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EIFLAT. F6%) BT TR AN RE G R RS T IR, 5%, ME
KB R P TR “ S ig-tahig” AN OMMMEIEA S, RERITICS8it, @
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DBSCAN B E4e B R A0 0.7189, GRS EIRL (GMM) B3 07 e i R4
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SRR e e, Rk, SRR R S BEE O ER AT A.
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BRI H bref B B A i DRk A E eI, 2 2 F
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e RS P S R ARk B, SR L4 A 19 HE 30 H
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(1) R E

HBEBEREE (Webster) S5 RN AR, A% L ORAES AW ED
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=== (3)

b ¢ REBAM, L Bk E, ¥ ARAAIRELZ . BREANAIH
M)A 55, PUASHREAR S )2 F0 59 20 s,
SRR 2R Y AR
Y =3k e =7 (4)

He, y A& MR, @ A% i THIGAWE, 5, A A a8 L (I 2100
&h) .
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G =%xC (5)
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mz 5 fiar.
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AOER OEAEE AR
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1.7 30 A

import pandas as pd

import warnings

warnings. filterwarmings('ignore")

df2 = pd.read csv("#5 0 2825 P #E B csv". encoding="GBK.)

df2['f [E]'] = pd.to_datetime(df2['B [€]'])

df2.set index('f} @', inplace=True)

weekdayvs data = df2]df2.index. weekday < 8]

hourly traffic = weekdavs data.groupby([weekdays data.index.date, week-
davs data.index hour, "7 [1']).size()

hourly traffic df2 = hourly traffic.reset _index(name="22 il ")

hourly traffic df2.columns = ['F ', "5, 7 ], 22 il B

hourly traffic df2.to esv("8F H 8 /0] B 58 il 1 esv', index=False, encod-
ing='"GBK")

2.ANOVA 747

import pandas as pd

import numpy as np

from scipy import stats

from statsmodels.stats. multicomp import pairwise tukevhsd

# SR

traffic_data = pd.read_csv("# H /0 445 77 91 0 22 i ik csv', encoding='GBK',
parse dates=["H ']

# W5, dn—FRFRE RN

traffic data['weekday'] = traffic data[' H #'].dt.weekday

# i ANOVA St ¥

groups = []

values = []




for day in range(7):
day data = traffic_data[traffic _data|'weekday'] == day]
group_label = "Monday-Friday' if day < 5 else "Saturday’ if day == 5 else "Sun-

groups.extend([group label] * len{day data))
values.extend(day data[ %2 i 5'))
# AT ANOVA i
anova_results = stats.f’ oneway(*[values[i::7] for 1 m range(7)1f 1 < 3 or 1 = 6])
print( " ANOVA test resulis: F={anova resulis.statistic}. p-value={anova re-
sults.pvalue}™)
# IR ANOVA J SR fFE R H AR, AT Tukey's HSD 90/5:H0iR
if anova results.pvalue < 0.03:
# ff & Tukey's HSD 955 8 i o) B4
tukey groups = np.array(groups)
# 4T Tukey's HSD 58 /5 s,
tukev results = pairwise tukevhsd{endog=values. groups=tukev groups. al-
pha=0.05)
# 5t Tukey's HSD Fjif £
print{iukey resulis)
# PR LR RGER
tukey table = tukey results.summarv()

print(tukey table)

3.6 Bl

3.1 K-means %3

import pandas as pd

from sklearn.cluster import KMeans

import matplotlib.pyplot as plht

import numpy as np

from sklearn.metrics import silhouette score

# TEHL S




data = pd.read _csv("8 H 8 0 4 22 if B .csv", encoding="GBK', parse_dates=['[
11, dayfirst=True)

# A B0 B0 B e e e 2

data]'El 4'] = pd.to_datetime{data|' Fl ¥i'])

# fHikid 4 Qe

data['month'] = data[' H #'].dt.month

april _data = data[data['month’] == 4]

# RSB A DA w308

pivot data = april datapivot table(index="/:H", columns="77 [a]', values="%2 jifl 5",
aggfunc="sum'")

# EEZES. BEDrh—5

pivotl data.reset index{inplace=True)

# ME P AR A e R R

pivol data.columns = pivol data.columns.astypeistr)

# M K-means ¥ 28

kmeans = KMeans(n_clusters=3) # RiFFEITEER —K 4R 4 HER

kmeans.fit(pivot data.drop{columns="2]>I"))

pivot_data['cluster’] = kmeans. labels

# {TENSEF

prini(pivot_data[['/ 8", ‘cluster']])

# Al

pltfigure(figsize=(12, 6))

]

colors = ['red’, 'green'. 'blue’, 'orange']
for i in range(4):
cluster data = pivol data[pivol_data['cluster'] == 1]
plt.scatter(cluster data[' /i), cluster data.mean(axis=1). color=colors]i], la-
bel=f"Cluster {i+1}")
plt.xlabel("Hour of the Day")
plt.ylabel(’ Average Traffic Volume')
plt.title("Traftic Volume Clustering by Direction’)
plt.xticks(range(0, 24)) # %5 #8218 St

3l




plilegend()

plt.show()

# ATHRAL BT [ A2 Bk
plt.figure(figsize=(12, 6))

colors = ['red". 'green', 'blue’, 'orange’]
directions = pivot_data.columns[1:] # i@ — 182, Ha a2 7 k)
for direction in directions:
for 1 mn range(4):
cluster data = pivot data[pivotl dataf'cluster'] == i]

plt.scatter(cluster data["s}>"]. cluster data[direction], color=colors[i], al-

pha=0.5, label={'Cluster {i+1} - {direction}")

plt.xlabel{"Hour of the Day")

plt.vlabel{"Trattic Volume")

plt.title( Traffic Volume Clustering by Direction’)
plt.xticks(range(0, 24)) # & Wi fa%0 0 Sy fg i
plt.legend()

pli.show()

silhouette avg = silhouette score(pivot data drop(columns=["/JsB", ‘cluster’]),

pivot_data['cluster'])

print("$& 5 R . silhouette_avg)

3.2 DBSCAN

import pandas as pd

from sklearn. cluster import DBSCAN

import matplotlib.pyplot as plt

from sklearn.preprocessing import StandardScaler

from sklearn.metrics import silhouette score

# UEHUEE

data = pd.read_csv("# H /i i) 2258 B csv”, encoding="GBK', parse_dates=['H|

, dayfirst="True)

# B H0EE R B e e R A
data' H '] = pd.to datetime(data|' H 1))
# FkHAEE H i sdE, #ling A

¥,




data['month'] = data[' H 1'].dt.month
may data = data[data['month'] = 4]
# IEFRRFC R bR SR
# BV R RES A p 2R ES
features = may data.groupby ("I [ 52 1l ). sum( ). values.reshape(-1. 1)
labels = may_data.groupby (/B ") A7 [a']. first().values  # R R4/ Ef 0 77 ]
B—E
# F4EAE FIAR % & 9 95— DataFrame
df = pd.DataFrame( }
BT may datagroupby(' SB[ ). first(),
"7l B features. flatten().
"75 []*: labels
i)
# FREERHE
scaler = StandardScaler()
df]' %238 '] = scaler.fit_transform{df][' 228 &"|])
# [ DBSCAN ¥
dbscan = DBSCAN(eps=0.4, min samples=5, algorithm="ball tre¢') # eps fl
min_samples % 5 HE S8 5 8
clusters = dbscan fit predict(df][' %2 il £']])
# A B LR IMF] DataFrame
df]'clusier'| = clusters
# TEREE
print(df)
# ik
plt.figure(figsize=(12, 6))
scatter = plt.scatter(df]'/8"), df]'2Eid 5], c=df]'cluster'], cmap="viridis")
plttitle(" DBSCAN Clustering of Traftic Volume by Hour")
plt.xlabel{"Hour of the Day")
plt.vlabel("Tratfic Volume")
pli.xticks(range( 0. 24))

EL




D

pli.colorbar(scatter)

plt.show()

silhouette avg = silhouette score(df[" %20 &), dif'cluster'])
print("$& 5 R L . silhouette_avg)

3.3 ® RS GMM

import pandas as pd

from skleam.mixture import GaussianMixture

import matplotlib.pyplot as plt

from skleamn.preprocessing import StandardScaler

from sklearn.metrics import silhouette score

# TSR

data = pd.read _csv(™ 8 H 4 /0 [ 22 iR B csv”, encoding="GBK', parse_dates=['H
dayfirst=True)

# oA B I 0 8 B S re) e 5

data|' EH #'] = pd.to_datetime(data]' F1 #1'))

# FikitsE A rasdE, Flmn4e A

data['month’'] = data[' H #'].dt.month

may data = datafdata|'month'] == 4]

# JEPRAHIE

grouped data = may_data.groupby(' /B ") 223 Bt ].sum().reset_index()
# bR R OE

scaler = StandardScaler()

erouped data['traffic volume scaled'] = scaler.fit transform{grouped data[['%£ il &

# Bl GMM 4]

n_components =3 # fRIFFITEEREHN B

gmm = GaussianMixture(n components=n components, random state=42)
# R

gmm.fit(grouped data[[traffic volume scaled']])

# TN OF- 5 G A bR

labels = gmm.predict{grouped data||'traffic_volume scaled'|])
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# 1§ MEL QLR INE) DataFrame

grouped data'cluster’] = labels

# JTERES B

print{grouped data[['/»/F", 228, ‘cluster']])

# ATk

pltfigure(figsize=(12. 6))

plt.scatter{grouped data[' /M), grouped data|' 2 i E'), c=grouped data['cluster'],
cmap="viridis")

plt.xlabel("Hour of the Day")

plt.ylabel("Total Traffic Volume')

plititle{"GMM Clustering of Traffic Volume by Hour")

plt.xticks(range(0, 24))

plt.show()

silhouette avg = silhouette score{grouped data[['traffic volume scaled']]. labels)

print("$& [ 530", silhouette_avg)

4.XGBoost 22 il 78

import pandas as pd

import numpy as np

import xgbhoost as xgb

from sklearn.model selection import train test split

import matplotlib.pyplot as plt

import matplotlib

# W matplotlib 3 #F b 3L F 4k

maiplotlib.rcParams| font.sans-serif'] = ['SimHei'] # &5 &8\ 5%

matplotlib.rcParams['axes.unicode _minus'] = False # #§ 3 65 {75 o] M

# IMERELAE

df = pd.read csv("8#f E 85 A0 172 38 B csv', encoding="gbk")

# 45 BN 0 A E R (] e 2

df]' H 11'] = pd.to_datetime(df]'H ¥

# FEik 4 H 19 Fl 4 H 30 H skl

start_date = '2024-04-19"
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end date = '2024-04-30"
df = df(df' El #'] == start_date) & (df]'H '] <= end_date)]
# FTERIHIE S 09 SR 4E 4R
print("Filtered data shape:", df.shape)
# FFHE T
dff'hour_sin'] = np.sin(df]'/#'] * (2. * np.pi / 24))
df’hour _cos'] = np.cos(df"/[B'] * (2. * np.pi / 24))
# THEEE A7 o] A2 il
predictions = {}
total pred = np.zeros(24) # ¥k S FA SR
for direction in df]' /7 ["].unique():
# R TR R
df direction = df[df]' /7 [1]'] == direction]
# B EREET 71 fR AT 24 A EE
it len{df’ direction) < 24:
print{{"Skipping direction {direction} due to insufficient data")
continue
# Frhik £ N EHE
test_data = df direction.groupby('/J[H", as_index=False,
group kevs=lalse).apply(
lambda x: x.sample(n=1)).reset_index(drop=True)
if len(test data) == 24:
N test = test_data[['/B", ' FF A, hour sin', hour cos']]
v test = test data[' 22 i §l]
# I SRR R AR 0 S
train_indices = df direction.index difference(test data.index)
X train = df direction.loc[train_indices, [/, 5 R, Thour sin',
'hour cos'|]
y train = df direction.loc[train indices, ‘%2 il &)

# Il HRR




model = xgh. XGBRegressor(objective="reg:squarederror’, ran-
dom_state=42)
model.fit{X_train. y_train)
BRI
pred direction = model.predict(X test)
predictions|direction] = pred direction
# el EE
plt.figure(figsize=(14, 8))
plt.plot(range(24), pred_direction, label=f'J7 [ {direction}’)
plttitle(P 77 [ {direction} 7 iifl B &
plt.xlabel{"2]sEf")
plt.ylabel( 22 Bt")
plt.xticks(range(0, 25%)
plit.legend()
plt.show()
else:
print{f"Skipping direction {direction} due to insufficient test data™)
# R ] TN S R LA RGN
# EHlA T e T R
for direction, pred in predictions.items():
if len(pred) = 24:
pli.figure(figsize=(14, 8))
plt.plot(range(24), pred, label= /7 4] {direction}")
# W IMEE B
for 1. 1xt in enumerate(pred):
plt.text(i, txt, ' {txt:. 2}, ha="center', va="bottom")
plttitle(P 7[5 {direction} 7 ifl B F "
plt.xlabel(" /5"
plt.ylabel(' %23 B
plt.xticks(range(0. 25))
plt.legend()
plt.show()
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@ FEEA 5 ] AT S5 R DATE B
total pred = np.sum(list{predictions. values()), axis=0)
# e A0l & AR (L
plt.figure({figsize=(14, 8))
pli.plot(range(24), total pred. label="%: %5l 8. color="black")
i g
for i. txt in enumerate(total pred}:
plt.text(i. txt. £ {txt:. 21}, ha='center’. va="bottom")
plt.title(" .4 22 i B 000"
plt.xlabel( /s B
pltylabel(* 42 il )
plt.xticks({range{0, 25))
plt.legend()
plt.show()
# IR ] TS R LA BE T
for pred in predictions. values():
it len{pred) == 24:
total pred += np.arrav(pred)
else:
print({"Skipping incorrect prediction length™)
# i — 219 DataFrame H {76 TSI £ 5
pred df = pd.DataFrame()
# A8 (o] B TR £5 3L In ] DataFrame
for direction. preds in predictions.items():
if len{preds) != 24:
print({""Waming: Direction '{direction} has {len{preds)} data points, fill-

ing with zeros.")

# 18 7 B B R LAR (R RE D 24
padded preds = np.pad(preds, (0. 24 - len(preds)). ‘constant’) if len(preds)

< 24 else preds|:24]

else:

padded preds = preds




# AERIEE DataFrame
temp df = pd.DataFrame({
T npoarange(24),
*J7 [5]"; np.repeat(direction, 24),
TILEAC i padded preds
1)
# & F F DataFrame
pred df = pd.concat([pred df, temp df]. ignore index=True)
# FTEREE B
print(pred df)
# LA
fig. ax = plt.subplots(figsize=(10. 8))
# PR At brda
ax.axis("off")
# EEh R
table_data = pred df[['/)B", "7 [, T 2 il ')
table = ax.table(cellText=table data.values, coll.abels=table data.columns,
loc="center’, celll.oc='center')
# IERRERREN

table.auto set font size(False)

table.set fontsize(12)

table scale(1.2, 1.2)

plt.show{)

pred dfito_excel('FiL# 22 il B x1sx', index=False)
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