts:
import pandas as pd
import matplotlib.pyplot as plt
plt.rcParams[font.sans-serif’'] = ['SimHei'] # &8 S L7k
# noh, BFFRELLGE 2L ERP R FREZEERR, BETEE
2 axes.unicode minus 257,
plt.rcParams[axes.unicode minus'] = False # @ ®IEW RS
# Load the three CSV files tor visualization
file paths period = |

‘7. H A [ 0 2 0 B esv,

7. LAE B A~ B o 02 3 B csv,

"7 4ETAE B A F 0 0 2 3 B osv?
|# Read the data from these files
data_holiday peniod = pd.read csv(file paths period[0])
data workday period = pd.read csv(file paths period[1])
data non workday period = pd.read csv(file paths period|2])
# Create a list of datasets and titles for each category
datasets period = [data_hohday period, data workday period,
data non workday period]
titles_period = ['Yifl H FH 8, T1F B #1896 TFH 0
# Plot all the data in a single combined plot
pli.figure(figsize=(12, 8))
# Plot data from all three datasets
for i, data in enumerate(datasets period):

for index., row in data.iterrows():

print{index, row)
plt.plot{data columns|1:], row[ 1:], marker="0, label={"{titles perniod|i]} -

frow["time period"]}")
pittitle¢ ¥ H. LEH. FELIEEMERBEICE, fontsize=16)
plt.xlabel(’ /7 [7]', fontsize=12)
plt.ylabel{" 4= i &', fontsize=12)

EX]




plt.grid{ True)

plt.legend(title="i} Bt e H W 28 bbox to anchor=(1.05, 1), loc="upper left")
pli.tight lavout()

plt.show()

G- FIr W 20 B i it

import pandas as pd

file path ="6.T{F H & ¥ &5 cav”

data = pd.read csv(file path)

traffic summary = data. groupbv{'time period)[['1". ‘2", '3". "4']].sum()
print{traffic summary)

traffic_summary.to_csv("7. ¥ B A~ [F] 0 15 2E 3 B .csv')

file pathl = "6.9E T{E H of &1 4 .csv"

datal = pd.read csvifile pathl)

traffic summaryl = datal.groupbv('time period’)[['1", "2, '3, "4']].sum()
print{tratfic summarv])

traffic summaryl.to csv('7.4F T{E H A~ [FI) 18 5 i & .csv')

file path2 = 6.7 {6 H B M £ 4. csv”

data2 = pd.read csv(file path2)

traffic summary2 = data2 groupbv('time period")[['1". '2", '3, "4']].sum()
print(tratfic summary2)

traffic_summary2.to_csv("7. %1 {2 H A1~ [F i M3 ZE 3 B.csv')

@A LAE B &R 25
import pandas as pd
file_path ="7.TAF H 4~ [F] &} B 2530 £ .csv™
data = pd.read csvifile path)
# Define a function to apply the percentage splits based on time period
def split_traffic(row):
if row['time_period'] = "SI
straight ratio, left ratio, right_ratio = (.8, 0.1, (.1
elif row['time period’] == 6 1";
straight_ratio, left_ratio, right_ratio = 0.7, 0.2, 0.1
elif row['time_period'] == "{I i 1"
straight ratio, left ratio, right ratio = 0.6, 0.2, 0.2
# Calculate straight, lefi, and right tums for each direction
for direction in ['1', '2", '3, '4]:
row[f{direction} FL11T'] = row[direction] * straight_ratio
row[f {direction} 72 $%'] = row[direction] * left_ratio
row[f {direction} 41 ¥'] = row[direction] * right_ratio
return row
# Apply the function to each row
new_data = data.applv(split_trathc, axis=1)
# Select and display relevant columns for verification

3




traffic split columns = ['time period'] + ['{direction} {turn}' for direction in ['1", "2,
'3, '#] for turm in
[l.}.:L{J—.-, r-"'f'.-%'- l’LF{_.]I

split_traffic data = new data[traffic split columns)

split_traffic data = split_traffic data.round{0).astvpe(int. errors="ignore')
print{split_traffic data)
split_traffic datato esv('8. T{F H #& M6 F i i .csv')

EME W ET{E B & A i i
import pandas as pd
file path = "7.9k T.{€ H 4~ [EIm #0253 . csv"
data = pd.read csvifile path)
# Define a function to apply the percentage splits based on ime period
def split_traffic(row):
if row['time_period'] == "% 1"
straight ratio, left ratio, right_ratio = 0.8, 0.1, 0.1
elif row['time_period'] == " iff #H":
straight ratio, left ratio, right_ratio = (.7, 0.2, (.1
elif row['time period’] == "{I£ 0§ ¥4
straight_ratio, left ratio, right_ratio = 0.6, 0.2, 0.2
# Calculate straight. left, and right tums for each direction
for direction in ['1', "2, '3, '4']:
row|[f {direction} EL{4T'] = row[direction] ¥ straight_ratio
row[f {direction} % ¥'] = row[direction] * left_ratio
row[f {direction} 45 ¥%'] = row[direction] * right ratio
retum row
# Apply the function to each row
new data = data.applwsplit_traffic, axis=1)
# Select and display relevant columns for verification
traffic_split_columns = ['time period'] + [f'{direction} {turn}’' for direction in ['1", "2,
'3, '¥] for turn in
[EAT, 28, B
split_tratfic data = new_data[traftic split columns)
split_traffic data = split traffic data.round(0).astvpe(int, errors="ignore')
print(sphit traffic data)
split_traffic_data.to_csv('8.3F TAE H & H1 {ir 42 3 B .csv')

@i ERAE R ERE

import pandas as pd

file_path = "7.7i {8 H A~ [ iy W 2537 B osv"

data = pd.read csvifile path)

# Define a function to apply the percentage splits based on time_peniod
def split_traffic(row):
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if row[time period'] == "% "
straight ratio, left ratio, right ratio = 0.8, 0.1, (0.1
elif row['time _period'] == - if 4':
straight ratio, left ratio, right ratio = 0.7, 0.2, (.1
elif row['time period’] == "{i 05 31"
straight ratio, left ratio, right_ratio = 0.6, 0.2, 0.2
# Calculate straight, left, and right turns for each direction
for direction in ['1,'2", '3, '¥:
row|[f {direction} F{4T'] = row[direction] ¥ straight_ratio
row[f' {direction} /= ¥%'] = row[direction] * left_ratio
row[f{direction} 4 ¥:'] = row[direction] * right ratio
returm row
# Apply the function to each row
new data = data.applwsplit traffic, axis=1)
# Select and display relevant columns for verification
traffic_split_columns = ['time period'] + [f'{direction} {turn}' for direction in ['1", "2,
'3, '¥] for turn in
[EAT, " EE, R
split_traffic data = new data[traffic split columns)
split_traffic data = split traffic data.round{0).astvpe(int, errors="ignore')
print(split_traftic data)
split_traffic_data.to_csv('8. iz H % #14r ZE i &t.csv')

@i e ¥t
from pvecharts.charts import Line
from pvecharis import options as opis
import pandas as pd
# AR EE
holiday data = pd.read csv('8. 11 B % #1074 i B csv')
workday data = pd.read_csv('8. LA H 2 #6750 8 .csv)
non_workday data = pd.oread csv('8.3F L H #4117 £ 5 & .csv)
# 5 M ExE] pvecharts 740 B e B
def create pvecharts line chart(data, title):

time_periods = data['time_period’).tolist()

directions = ['1_E{T,'1_E#¥.'1_H¥.'2 HiT. 2 £%.2 £%.3_HIT,
3_ER,3_A,4_HIT,

‘4 R4 B

line = Line()

line.add xaxis(time periods)

for direction in directions:

line.add vaxis(direction. data|direction].tohist(). is_smooth=True.

label opts=opts.LabelOpts(is show=False))

line.set_global opts(

title_opts=opts. TitleOpts{title=title).
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xaxis opls=opis. AxisOpis(axislabel opts={"rotate": 45}).

vaxis opts=opts. AxisOpts(name=""% it fit").

tooltip_opts=opis. TooltipOpts(trigger="axis"),

legend opts=opts.LegendOpts(pos left="right", item_width=0,
item_height=0) # BEEFIFS )

return line

# GlEEIree A
line holiday = create pyvecharts line chart(holiday data, "1 H Z#60 E 0 & (I
4))
line workday = create pyecharts line chart{workday data, ' T.{F H # #{7 Z i &t
({frEe Ey)
line non workday = create pyecharts line chart(non workday data, ‘JE T{F H %4
frE ik (v E))
# E RIS R
line holiday.render("holiday traffic flow line. himl")
line workdav.render('workday traffic flow line. html")
line non workday.render('non workday traffic flow line.html")

print("{FEE B O (E G R HIML 30fF, wEUatlEaEsE. ™

e Endl!

FrEf: o) — R A

(DR 22 38R O 2E i (E B BY
import pandas as pd
import matplotlib.pyplot as plt
plt.reParams[font. sans-serif' | = ['SimHei'] # ¥ S LFEEk
plt.rcParams[‘axes.unicode minus'] = False # @M IEH LRSS
# Load the uploaded file to mspect its contents
file path ="/ JC % B9 SE I M3 2.0sv
data cleaned = pd.oread csv(file path)
# SeRP R TR, BB R ENEIIN, e e )
data_cleaned[' [F]'] = pd.to_datetime(data_cleaned['B [E]'])
# JEHUES (eS8, EAME S Sids i B S ik T
data_cleaned['/*[F"] = data_cleaned[' B [E]'].dt.hour
# S 28 L OLEA E 2R
traffic flow by hour = data_cleaned groupby(['58 3", A [, "B
| ).size().reset index(name="?E i &)
# Gt AL OEREDHBNEERE
traffic peak = data cleaned. groupby(['2€ 310", /B ])size().reset index(name="J.
R E
# o B A SO A AR e B AR R B R (R A
unique crossings = traffic peak['%& 3 1" unique()
for crossing in unique Crossings:
pltfigure(figsize=(10, 6))
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crossing data = traffic peak[traffic peak|'Z ¥ [1'] == crossing)]

pltplot{crossing data["/J>B'], crossing data[".= % it &']. marker="0',
linestvle="-", label=crossing)

plt.title(f%E ¥ [0 {crossing} 0% 3 0 0t B

plt.xlabel("/]#{")

plt.ylabel(" & % {ft ")

plt.xticks(range(0, 24)) # ¥ X %1% 8 7=

pli.grid(True)

# FEFEERK, tdAEREE

file name = 3¢ 2 [0 {crossing} %3 & ¥l B png’

plisavefig(file name)

plt.show()

@kla XM LER

import pandas as pd

import holidavs  # #5255 %34 holidays &

# TR E

data = pd.read_csv("../ 70 FREUE f R 2.0sv')

# RV (R 5]y mf E), An e T [

data['f []'] = pd.to_datetime(data[' I [E]'])

# fEH holidays B SL-hEMYHEH

cn_holidays = holidays. China()

# AR TNEE MY

data['f& 75 9t EA 2 H') = data['# [6)').dt.date.apply(lambda x: 1 if x in
cn_holidays else ()

# EMREERTEANN (T{EER L. BER0)

data['/& % 9 L{E H'] = data['® [E]'].dt. weekday.apply(lambda x: 1 if x < 5 else ()
data.to csv('2Z HIA S5 HE H.csv)

@K 4r =nf 6] B

import pandas as pd

file path ='2. H ¥ 558 H csv'

data = pd.read csv(file path)

workday data = data[(data[ "t E R LEH") == 1) & (data[ £ HF AP EWR A ==
M) # LiEH ¥4E

non_workday _data = data[data[ 2 5 N LAEH" == 0] # JELIEH 24
holiday data = data[data[' /£ 5 AP EFERAT ==1] # WHEHHE
workday file path = '2. T{F H £48.csv'

non_workday_file path ='2.9F T {F H 374 csv'

holiday file path = "2, 91 H 88 .csv'

workday data.to csv(workday file path)

non workday datato csvinon workday file path)

holiday data.to_csv(holiday file path)




@t 2
import 0s
import pandas as pd
from sklearn_cluster import KMeans
# L RBRINFE
name_list = [ L{E B FRREA, a0 A F B, ' LER T FRgER
# U SR
for folder name in name list:
folder path = folder name
# I OCHEFATE CSV LR S
file paths = [os.path.join{folder path, file) for file in os. listdir{folder path) if
file.endswith{'.csv")]
# EHURA CSV L —Filh, @AXFS. {5 DataFrame
for file path in file paths:
file name = os.path.basename(file path)
df = pd.read csv(file path)
# ar R A
df grouped = df.groupby([' 77 [5]', 'hour'] ).size().reset_index(name="2 {jif L
&)
# AE A K-35{E MR th sl
X = df grouped|[hour, "ZE .5 8]]. values
kmeans = KMeans(n_clusters=3, random_state=0).fit(}x)
df grouped|'clusier'] = kmeans labels
# FRAE FE 2 B s e (R By
cluster label to period = {
0: " i M,
1: IR,
2: "N )
# RRARE S B AR R T R 2R B FE e () B4k
df’ grouped|[time period’] =
df’ grouped|'cluster’].map{cluster label to period)
# {TENZ,
print(f" 34 ¥ {folder name}, W PF4H: {file name}")
print(df grouped)
# (RAFALIE S A S B8 CsV L
output_file name = f'processed {file name}’
output file path = os.path.join{folder path, output file name)
df grouped.to csvioutput file path, index=False, encoding="utf-8-sig")

print("n B 3 AEEISEEE, ")

&

# T AR I AL TR e

import pandas as pd

file path ='2.4E T{E H 548 csv'




data cleaned = pd.read csv(file path)
# R
data_cleaned['# [£]'] = pd.to_datetime(data_cleaned "B [E]'])
data cleaned[hour'] = data_cleaned['[F [8]'].dt. hour
# BB O
grouped = data_cleaned.groupby('% ¥ [1")
# ARFFFETEIONE
for intersection, group data in grouped:
# RS
file name = £4F T{E H ---fintersection}.csv'
# {RTF R CSV i
group data.to csv(file name. index=False, encoding="utf-8-sig")
AE HETEXO. AN ER SR
#traffic flow total = data_cleaned.groupby(['3& 3 ', "7 ],
‘hour']).size().reset_index(name="7%¢{iif & ")
# print(traffic_flow total)
#i R A K-BE R REEth AE
# XN = traffic_flow total[['hour, "% JiL.& B"]].values
# kmeans = KMeans(n_clusters=3, random_state=0).fit(X)
# traffic flow total|'cluster'] = kmeans.labels
## print(traffic_flow total)
i IR R R S R
# cluster label to period = §
0: "fi i,
1: i iR,
2: "
# oy g RS S R i U b S B (8] B i
# traffic flow total[time period']
traffic flow total['cluster’].map(cluster label to period)
# printitraffic_flow total)
# traffic flow total.to cswv('test.csv')
## WHET X OMNERER, DEREF GG
# traffic_flow sum_by crossing = traffic_flow_total.groupby(*% ¥ 1M % iit.G B
"|.sum().reset_index(name="J& 4 I ")
#H# SRR, VR m AT
# traffic flow total = pd.merge(traffic flow total, traffic flow sum by crossing,
on="3% X 1"
# traffic_flow total["5£ kT B 48] = (traffic_flow total["ZE HiL.E B / traffic flow total[’
EEFED*T cycle

## print(traffic_flow total)

I 3 3k

E 4 ALERET i (6]
import os
import pandas as pd




from sklearn_cluster import KMeans
from sklearn_preprocessing import StandardScaler
folder name = "¢ 4T B [E]"
# I EBR MEE SATE M (. B
time period to cvele = §
"N 60, # RGNS SITEMS 60 £
P90, # TRMHESATEMY %0 B
"R 150 # RS SATAMCA 150 &)
# IO TR CSV LAY 2812
file paths = [os.path.join{folder name. file) for file in os.listdir(folder name) if
file.endswith(".csv')|
# i A A
for file path in file paths:
file name = os.path.basename(file path)
df = pd.read csv(file path)
# R e Bk Bod RS S AT A M
dif {55 47 F ') = dftime period'].map(time period to cyele)
# RS C
A" SRAT B L] = (A E SR / df SRR * (5 54T Ji B
# SR I R B
df] SR AT B ) = di SR AT Y 45 astype(int)
# JTERSE R
print{f" 34 £: {file name}")
print(dt)
# (A7 S AR B SV i
output_file name = PERAT I [E] {file name}’
output_file path = os.path join(folder name, output_file name)
df.to csvioutput file path. index=False, encoding ="utf-8-si1g")
print("n FTEH LI EE. 0

OLLESAT AL

import 0s

import pandas as pd

from sklearn.cluster import KMeans

from sklearn.preprocessing import StandardScaler

folder name = "&24T i (&)’

# i EBA A E ST AW (b B

time period to cvele = §
"KW 60, # RIS ST 60 #
EEENAT 90, # FEMHESITENA 90 £
"EEERA" 150 # EEEMESATAS 150 B

# PO TR CSV X fFrIBE 1T

file paths = [os.pathjoin{folder name, file) for file in os listdir(folder name) if

file.endswith(".csv")]

It
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# TR R
for file path in file paths:
file name = os.path.basename(file path)
df = pd.read csvifile path)
# ORI R B BN R (S S AT P
df"{5 54T F ') = dftime period'].map(time period to cycle)
# TR
df]" SR AT B 4S) = (A ) / df B 2R TR )) * af' (5547 A )
# PR AT 5
df] SR AT B 5] = di] SR AT B 45" astype(int)
# {TEPSE IR
print(f" 3 #4: {file name}")
print(df)
# (RTFALTR IS FSE A CSV 3L f
output_file name = fER 4T R 6] {file name}'
output_file path = os.path join(folder name. output file name)
dfito csvioutput file path, index=False, encoding="utf-8-sig")
print("n A3 AR AR SEE, ")

@i WS
# IS AR AT I ) 22
# AR OZEMEEGE (B 3
distances = {
"ER b 8g-£h— g 520,
i — Bg-Lh P 2g: 510,
ihoh 28-ET I 2R 710,
"B G BR- 21— R 460,
"% — BR-4% — BE": 340,
I Al L Ml & AT 44[:,

£ e P~ — F

"iF = BR-42 P BT 420,
" th -SRI A O 530,
"R A O EE": 560,
e I -4 Th BT 430,
"4 BE-FR IR BE": 270}
# AT (40 km/h = 11.11 m/s)
v avg=11L11 # PR 40kmh #4857 m/is
# Tk SR RO 2 (6 e () 22
time offsets rounded = {crossing: int(distance / v_avg) for crossing, distance in
distances.items()}
# 47 BN 22 O 5 AT e () 32
print(time_offsets rounded)

@il L iz R

import numpy as np




import random

2 ENmEHENEY

POPULATION SIZE = 50  # FhiEd)
GENERATIONS = 100 AL
MUTATION RATE = 0.1 # TRIEE
CROSSOVER RATE = 0.7 # “EXIM$

ar

# FilELR

distances = |
NS’ : 500, # k- A ) i
"SN': 500,  # HI-Ab i) YA FE
"EW : 400, 2 - ] E N

"WE': 400 £ PE-FR 70 HE
I BREM{E ST E M
T eyele = 120
# EMEEN. HHPEEE, AR, RESE

def fitness(T green, distances):

total time = 0

for direction 1n distances:
travel time = distances[direction] / v avg
wait time = T cvele = T greenldirection]
total_time += travel_time + wait_time

total_distance = sum{distances.values())

avg speed = total distance / total time

return avg speed

speed = 48

# WiGIEFRE. AERRBEHLMES TR E

def initialize_population():

population = []
for  in range(POPULATION SIZE):
T green = |

"N$": random. randint (20, 60), # Bt
LIRS
"SN':  random. randint (20, 60),
"EW' : random. randint (20, 60),
"WE' :  random, randint (20, 60)
] population, append(T green)
return population
# ikFE: REEREEEFEREAE
def selection{population):
fitness_values = [fitness({individual, distances) for ind
ividual in population]
total fitness = sum(fitness values)
selection probs = [f / total fitness for f in fitness
_values]
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selected index = np.randomn. choice{range (POPULATION SIZE),
p=selection probs)

return population[selected index]
# FEX: TR EEEE TR
def crossover{parentl, parent2):

if random. random() < CROSSOVER RATE:

crossover point = random. choice(list{distances. keys
() childl = {#=kparentl}
child?2 = [#*parent?}
for direction in list(distances.keys()):
if direction == crossover point:
break
childl[direction] = parent2ldirection]

child2[direction]
return childl, c¢child2
return parentl, parent?
# TR HELEREMENETZR (BITED
def mutate(individual):
if random. random() < MUTATION RATE:
direction = random. choice(list(distances. keys()))
individual [direction] = random randint(20, 60)
return individual
# Ol A W
def genetic_algorithm():
population = initialize_population()
for generation in range (GENERATIONS) :
new_population = []
# kEH. LI ERELEHNER
for in range(POPULATION SIZE // 2):

parentl [direction]

parentl = selection(population)

parent? selection(population)

childl, ¢hild? = crossover(parentl, paren
t2) childl = mutate(childl)

child2 = mutate(child?)

new_population. extend([childl, child2])

population = new _population
# Hith LAl R AR 0I5 R BE
best individual = max(population, key=lambda ind:
fitness(ind, distances))
best_fitness = fitness(best_individual, distances)
print (f"Generation {generation + 1}: Best fitnes
5 = {best fitness: 2f}")
return best_individual

7 (R AR X

a4




vavg = 11.11 # 40 km/h
£ IE{THERE

best solution = genetic algorithm()

print (F"REH{ESITREE > BAesv ")
print (" EE S ERFIERER: {speedikm/h")

Q0 B % 3 PR Y A O P K R

import pandas as pd

import numpy as np

np. random. seed(36)

intersections = ["#HPEE-FARE, '-S0, "'SPE-E=ME

Y, THGdig-gdig’ | CShR-REMAD, CTEhR-GI08g
"HhR-ShE, TSHPE-HRE, TSPi-H—

%, Tadig-HdkEg’, T iR-IHRig,

‘- ]
directions = [ north south’, 'south north’, east west’', west e
ast’ ]
traffic data = []

for intersection in intersections:
for direction in directions:
vehicle count = np. random. randint (100, 500)
traffic_data. append ([intersection, direction, vehic
le count])
traffic df = pd. DataFrame(traffic_data, colums=["intersection’,
"direction’, "wvehicle count’])
# O SUESAT M R
def optimize_signal cycle(intersection, traffic_data, min_time, m
ax_time):
# FEIZA Y OMERBNE
flow data = traffic dataltraffic datal intersection’] ==
intersection]

# WIEGIEAS ST MR BOAE
signal times = I{direction: np.random randint(min_time, ma
x_time) for direction in directions;

# O HEAFEPERBTEE (CEME / EiTEE)

def calculate average speed(signal times):

speeds = {}
for direction 1in directions:
flow = flow datal[flow datal’ direction’] ==
direction] ["vehicle_count’ ], sum()
time = signal times[direction]
if time > 0:
speed = flow / time
speeds[direction] = speed
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return speeds
# Hb: EEEMATRIAITHENL T, #FHRERK
speeds = calculate average speed(signal times)
average speed = np.mean(list(speeds. values()))
# {3540 HWMN-FEH
return signal times, average speed

# REEASEILOMGEST AN

optimal signals = {}
average speeds i1
for intersection in intersections:
signal times, avg speed = optimize signal cycle(intersecti
on, traffic_df, 10, 41)
optimal signals|intersection] = signal times
average speeds[intersection] = avg speed

for k, v in average_ speeds, items():
print (f7 {k} PP ESEHERER:  {v:41F}7)
# O HBEENTHER

total average speed np. mean (list (average speeds. values()))
total average speed = total average speed. round()

# print{{total_average speed.round()) #* 3.6)

print()

print (" ¥ B THHE [total_average speed] m/s')
print (f" 3 BRIE{E F9HE (total_average speed * 3.6} km/h")

HRA

41 i ) = A R AU

Do

import pandas as pd

import 0s

data = pd.read csv("../ 752 B EIE Y B 2.08v)

filtered data = data|data['®} [E])').str.contains(*-05-")]

# B Lt (e )2 B IR e 2

data['B [7]'] = pd.to_datetime(data[' B [£]])

# H RS e (E)

data = data sort values(byv=["7EF 5", "B [E]'])

# AIER OO, WRDFEMS

folder name = "# 5"

if not os.path.exists(folder name):
os.makedirs(folder name)

# HAERSER— cov L FFEIES L ED

for license plate, group data in data.groupby(' 42 8 5):
filename = " {folder name}/{license plate}.csv"
group data.to csv(filename, index=False)
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print(f"Saved {filename}")

@y 1 7 SR i
import pandas as pd
data = pd.read csv("../JC M EHE P F 2.08v)
# T A ) 3 Ak B M i) 4% 2
data['™ [6)'] = pd.to_datetime(data['i [7)'])
# T SR e JE
start_date = '2024-05-01'
# end date = '2024-05-05 23:59:59'
end date ='2024-05-06"
# R E{ES B 1 B2 5 A 5 B2 EE
filtered data = data[(data['f+f [E]'] == start_date) & (data['B] [E]'] <= end date)]
print(filtered data)
# YRR FIR R
filtered data = filtered data.sort values(by=["2EH 5", "B [E)'])
# OH AT SR B
trajectory data = filtered data.groupby( 8% ").agg({
"B B [(FF 4G 0 TED, "min'), (45 5209 (€], ‘max")).
'ER O [CAT G, lambda x: ' - join(x))]
})reset_index()
# BITE IS
trajectory data.columns = [col[0] if col[1] == " else col[1] for col in
trajectory _data.columns. values]
# ABELER
print(trajectory data)
# trajectory_datato_csv(' EFHEE . csv')

@1t 84T 3 B B A )

import pandas as pd

# I CSV L

csv_file = "SRR R v # B IIRE CSV iR

df = pd.read csv(csv_file)

¢ RBER T (RIS

corrected road segments = §
(ErICER-22 B, 42 BR- 55— BR): 520,
(L2 - FR AL B, 55 —Bg- L2t BR'): 520,
"'“EF'EF S, S ag-LHrh B 510,

— -2 g, Hrh B2 P FR'Y: 510,

(*?‘EPEE S, 2 2 TR B 10,
(Lheh BE-22rh 2R, TR BRI 2R- 20 BE'): T0,
(45 P B 20 0E B, S b 2g- 22— ) 460,
(B PE B -5 ch B, 52 — B S BR'): 460,
(G IR-45 — B, 'H TP BR- 42 U BR"): 340,
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(G Bh-Lh R, % — 8- Lh P 2R"): 340,
(4 8E-23 B, Lrh 22 = 2RY): 440,

(42 ZBE-Thrh R, 5 = R-ERTP BR'): 440,
(L -2 = B, 'Eh P 8- 2 TP B): 420,
(L =RB-EHP B, 2P ER-4h P BRY): 420,

(S Bg-2 Th B, Eh b 8- X A O 530,
(LR RE-AE P B, R A DS BRY): 530,
(2P SRR IX N, e 2622 DU 22): 560,
(R H A O-S g, 42 0 -4 BE): 560,
(L ER- MU B, ' rh 8- 52 1 2R 430,
(42U BE-E5h BE, 45 T 8- £h b BEY): 430,
(‘S -4 T B, S b BE- 2R AR ) 270,
(42 T RE-LHh B8R, T TR BE- S P BE): 270,

# 10

(& B4 — B, b 28-3R AL R 520,
(B2 2, BR R 2E- 22 P B8 520,
(P ER-EH P B, ' — 2S5 P R 510,

(EichBg-2 h B, R rh BR- 55— BE): 510,
(42 B - PR R R, e P 2R SR R BEY: T10,
(R ER-2E P R, P BB SRR BEY): T10,
(¥R -4 — B, P B P BE): 460,
(47 —BE - B, Eh P 2821 T BE): 460,

(‘LhPg-£5 B8R, 4 —2E-Eh P PE'): 340,
(42— BR-Shieh B, b B8 22— BR'): 340,

(Ehrpig- =0, B RSP BR'): 440
(L2 = ER-Ehhig, Hhirh 285 R 440
(Lhrp - B, e =B SR R 420,

(B rp B, b 2842 = P8"): 420,

(EEP - A O, i BE-£hh BEY): 530,
(R HAO-EHh g, ih Bg-£2 P Bg): 530,
(S Ig-£2 TR, TR X A £ 28" 560,
(42 10 B -2 eh 28, T 8- R X N ) 560,

(&R Bg-22 T B, 1 T BR- 4 b BR): 430,
(4 T B - P B, "t B4 I B 430,

(4P PR IR AR B, 45 T 08 - 4P B8 270,
(RS B, S b B- 42 L BRY): 270,

# e

(e BB B, 4 R S o R 460 + 340,
(47 RSN B, BRI B P BEY: 460 + 340,
i'HiiEEﬁ-ﬁiﬂPﬁi', " op BE- 42 T BEY): 460 + 340,

# WhnAYeT

(4 h - 2R, H 2R X B A TO7): 430 + 560,
(EhRg- R IX N, Eheh BR-£2 T BRY): 430 + 560,
(AP -5 B, RE A O-Sid 8 430 + 560, # HmayiT
(4 = BE-Ehrp B, Hi b B8- X B A ) 420 + 530,
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(Ehh IR IX O, Ehh BE- 45 = 28"): 420 + 530,

(P EE-2 =8 WK O-SP RN 420 + 530, # HEMAIT

(FFL2g - ch B8, ' o 2&-EF A B8'): 520 + 510 + 710,

(R AR, P EE-FR AR B 520 + 510 + T10,

(L2 PE-ERAL B, B 2E- 22 P BRY): 520 + 510 + 710,

(5P BRI B, Eh P 2R- 4T ) 460 + 340,

(‘G P-4 B, T 2K - *ﬁrFEﬁ',} 460 + 340,

(EPE g2 ep B, 6 T EE- SR ERY): 460 + 340,

(& - Prm‘? P 2E- 42 = BE): 460 + 340 + 440,

(R IR0 = B, 7 2B *EEFEE} 460 + 340 + 440,

(ERPERR - P 2R, 2 = R Eh P BRY): 460 + 340 + 440,

(P BR-H P B, P 2R- 42 R BE): 460 + 340 + 440 + 420,

(e -2 P BRI 2R LR P BE'): 460 + 340 + 440 + 420,

(ERPEBR - eh B, 22t 2R Sh P BRY): 460 + 340 + 440 + 420,

(P B -H I B, b 28-S IX N O7): 460 + 340 + 440 + 420 + 530,

("G - IX N O, BRI R 45 P BRY): 460 + 340 + 440 + 420 + 530,

(R 2 B S O O£ P BEY): 460 + 340 + 440 + 420 + 530,

(i o B - BT B, b 2R S3 TU BRYY: 460 + 340 + 440 + 420 + 530 + 560,

(" o B -2 10 2, R 25 - £ b BRY): 460 + 340 + 440 + 420 + 530 + 560,

(‘E PG R -fh P 2, 1 U8R SR P BEY): 460 + 340 + 440 + 420 + 530 + 560,

(Gih B - BT TE B, 2 b 2652 T BE): 460 + 340 + 440 + 420 + 530 + 560 + 430,

(‘S Ig-42 T R, *HEEE 5 b BAY: 460 + 340 + 440 + 420 + 530 + 560 + 430,

CERE 28 -4 h 88, 45 T 28 - £ BR'): 460 + 340 + 440 + 420 + 530 + 560 + 430,

(4P BR-FR P B, b 2R-FR AR BR'): 460 + 340 + 440 + 420 + 530 + 560 + 430
+ 270, (LR PE-F R B, BN 2R -£5 P BEY): 460 + 340 + 440 + 420 + 530 + 560 +
430 + 270, (T EE-LE P R, AR BR-ER P BE): 460 + 340 + 440 + 420 + 530 + 560

+ 430 + 270,055 BE-FRTE B, 45 b B 45— BR"): 460 + 340 + 440 + 420 + 510,

(G2 B — B, I 2R - S BE): 460 + 340 + 440 + 420 + 510,

(CERPEBR -5 P B, 4 —BR- 43P BR'): 460 + 340 + 440 + 420 + 510,

(Eith B -BR T B, 4 T BR-F AR BRY): 460 + 340 + 440 + 420 + 510 + 520,

(2 rp 88 -FR L 8%, ‘FR PE 8- L5 rh BE): 460 + 340 + 440 + 420 + 510 + 520,

(H G 2R - ch B, B AL BR- 45 P BRY): 460 + 340 + 440 + 420 + 510 + 520,

(& BRI B, 40 o B BR AT BE'): 460 + 340 + 440 + 420 + 720,

(48 B -FRG B, TG 2R - 45 BE): 460 + 340 + 440 + 420 + 720,

(ER P 28 2R, HR B B8 42 P BE): 460 + 340 + 440 + 420 + 720,

(Eheh -2 — B, P R- 42 = B 340 + 440,

(e B8 = B, 42— RS ch ) 340 + 440,

(5 —Pg-Shrh 8, 5 = B Ehrh BR'): 340 + 440,

(Lih g2 — B, H b BR- L2 TP BE): 340 + 440 + 420,

(L5 -2 R, 4 — BR- SR h BR'): 340 + 440 + 420,

(" — RSP B, G P BE- SR BE'): 340 + 440 + 420,

(Ehep Bg-£2 —BE, b 8- B X A 1) 340 + 440 + 420 + 530,

(LR R D, B — BE- 5 ) 340 + 440 + 420 + 530,

(G — RSP R, R A O-EP 2R 340 + 440 + 420 + 530,
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(G -2 — B8, 'GP A 2 T E'): 340 + 440 + 420 + 530 + 560,
(‘£ P B2 B 2R —BR- 45 ER'): 340 + 440 + 420 + 530 + 560,

(&—-Hh g, B 2E- ﬁEFEﬁ} 340 + 440 + 420 + 530 + 560,
(i'-FPEE B, ERPER- 42 FLEE"): 340 + 440 + 420 + 530 + 560 + 430,
(EhP R T B, 5 —BR-ER TP BEY): 340 + 440 + 420 + 530 + 560 + 430,
(G —Pg-hch 88, 2 T Bk Hh e BE): 340 + 440 + 420 + 530 + 560 + 430,
(-5 — 0, - H'Mﬁ'} 340 + 440 + 420 + 530 + 560 + 430 + 270,
(‘EhPER-M TR B, 1 — BE- LR TP BEY): 340 + 440 + 420 + 530 + 560 + 430 + 270,
(& E&ﬁEPEF B AR 28-S b BE): 340 + 440 + 420 + 530 + 560 + 430 + 270,
(4P g5 — 2, b 2R 45— BE"): 340 + 440 + 420 + 510,
(?’*Mﬁﬁ g i —Sg hoh B2 340 + 440 + 420 + 510,

(4 —RE-HiP B8R, HH—2R-£2 P BE): 340 + 440 + 420 + 510,

(L EE-5— 2, 'SP 2E- R AL BE'): 340 + 440 + 420 + 510 + 520,
(P ER-IRALEE, ' —2R-hrP BR'): 340 + 440 + 420 + 510 + 520,
(42— BE-Eh P B, IR AL EE- 22 P B 340 + 440 + 420 + 510 + 520,
(L B2 — 2R, 2 P 2E-FR AT BE'): 340 + 440 + 420 + 710,

(L HE-FRRE BE, ' —28- LR P BE'): 340 + 440 + 420 + T10,

(G — B B, IR 2R 420 BE): 340 + 440 + 420 + 710,
(EhPER- B, R R TP B 440 + 420,

(EEP -2 R, 5 R SRR ERY): 440 + 420,

(42 RS B, 42 2R SR BR'): 440 + 420,

(S IE-2 B, S P BRI IX A TO"): 440 + 420 + 530,

(EEP R O, 4 T EE- £ P 28 440 + 420 + 530,

(& = B-Gith B, R IX A -4 BEN: 440 + 420 + 530,

(S RR-5 T BE, Eh P BE-£R VU BR'): 440 + 420 + 530 + 560,

(L ER-41 PUBR, 2 L 0R-4H P BRY): 440 + 420 + 530 + 560,

(42 B-ch B, 42 PB4 B'): 440 + 420 + 530 + 560,
(Hirp Ig-2 B, ‘“ﬁﬂlﬂé 92 TR 440 + 420 + 530 + 560 + 430,
(L B2 T8, 2 TR ER TP ') 440 + 420 + 530 + 560 + 430,

(48 BR-Hih B, 48 i BR- SR P BE): 440 + 420 + 530 + 560 + 430,
(ﬁ#JE& 5 B, SR rh 2R-FR AR R 440 + 420 + 530 + 560 + 430 + 270,
(P IE-FR TR B, ' T BR-Eh TP BRY): 440 + 420 + 530 + 560 + 430 + 270,

(48 BR-Hh B, FR AR BR-£5 P BE): 440 + 420 + 530 + 560 + 430 + 270,
('?#F'Eﬁ 2B, Grh2-— ) 440 + 420 + 510,

(PR —0R, 48 T BR-HE P BE'): 440 + 420 + 510,

(48 —Bg-Ehh B, S —BR-42 P BRY): 440 + 420 + 510,

HT#JEE 2 8, b - F AR BEY: 440 + 420 + 510 + 520,

(2P ER-HRALEE, (2 T 2R- LR P BE'): 440 + 420 + 510 + 520,

(4F T BE-Eh b B, B AL BE- 42 P B 440 + 420 + 510 + 520,
('ﬁ#ﬁ-ﬂ:#ﬁ',*&ﬂlﬂiaﬂﬁﬁﬁ'}: 440 + 420 + 710,

(P IE-FR R R, ' T RR-SR TP BE'): 440 + 420 + 710,
(£: RBR-HhiTh B, ' FR T 2R- 42 o BR): 440 + 420 + 710,
(Gith Bf-42 =B, S b B X A 7): 420 + 530,
(Gih - X HADOY, 5= -5 BE): 420 + 530,
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(4 =BR-Hp B, XA O-E2E": 420 + 530,

(S ig-E7 = B, e b Bg- 22 TL BRY): 420 + 530 + 560,

(Eith B2 TR, 4 = R Lhh BA"): 420 + 530 + 560,

(4 = Re-Ehrp A, 42 PSR- 5P BRY): 420 + 530 + 560,
(‘LRPER-£E =B, S P 2R 42 L BE): 420 + 530 + 560 + 430,
(Fhp -2 T B, 6 =R ERTP ) 420 + 530 + 560 + 430,
(8 =RE-EhP BR, 2 T BE- SRR R 420 + 530 + 560 + 430,

(ERPER-2T = BR S TP 2R R AR B 420 + 530 + 560 + 430 + 270,
(Lich BE-FR AR B, 2 = 8-S rh ) 420 + 530 + 560 + 430 + 270,
(42 = BB-Eh P PR, IR AR BE- 450 BE'): 420 + 530 + 560 + 430 + 270,

(Eh P Eg-2E =B, EE P BR- 2R —BR'): 420 + 510,
n‘.‘j#:f!ﬁ i— g, R =8 B 420 + 510,

(= 0E-Hhp B, H—2E- S TP ) 420 + 510,
(Ehp -2 =8, B iE- T AL BR"): 420 + 510 + 520,
(EEpRE-H L EE, 45 = 28-Hh P BR'): 420 + 510 + 520,
(43 = BR-Ehrp B, ER AL 2R- 42 TR BE'): 420 + 510 + 520,
(EhP -2 = 2R, B P 2R M BR'): 420 + 710,

(LR IR-FR R B, 4 = B rh BE): 420 + 710,

(47 =B -Eh P BE, PR B 28-S TP BE): 420 + 710,
{ﬁ%‘éﬁ T B, TP - £ T BEY: 530 + 560,
(Gt - 23 U BR, 42 rh 2R £ BR'): 530 + 560,

(P Rg-Hich 2, S I 2R é%ﬂlﬂﬂﬁ'} 530 + 560,
(‘Ehep ER-£2 P8R, Eh P 2842 T PR 530 + 560 + 430,
(4P IR-47 T B, ‘F*?‘&--,..EPE’&} 530 + 560 + 430,
(‘SRS B, 5 T B P BE): 530 + 560 + 430,
(L g2 P8R, S 2E-FR IR BE'): 530 + 560 + 430 + 270,
(EPRE-FR TR B, b BR- S5 R BRY): 530 + 560 + 430 + 270,
(L p - cp B, IR IR BR- S P ) 530 + 560 + 430 + 270,
(L - 8, S EE-F AL BE): 510 + 520,

(2 ER-H L EE, b 2k-Sh b BE): 510 + 520,
t‘j#ﬁ&-ﬁwﬁ', IR ALEE-22 ) 510 + 520,
(& R IX N O, R R4 T BR"): 560 + 430,
(S-SR, RE A O-S B 560 + 430,
(X HAO-Sp g, % T -4 IR 560 + 430,
(SRR A O, P BE- R AR BRY): 560 + 430 + 270,
(St - ER AR B, R RN £ ERY): 560 + 430 + 270,
(5K A D=5 B, B R - E5 R BRY): 560 + 430 + 270,
(EF TR EE-E5p B8, Eh P 28 B IX A O 270 + 430 + 560,
(Ehep i A O, ER b B £ —BEY): 530 + 510,
(G -8, R E A DS ERY: 530 + 510,
(BB A O-Ep R, Hh— g5 P BE"): 530 + 510,
(&P Rg- T A O, 42 oh B- B L BR): 530 + 510 + 520,
(B IE-FRAL B, R A O-SdEE: 530 + 510 + 520,
CEECH A O-F R, FRAE -5 5 BE: 530 + 510 + 520,
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(LR X A O, S b BE- AT 28Y): 530 + 710,

(£ BE-FRRE 2R, IR XN D -£5 P BEN: 530 + 710,

(SRE A O-Erh g, Fp B- 22 P BN 530 + 710,

(P B -4 U B, o 2R-F AR BE): 530 + 270,

(‘Fhep -3 AR B, £ U BE- 25 T Bg): 530 + 270,

(4 T 2R -4 B, I AR BR- 45 b BE): 530 + 270,

(i i IR, 2 2R — BR"): 560 + 530 + 510,

(LR g2 — 0, ER L BE-En P BR'): 560 + 530 + 510,

(420 BG4 p B, oh —2R- 42 P BE'): 560 + 530 + 510,

(L g- 2 U 2R, S 2g- Hibﬂﬁ} 560 + 530 + 510 + 520,

(£ iE-IR AL RE, 122 PUSE-2h b B8'): 560 + 530 + 510 + 520,

("4 MU 2 -4 ch B, PR AL BE- 25 o B8): 560 + 530 + 510 + 520,

(Ehh g2 MU R, 2 T BE- T HE PRY): 560 + 530 + 710,

(P EE-E R B, 62 U SRR TP BEY): 560 + 530 + 710,

i'é!ﬂﬂﬁ-ﬁwﬁ I 242 ). 560 + 530 + 710,

(S BR-40 H B, E TP 2R -4h—BR'): 430 + 560 + 530 + 510,

(L Eg-25— B, S L A-SRTPER): 430 + 560 + 530 + 510,
(42 DL IE-Eh P B, ' —BR- 42 P BE): 430 + 560 + 530 + 510,

(SEP - TR, P 2E-FR AL EE): 430 + 560 + 530 + 510 + 520,

(2P ER-FR AL SR, 42 T 2R-ER P BE'): 430 + 560 + 530 + 510 + 520,

(% TS B, IRk 20 h BR): 430 + 560 + 530 + 510 + 520,

(S Ig-40 TR, 2 b 2R -FR A BE'): 430 + 560 + 530 + 710,

(P IE-H R8RS T 2E-£5P B8'): 430 + 560 + 530 + 710,
(4 T BR-Hh B, IR R 2R- 220 B): 430 + 560 + 530 + 710,

f.'i'% HhEE-ER B, b 2E- 55— BE"): 270 + 430 + 560 + 530 + 510,
(EE P EE-Eh— 08, IR EE-LhP BE'): 270 + 430 + 560 + 530 + 510,

(FF IR B -2 h B, £ —Bf- 22 b BE): 270 + 430 + 560 + 530 + 510,

rﬁ#:ﬂﬁ PR B, 2 rh 2 FR AL 28 270 + 430 + 560 + 530 + 510 + 520,

BRI AL R, IR R BR- 4R BR): 270 + 430 + 560 + 530 + 510 + 520,

i'Hi?rZEﬁ-'i‘ﬁ:P%ﬁ', "B AL 2E- 42 b BEY): 270 + 430 + 560 + 530 + 510 + 520,

(Eith B BN R B, 42 T BR- TR T BE): 270 + 430 + 560 + 530 + 710,

(LEeP BE-ER R B8, HE AR B SR P ) 270 + 430 + 560 + 530 + 710,

(ER AR B e B, B 2R 22 TP B 270 + 430 + 560 + 530 + 710,

(2 ig- AL, 2 2E-FhAg B8"): 520 + 510 + 710,

(L2 eh BE-FR R 2R, FR b 28- 42 b BE'): 520 + 510 + 710,

(ERALER-£2 Hh B, BTG 8- 42 R B 520 + 510 + 710,

(e ig-4—g, Eh - Hﬁi-‘&"}: 510 + 710,

(P IE-H i g, -2 B 510 + 710,

(&5 —Rg-E o B, B 2 ELIJEE'}: 510 + 710,

TR BB AR

def normalize segment name({name):

return name. replace(” ", ")

# X B AR A S AT HER, B (RAL R BR B S — LR
def normalize road segments(start, end):
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start = normalize segment name(start)
end = normalize segment nameiend)
return tuple(sorted{[start, end])) # & 5 EFFHE
# LB ] R B 4 R F IR 2R B TR B
def get segment distance corrected(start, end):
start = normalize segment name(start)
end = normalize segment name(end)
if (start, end) in corrected road segments:
return corrected road segments|(start, end)]
elif (end, start) in corrected road segments:
return corrected road segmenis|(end, start)]
print(f" & Bt &KL {start} -> {end}")
return 0
# R EAT R R, B R
def calculate total distance v3{route):
total distance = 0
segments = route.split(" -> ")
tor 1 1n range(len(segments) - 1):
start = segments|i].strip()
end = segments|i + 1].strip()
# i TR S PR ER
if start == end:
continue
distance = get segment_distance corrected(start, end)
total distance += distance
return total distance
# i AT ES [E)
def calculate travel time(start time. end time):
start time = pd.to_datetime{start time)
end time = pd.to_datetime(end time)
travel time = (end time - start_time).total seconds() # HELEAT(E, HAH
Bl return travel time
# P AT R R R — R
def check time exceeds one day(start time, end time):
start time = pd.to datetime(start time)
end time = pd.to datetime(end time)
return 1 if (end time - start_time).days >= l else 0 # Hiid 1 Kk 1, FNEE
[ 0
di EATHEEE (mY)] = diT {7 £ 50 ) apply(calculate total distance v3)
# 1H AT R fe]
A iTER R [E] (FPY] = dfapply(lambda row: calculate travel time(row|['F &5 [E]'],
row['£% HUIH [E]']), axis=1)
# PRS- X
A #8 i — K] = df.apply(lambda row: check time exceeds one day(row[ 7T 5] (]
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). row['&E HLR [E]']), axis=1)

# RV I — KRR RO

A ZEEE (m/s)] = df.apply(lambda row: row[" 5 4THE B (m)'] / row['{TH 8 [6)
(F¥)] if row['8iid — K] == 0 and row['fT 58I} [E] (#)Y] = 0 else None, axis=1)
output_csv file = "*EHEIEE R T csv # BEHEGFHLHS

dfito csvioutput csv file, index=False. encoding="utf-8-sig")

# et R

print(dff [ 825, BATHER (m)]D)

data = df.drop(columns=["FF 5 i [6]", "4 g it ()", 47 ZEE03E'))

print(data)

datato csvi(" 24 iiF 275 3 0 5% . esv)

@it WA E B
import pandas as pd
# TSR
data = |

(1, 3BOMAUS, 'FFFUEE-Hhh g > SR HhiE > B=%.99% > &
hig-SiE > S=R-GTE > BTR-STPRY),

(9", 3B23AAK', "4 = 8-Hh P 2,

(10", '3B23CRK', ' =2 -Hhh B,

(11, '3B24BDY, 'S 8- ﬁl‘ﬂi;&n'}

('12', '3B24737, '%EPEE REBAO > GpR-REHAOD > S5
heg > SR o P - H:II:EE},

(H*_.GB:ﬁ%t:K,*&HiE& it > ShRE-REEAD > Sohig-dhichig
> S-S > SRR,

(14", '3B2SAACM', ' BE-FR L 28 -> ¥ 3R2E-2h b 28,

('15', '3B2606H,

' R-EhEg > - > BBl > BER-SE
-> SRR > PRI O,

(16", 3IB2677T, "G i-H ikt > Shig-Gihig > S9-S5 > £
rp 2 -H AL 2R,

(17", '3B26XJB',

' E-REX AL > SPR-REHAD > SR > £
0 > BhR-S— > SRS - SPR-REHAO),

(18", '3B29H5H",

- ALEE > EhER-H—BE > SPiE-Lhig > SPi-ShiE
- GpIR-—ig -> SRR ALY,

(19", '3AB29K3F, ‘G ig-SGih g > Shig-Hi—8% > S8k,

(20, 3IB29QGH", ‘2 h ER-Fh i fg -> b ig-Lhh iR > S-SR >
sprh B-E— 8 > PSR,

('21%, 3B2A4LQ, " —IE-E5 IR o> PR 2 > P -Erh E),

('22', '3BZANMF’,

"G IER-SHh R > SrhB-REEAD > PRSP > B=R-5
hig > SRR - S-R-S5hN > BRSSP > HER-GH
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2 - FRPEER-Lhp By,
('23'.'3IB2BBT7SM', "2 h - ER LR o> £ rp ER-FR LR,
(24, '3IB2BP5X, 45 26 - F e 26,
('25, '3B2CSIL, ‘- EE > S 2g-ERETER,
("26'. '3IB2CKSC,
‘-t > SR > PRSP > SPB-REH
A0 = Shg g > S=8-508 > S=58-508 - S-S5
2 -> HGPR-REHAL > SPEHB-REHAD > S2PR-S59P6E > £=0
g > B=R-SPH),
(27, '3B2ECD6M', S FEBg-45 88 > WERR-GihiE > S iR-IRbeg,,
('28', '3B2HB66K,
‘BRSSPl > BCR-GhE > BhigSh ik
- PR AL > SRR > S R-HEE > SPiE-HRK
",
(29, '3B2KTCD', '@ =B-FHh 2 > HPhR-REXMAD > Hpig-RXH
A > Sl > S0 iE-HEg),
(30", '3B2ML6C, ' Bg-FF ALEE > L EE-Ff LR,
("31', '3B20CSE",
"‘Grhig-REHMAL > PRSP > E=R-S5PHE - SRS
g > HPRE-LHPEE -> I TRR-LHPRET),
(32, '3B2PACT, ' Tilg-Gip g -> HUR-SGrpig > SHPR-SXHAD
= S iR-AhhEg > BB AEEY)
# At iE Bt AR
def normalize segment name(name):
return name.replace(” ", ")
# 2 SEB A A AR CORATHEFE . BARA ] 2 B o — b A
def normalize road segments(start, end):
start = normalize segment name(start)
end = normalize segment name{end)
retum tuple(sorted([start, end])) # & 7 EFW 4R
# Gk BRI ) B B B L BT
def get segment distance corrected(start, end):
start = normalize segment name(start)
end = normalize segment name{end)
if (start, end) in corrected road segments:
return corrected road segments|(start, end)]
elif (end, start) in corrected road segments:
return corrected road segments[(end, start))
print(f"# B R VLAL: {start} -> {end}")
retum 0
# O HESR BT R, G E MR
def calculate total distance v3(route):
total distance = 0
segments = route.split(” -= ")
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for 1 in range(len(segments) - 1):
start = segments|i].strip()
end = segments[1 + 1].strip()
# Bl E R B
if start = end:
continue
distance = get segment distance corrected(start, end)
total distance += distance
return total distance
# BT R 04T B
final resulis v3 =]
for car in data:
car id = car[(]
route = car|2]
total distance = calculate total distance v3({route)
final results v3.append((car id. total distance))
# ¥i 4 DataFrame 5 tH
di’ final_resulis v3 = pd.DataFrame(final_results_v3, columns=["Car I, "Total
Distance (m)'])
print{df final results v3

@it A A e

import pandas as pd

# AR A A SO LURS 2 S O R4 DA T s R A B AR R SR

circling vehicle file path = "% i % S50 42 csv'

circling vehicle data = pd.read csvicircling vehicle file path, encoding="utf-8")
#ORREERIATILATEL T MR A B

circling vehicle data.head()

R LT G R B 4 b i () i Bk 32

E A A R

# 4G T A0 2 AR ()2 datetime A% A LT

circling_vehicle data[' FFi58 [E]'] = pd.to_datetime(circling vehicle data[' 7 &89 (6]
eircling vehicle data['%E H B [E)'] = pd.to datetime(circling vehicle data['%% Hii
]y v SEHER R SR ) (LA )

total _duration = (circling_vehicle data[ %5 #LI [8)'].max() - circling_vehicle data|'FF
BB [E]'].min()).total seconds() / 3600

# O EERRERL (BhERE D

total vehicles = circling vehicle data[" % §3 5'].nunique()

arrival_rate = total_vehicles / total duration # /i 55

#ORmT ERERE ()

# RECT RN EDA 2 i CBMEEADNAT 0.5 WERT)
service_rate = 250 # S EARE R

# B=4 A MM BRI ERSR

= 3= I
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i T HRIE p=2/p
utilization = arrival rate / service rate
# RS EIRERER S0 MEEN
parking_capacity = 50
# W H RGP EFYE (L)
average vehicles in_ system = utilization / {1 - utilization)
# TR B E L (iSRRI )
required additional parking = max(0, average vehicles in system -
parking_capacity)
# Iteratively increase parking capacity 1o find the required number of parking spaces
def find required parking capacitv(arrival rate, service rate, initial capacity=500,
max_capacity=10000, step=100):

capacity = initial capacity

while capacity <= max_capacity:

utilization = arrival rate / (service rate * capacity)
if utilization < 1 # When the utilization is less than 1, system is stable
average vehicles in system = utilization / (1 - utilization)
if average vehicles in_system <= capacity:
return capacity  # Return the capacity where svstem becomes

stable  capacity += step

return max_capacity  # Return max capacity 1f no stable pomnt is found
# Find the required parking capacity
required parking capacity = find required parking capacitw(arrival rate,
service rate)
#RREER
print({ "% 555 5" total vehicles,

'BlikE () arrival rate,

'IR%E S (u): service rate,

'FIRE (p): utilization,

' T EEREL (L_s): average vehicles_in_system,

' B SME ZEAT: required parking capacity})

BEM/m/c H B3k

import pandas as pd

import mpmath as mp

# NS EHE

circling vehicle file path = "3 i 4 S 54 csv'

circling vehicle data = pd.read csvicircling vehicle file path, encoding="utf-8")

# PRI A ECR datetime 2

circling vehicle data['FF 458 [6]'] = pd.to_datetime(circling vehicle data['FF 458 (6]
Ieircling vehicle data['%E #B1[E)'] = pd.to_datetime(circling vehicle data['45 Hif
% R A S atnt 8] CRLed i fir)

total_duration = (circling_vehicle data['#% #11 [8]'].max() - circling_vehicle data['JF
B [E]').min()).total _seconds() / 3600

LT




#OT R (BhEE L
total vehicles = circling vehicle data]' %= 5" nunique()
arrival_rate = total vehicles / total duration # /-0 565
# REIRTE p(TEEER R, 2 prf, SR DT 0.5 FERT)
service rate =0.5 # S/ B a7 AL R 9 SR AL
#MM/c BERNHSE (MER] mpmath AbE2 K EE)
def calculate PO mpmath{arrival rate, service rate, c):
rho = arrival rate / (¢ * service rate)
sum_terms = sum{mp.power(arrival_rate / service rate. n) / mp.fac(n) for n in
range(c))
last term = mp.power(arrival rate / service rate, ¢)/ (mp.fac(c) * (1 - rho))
PO =1/ (sum terms + last term)
return PO
def calculate Lg mpmath{arrival rate, service rate, ¢):
rho = arrival rate / (¢ * service rate)
PO = calculate PO mpmath{arrival rate, service rate, c)
Lq = (PO * mp.power{arrival rate / service rate, ¢) * rho) / (mp.facic) * (1 - rho)
% )
return Ly
def calculate Ls mpmath{arrival rate, service rate, ¢):
Lq = calculate Lq mpmath{arrival rate, service rate, c)
Ls = Lq + arrival _rate / service rate

retum Lq. Ls
# REEEMEE c=600
¢ = 600
# 1 W RSN TR RS (Lg) MRS TFINERE (Ls)

Lq mpmath, Ls mpmath = calculate I.s mpmath(armival rate, service rate, c)
# JTENGE R
results = § "I IR LR (o) e,

PR BA RS EL (Lq): Lg_mpmath,

'R&T PSR (Ls)': Ls_mpmath

tprint{results)

@it S iy 4 5

import pandas as pd

import matplothb.pyplot as plt

plt.rcParams|‘font.sans-serif'] = ['SimHei'] # & ¥ Sasrh 057k
# Rk BFFRERLESSHYEHMPHsFHLEEERER, SAHEE
2 axes.unicode minus ZEL.

plt.rcParams[‘axes.unicode minus’] = False # % IE® 8519
data = pd.read csv('E E EHE A& T osv)

print{data)

# WA EAHE

plt.figure(figsize=(8. 6))




plt.hisi(data[" 3£ (m/s)'], bins=50, edgecolor="black’, alpha=0.7)
plttitle(" 38 BE 5745 (m/s)')
plt.xlabel{" B (m/s))
plt.ylabel{" 5"
plt.grid{ True)
plt.show()"" Mk B ) 47 45 BT B =p o] LAR E], K% SR M B AR h TEELIE )
Jil, JEICR IR 0 H9RIS . IR A G AR MR, ARG LE A
BREEAr. "y W ECHBLMI(E, 16T GE R 0 A R Dy 2
speed threshold = 0.5
# S Tk th A1 2 4
low speed wehicles = data[data[ £ EE (m/s)'] < speed threshold]
# 0 FRHAGEES, pRETENS, FRAESFEERMEXD
# 5 R AR IR E B R AN 2 L OB
def'i1s_circling{trajectory):
# AT IR B 2 B
roads = trajectory.spht(’ -= ")
# HFAREE EE R B E{R e ek
return len{roads) != len(set{roads))
# 3l S — R T
circling vehicles with trajectory = low speed vehicles[low speed vehicles['{T 341
' ].applyv(is_circling)]
# IR A A R
final circling vehicles = circling vehicles with trajectory[' % F 5 .unique()
# A T HH e A R K
final circling vehicles list = pd.DataFrame(final circling vehicles, columns=['3 ifif
ERERS)
print(final circling vehicles list)
circling data = data[data[' Z=F8 5 ).isin(final_circling vehicles)]
print{circling_data)
# circling_data.to_csv(" i iif 45 58 BUHE csv)

B AN

148 . 1) T g A LA

(O i 2ok b O %

import pandas as pd

import matplotlib.pyplot as plt

plt.rcParams|['font.sans-serif'] = ['SimHei'] # ¥ RR$ L FEk

# WA BTFRERLESRHLHEPHTFNEZEYBR EANEE
2 axes.unicode minus ZEL.

plt.rcParams['axes.unicode_minus'] = False # ¥ IF% S5 5

data = pd.read_csv("../FC% R 3HE B 2.05v)
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3 30 e 3 E e )R

data['®f [8]'] = pd.to datetime(data['i} [€]'])

# bk h— i I RUE

holiday data = data[(data['[Ff [E]'] >= '2024-05-01") & (data['lt] [E]'] <= '2024-05-05")]
# print(holiday data) 114w

# holiday data.to csv(' F1 — 856 csv)

# itk 4 AR SR

reference data = data[(data['fH [E]'] == "2024-04-01") & (data['B [E]'] <= '2024-04-30")]
# reference_data.to_csv('lll H B4 csv')

# RV — WA A 20 M (e fORd B B C R . R—MAE) 5 K, &H WM 30 X
holiday duration=5 # H—WAfE.E K&

reference duration = 30 # £ Wi & K8

# i HmEZE R OCER B

holiday flow = holiday data. groupby([holiday data["®f [E]'].dt.date, '3 3 1
"|).size().reset_index(name="9ii Bt & F—)

reference flow = reference data.groupby([reference data['# [6)'].dt.date, "2 ¥ [
).size().reset_index(name="{ii Bit- 5 &%

# 5278 ST SR T — 1 1) A 2 =5 M ) ) . 3 B

holiday flow total = holiday flow.groupby(' % ¥ C19['3F B8 Hi—
*|.sum().reset index()

reference flow total = reference flow.groupby(' 22 2 11| &1+ 81 &%
‘].sum().reset_index()

# o EE

flow comparison = pd.merge(holiday flow total, reference flow total, on="7 %[,
how='outer")

# P EIEEE (R R

flow comparison['{fii 8% $1—'] = flow comparison[' i BitE 7]/
holiday duration

flow_comparison['{ii B# & %3] = flow_comparison['ifi B it Z%"]/
reference duration

# 38 Gk LAY ) R

flow comparison['{it Bv# FE 2% = flow comparison['{ii 8% 27" replace(0,
le-6)

# iR AL E b

flow comparison["{fi &5 BEAF ML H 4 L] = (flow comparison[' il & E H— -
flow comparison|'ifif B3 Z2%]) / flow comparison['Hii B & K 2% * 100

# SRR csv i

# flow comparison.to csv('4 A 5 F 58 & AL b .esv)

# OMLRHTJLATES

print(flow comparison. head())

# 51 WiIE RS B A A AN E L BAT 1 5L

duplicate_vehicles = holiday_data.groupby(["FE-5", "4 2 11
".size().reset_index(name="tH I %5

# R EREES, B 3 KR E¥V REEAT

&l




circling vehicles = duplicate vehicles[duplicate vehicles[' B EE] == 3]
# print{circling vehicles)
#4 AME B R EH FHE S B 5
reference wvehicles = reference data.groupby(['ZEHS", ¥ O
M.size().reset index(name="H MK
# I B A ER, R 3 A RO BRERT
reference wehicles = reference vehicles[reference vehicles['th BLICEL] == 3]
# print{reference vehicles)
# T AL B R
total holiday vehicles = holiday data[' %58 5 '.nunique()
# h—WIRSRIT MY (WK TFETF 3 KPEHE)
circling vehicles = duplicate vehicles[duplicate vehicles[ i ELIK 57'] == 3]
circling holiday vehicles = circling vehicles[' % H 5].nunique()
# T — AR ST A G B
holiday circling percentage = (circling holiday vehicles / total holiday vehicles) *
100
print()
print(f" T — WA [EIZRT 248 5 SR GBI | 43 L
{holiday circling percentage: . 2f}%")
# T4 A JAELE T
total reference vehicles = reference data["ZE %3] .nunique()
#4 AMESHAT EE CHILRECNFSF 3 I ESD
circling reference vehicles = reference vehicles[' £ 58 5 |.nunique()
# 15 4 A IAE ST M G H
reference circling percentage = (circling reference vehicles /
total reference vehicles)* 100
print(f"4 F] A 8] 5847 48 & S 5 0 B o
{reference circling percentage:.2f}%")
# X bk
if holiday_circling_percentage < reference circling percentage:
print(" 1 — WA I i A2 A IS R AR T ST E R )
else:  print("F—WIE AT EFE M, Inp G EERETREERTE. Y
# i ERERESBITTR
# g T — I () 1R 4 € 268 B ) TR R i
# holiday control flow = holiday data.groupby('*Z ¥ [1').size().reset_index(name="'
A3
# TEARIRAT I7 ot
directions analysis = holiday data.groupby(['%& 3 [0°, ' /7 8]
"|)size().reset_index(name="J7[7 i} £
print{directions _analysis)
# UL e e B b
# gl 3 4y i
# holiday data['hour'] = pd.to_datetime(holiday data['if [E]']).dt.hour
## # Goit A B R

Gl




# hourly flow = holiday data.groupby("hour').size{).reset index{name="{it & 1} 5¢")
#i# il R B IL A

# plt.plot(hourly_flow['hour']. hourly flow['# & 1157'). label=" 11 — {5 1] % i &)
# plt.xlabelCRf [8] /i) )

# plt.ylabel (2 58 i 8 11 20

# pit.title(' T — 85 5 8 & 0 B 2R SR )

# plt.legend()

# pli.show()

@i B A e
from pyecharis.charts import Line
from pvecharts import options as opis
import pandas as pd
# G EE T R PLEHER DataFrame
data = {
RO
HRE-SPe, HER-FHPN, SPR-REBAD,E—R-G5P R,
"B=R-Sh R,
' iE-FALE, SRR, PR, S RSP R, S
ZRE-ERh R
' M-S h B, R U BR-ShTh B
. "IEECEE h ' [1453.8, 50359.6, 17479.8, 17462.8, 17599.8, 20746.8,
30634.0, 24262.4, 29869.2, 9950.8, 6828.4, 1581.0].
REE R 25 [3721.77, 53625.03, 12986.43, 19672.33, 19978.7, 20404.63,
29815.43, 17660.93, 28607.73, 11790.0, 4777.1, 1886.77]
{df = pd.DataFrame{data)
# Ak
line = {
Line()
add xaxis(df['3& X [1"].tohist()) # X B2 L O FFR
add vaxis(" L — WA[E) i BY S BEY, IR B —"]tolist(). is_smooth=True,
label opts=opts.LabelOpts(is show=False)) # F—Wijle]ii it v
add_vaxis(" 0 F 8% BE, AT BEE A 223 L tolist(), is_smooth=True,
label opts=opts.LabelOpts(is_show=False)) # %5 1 [E) i 85 FE 428
set global opts(
title_opts=opts. TitleOpts(title=" 1. — A& 55 [ H i 855 FF 48 B,
xaxis_opts=opts. AxisOpts(name="7% ¥ [1", axislabel opts={"rotate": 45}),
vaxis opts=opts. AxisOpts(name="3if & "),
tooltip_opts=opts. TooltipOpts(trigger="axis"),
legend opts=opts.LegendOpts(pos top="3%")
Y e
line render{" i &t % FE 477 28 B htm1™)
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