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# 5.31 FHRE-SE R # 532 FTURS-EF PR
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B R-FiAROTFiEREmrh: 12.5
BOE-FEEATDENENS: 7.8
R -S—hFasRenh: 12.3

TRk FRML0 n/s
R FITEmse. & km/h

B 533 SR NE e R T R
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# 5-36 M FWIT F Rk
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(2) W
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A=A R A SE R/ S R X BUE B AT R RO (8], VR SRR
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B3 —

7. o B0 — B PR 15

(DM B TC 2 R 34

import pandas as pd

# ERUE

data = pd.read csv("./fi{fF 2.csv', encoding="gbk")

# B S "EEMT BEHE

data = data[data[" %R 5] 1= "L EF)

#URTE A

datato csv(’ 4 EHE MM 2.c5v', index=False)

@ik LS BE-5 p BE A BIE

erimport pandas as pd

data = pd.read csv(../[it fF 2.csv', encoding="gbk")
# FBRFERSR "EER" BME

data = data[data[ =4 5'] =" )

# Tk X Ok iR g M ERE
data = data[data[' ¢ ¥ '] = " P EE-Lh 88
# EHES

data = data.reset index{drop=True)

print({daia)

datato csv('2. 285 BE-25 7P B8 csv', index=False)

@n TEHANREA

import pandas as pd

import holidays  # % %4 %3 holidays

# ISR

data = pdread csv('2.27 P EE-ER P Bt csv)

# e E 5y wf e, SR AR FE U

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

# M holidays FEZ L EMWMEA

en_holidayvs = holidavs. China()

# dmiR T RYNREE S

data['2 &5 9= 5142 H'] = data['®] [8]'].dt.date.apply(lambda x: 1 if x in
cn_holidays else ()

# MRS RITEANY (THEBRLL BERBO0)

data[' /2 & 8 T{EH'| = data['B [5]']. dt.weekday.apply(lambda x: 1 if x < 5 else ()
data.to csv('3, T H L{EH.csv)

@ RIEE TER. FLEFASWRHE#ITR 4

import pandas as pd

file path = 3.5 & H L{E H.csv'

data = pd.read csvifile path)

workday _data = data[(data[ 2 &5 R TIEH'] == 1) & (data[' R & AP ENEH"] =

2




0] # TAEH e

non workday data = datafdata[' 2 H N TIER" | ==0] # JET{FHSHE
holiday data = data[data[' &t H AP EFEA]==1] # HEENE
workday file path ='4. T fF H 2. xlsx’

non workday file path ='4.F T {F H 8038 xlsy’

holiday file path = '4. %5 [ S04 xlsx’

workday dataio excel{workday file path, index=False)

non workday datato excelinon workday file path, index=False)
holidav_data.to_excel(holidayv file path. index=False)

&Gt~ F B R & i i

import pandas as pd

#new_list = ['5. T{E B EH B2 3 B .csv', 5. 36 T4F B A~ EIRY B 25 k. csv', 'S,
Wi H A FIE B R R cav')

workday_data = pd.read_csv('4. T{E H 31, csv")

non work data = pd.read csv('4. 4k T{E H 84 .csvh)

holiday data = pd.read csv('4. 71 H #4E .csv)

# 4 e BURE R H MR AR A LUE T b

workday data['B [E]'] = pd.to datetime(workday data['® [E]'])

non_work data['H [E]'] = pd.to_datetime(non work data['H [8]'])

holiday data['B1[5]'] = pd.to_datetime(holiday data['[H [E]'])

# M [E)ER ch 2R HL /) e

workday data['hour'] = workday data[ i [E]'].dt.hour

non work data[’hour'] = non work data['i [5]'].dt.hour

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

# Bbet e g, Srit e &7 ] 0 e S

workday data = workday data.groupby(['hour', " J7 [6]']).size().unstack(fill_value=0)
# workday data = workday data.groupby([‘hour’, ' 7 [a]')[* % 5] .nunique()
non work data = non work data.groupby([hour', ' J5 [5]

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 _datato_csv('5. L{E H A~ [FIRS B 45 B osv)

#non_work data.to csv('S. £ TAE H A~ Bl BE 4 L .csv')

# holiday datato csv('5. Y H A 5 0 B 2 i L. csv)

&4 A~ B Bt 4 i & 0T ¥ ik

import pandas as pd

import matplotlib.pyplot as plt

plt.reParams|font.sans-serif'] = [SimHer'] # ¥ Do L7 E

# Hivh, AT FRERUESSEAERMPMr FHLEEREBR, KLEHEE

24 axes.unicode minus 24,




plt.reParams[axes.unicode minus'] = False # @®/IEW RFRHS
file paths = |
'5. 6T AE HAFIRd B2 i Bk.osv,
'5. TAE H A~ [FI0d B4 30 B cs v,
'5. % {6 B A [El B2 esv]
# 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 = [ LIEH A FEod BE R, LE BN BERE, WEREAFMBRE
it )
# Plot the data for each dataset
for i, data in enumerate{datasets):
pltfigure(figsize=(10, 6))
for col in data.columns|[1:]:
plt.plot(data['hour'], data[col], marker="0', label=J7[d] {col}")
plt.title(titles[i]. fontsize=16)
plt.xlabel(*/» B, fontsize=12)
plt.ylabel("E i B, fontsize=12)
pli.xticks{data| hour'])
pli.grid( True)
plt.legend(title="J5 ")
# Show each plot
plitight layoui()
plt.show()

BR=

Sréd: (Al —HUE (PR AR CAG

COHR 48 25 it 15k ) 7 5L W e

import pandas as pd

from sklearn.cluster import KMeans

import numpy as np

# InAREE

file path ='5. T{F HA-[Er B 2% i B osv'

traffic data = pd.read csv(file path)

# b WAL R

traffic data['total traffic'] = traffic data[['1". '2", '3", '#]].sum{axis=1)
# 0 K- 2o (% S i Ayt S

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

kmeans = KMeans(n clusters=3. random_state=0).1it{X)

3l




traffic data'cluster’] = kmeans.labels
# HRAE R B L LE LN ] B
cluster label to period = §
0: "7 IR 10",
1: "{EC i 30,
2; "
ViR S B SR U B TR R PR AR B EE 0 ) B i
traffic data|'time peniod'] = tratfic data|'cluster'|. map(cluster label to peniod)
# R TRAR
clustered traffic = traffic data.sort values(bv=|'cluster’. hour'])
print{clustered traffic)
clustered traffic.drop{columns="total traffic', mplace="True)
clustered trafficto csv('6. L{E H & #3 &I 5 .csv)
M ARE
# file_path = "5. 9 & B A~ [E] 5 B 2 i Bt csv'
# traffic_data = pd.read csv(file path)
# TSN B R
# traffic_data['total traftic'] = traffic_data[['l", ‘2", '3", '#']|].sumi{axis=1})
#i # W K-Y{E W 3 Bk ot S8
# N =traffic data|[’hour’, total traffic']].values
# kmeans = KMeans(n_clusters=3, random_state=0).f1t(X)
# traffic data|'cluster'] = kmeans.labels
i FRAE WAt B S ) B
# cluster label to period = §
0: 765 W 0,
1: ",
2: I e S
pad f AR SRR B U5 B R SRR i 0 (R B ik
traffic data['time period'] = traffic data|'cluster’]|. map(cluster label to penod)
## HEF RS R
clustered traffic = trattic data.sort values{by=|"cluster’, hour’])
print{clustered traffic)
‘ clustered traffic.drop(columns="total traffic’, inplace=True)
# clustered traffic.to csv('6. 71 H B B £ 45 .csv)
## MR AUE
# file_path =34k T {F B A~ FIF B4 37 sy’
# traffic_data = pd.read csvifile path)
##E TESERE I A0 2 i R
# traffic_data['total traffic'] = traffic_data[['1", "2, '3, '4']|.sum{axis=1)
#i # TEF KX {0 BT 4t A8
# X = traffic data[[’hour’, ‘total traffic']].values
# kmeans = KMeans(n_clusters=3, random_state=0).fit(X)
# trafhic data['cluster'] = kmeans. labels
il 13 et e | 2

= IE= I I

E 3= I I FH

Az




# cluster label to period = §

(: i e 3,

1: "R,

2: "R

# Y # R T B S A T T S S A I (R B ik

# traffic data['time period’] = traffic data['cluster’].map(cluster label to period)
HEH HEFF IR RS

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

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

# clustered traffic.to esv('6.4F T{F H I 0 £ 4505w

= 3k

Ji

@A~ FErf M AY eT #R 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'] # # ¥ G L7k
# Ak, BT FHRELLUE TR LR R FRERERNRR, EETEE
2 axes.unicode minus 25,
plt.rcParams[‘axes.unicode minus’] = False # @ ®/IEW RAHTS
# Load the three C8V files for visualization
file paths period = |

7.5 B B A [ W 2 s,

'7. LAE B A~ B W02 B csv,

'7AE AR B A FI 02 B osv
|# Read the data from these files
data holiday period = pd.read csv(file paths period[(])
data workday period = pd.read csv(file paths period[1])
data non workday period = pd.read csvifile 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 = ['"Yi {8 H K &, " TAF H R A, 9 T/E B E i E
# Plot all the data in a single combined plot
plt.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 period[i]} -

frow["time period"]}")
plttitle( R H. LIEH. ELFEEHFEREICE', fontsize=16)
plt.xlabel( /7 [7]', fontsize=12)
plt.ylabel(" % §ii &', fontsize=12)




pli.grid{ True)

plt.legend(title="0} Bt Ji H ] 38" bbox to anchor=(1.05, 1). loc="upper lefi")
pli.tight lavout()

plt.show()

()~ [F10 1) 2 355 B iy 45

import pandas as pd

file path = "6, L{E H B} #8145 csv”

data = pd.read csvifile path)

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

traffic summary.to csv('7. L{E B 4~ [F 03 B8 4 i B csv')

file_pathl = "6.3F T{E B & W81 4 .csv"

datal = pd.read csv(file pathl)

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

traffic_ summaryl.to csv('7.4F TAE H A [E104 4 5530 B .csv)

file_pathZ = "6 {2 H 0 M & 55 csv”

data2 = pd.read csv(file path2)

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

traffic summary2.to esv('7. %5 {2 H A~ [5] ) M8 2E i B csv")

@ TAEH SRR
import pandas as pd
file_path = "7.CAF H A~ [ M 25 3 Bcosv"
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'] = "H 1"
straight ratio, left ratio, right_ratio = (.8, 0.1, 0.1
elif row['time period’] == " i 4":
straight_ratio, left_ratio, right_ratio = 0.7, 0.2, 0.1
elif row['time _period’] == "{If iF 49';
straight ratio, left ratio, right_ratio = 0.6, 0.2, 0.2
# Caleulate straight, left, and right tums for each direction
for direction in ['1', '2", '3, '4]:
row[{direction} FL11T'] = row[direction] * straight ratio
row[f {direction} 7 ¥'] = row|[direction] * left_ratio
row[f {direction} 77 ¥%'] = row[direction] * right_ratio
return row
# Apply the function to each row
new data = data.applv(split_traffic, axis=1)
# Select and display relevant columns for verification
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traffic split columns = ['time period’] + [F{direction} {turmn}’ for direction in ['1', 2",
'3, '#] for turm in
[ELAT, "8 R

split traffic data = new dataftraffic split columns)

split_traffic data = split_traffic data.round{0).astvpe(int, errors='ignore’)
print(split_traftic data)
split_traffic datato esv('8. T{F H Z M0 F & csv)

GG HELIER & H A i
import pandas as pd
file_path = "7.4k T{E B 4~ [ ] 2% 3 B .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'] == "# i 1":
straight ratio. left ratio. right ratio = 0.8, 0.1, 0.1
elif row['time _period’] == " i H9';
straight ratio, left ratio, right ratio = 0.7, 0.2, (1.1
elif row['time period’] == "{I£05 ¥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} ELiT'] = row[direction] * straight ratio
row[f {direction} % ¥:'] = row|[direction] * left_ratio
row|[f {direction} 475%'] = row|[direction] * right_ratio
retim row
# Apply the function to each row
new data = data.applvisplit_tratfic, 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
AT, 7o R
split_tratfic data = new dataftraftic split columns]
split_traffic data = split_traffic data.round(0).astype(int. errors="ignore')
print(split_traffic data)
split_traffic datato csv('8.3E L{E H &4 {ir 2 Bk.csv)

@fbiE A SRR A

import pandas as pd

file path = "7.7 & H A~ [Fid 89 22 3 B .csv”

data = pd.read csvifile path)

# Define a function to apply the percentage splits based on time_period
def split_traffic{row):
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if row[time period'] = "7 Y
straight ratio, lefi ratio, right ratio = 0.8, 0.1, 0.1
elif row['time_period’] == "“Fiff 11"
straight ratio, left ratio, right ratio = 0.7, 0.2, (0.1
elif row['time period’] == "{i 6 10':
straight ratio, left ratio, right ratio = 0.6, 0.2, 0.2
# Calculate straight, lefi. and right tumns for each direction
tor direction n ['1', "2, '3, '¥']:
row[[{direction} FL{7T'] = row[direction] * straight ratio
row[f {direction} 7 $'] = row|direction] * left_ratio
row[F {direction} & '] = row[direction] * right_ratio
return row
# Apply the function to each row
new data = data.apply({split 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 turm in
[RLAT, FE B, A ]
split_traffic data = new data[traffic split columns]
split_traffic data = split_traffic data.round{0).astvpe(ini, errors="ignore’)
print{split_traffic data)
split_traffic data.to csv("8. 1 i H # H 6 220 B csv)

(O ] P4k
from pvecharis.charts impori Line
from pvecharis impori options as opis
import pandas as pd
# nELEE
holiday data = pd.read csv('8. ¥ B & {0 4§ B.csv')
workday data = pd.read_csv('8, T{E H & i 2217 B .csv)
non workday data = pd.read csv('8.3E L{E B #4107 i B csv)
# 5 MEEE] pyecharts 7R B A0 5
def create_pyecharts line chart(data, title):

time periods = data]'time_period'].tolist()

directions = ['1_EAT.'1 E¥.'1_H¥.'2 HiT. 2 £8%.2 6%.3 AT,
3 AR 3R, 4 _HEIT,

‘4 R4 R

line = Line()

line.add xaxis(time periods)

for direction in directions:

line.add vaxis(direction. data|direction].tolist(). is smooth=True,

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

line.set global opts(

title opts=opis. TitleOpis{title=title).

']




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

vaxis opts=opts. AxisOpts(name="% JiL " ).

tooltip opts=opis. ToolipOpis(irigger="axis"),

legend opis=opts.LegendOpis(pos lefi="right". item width=0,
item_height=0) # BREVHFS )

return line

# G reR i
line holiday = create pvecharts line chart(holiday data, "5 H 2 60 5
A
line workday = create pyecharts line chart{workday data, ' T_{F H #% #{i % i &t
(£ A
line_non workday = create_pvecharts_line chartinon_workday data. "9 T{F H %4
fr i (hreeEy)
# T R WA R
line holiday.render(’holiday _traftic flow line.himl')
line workday.render("workday traffic flow line.html")
line non workday.render('non workday traffic flow line html")

print("{7 £ S {EF 5 HTML 3, aELEd M RHEEE.

el

Sréd: (o) AR RS

(DR 22 SRR O /Y 2E R (E 0 B
import pandas as pd
import matplotlib.pyplot as plt
plt.reParams|font sans-seril’] = ['SimHei'] # @8 S L7 E
plt.rcParams['axes.unicode minus'] = False  # @ ¥ IE¥ RS
# Load the uploaded file to mspect its contents
file path ="../ 70 2% B8 S35 09 A 2.csv'
data cleaned = pd.oread csv(file path)
# R EHE TR, BERARENESIA, He A e ]
data cleaned['Hf [8]'] = pd.to datetime(data_cleaned['B [E]'])
# e HUEt (RS 8, LA S EHE e B s it i hk
data_cleaned['/*i"] = data_cleaned['B [8]'].dt.hour
# SR 2 O EA B A R R
traffic flow by hour = data cleaned groupby(['2& 3 17, 5 [, "2 i
|)size().reset index{name="7E it &)
# Gt A L OEARFEDH B RS E R
traffic peak = data cleaned. groupby(['2€ 311, /B ])size().reset index(name="1.
R
# IR 2 O MRS B & B R (R TF
unique crossings = traffic peak[' %2 3 1" .unique()
for crossing in unique crossings:
plifigure(figsize=( 10, 6))
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crossing data = traffic peak[traffic peak|'3Z ¥ [1'] == crossing]

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

plititle(F3E ¥ [0 {crossing} N9 i & ek 0 B

plt.xlabel(" /58"y

plt.ylabel ("5 2 It &)

plt.xticks(range(0, 24)) # %W X f208E 85w

plt.gnd{ True)

# REERA, e AEEEE

file name = 3 X {crossing} [ 25900 & R0 B2 . png!

plt.savefig(file name)

plt.show()

@ln KB TER

import pandas as pd

import holidays  # 9% %3 holidays &

# LA EE

data = pd.read_csv("../ o5 FRELE (T 1 2.05v')

# EEE 5 R w e, B R AT E

data[' [6]'] = pd.to datetime(data['it [5]'])

# fEA holidays B SR EAIHERH

cn_holidays = holidays. China()

# MRS RAYRAMS

data['f& 75 ot E A ') = data['#f [E]'].dt.date.apply(lambda x: 1 if x in
en_holidays else ()

# MRS RALEARNS (TEER L BER0)

data["/& &% % L{E H'] = data['B [E]'].dt. weekday.apply(lambda x: 1 if x < 5 else ()
data.to csv('2 HA S5 M HEH.csv)

X 5 =4~ 6] B

import pandas as pd

file path ='2.H ¥ 5% H.csv'

data = pd.read csv(file path)

workday data = data(data[' ®: E R LEH") == 1) & (data[ R EH RHPEWRA) ==
0] # LiEB %8

non_workday data = dataldata[' 22 5 A TAER" ) ==0] # JELfEHHE
holiday data = data[data[' /£ & AP ENEA)==1] # WEHHE
workday file path = 2. T{F H {8 csv'

non_workday file path =2.4F T {F H 24 csv'

holiday file path = '2. %5 H &4 .csv'

workday data.to csv(workday file path)

non workday datato csvinon workday file path)

holiday data.to csw(holiday file path)




@& v 2
import os
import pandas as pd
from sklearn.cluster import KMeans
# R BRI R
name_list = [ T{f Bl 4~ F B, (R 0 A FE B, HELIEH 4 FEE R
# 3 IR PR R
for folder name in name list:
folder path = folder name
# IO AT CSV LR
file paths = [os.path.join{folder path, file) for file in os.listdir(folder path) if
file.endswith{’.csv")]
# IR CSV X8 — i, @RS, (£ DataFrame
for file path in file paths:
file_name = os.path.basename(file path)
df = pd.read csv(file path)
# LI R L
df grouped = df.groupby([' 77 [5]'. 'hour'] ).size().reset_index(name="2 i L
B
# EH K-Y9{E BBt idE
X = df grouped[[hour', ‘7 L5 B]]. values
kmeans = KMeans(n clusters=3, random_state=0). ()
df grouped|'cluster'] = kmeans. labels
# HAE FE 2 B 5 SR (e B
cluster label to period = {
0: "fIE i A",
1: ",
2: "B )
PR S B SR R S SR bR S B ZE ] () Bl i
df’ grouped[time period’] =
df grouped|'cluster’|.map{cluster label to period)
# {TEQL,
print(f" 3% #: {folder name}, 3 PF#: {file name}™)
print(df grouped)
# DRI LIRS ) SE Bl R oSV
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 A7 SO A B SEEE . ™)

& ¥

# T AR AL FR e

import pandas as pd

file path = '2.94F T{E H3iE csv'
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data cleaned = pd.read csv(file path)
# R
data_cleaned['F )] = pd.to_datetime(data_cleaned['# [E]'])
data cleaned[hour'] = data cleaned|'fH [8]'].dt. hour
# RS Oard
grouped = data_cleaned.groupby('% % [1%)
# BIRFRFEEROME
for mtersection, group data in grouped:
# SRR
file name = P4E T{E H---{intersection}.csv'
# (RTER CSV L
group data.to csv(file name. index=False, encoding="utf-8-sig")
E TS ZEEO. AR ERLSR
# traffic flow total = data cleaned.groupby(['%2 3 1", " )"
‘hour']).size().reset_index(name="ZE {7 {2 &t")
# print(traftic flow total)
#iE R K-ERERES T RE
# X = traffic_flow total[[hour’, "% i & 5] ). values
# kmeans = KMeans(n clusters=3, random _state=0).fit(X)
# traffic flow total|'cluster'] = kmeans.labels
## print{traffic_flow total)
#i PRI SR LAY e B
# cluster label to period = §
0: "{IRIEEH",
1: R,
2: iR
# oy g R S TRl R R T B R (8] B A
# traffic flow total[time period']
traffic flow total|'cluster'|.map(cluster label to period)
# print(traffic_flow total)
# traffic flow total.to csv('test.csv')
## WHETZXONERER, UERLF GRS
# traffic_flow sum by crossing = traffic_flow total.groupby(**& 3 O .G
"|.sum().reset_index(name=" 4= i ")
SRR, VSR M AT 4
# traffic flow total = pd.merge(traffic flow total, traffic flow sum by crossing,
on="% ¥ [1")
#traffic flow total["54T B 4£') = (traffic flow total['ZE {5 &) / traffic flow total['
AT * T _cycle
## prim(traffic_flow total)

B o - S =

&) 4 AL ER AT B (8]
import os
import pandas as pd




from skleam.cluster import KMeans
from sklearn_preprocessing import StandardScaler
folder name = "££ AT 0 [E)'
# B (BB R {5 SAT W Cfir: B
time period to cvele = §
"R 60, # RERI{ES TN 60 B
“EeEl 00, & TERWIESITEMN %0 B
"EEEW" 150 # WM SITAMA 150 B
# IRIOCHT R AR CSV SCiFiY 2842
file paths = [os.pathjoin(folder name. file) for file in os.listdir{folder name) if
file.endswith(".csv")|
# i AR
for file path in file paths:
file name = os.path.basename(file path)
df = pd.read csv(file path)
# I ) Bk B LR {5 54T E M
df' {55 4T M M'] = df'time period'].map(time period to cyele)
# ST S
df'ERAT B 4] = (A ZE SR / d S E R E) * (5547 /5 40
# IR SR AT I 4 B
A SR AT B S = ] SR AT BT 45" astype(int)
# TENEER
print(f 3 5: {file name}")
print(dt)
# (ATEAEFR S A0 AE BT CSV oLt
output_file name = PERETHY 6] {file name}’
output_file path = os.path join(folder name, output_file name)
df.to csvioutput file path. index=False. encoding ~"utf-8-sig")
print("n ATH AR, w")

AL E ST RN

import os

import pandas as pd

from sklearn.cluster import KMeans

from sklearn.preprocessing import StandardScaler

folder name = "4¢4T B [E)'

# B E B E ST (Rfe. B

time period to cvele = §
"R 60, # (RIEI(SSAT A 60 7
EEENT 90, # TUENIESATEMA %0 £
"EREHAT: 150 & ERUEMAS SAT AR 150 B

# ORIBUOCHE T B CSV SO fFRIBE R

file paths = [os.path.join(folder name, file) for file in os listdir(folder name) if

file.endswith{".csv')]

= 3b




# ORI
for file path in file paths:
file name = os.path.basename(file path)
df = pd.read csv(file path)
# tgm (e B BN R R 0E S AT N
df] {5 54T I MH'] = ditime_period'].map(time_period to cycle)
# T HERAT I
df] 2R AT I ') = (R )/ A AR R ]) * df S S AT R
# PR AT I R R R
A SR AT B 427 = di] SR AT B 15 astype(int)
# JTEpES
print(f' 3 45: {file name}")
print(df)
# GRir e J5 3l BliE i CSV
output_file name = PFERATHY [E] {file_name}’
output_file path = os.path_ join(folder name, output file name)
dfto csviouiput file path. index=False, encoding="utf-8-sig")
print("in Fif LB EHE, ")

@ T S iy
# = ST e ) 2
# X OZEMBEES (Rfr: $)
distances = {

"EF AL -2 — % 520,

"Eh— B-Eh P 2R 510,

"Ehirh 2821 g 2K 710,

"Ef 7 8- 43 — 2R 460,

"EE—BE-Ep B 340,

"EE TLER-4T — R 440,

i = £ P B 420,

" rh BB X A O™ 530,

"RX A OS] EE 560,

"ip I BE-45 h B 430,

"E% 1 B-FR AR B 270)

A T (40 km/h = 1111 m/s)
avg = 1111 # PHEEER 40kmh EiEH mis
A2 0 2 B R R (R 2

time offsets rounded = {crossing: int(distance / v_avg) for crossing, distance in
distances.items()}
# 4T BN A2 D s kT B (R) 22
print(time offsets rounded)

I -3 If

(@il 572 R

import numpy as np




import random

# ENEEHENEY

POPULATION SIZE = 50  # FeBERD
GENERATIONS = 100 IEILE
MUTATION RATE = 0.1 # TRIEE

ar

CROSSOVER RATE = 0.7 # Z“EXH$

# Wil{ER

distances = |
"NS': 500, & db-rE A (] i R
SN’ : 500, & mg-Au ] Y
"EW : 400, &% R-F5 RSN

"WE': 400  #  PE-FRJY )i AR
i BEMESIT AN
_ecyele = 120

0
# IEMERN. FHOTHEE, AR, RERE
d

ef fitness(T green, distances):

total time = 0

for direction 1in distances:
travel time = distances|direction] / v_avg
wait time = T ecycle = T greenldirection]
total_time += travel_time + wait_time

total distance = sum{distances.values())

avg speed = total distance / total time

return avg_ speed

speed = 48

# WG A RRBENLAE ST E

def initialize populationt):

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

"NS' :  random. randint (20, 60}, # FibLES

LRSS
"SN':  random. randint (20, 60},
"EW :  random. randint{20, 60),
"WE': random. randint (20, 60)
} population, append(T green)
return population

# kR RIEENE EER R

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.random. choice (range (POPULATION STZE),
p=selection_probs)

return population[selected index]
# N TR REREE TN
def crossover(parentl, parent2):

if random, random() < CROSSOVER RATE:

crossover point = random. choice(list{distances. keys
(3)) childl = {#=kparentl}
child2 = {#*parent?2}
for direction in list(distances. keys()):
if direction == crossover point:
break
childl[direction] = parent2[direction]
child2[direction] = parentl[direction]

return childl, child2
return parentl, parentZ
# R HEVLEREOETER IR
def mutate(individual):
if random. random({) < MUTATTON_ RATE:
direction = random choice(list{distances. keys(}))
individual [direction] = random randint{(20, 60)
return individual
# A R
def genetic_algorithm():
population = initialize population()
for generation in range (GENERATIONS) :
new_population = []
# R, AXTRSLE SRR
for in range(POPULATION SIZE // 2):

parentl = selection{population)

parent? selection(population)

childl, ¢hild?2 = crossover(parentl, paren
t2) childl = mutate(childl)

child2 = mutate(child?2)

new_population. extend([childl, child2])

population = new population
# i AT ORI AT 35 R RE
best individual = max(population, key=lamhda ind:
fitness(ind, distances))
best_fitness = fitness(best_individual, distances)
print (f"Generation {generation + 1}: Best fitnes
s = {best fitness:. 2f}")
return best_individual

7 REAERCT Y




v avg = 11.11 # 40 km/h

# aiTEBfERGE

best solution = genetic _algorithm{)

print (f"RENESITEE > BAhesvE"
print (" BIR L F R TR EER: {speed}kn/h")

Q0 B 9 3 PR 00 S8 TR 7 3 R
import pandas as pd
import numpy as np
np. random, seed(36)
intersections = ["&PRE-HR , "SPE-228, 'SGPhE-S=K
", TEPR-SE, 'HPR-REHAD, "HPR-SI,
" R-RRE, THPE-HRE, a5
2, T epiE-HAER . TSP EE-HRE .

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

for intersection 1in 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’, 'vehicle count’])
# OENESAT M RESRN
def optimize_signal_cyclelintersection, traffic_data, min_time, m
ax_time}:
#RBLZAE X O EREIE
flow_data = traffic_data[traffic_data[ intersection’] ==
intersection]

#OWERIEAS ST MR EGAE
signal times = {direction: np.random randint(min time, ma
x_time) for direction in directions}

# OB E P EREITERE (RS liTeED

def calculate average speed(signal times):

speeds = {}
for direction in directions:
flow = flow data[flow datal direction'] ==
direction] ["vehicle_count' ], sum()
time = signal times[direction]
it time > 0:
speed = flow / time
speeds[direction] = speed
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return EI:IE-"E"I.‘] 5

 Hbwe 7EIERE T AT IOME F, PRk
speeds = calculate average speed(signal times)
average speed = np.mean(list(speeds. values()))

8 {ESITABRTESER
return signal_times, average speed

#  RALER A L ORESAT H

optimal signals = 1}
average speeds = [}
for intersection in intersections:
signal times, avg speed = optimize signal cyecle(intersecti
on, traffic_df, 10, 41)
optimal_signalslintersection] = signal_times
average speedslintersection] = avg speed

for k, v in average speeds. items():
print (f" {k} PP ESEEER: (vid 1f}7)
# i E RN T E R

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(f’ FEERE TI9EFE (total_average speed} m/s’)
print (f" 4 2L FIHEE (total average speed #* 3.6} km/h")

e

el PO R RN

D4k

import pandas as pd

import os

data = pd.read csv("../ 7525 B BAE B B A 2.08v)

filtered data = data[data['F} [F]'].str.contains("-05-")]

A G (8] 3] B R fe) 4 2

data'# [8]'] = pd.to_datetime(data[' i [£]'])

# H RS e (e R

data = data.sort values(bv=["%5FS", "B [E'])

#OBIER OO, WRANFEMS

folder name = "Z 5"

if not os.path.exisis{folder name):
os.makedirs(folder name)

# HAERS R cov SO IR EIMESE P

for license plate, group data in data groupby(' % F5):
filename = " {folder name}/{license plate}.csv"
group data.to esv(filename. index=False)
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print(f"Saved {filename}")

(2H B TR A L
import pandas as pd
data = pdoread csv("../ 75 % FEE I A 2.c8v)
# A AR ) 3 B e ) A
data['Ff [£])'] = pd.to_datetime(data['B [€]'])
# O MRIER e AR
start_date = '2024-05-01"
#end date = '2024-05-05 23:59:59'
end date = "2024-05-06'
# IERTEES B 1 HEI S A 5 HZ RS
filtered data = data[(data['l] [€]'] >= start_date) & (data['B [E]') <= end date)]
print(filtered data)
# H RS IR E
filtered data = filtered data.sort values(by=["ZEH 5", "B [@]'])
# KEAT SN
trajectory_data = filtered data.groupby(' 4% ").agg(}
' TE): [ PGB TE), 'min"), (45 0 (6], ‘max")).
"RER O (4T G, lambda x: ' -> " join(x)))
{reset index()
# RITEHINE S
trajectory data.columns = |col[0] if col[1] == " else col[1] for col in
trajectory data.columns. values]
# EBEER
print(trajeciory data)
# trajectory_datato_csv(' SR E csv')

@it JAT B R ()

import pandas as pd

# I CSV i

csv file = "ESEEE R csv'  # BIAIRE CSV IFBRIE

df = pd.read csv(csv_file)

# BB R (RS

comrected road segments = §
CH AL B, 2 B 45— BE): 520,
(43 LB, L — B2 sh 8 520,
(&P RS0, Sh i i) 510,
(G—F-2 P, G E-22 R ) 510,
(25t 955 th B, 4 b 2 TR I 8): 710,
(L RS B, R 8- 2T R T10,
(L BRI B, ' o 8- 45— BAY: 460,
CFRPE -5 84, 43— S-S5 P BY: 460,
(LR -2 — B, b 8- 22 TR 340,

47




(‘42— ER-LhP R, 4 T RE-ER P 2E'): 340,
(Lt g2 TR, R B 22 R 440,
(8 RSP R, B =8-S ) 440

(L B 258 = Bl 2t 9 431 BBY: 4200

(E =g, - P i) 420,

(4P Bg-42 B, e Bg- X A O): 530,
(2P RR-Eh T g, IR IX I N - £ 28N 530,
(LR - X A O, e BE- 22 T ER): 560,
(SR H A O-F B, 42 U BE- 4P BE): 560,

CEheh B -22 MU B, £ R 8R4 T BRY): 430,
(LM Bg-2hrp B, 2 L BR- 2R P BE): 430,

(it -2 B, b BT AR BR'): 270,
(& T BE-SP B, IR EE-ShF BgY): 270,

#

(4E - — B, S BE-FR AR B 520,
(B P A, B LR 2P By 520,
(LR R, H— 222 P R 510,
(LR ig-E2 T B, 45 P B - SR — BE'): 510,
(4E P BRI R R, EE P B2 P B T10,
(E P ER-2e T B8R, P 2B- £ BEY): T10,
(i eh B - — B, B 2 S b BRY): 460,
G —Bg-Shp B, T BT EE): 460,
(Eh -2 R 8 2R ERP BEY): 340,
(47 Bg-Shch B, S p BR- 4 — B'): 340,

(EEP -1 =B, ' L BR- AP ) 440,
(42 = BR-H P BE, Eh P 2R- 43 —BE): 440,
(Lt ig-SE h B, 2 = RSP R 420,

(L Bg-Ehrp B, i Th 2R 52 = PR 420,
(EEPIR-RE A O, BE-EE BN 530,
(X H A O£ R, b Bg- 42 b Bg): 530,
(e B2 UK, SR IX N CI-£5 P Bg): 560,
(45 U BR -5 ep B, i B R IX B A O): 560,
(S -2 TR, VU 8RS Th B 430,

(4% hEg-EH P B, Eh P 2g- 42 TU By 430,
(L B AR B, R T 06 B): 270,
(Ff AR Bg -2 h B, E b BR- 43 hL BR'): 270,
# HERRER

(" P - TR B, 4 RSP PR 460 + 340,
(4 - B-Ehrp B, IR T BR- St BE): 460 + 340,
(B 6 -2 ep B, 4 e B £ T BEY): 460 + 340,

# Whna4T

(‘4% g - B, b 28-S X N 1): 430 + 560,
(Ehah - B N O, Eh - 42 U BR"): 430 + 560,
(L EE-E TR, SR N DS BEY): 430 + 560, # WOMAYET
(4 =B -Ehrp B, b 8- X A ) 420 + 530,
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(PR E MO, Hhh -2 = 28Y: 420 + 530,

(PR =R BB DS EE: 420 + 530, # HEMA4T

('Hib&%—ﬂﬂh?ﬁ', ‘e h B FRTEEY): 520 + 510 + T10,

PRI 2R, P BE-FR AL BEY): 520 + 510 + 710,

r;i“ P ER-ER L8R, (FR R 2B- 42 P BE'): 520 + 510 + 710,

(" B - BT R, P BR- 45 T BEY): 460 + 340,

("Lh PE-2T R, P B SR TP ERL): 460 + 340,

CERPEBE-h P 8, 48 2R Sh P BRY): 460 + 340,

(i ep L G B, R BR- 42 = BR'): 460 + 340 + 440,

(IR -£0 = B, BRI 2R 5 B 460 + 340 + 440,

(‘B B - P B, 6T = ER- P BE): 460 + 340 + 440,

(P IE-H I R, P 2R- 42 TP BR): 460 + 340 + 440 + 420,

(Ehrp -2 e B B PR BE- SR B 460 + 340 + 440 + 420,

(B U5 P B, S P - SR TP EEY): 460 + 340 + 440 + 420,

(& o - BT B, 5 o 2 X A Y): 460 + 340 + 440 + 420 + 530,

(e BRI IX N OO, BRI BR-£5 P BRY): 460 + 340 + 440 + 420 + 530,

CERPE ER-E5 P 2R, IR M N O-£5 50 B8N 460 + 340 + 440 + 420 + 530,

(& ep B -F1 P8 B, 45 b 2R 42 U BR'): 460 + 340 + 440 + 420 + 530 + 560,

(45 e B -5 T e, B 1 2 ch BE): 460 + 340 + 440 + 420 + 530 + 560,

(ER T BR - B, 4R T 2R Lo BEY): 460 + 340 + 440 + 420 + 530 + 560,

(55 P B -FA 7 B, P - 42 T BR'): 460 + 340 + 440 + 420 + 530 + 560 + 430,

(e B -2 T B, B P 2R BE): 460 + 340 + 440 + 420 + 530 + 560 + 430,

CERPEER-Sheh 8, 45 1 SR - 2R P HEY): 460 + 340 + 440 + 420 + 530 + 560 + 430,

(45 P B A P B, S o 2B AR BE): 460 + 340 + 440 + 420 + 530 + 560 + 430
+ 270, (LR PRI R B, BN BE-E5 P BEY): 460 + 340 + 440 + 420 + 530 + 560 +
430 + 270, ('FF PG 2R-L5 P8R, HR AR BE-ER T 2R ) 460 + 340 + 440 + 420 + 530 + 560
+ 430 + 270,05 P BE-FR PG BR, 4R b BR-45 — BR") 460 + 340 + 440 + 420 + 510,

(Eech 55— B, R 2S5 b BR): 460 + 340 + 440 + 420 + 510,

(ER G BR -4 P B, R — 2R-£R TP BE): 460 + 340 + 440 + 420 + 510,

(P B -0 B, 4R P 2 BR AL BE): 460 + 340 + 440 + 420 + 510 + 520,

(2 IE-Fr L 2%, ‘TR TE 8- £ b BE): 460 + 340 + 440 + 420 + 510 + 520,

(EF P -2 eh 2, IR B 2R 450 BEY): 460 + 340 + 440 + 420 + 510 + 520,

(b BR-ER PR BE, 2 b 8- TR R BR'): 460 + 340 + 440 + 420 + 720,

(€5 - FR RS B, I P 2R - 4R R BE): 460 + 340 + 440 + 420 + 720,

tﬁrmﬁ e B B R 2845 TP B 460 + 340 + 440 + 420 + 720,

Hh BR-2F — B, Eh T B 42 = BE): 340 + 440,

{"?#Eﬁ =B, -5 B 340 + 440,

(45— 2R -Hrh 2, 45 = RSP BEY): 340 + 440,

(Eh B2 — B, b BE- 42 R B 340 + 440 + 420,

(‘S ig-fprh B, 4 — B ER P BE): 340 + 440 + 420,

(‘R B, S rp 2g- £ b BE): 340 + 440 + 420,

(T B2 — B, P 2R B IX A 117): 340 + 440 + 420 + 530,

(P ER- B IX N O, 42— BR-E5 P BEY): 340 + 440 + 420 + 530,

(-SRI A O-EP 28" 340 + 440 + 420 + 530,
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(L IR-E5—BE, Eh P 2E- L2 TUBRY): 340 + 440 + 420 + 530 + 560,

(EhP -2 U BE, 4 — B2 P ER'): 340 + 440 + 420 + 530 + 560,

(& -2 g, *@maa 5 eh B 340 + 440 + 420 + 530 + 560,

(ﬂ;fhE? £ — g Fhrh 2o 45 1 BEY): 340 + 440 + 420 + 530 + 560 + 430,

("Eh P RE-ET B, R B R TP ER'): 340 + 440 + 420 + 530 + 560 + 430,
(42— Ph-Ehep B8R, 42 T BR-HE P 2R 340 + 440 + 420 + 530 + 560 + 430,

(Lt g2 — 2, S 2R TR AR PR 340 + 440 + 420 + 530 + 560 + 430 + 270,

(EhPIR-FR R R, 42— BE-ER P BEY): 340 + 440 + 420 + 530 + 560 + 430 + 270,

(45— B -£h P B, IR R R-Eh R BEY): 340 + 440 + 420 + 530 + 560 + 430 + 270,

(G -2 — B, P BR- 45— BE'): 340 + 440 + 420 + 510,

(4R B2 — B, —BE- SR TP ) 340 + 440 + 420 + 510,

(5 —BR-Hh P BE, “'ﬁ -SR-S th By 340 + 440 + 420 + 510,

(&hP g5 — o, W g oAb BEY: 340 + 440 + 420 + 510 + 520,

(2P RE-ERALER, 4 —BE- SR P BE"): 340 + 440 + 420 + 510 + 520,

(45— Bg-Ehrp B, FRALRR- 2R BE'): 340 + 440 + 420 + 510 + 520,

(‘Eh -0, 2 TP 2RI BE): 340 + 440 + 420 + T10,

(‘P ER-FR G BR,  —2R-LR P BR): 340 + 440 + 420 + 710,

(48 —Bg-Hh B, IF R 8- 42 TR BE): 340 + 440 + 420 + 710,

(EPBE-2T R P BR- 45 P BR): 440 + 420,

(Lhep ER- 2 h B, 45 08 -Eh b BRY): 440 + 420,

(48 " BE-Ehep B, b Bg- S b BRY): 440 + 420,

(G B2 R, 'SP - R X N 1Y): 440 + 420 + 530,

(LR ER- B M N 0, 55 T BE-EH P B 440 + 420 + 530,

(6 ip-Sheh B, SN C-E5 T BRY): 440 + 420 + 530,

(Gith Bg-42 B, S BE- 42 U BE'): 440 + 420 + 530 + 560,

(‘Eh AR T 2R, 4 TR ER TP BE): 440 + 420 + 530 + 560,

2 h-thrp i, 2 U BR- 45 b BE): 440 + 420 + 530 + 560,

(P R -2 B, R B 42 T BR'): 440 + 420 + 530 + 560 + 430,

(L BR-EE T B, 2 TER-ER R ) 440 + 420 + 530 + 560 + 430,
(4 Be-Enep B, 4R 8-S B): 440 + 420 + 530 + 560 + 430,

t‘ﬁ: PR B S rh BR-FR AR BE): 440 + 420 + 530 + 560 + 430 + 270,

(L EE-ER AR IR, e B SR TP EE'): 440 + 420 + 530 + 560 + 430 + 270,
(£ Bp-Shrp B, R R BR- SR b 2R 440 + 420 + 530 + 560 + 430 + 270,

(“ﬁ#E& & B, R rhBg- R — R 440 + 420 + 510,

(42 G- B, 9% — 9 B 440 + 420 + 510,

(£ BR-FhP B, Eh —BE-£2 TP BR): 440 + 420 + 510,

(P iE-4E TR, EE P BR-FR AL BE'): 440 + 420 + 510 + 520,

(L RE-FR LR, 4 B EHTP IR 440 + 420 + 510 + 520,

(4 BR-Ehp B, AL RR-£2 R BR): 440 + 420 + 510 + 520,

(Gt -2 B S rh BR-F T PR 440 + 420 + T10.

(‘- FRRg BE, 2 AR BRY): 440 + 420 + T10,

(42 Rg-Ehrh B, B B- 420 BE): 440 + 420 + 710,

(‘Hichig-f =0, Hhh B X A1) 420 + 530,

(Gih - X A DY, S = 8- 5P 2E"): 420 + 530,
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(E=B-H g, BIX A O£ 28" 420 + 530,
(L -2 = B, R BE-£2 U BRYY: 420 + 530 + 560,
(P g - ‘E@EEQF:' ‘U = BR-ERCP EEY): 420 + 530 + 560,
(£ = 8- 8, ER PSR- Erb 28Y): 420 + 530 + 560,
(5 ER-£5 = B, P 2R- 43 U BR'): 420 + 530 + 560 + 430,
(‘H -2 AR, 4R =B ER P B 420 + 530 + 560 + 430,
("4F = BR-EHP B, 5 B R TP BEY): 420 + 530 + 560 + 430,
(‘P RR-ET =R IR AR R AR ERY): 420 + 530 + 560 + 430 + 270,
(‘HP IR TR B 6 = MR- Eh R BEY): 420 + 530 + 560 + 430 + 270,
(4 = BE-Eh P B, R R BE- £ BE): 420 + 530 + 560 + 430 + 270,
(EEP IR =B, P RS —FR'): 420 + 510,
(L2 rhig-H—BR, B =RE-EhrP BR'): 420 + 510,

(‘& =B-Shh BR, H 8- BE'): 420 + 510,
(ﬂ:ﬂh&& £ R P Rg-E AR EEY: 420 + 510 + 520,
i"'%#'%i ko, £ =Bg-hh BR"): 420 + 510 + 520,

" = IR R IR AL BR- 2 TP R 420 + 510 + 520,
(ﬂlﬂ“&ﬁ £ P EA-FR I BEY): 420 + 710,

("4 P -Eh R B '&i_:!fa ERh BR"Y: 420 + 710,
(‘2 = 8e-Hhrp B, B R ER- 42 BE'): 420 + 710,
(LR ig-2n e B, Hh o 2E- 22 U 2R 530 + 560,
(‘G B -4 U BR, 42 th -6 b B'Y: 530 + 560,

(L g e B, 42 T Bk £ eh B8 530 + 560,
(Ehh -2 2, Hh P 2R 42 T BRY): 530 + 560 + 430,
(Eith -2 h B, e rp - b B'): 530 + 560 + 430,
(LR RR-Hh BE, 4T T BR-ER P BE'): 530 + 560 + 430,
(L B -EE rh BE, HTp BR-ER AR B 530 + 560 + 430 + 270,
(Gp - FR AR B, b 8-SR b B 530 + 560 + 430 + 270,
(5 B ch B, BE 7R B4R BRY): 530 + 560 + 430 + 270,
(e - B, P B AR BE): 510 + 520,

(& ER-FRAL R, £ b -4 b BR'): 510 + 520,
i'*:i:F'EE—ﬁ=P¥'&'_. Bk 8- 43 b BEY): 510 + 520,
(Eip - IR X A O, P -4 L BRY): 560 + 430,
(‘Garh -2 R R, K N -5 b B8N 560 + 430,
(SR A DS, 5 T iS5 BRY): 560 + 430,
(LXK A O, b - FR AR BEY): 560 + 430 + 270,
(L BR-FR R, R A - P B 560 + 430 + 270,
(R A DS B, B IR B £5 P BRY): 560 + 430 + 270,
(ER IR B - B, S B B IX A7) 270 + 430 + 560,
(Eith - X O, e rh BR-£5—BR"): 530 + 510,
(P ER-EH— B, X I O-E 8N 530 + 510,
(A DR g, i — B 42 P BR"): 530 + 510,
(LR A O, 2 Th BE-FR b BE): 530 + 510 + 520,
(€ ch B-FR AL B, SR A D-E5h BEY): 530 + 510 + 520,
(DX H A O-Sp g AL BE- 42 P 28 530 + 510 + 520,
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(eI X A O, P Bg-ER R EE Y 530 + 710,
(L2 EE-IR R B, R N D -E 5 BRY): 530 + 710,
(SR A O-Sh g, o 8- 22 P 24N 530 + 710,

cﬂ}ﬂ? SRR P 2E-FR R EEY): 530 + 270,
(4P B -IR R B, 2 DU 2R 4P BR'Y: 530 + 270,
(42 U B8 -4 B, IR AR 28-S BE): 530 + 270,
(‘e -2 T R, 2 rp 2R E— PR"): 560 + 530 + 510,
(L& Eg-2h— 8, L U E- SR P BE'Y: 560 + 530 + 510,
(2 0BG -5 rp B, i — B8- 42 P BE'): 560 + 530 + 510,
(e R TR, 2 BR- AL ) 560 + 530 + 510 + 520,
(£ BE-FR L8R, 122 T E- 25 BE): 560 + 530 + 510 + 520,
(€2 0 B - B, B AL 2R 2 b ) 560 + 530 + 510 + 520,
(Ehp EE- g ,rﬂlﬂﬁ g 28 560 + 530 + 710,
(2P RE-FR P B, 4 U BE- R P BRY): 560 + 530 + 710,
(42 T B8 P B ‘H;Fﬁﬁ'5~~ﬁ¢f'!ﬁ'}: 560 + 530 + 710,
(P R4 B, TP R — BRY): 430 + 560 + 530 + 510,
(SR RE-EE—BR, T BR- LR P BEY): 430 + 560 + 530 + 510,
(45 FBG-E P B, ' — R4 R BRY): 430 + 560 + 530 + 510,
(G R4 R, R BE- TR AR BEY: 430 + 560 + 530 + 510 + 520,
(P ER-FRILEE, 42 T 2R-£R P BE): 430 + 560 + 530 + 510 + 520,
(4 T BR-H5 P B, TR L BR- 42 BR'): 430 + 560 + 530 + 510 + 520,
(*%EPE? B, P ER-FR R BR"): 430 + 560 + 530 + 710,
(£ BE-ERRE BE, 14 T ER- 2R BE'): 430 + 560 + 530 + T10,
(45 T BR-E5 P B, IR AT BR- 22 o0 B): 430 + 560 + 530 + 710,
(L RE-HR R BE, P BR-ER—BE'): 270 + 430 + 560 + 530 + 510,
(LR P BR - — R, IR AR BR- SR BR): 270 + 430 + 560 + 530 + 510,
r;lir?&fﬂﬁ Eheh R, 2= 22 P B 270 + 430 + 560 + 530 + 510,
(Sith B - IR R B, R h 2E- TR L 2R 270 + 430 + 560 + 530 + 510 + 520,
(£ BE-FR AL B8R, FR IR BE-EH P BE): 270 + 430 + 560 + 530 + 510 + 520,
(ER AR R -2 h B, FR AL 2R- 42 b BE): 270 + 430 + 560 + 530 + 510 + 520,
(5 BB s B, TP 2R RT BR'): 270 + 430 + 560 + 530 + 710,
(45 B -FR T B, T 7R BR- SR BEY): 270 + 430 + 560 + 530 + 710,
(FF AR B -2 h B, B 8- 42 P BEY): 270 + 430 + 560 + 530 + 710,
(4 Bg-Eh AL B, 42 BE- T BR"): 520 + 510 + 710,
(LR RE-FR g 88, TR AL 28- 25 BR'): 520 + 510 + 710,
(ER LB -5 b B, 3 R 2R 45 TP B): 520 + 510 + 710,
(L e fE-Hh— B, R b 2R FR ) 510 + 710,
(4R PRI R, B A2 P BEYY: 510 + 710,
(E—g- P B, IR i gg- L2 R BE): 510 + 710,

¢ M TALER B AR

def normalize segment name{name):
return name. replace(” ", ")

# A RRER AR LR SR ATHEE, B R T SRR B — L e

def normalize road segments(start, end):
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start = normalize segment name(start)
end = normalize segment nameiend)
return tuple(sorted([start. end])) # 457 EHWLF4EIF
# AL ER ) B B A R R IR L S BT B
def get segment distance corrected(start, end):
start = normalize segment name(start)
end = normalize segment nameiend)
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" 2% B K ILAZ: {start} -> {end}™)
returmn (0
# O EERSATHER, R EERTINTH
def calculate total distance vi{route):
total distance = 0
segments = route.split(’ -= ")
tor 1 1n range(len(segments) - 1):
start = segments|i].strip()
end = segmenis|i + 1].strip()
# Ml R R
if start == end:
continue
distance = get segment distance corrected{start, end)
total distance += distance
retumn total distance
# i RATER (6]
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() # F¥EMI(E), #{rAh
B retumn travel time
# B TR )R SR R
def check time exceeds one day(start time. end time):
start_time = pd.to datetime(start_time)
end time = pd.ito datetime(end time)
retun 1 if (end time - start_time).days >= 1 else 0 # Hiid 1 Kk 1, F &
[ 0
A EATREERE (m)] = A7 FE0E L apply(calculate_total distance v3)
# i AT [E)
AT [E] (F0Y] = dfapply(lambda row: calculate travel time(row['FF &89 (€],
row |55 BB [E]']), axis=1)
# R R — XK
di]'#iit — K'] = df.apply(lambda row: check time exceeds one dayv(row['FF 45 (€]
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|, row['£5 BB [E]']), axis=1)

# AR I — R REE RO

diEEFE (m/s)] = dfapply(lambda row: row[' 5 73E B (m)']/ row['§T 30 (8]
(EBY] if row[ '8 — K] == 0 and row['{TSE®f (8] (EFY] = 0 else None, axis=1)
output_csv_file ="F5EEFHRF csv' # WHFEGFHCHS

dfito csv{output csv file, index=False, encoding="utf-8-s1g")

# g R

print(df] [ EF 5 EATEERE (m)]))

data = df.drop(columns=["7T & it} [E]", *&4 st ()", 47 ZEEEET)

print{data)

datato csvi(" 28 iiF 7 B % 1 .esv)

@t B
import pandas as pd
# SRR
data = |

(1, 3BMAUS, 'FFFERR-£hp 2 > & 8- P > S=8-99% - &
R > BRSBTS i),

(‘9" 3B23AAK', "4 = S-fh 2gh,

(10, 'AB23CERK', '3 = 25 -H5p 1,

(11, '3B24BDY, "4 rh - 8L X H A Y,

(12", 3B24Z3T. 'S h - REHAD > SRB-REHAD > Ghig-45
g > GPR-H5—B > SPR-HILMEY,

(13, '3B2546CK", S R -5 > ShR-BEIBAD > S g
> BRI > SRR,

(14", '3IB2SAACM', "R IR-FRAL 28 -> AR EE-HhiP g,

('15', '3IB260GH',

TR > SRSl > G oR-EPE > B=R-S0R
> SRR > SHRR-REEA O,

('16', AB267TT, "2 b Bg-FH pa g > Epig-dihig > GRG0 > &
o 8 -Eh AL 2R,

(17, '3IB26XJB,

'R R-REBALO > ShRg-REHAD > ShgAHhig > SohEg
i > BhRAE— > BT o ShR-REHAD),

(18", '3B29H5H",

R - ARRE > BhE-H B > ShRg-HhEE > Shig-Sihig
-> BRI > SR R-E AR,

('19', '3IB29KAF, "G rh g Hch g > SR > Srhig-FRLERY.

(20", '3B29Q6H", - N g > Shig-Ad iR > Bdig-adig =
G ig-dh—ig o> GrhER-Ehign,

(21, '3IBZA4LQ, "S5 —BR-45PRE > HPuig-Hhp g > K- g,

(22", 'IBZANMF,

‘GRS > SHR-BEHAOD > S9R-SHER > £=K-55
HEE > G B-Gh - GRS - HM-SE > Bl
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2& -> HFERE-Lheh 2Ry,

('23', '3IB2BBT7EM", ' h 8- IR L8R -> £8h R AL REY,

(24, 'AB2BP5X. "4 th 2% - 3 i 28,

(25, '3B2CSOL, ‘S E-F Mg > S iE-FRaE,

(26", '3IB2CKSC,

‘Grh gL > G- > S-S > Sh k-
A > Spighhig > E=0. 4P > =-S5l > ShR-HG
g > HPEg-RXKHALD > SPE-REHALD = S > £
HhEp g > =0 g,

(27", '3B2ECDOM", " FE -5 B > KpERg-Ehrpig = S B-FLEg).

(28", '3IB2HB6GK’,

PRG-I > ST > SRR > BR-aThig
> HPR-BREBAO > SPRESPE - SPEB-HEE - S9E-
)

(29, 3B2KTCD, "& =8-&irth g > GpR-BEHAD > SGPEB-HXH
A = Shig g > Sk,

(30, 3B2ML6C, ‘#2h Bg-Fh AL 2E > S Eg-FRALEE".

(31", '3IB2OCEE",

' ig-REMAO > Shig-Ehig > S=R.SP8 > &2 -R-5
g > HRE-LEhEE > P ER-EE R,

(32", 3B2PACT, 5 T lg-#hch g > SR Sdig = S-SR HBAO
> SR Eg > SRR
# ATEALEE B 2R
def normalize segment name(name):

(LR L1

return name.replace(” ", ")
# 0 SREB A S R CORATHERE . WA (R ] 2 B — LR A
def normalize road segments(start, end):

start = normalize segment name(start)

end = normalize segment name{end)

retumn tuple(sorted([stant, end])) # 4% 7 BP0 R 4ESF
# Ak I B B 4 B L BT
def get segment distance corrected(start, end):

start = normalize segment name(start)

end = normalize segment nameiend)

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" 8% BEATLAL: {start} -> {end}")

retumn ()
# I HESR ST R, 8% E YRR
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[i + 1].strip()
# ol ERRE
if start = end:
continue
distance = get segment distance corrected({start, end)
total distance += distance
return total distance
# BT SR AT SR
final results 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))
# ¥4 DataFrame 5itH
df final results v3 = pd.DataFrame(final_results v3. columns=["Car [, "Total
Distance {(m)'])
print(df final resulis v3

@it WA s

import pandas as pd

# I A A SO bk 7 AE H0E B4 A e SR A R R

circling vehicle file path = "% i % S8 HE . csv'

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

circling vehicle data.head()

# W WHERERE ()

R VAT 4o P B S b o e (8] SRy i Bk &

BRI AT R

15 FF A0 28 ST ()4 R datetime g L BLIEHT 3

circling vehicle data['JF458 [E]'] = pd.to_datetime{circling vehicle data[' 71 &8 [E]
eircling vehicle data['4% # 01 [6)'] = pd.to datetime(circling vehicle data['45 Hif
fEr e WA IE AL A2 Fraknt ) CRLAed s fir)

total duration = (circling_ vehicle data[ &5 %[ [8]'|.max() - circling vehicle data|'FF
B [E]'].min)).total seconds() / 3600

# O REMER (FhEFE L

total vehicles = circling vehicle data]' 485" .nunique()

arrival rate = total vehicles / total duration # /G

# B HHRSER (0

#ORECTRE R R 2 bR GBS R 0.5 SERT)

service rate =250 # B B 2 {0 L TR AR T

# =0 B MM BRI OR

= S -
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A HPRE p=L/p
utilization = arrival rate / service raie
# U EIRZ RN 50 PN
parking capacity = 50
# PR RGCPRIT RN (Ls)
average vehicles in system = wtilization / (1 - utilization)
# BT BRI L (iR E R A D
required additional parking = max(0), average vehicles in system -
parking_capacity)
# Iteratively increase parking capacity to 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)
ifutilization < 1:  # When the wilization is less than 1, system is stable
average vehicles in sysiem = utilization / (1 - utilization)
if average vehicles in_system <= capacity:
return capacity  # Return the capacity where svstem becomes

stable  capacity += step

return max_capacity # Returmn max capacity if no stable pont is found
# Find the required parking capacity
required parking capacity = find required parking capacitv(arrival rate,
service rate)
#ORREE R
prini({ "2 582 5 total vehicles,

"BlAE () arrival rate,

'HR % 3 (p): service rate,

‘FIFE (p): utilization,

'BEP TSR (L s): average vehicles in system,

"B B B SM B required parking capacity})

EM/m/c BBk

import pandas as pd

import mpmath as mp

IR AR e

circling vehicle file path = "2 iy 2 5% 8048 csv'

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

4 ST AR L R E) A datetime 2

circling_vehicle data[' FF 58S [6]'] = pd.to_datetime(circling_vehicle data['JF &8 [6)
‘|)circling vehicle data['#% # B [E]'] = pd.io datetime(circling vehicle data['s% #ii
[Eyp# RIS R R g | (R D fafir )

total duration = (circling vehicle data[ &% #0f [6)'].max() - circling vehicle data['J¥
0 [E]'].min()).total_seconds() / 3600
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# RS (FhEE L
total vehicles = circling vehicle data]'%E 15| nunique()
arrival rate = total vehicles / total duration # /-0 588
f BB E pCERMERFN 2 A, A ER A 0.5 554 %)
service rate =0.5 # fF 0 BEL RS ERE
MM/ BB (R mpmath 263 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.fac(c) * (1 - rho)
** 2)
return L
def calculate Ls mpmath({arrival rate, service rate. ¢k
Lq = calculate Lq mpmath{arrival rate, service rate, ¢)
Ls = Lq + arrival rate / service rate

retun Lg, Ls
# REEEMEE c=600
¢ = 600
# RS EE SR (L) RGP APEZES (Ls)

Lq mpmath, Ls mpmath = calculate L.s mpmath({amival rate, service rate, c)
# JTERZE R
results = { T EENFEMEE ()«

PV EL (Lg): Lq_mpmath,

'RET PSSR (Ls)': Ls_mpmath

iprint{results)
@i+ T 5%

import pandas as pd

import matplotlib.pyplot as plt

plt.reParams['font. sans-serif'] = ['SimHei'] # ¥ ¥ S0 0k

# R BT FRESLESRHAEHPHsFHEZEEERR, EAHEE
2 axes.unicode minus 3.

plt.rcParams['axes.unicode minus'] = False # W IE% Sa15%

data = pd.read csv("Z: B EFIE L& P csv)

print(data)

# MR A E A E

pli.figure(figsize=(8, 6))




plt.hist(data[ £ (m/s)]. bins=50, edgecolor="black’, alpha=0.7)
plttitle(" #5445 (m/s))
plt.xlabel('ZEFE (m/s))
pli.ylabel{" 45"
plt.grid{ True)
plt.show()"™" MK {9445 FUT B b o] LB E], 0% S SR fak BE SR vh SRR
T, JCICRAET 0 MBS . XEEH S EREA AR AR, TREAETR
PR, e O B EE EE, 6T S R T A e il T A
speed threshold = 0.5
# Su i I
low speed vehicles = data[data' 78 % (m/s)'] < speed threshold]
# O FEAREES, TR, FRESFEREMEZIO
# 5 A B O R A S A A 2 O g
def is circling{trajectory):
# BT RS ) 2 B
roads = trajectory.split(’ -= ")
# R A0 2R B e R AR 4R
return len{roads) = len(set(roads))
# B R o
circling vehicles with trajectory = low speed vehicles[low speed vehicles['1T %51
HE'].apply(is_circling)]
# PRI M E R
final circling vehicles = circling vehicles with trajectory|' % F 5 |.unique()
# A T HH T R
final circling vehicles list = pd.DataFrame(final circling vehicles, columns=[': ilif
EHERS)
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 75 88 B4 csv)

BN

Tt T B

(O P b i %

import pandas as pd

import matplotlib.pyplot as plt

plt.rcParams|font.sans-serif'] = ['SimHei'] # &% ¥ Savsh 5k

# W BTFFRERLESRIAEMPE P FHLEEEER, ZRMEE
2 axes.unicode minus 5.

plt.rcParams['axes.unicode minus'] = False # &% E¥ RRY

data = pd.read csv("../ 0% B EIE B A 2.05v)

b




i3I 3 S O E S )R

data|'Hf [6]'] = pd.to datetime(data|'i [£)'])

# e h R e RSiE

holiday data = data[(data['[F} [E]'] == '2024-05-01") & (data['] [E]'] <= '2024-05-05")]
# printtholiday  data) 114w

# holiday datato csv(' 1 — AL csv)

# ik 4 A EEIUE

reference data = data[(data['[H [8]'] >='2024-04-01") & (data]'B] [E]'] <= '2024-04-30")]
# reference datato csv(' H 504 .csv')

# i E - ME A SR E a e E Ry B—-E 5 R, SEW6E 30 K
holiday duration =35 # H—WAMEE K

reference_duration = 30 # 235 W) & K 5

# i F A 00 R R R

holiday flow = holiday data.groupbyv{[holiday data['[ [€]'].dt.date, "% ¥ [
h.size().reset index(name="{i Bit 5 H—)

reference flow = reference data.groupby( [reference data['B [6]'].dt.date, 22 2. [
Ih.size().reset index(name="{ii 113 HX"

# A S ISR T — M 1) 2 A 1] A O

holiday flow total = holiday flow.groupby(*%& ¥ O it 8 f1i—
|.sum().reset index()

reference flow total = reference flow.groupby('32 X A9+ 8 &%
‘|.sum().reset index()

# IR

flow comparison = pd.merge(holiday flow total, reference flow total, on="%¢ 31",
how='outer")

# bR EEE (R E)

flow comparison['iii 8% fE 1 —'] = low comparison['ifi Bt & fL—1/
holiday duration

flow comparison['{it BHE 294" = flow comparison|'#ff 115 24/
reference duration

# 38 Bk LAY ) R

flow comparison|'{il B# M 239 = flow comparison|'{f B3 24" |.replace((.
le-G)

# IR EEELE

flow _comparison|'§ii B & FE L F 4 1] = (low_comparison[' I B & E H—'] -
flow comparison['ii B # K 23]/ flow comparison|'Jif & HE 2 * 100

# SRR CSV XL

# flow comparison.to csv('4 A 5§ F 5 & T csv)

# LRI LTSS

print(flow comparison head())

#51 WEES A AEE FHE N H AR

duplicate vehicles = holiday _data groupby([ 4 F§ 5, "4 2 1
"|nsize().reset_index(name="H{ Ik ")

# B E R RS, B 3 R E#A RREERAT

ol




circling vehicles = duplicate vehicles[duplicate vehicles|' i ELI% 5] == 3]
# print{circling vehicles)
#4 AW EE AR A FAE B AT
reference wvehicles = reference data.groupby([FH 5", ¥ O
Tsize().reset index(name="tH ¥ ("
# O EHIE A ES, R 3 AL BB RRERT
reference wehicles = reference vehicles[reference vehicles['tH BLICEL] == 3]
# printireference vehicles)
# i W WAL A AL
total holiday vehicles = holiday data[ % F# 5 '|.nunique()
# h—WESET RS CHEKECCTSFT 3 IO 2E5E)
circling_ vehicles = duplicate vehicles[duplicate vehicles[' HELIK 5] == 3]
circling holiday vehicles = circling vehicles[' % H 5'].nunique()
# A MEST E R S
holiday circling percentage = (circling_holiday vehicles / total holiday vehicles) *
100
print()
print(f” F1 — MA [E1584T 40 7 B AR SR | 41 b
{holiday circling percentage: 2f}%")
# v E 4 F i B AL
total reference vehicles = reference data["ZE 5] nunique()
#4 AWE ST ERE (HILIREC TS F 3 I ESD
circling reference wvehicles = reference vehicles[ 85" nunique()
# 54 A IAESIT R G B
reference circling percentage = (circling reference vehicles /
total reference vehicles)* 100
print(f"4 F] (8] 5847 58 & S RS 0 B g e
{reference circling percentage:.2f}%")
# Rt
if holiday circling percentage < reference circling percentage:
print(" 1. — (&) I i A2 @SR R BERE D T SRAT E 50 )
else:  print(" L — MR ST MMM, e @ E IR R AT RERCR . )
# s iE R B S AT A
# e M () R AT € 00 B A R TR
# holiday control flow = holiday data.groupby('% ¥ [1').size().reset_index(name='
i B3
# EARIBAT AT th
directions analysis = holiday data.groupby(['%& 3 [1°, ' /i [a]
"nsize().reset_index(name="J#7 4 i} 5"
print(directions _analysis)
# U B R Bt
G N s A
# holiday data['hour'] = pd.to_datetime(holiday data['F [€]']).dt.hour
## AT B SRR

al




# hourly flow = holiday data.groupby('hour').size().reset index{name="{ii & i 5¢")
#i # AR R B

# plt.plot(hourly flow['hour'], hourly flow (it B 115", label=" 1 — % M7 % 3l &)
# plt.xlabelCR [E] (/i) Y

# plt.ylabel( 2 58 i it 1+ 50

# plittitle(' 1. — ¥ & P & 0 B RS0 I B

# pli.legend()

# plt.show()

el B A R
from pyecharts.charts import Line
from pvecharts import options as opis
import pandas as pd
# G T R B ERY DataFrame
data = {
RO
R MR- R S P R- R R B A O, - 2R,
"B = Bg-S P,
' PSR- BRAL R, P IR R, S IR- —Bg B P RS S
TER-ERR R
' T k-Eh P R, R U BR-S Th B
. "ILECE ' [1453.8, 50359.6, 17479.8, 17462.8, 17599.8, 20746.8,
30634.0, 24262.4, 29869.2. 9950).8, 6828.4, 1581.0],
"W RE 2258 [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)
# Rl drEE
line = (
Line()
add xaxis(df'% X O'tolist())  # X $RE4E L O £
add yaxis(" L — WA[E) A BYSE BEY, QI B "] tolist(). is_smooth=True,
label opts=opts.LabelOpts(is_show=False)) # T — I [E] i B3 i §ir ek
add vaxis(" [0 F 8% BE, AT BEE BE 255" tolist(), is_smooth=True,
label opts=opts. LabelOpts(is show=False)) # 2% W8] B i ek
set_global opts(
title_opts=opts. TitleOpts(title=" 1. — W& 55 [ H i 855 B 4728 B,
xaxis_opts=opts, AxisOpts(name="7% ¥ [1", axislabel opts={"rotate": 45}).
vaxis opts=opts. AxisOpts(name="{if & &™),
tooltip opts=opts. TooltipOpts(trigger="axis"),
legend opts=opts.LegendOpts{pos top="5%")
Y TR
line.render(" #ii &t 5 FE 4 £ B htm™)
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