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(a) PRk (b) L2l b (c) M e e s ey (d) W e 2% ol 3k

Pl 8 Hhmp il 11X He

L. BLE BRI Y R
7. 1 RFAEAR b i 2k

FMRIE, Pt R FORENREARE , LRk ES5 KSR
R o FATREAT A IS [E] A1 25 (] 4~ HE JE 2525

e, MRAIZERE Bk, 7ETAEH AMTAIRATRR KRB, JUHE i sy it e oxt
SRR TR MR E SR RIESIECA G, PN T B A ) 55
SREA S BUNTAE H—RRAG3E . 72 TR H A, B g5 1 e e g WA B ) BOx T 3%
LRRFREICHIE N, AT PABRAE R e R A 3 RO B B
BIANIp AL AR S AL s FER U TB) BN O ST H A3 T2 200 [ R s
IRRRBIHLED, BIIMEEIX. ol AR ATATUL, I P7E— R TR
ATES LR, RO e S A b5 I e U Y H R BV 6, BT ARG G2
fiko PEICFATRIVAE OG22y TAEH Y. e F i mie” famit
TR AR AL UEA T Y2

HR, FEsSRERE PR, 24 @it MR AL B s R fats, IR
TR T train $ieaf A8 hiE R ) 28 EAN 2 FEAR S 25 TR AR A A 2R

M ERdEAE, userid 2 — N P RYME—ARIE, IR TIRTES PR
Frad B, 520 userid MEAFAEB AN, LAVIZR i T A E IR RI A 25 8] P 2R B 20 T
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{9 A9 HLA . T orderid 15 biketype ZEARW VI W AR , s 7r.
G b AR userid, BIRZE . IR RETAEH . I B F A
ikl SR LSRR IR
7.2 LA S BRI
7.2. 1 BGHLARHK BB

WEHLARME L (Random Forest) J&— T PSR H 4RI T B3R, 7T 03
[ R R A A P, TSR X BB A O S R A T T

BN AR

ST R
S25D 6D BB Sas

9 BEDUARAR LR

HAPBRANF

step1: FEATLA I ZRER TG 755 (Bl U 2 B I AEAS , ikt train £ g h B gl
1] B2 PN B3, AR R — A BTl 25146

step2: £ XN T4E, B RERR A RRAE SR TR A 28 o

step3: X[ TR, JE I I RFER AR A EUSOAR R 1, SR R AR
JEATREAHAL

stepd: e 5 AR SE PP UE W BR S R AR AE RN D) 4 i, AR 2 JE i1
2l T KA

step5: TP IR 2-4, MU, AT e WO AE A

AR A
1. AT A OAE P v I A SRR 4, X T AR A AR R G A
2. REMBVPANFRIER B, T TR ER, AR 2 AFHE, RefE R A AL MR

VEE BRI, RSN
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%4 BOBLAMSIE I 8R

userid AL RAZE  ANGE KA

1 39.92 116.36 39.937 116.377
2 39.91 116.31 39.943 116.383
5 40 116.48 39.923 116.37
6 39.83 116.62 39.923 116.37
7 39.92 116.42 39.948 116.379
9 39.98 116.42 39.924 116.351
12 39.93 116.47 39.972 116.409
13 39.93 116.17 39.939 116.357
16 39.89 116.27 39.962 116.379
20 39.97 116.29 39.933 116.434

7.2.2 KNN i g 75

KNN 589% (K-Nearest Neighbors) g —Ff i <7 > 5895, 5 T 20 JE A0 [l 1 70 AL
R 2 R A 1) KA A s B A 1) 3 JE B

KNNEiZifiz HENRRESENISHEZNNER [ UERMEHEHE [ RIS K
i: SRR R/ NIk R
ATk DNARSEBIRI ISR

P10 KNN 553kl

HpHw R
A Sy sL B, TFINGdRE, ST AR RS IEERIL, A mE, fep
5747

2. FEVNGRE R AAAEME A RITE DL T, X B A A B 4
3. ATLAGESIAS I B s R R 5, AR L AR TR AR T e
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%5 KNNEEmraiR

userid A RGLE ARG AN

1 39.92 116.36 39.922 116.37
2 39.94 116.36 39.922 116.37
5 40 116.48 39.954 116.406
6 39.83 116.62 39.898 116.505
7 39.92 116.42 39.942 116.41
9 39.98 116.42 39.958 116.362
12 39.93 116.47 39.979 116.441
13 39.93 116.17 39.939 116.351
16 39.89 116.27 39.94 116.332
20 39.97 116.29 39.929 116.412

BFPFORE, FEALES 40° B, BiHbZ (R4 BE2E | FERR 5440 111 X cos 40° = 85km, 4
JEZE | BERRES 111km, FRATE o AL ERAREE SO AR 20 1 H PP sh i &%k 0.012,
HiFE R 0.007, e i 1.544769 40 s it KNN BR800 H P95 s
ZJE R 0.016, HiJEK 0.012, Hr&MHE] 2.223899 22 B & TGRS ASL 421 F- 1
R 1.69 2 HL, AT LR HLARME VA MER R R, 5 IHE G AR 1)
FEPEAHW) A o
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7.3 K-means FRE 090 1
7.3.1 K-means /44

| i A A 0 HAR ‘

|

| GACRLEE B B ‘
3
iHST RS © R

cRC R

|

E T ONCR

SSENL

i SEH R R P I

11 K-means 3733 E]

K ¥ffi%ik (K-means algorithm) J&—FhH IR RIS L, 0040 E M s

X9y h K AAAEBWTE . HEAFBT

1.

Pitatl: e e K ARG AL, AU BENLZE s AR Y KA i ik
P AT T %

e RO RS PR RS AT SR D, R R E
S B B Y L T TR R 7

SR N TR, EEOTEILSG (RIS A RS SR FE) AR
R L
HA AR 2 MR 3, HBIRBITUERE LSRR W BRI AR - R

AFRRAERAS . BB R RE AR IR A A N A BUE -
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5. ki RARE KA RELR

K IG(ERIRN A s i/ MERR N AEAS /L SR DB F T iR 2R, B/ MEAS ARG
WARZERE, [ B R R 2 [ 22 5. HAL R B s 2 S B TR B R bR . 2R
i, oI R ZEE N A H AR, 5 32 200 R RIS b DAY =i e LAY
. BAh, KAERERE X LR . L, FER ] K I(ERIAN /5 20k
THPEFA IR RS DM K AEL, FHEX G R T PG AL o

7.3.2 828 0r

TEA T, AT 2R e aip L2 I BTN () 45 R UEA TSR IS, LA 7S )
AT TR AL BRI SRR AR, FRATRF D 4 DBSCAN Jy
TRREAFEN B AT DR 0 i DA S AL 5 1 B U 22 28 P AR AR AE TN 25 2R 1Y
osv SRR, FH ELAF HTU A A7 B AR RO KB H L &, DAL, A
M K-means VAT IREE Bmie dEA TSR, A58 AN IXHAY H Bty oo AspR, I H
AT T AR R, SRR (A R AR AR R S A ) -

%6 B H iy X Porpob A br

X ERiOR:USHINZ )3 H At D4 i

X1 39.885 116.455
XHe 2 39.85666667 116.43666667
XHe 3 39.915 116.415
XHe 4 39.845 116.39
Xt 5 39.93333333 116.32
XHe 6 39.9 116.443333332
XHe 7 39.90666667 116.39666667
Xt 8 39.92725 116.44
XHL9 39.94 116.335
X 10 39.86666667 116.46666667

RE IR AT AL R B AT
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KMeans Clustering with 20 clusters

39.6 39.8 40.0 40.2 40.4

Pg 12 K-means 270l #ifk

I\ S = R BRI R fi
8.1 B Y

HAEH BRI AT 228, AR N B T IR T BEAN R, S 7 5 A
FATT L A v g e RS it AR AR TR, ) P T — A PSR, o0
test ICH 4 10 B R I RTTHR pep E ) R ) DX 2 B8 H A IX B, T test BdlmdE AR LR
REEMZ LA B FZ TR

A, A5 A — B S B BRI XA test ARBT TN AY H A3, I H4E
TR A KRR =R s 00, DA HEREFER BRI, ST B XA L
WEE T3 i 81 . g M 2 AR — SR I N Y S S B vt i

% RN TR Y A T2 as s, TR FRATT ATH s 18] F) 8 88 0y 2 A B o
e, TR TR LZ R WY AR, 152 AR, 2B & 58 .
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KT HFXYICER IR

Xk A

XHe 1 411
X He 2 -624
D 3 1084
X4 891
e 5 -565
XHe 6 615
X 7 85
X 8 -1673
DX 9 -524
X 10 23

MR BRI AT SR, FATEL AT AR

min cdz Z 25 (t) + Z[gl(t +1) — y(t)] (1)
i€S jijti i€S

S.t. Cd = Edi]‘ (2)

vilt+ 1) =gilt) = D (aig(t) + 2i5(1) + Y (1) + 2t 3)
JijFi jijFi
yilt +1) = yi(t) (4)
ai;(t) = (5
0 dij > bkm
Zij(t) < Mozij(t) (6)
>zt < wilh) (7)
jiiti
yi(t), zi5(t) € N (®)
BT (i R -

« UV bR %L, I8 8 R THR SRS S AP AR, FE e s R AT
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SRR TR BERRMGZE A . A, FATRX R RAAE BN 1:1,

o R2E X TIBERA, AT NIZE SA SRR IR . HfeE, &
e=1,

o AR T BATE - RNIZRACIE I . — RETHR G R A AT 480 55 T — RIFhit
EIAT A BRI 25 2 R AN TR 2 I B AT 48, B F R AL
P AIZIX IR A AT 4

o« AR T AT R ALY EOR . AR R REVIATHROR, fE—REWRG, BfT%E
R AT —RITIaHT, LA 25 K m R A TR

« ASHI6IE L @ F1 j PHLZ [BIRYRE RS, FIWre A RETE ¢ Al j PIMbUE T N TYREd. WAC
PHEG e PE Skm WSR2 0 ARHE «2017 4F i E L AT T R B IESY i,
R ZHON P L B B B A TBE B9 Skm DA A T2z E A, ATk
Skm VBN TR EC A Feam i 2

o ATRRH T MERIRA TR AT 8T/ N — KT R I Xk BT 4400

o ABYLH] TR R fE I

8.2 BRRARATR
FATHI ] Matlab 9 T B A I TR SR AR, Z52R0F
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8 AN T.Yisms

DX He Bt At S e NV BB RN e
K 1 - X He 8 398 13
X He 2 = X 3211; R 7371 -79
X He 3 [XH 8860; X 2211 13
X He 4 X He 9457 X 8 351 83
KHe 5 = X He 6 565 0
XH 6 X He 5565 - 50
X4 7 XHe 2371 0
XHe 8 —~ X 3860; X 4351; Xk 1398 -64
XH 9 = X He 10 23 -75
XHe 10 XHe 923 - 0

Ju. BRIV
9.1 BRI

L 25— DRI SQL BT KRB B geit, JrfEthdE, e mte yAUEiE= .

2. S5 R BENURRAE R KNN 53k, A BRI ERR TN, I BERE S BN EL A o

3. FEXIANEN A, RECTANFEIRSRZETIA A IATTIX IR d) 23 )T, SREX DBSCAN
—HERZE, B ER. WER BRI T H R9HUE M, R K-means 2R2E,
HERf S H AR BRI MRS

4. S = AR R 4x, RIS — 2 H AR RO UK A, L 2 B
LIRS RAEATLR, Blhagii A 2L

9.2 BRIy R A

L S =MBHFF biketype iIX—45hr 1 THATHIRA, BHFAF Y biketype £77E 9% 1]
WA EZESR

2. AR, RO R AT T I B D B, (ER S R B R AR S
G HARRT X,

3. FEIZE WA TT WA JE iz fd R AS , A% SRR T IA . AL A S5 A
JHA
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9.3 BRI SO RE)

1. ADRFZARA Y. ] 2 A A LBt r BE B, A A A IR 4 A
2. BEMUARAR T AL G 2 1 ol DAREATF0I e, T FURS JEE
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Fibok A train B bR

import geohash2
import csv

from datetime import datetime
csv_file_path = 'train.csv'

with open(csv_file_path, 'r', newline='', encoding='utf-8') as csv_file:
# QECSVF M &

csv_reader = csv.DictReader(csv_file)

# REF4. 5. 6. TH A
selected_columns = []
for row in csv_reader:
if len(row) >= 7: # WEREDAHTIH HIE
selected_data = [ row['biketype'l, row['starttime'], row['geohashed_start_loc'],
row['geohashed_end_loc'], row['userid'], row['bikeid']]

selected_columns.append(selected_data)

start = []
end = []
time=[]
bike=[]
user=[]

bikeid=[]

for i in range(len(selected_columns)):
start_geo = selected_columns[i] [2]

end_geo = selected_columns[i] [3]

time.append(selected_columns[i] [1])
bike.append (selected_columns[i] [0])
user.append (selected_columns[i] [4])

bikeid.append(selected_columns[i] [5])

lat_start, lng_start = geohash2.decode(start_geo)
lat_end, 1lng_end = geohash2.decode(end_geo)

start.append([lat_start,lng_start])

end.append([lat_end,1ng_end])

BB A AT A datetiment %, b 7 K B0 & A117 K B19 & ¢ HciE
morning_data = []
evening_data = []

i=0
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for entry in time:

dt_obj = datetime.strptime(entry, "%Y-%m-%d %H:%M:%S")

start_temp_lat = float(start[i] [0])

start_temp_lng = float(start[i] [1])

end_temp_lat = float(end[i] [0])

end_temp_lng = float(end[i] [1])

bike_temp = bike[i]

user_temp = user[i]

bikeid_temp = bikeid[i]

# A TREOR HEGEM T

if ((7 <= dt_obj.hour < 10)) and ((115.7<=start_temp_lng<=117.4) and
(115.7<=end_temp_lng<=117.4) and (39.4<=start_temp_lat<=41.6) and
(39.4<=end_temp_lat<=41.6)):

morning_data.append([user_temp,bikeid_temp,
entry,bike_temp,start_temp_lat,start_temp_lng,end_temp_lat,end_temp_lng])

# FHRAM: TREOK HAGEMTIK

elif (17 <= dt_obj.hour < 20) and ((115.7<=start_temp_lng<=117.4) and
(115.7<=end_temp_lng<=117.4) and (39.4<=start_temp_lat<=41.6) and
(39.4<=end_temp_lat<=41.6)):
evening_data.append([user_temp,bikeid_temp,

entry,bike_temp,start_temp_lat,start_temp_lng,end_temp_lat,end_temp_lng])

i=1+1

# 18 R ARIF W XM B AR

file_path = 'beijing _morning_train.csv'

# RIF A CSVEE X fF

with open(file_path, 'w', newline='', encoding='utf-8') as file:
csv_writer = csv.writer(file)
for row in morning_data:

csv_writer.writerow(row)

# o R X B

file_path = 'beijing_evening_train.csv'

# R A CSVAE A X

with open(file_path, 'w', newline='', encoding='utf-8') as file:
csv_writer = csv.writer(file)
for row in evening_data:

csv_writer.writerow(row)

# - REREHE, FFEEMR

import pandas as pd

It
N
S
S
i
I

path = 'data/beijing_train.txt'

df = pd.read_csv(path, header=None,
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names=['userid', 'bikeid', 'starttime', 'biketype', 'start_latitude',
'start_longitude', 'end_latitude',
'end_longtitude'])
print(df)
df.info()
df ['starttime'] = pd.to_datetime(df['starttime'])
df .info()

df = df.set_index('starttime')

# df _morning_part = df.between_time('7:00', '9:00')

# print(df_morning_part)

# df _morning_part.to_csv('data/beijing_train_morning.txt',index=False,sep=' ')
df_evening_part=df.between_time('17:00','19:00")

print (df_evening_part)

df_evening_part.to_csv('data/beijing_train_evening.txt',index=False,sep=' ')

k> B SQL #ifyifi S5 AbH

SELECT start_latitude,start_longitude,COUNT(*) AS heat
FROM beijing_train_morning

GROUP BY start_latitude,start_longitude;

SELECT start_latitude,start_longitude,COUNT(*) AS heat
FROM beijing_train_evening

GROUP BY start_latitude,start_longitude;

SELECT end_latitude,end_longitude,COUNT(*) AS heat
FROM beijing_train_morning

GROUP BY end_latitude,end_longitude;

SELECT end_latitude,end_longitude,COUNT(*) AS heat
FROM beijing_train_evening

GROUP BY end_latitude,end_longitude;

CREATE VIEW top_train_morning_orig_ranking

AS SELECT bl.start_latitude,bl.start_longitude,bl.heat,
(SELECT COUNT(*) FROM beijing_train_morning_orig b2 WHERE b2.heat>bl.heat)+1 AS ranking
FROM beijing_train_morning orig bl

ORDER BY ranking;

ki C  DBSCAN HEFe)fs
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# —*- coding = utf-8 -*-

import pandas as pd

import numpy as np

from sklearn.cluster import DBSCAN

from sklearn.manifold import TSNE

from sklearn.metrics import silhouette_score, calinski_harabasz_score, davies_bouldin_score

import matplotlib.pyplot as plt

# 5% numpy #4T HI K
np.set_printoptions(threshold=np.inf)

# path = 'data/beijing_train_morning orig.txt' # FZIEAMEH
# path = 'data/beijing_train_morning des.txt' # FFHIFL M
path = 'data/beijing_train_evening orig.txt' # 5 I&R4EH
# path = 'data/beijing_train_evening_des.txt' # HEEIEZ | &

df = pd.read_csv(path, header=None, names=['start_latitude', 'start_longitude', 'heat']) #
A hE M
# df = pd.read_csv(path, header=None, names=['end_latitude', 'end_longitude', 'heat']) # 2.3

data = []

for i in range(0, len(df["start_latitude"])): # &4 H
mid = []
mid.append(df ["start_latitude"][i])
mid.append(df ["start_longitude"] [i])
mid.append(df ["heat"] [i])
data.append (mid)
data = np.array(data)

# for i in range(0, len(df["end_latitude"])): # £ 1tJ
# mid = []

# mid.append(df ["end_latitude"] [i])

i mid.append(df ["end_longitude"] [i])

i mid.append(df ["heat"] [i])
i data.append (mid)
# data = np.array(data)

# & X DBSCAN # A, %% eps #1 min_samples % %[

# dbscan_model = DBSCAN(eps=5.5, min_samples=2) # F ZI&E45H
# dbscan_model = DBSCAN(eps=6, min_samples=2) # F ZIE%
dbscan_model = DBSCAN(eps=5.5, min_samples=2) # [ 5 & 45 Hy

# dbscan_model = DBSCAN(eps=5.5, min_samples=2) # W Z 2 4

# BRI
dbscan_model.fit(data)
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# M EAGETWR RS E

print ("Estimated number of clusters:", len(set(dbscan_model.labels_)) - (1 if -1 in
dbscan_model.labels_ else 0))

# EERFEHRET R

# # Silhouette score

print("Silhouette score:", silhouette_score(data, dbscan_model.labels_))

# %ﬁﬂj Calinski-Harabasz score

print("Calinski-Harabasz score:", calinski_harabasz_score(data, dbscan_model.labels_))

# %) Davies-Bouldin Index

print("Davies-Bouldin Index:", davies_bouldin_score(data, dbscan_model.labels_))

# f DBSCAN %R 5 R 4% E4H
clustered_data_df = pd.DataFrame(data, columns=['Dimension 1', 'Dimension 2', 'Dimension 3'])

clustered_data_df['Cluster'] = dbscan_model.labels_

from mpl_toolkits.mplot3d import Axes3D

# QI =g AATH
fig = plt.figure(figsize=(70, 70))
ax = fig.add_subplot(111, projection='3d')

# RIERRATEL W o H

# colors = ['coral', 'yellow', 'olive', 'magenta', 'black', 'cyan', 'green', 'blue', 'purple',
'orange', 'brown', 'pink',

# '‘gray', 'red'] # EHEHEE

colors = ['coral', 'olive', 'yellow', 'magenta', 'black', 'cyan', 'green', 'blue', 'purple',
'orange', 'brown', 'pink',

'gray', 'red'] # MEERGEMEE

# colors = ['olive', 'coral', 'yellow', 'magenta', 'black', 'cyan', 'green', 'blue', 'purple',
'orange', 'brown', 'pink',

# 'gray', 'red'] # BEEALHESE

for label in set(dbscan_model.labels_):
if label == -1:
cidx = -1
else:

cidx = label % len(colors)

ax.scatter(clustered_data_df.loc[clustered_data_df['Cluster'] == label, 'Dimension 1'],
clustered_data_df.loc[clustered_data_df['Cluster'] == label, 'Dimension 2'],
clustered_data_df.loc[clustered_data_df['Cluster'] == label, 'Dimension 3'],
c=colors[cidx], marker='.', label='Cluster ' + str(label))
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# REFE

labels = dbscan_model.labels_
# WEEMREFORMEHR
centers = []

(]

[

outliers

clusters
means = []
for i in set(labels):
if i==-1: # MFEE
outliers.extend(data[labels == i])
continue
cluster = data[labels == i]
centers.append (np.mean(cluster, axis=0))
clusters.append(cluster)
means . append (np.mean(cluster[:,2]))
# WHENREF O REIIARAWES
distances = []
for center in centers:
distance = np.sqrt(np.sum(np.square(data - center), axis=1))
distances.append(np.min(distance))
# WHUIE & 5 /N0 AR A 3R G B R
index = np.argmin(distances)

result = centers[index]

means_sorted_indices = np.argsort(means) [::-1]

for i in means_sorted_indices:
rank = np.where(means_sorted_indices == i) [0] [0] + 1
center, cluster = centers[i], clusters[il
print(f'Cluster {i}:')
print(f' Center: {centerl}')
print(f' Points: {cluster}')
print(f' Mean of Dimension 3: {means[i]}')

print(f' Rank by Mean of Dimension 3: {rankl}')

# I A AT AT 25 e ]
ax.set_xlabel('latitude')
ax.set_ylabel('longitude')
ax.set_zlabel('heat')
ax.set_title('DBSCAN Clustering (TSNE)')

plt.legend()
plt.show()

31



Filok D test BB R

import geohash2
import csv

from datetime import datetime

csv_file_path = 'test.csv'

with open(csv_file_path, 'r', newline='', encoding='utf-8') as csv_file:
# QZECSVF M EL#

csv_reader = csv.DictReader(csv_file)

# REHA. 5. 6. TH K
selected_columns = []
for row in csv_reader:
if len(row) >= 6: # HWEREDHTIH HiE
selected_data = [ row['biketype'l, row['starttime'], row['geohashed_start_loc'],
row['userid'], rowl['bikeid']]

selected_columns.append(selected_data)

start = []
time=[]
bike=[]
user=[]

bikeid=[]

for i in range(len(selected_columns)):

start_geo = selected_columns[i] [2]

time.append(selected_columns[i] [1])
bike.append(selected_columns[i] [0])
user.append (selected_columns[i] [3])

bikeid.append(selected_columns[i] [4])
lat_start, lng_start = geohash2.decode(start_geo)

start.append([lat_start,lng_start])

# W HEE FA R AT fdatetimeXt &, FFH TR B9 E Fr17 K B19 8 o $4E
morning_data = []
evening_data = []
i=20
for entry in time:
dt_obj = datetime.strptime(entry, "%Y-Ym-%d %H:%M:%S.0")
start_temp_lat = float(start[i] [0])
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start_temp_lng = float(start[i] [1])

bike_temp = bike[i]
user_temp = user[i]
bikeid_temp = bikeid[i]
# A TRBOR HEGERE TR
if ((7 <= dt_obj.hour < 10)) and ((115.7<=start_temp_lng<=117.4) and
(39.4<=start_temp_lat<=41.6)):
morning_data.append([user_temp,bikeid_temp,
entry,bike_temp,start_temp_lat,start_temp_lng])
# R AM: TRBOR HEGEM TR
elif (17 <= dt_obj.hour < 20) and ((115.7<=start_temp_lng<=117.4) and
(39.4<=start_temp_lat<=41.6)):
evening_data.append([user_temp,bikeid_temp,
entry,bike_temp,start_temp_lat,start_temp_lng])

i=1i+1

# 8 R RTF ) X B AR

file_path = 'beijing_morning_test.csv'

# PRTF A CSVAE A X

with open(file_path, 'w', newline='', encoding='utf-8') as file:
csv_writer = csv.writer(file)
for row in morning_data:

csv_writer.writerow(row)

# 8 R RTF X B AR

file_path = 'beijing_evening_test.csv'

# {RTF 4 CSVAE A X4

with open(file_path, 'w', newline='', encoding='utf-8') as file:
csv_writer = csv.writer(file)
for row in evening_data:

csv_writer.writerow(row)

Kk E - ol P2 iRy

import folium
from folium.plugins import HeatMap

import pandas as pd

# MNCSV i B #5148

data = pd.read_csv('beijing_train.csv')
# R A E EHE
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start_latitudes = data.iloc[:, 4]

start_longitudes = data.iloc[:, 5]

# 0|2 — MFolium#y & xt £

m = folium.Map(location=[start_latitudes.mean(), start_longitudes.mean()], zoom_start=10) #

BB BT B A G K A

# K25 EHE L GEA T R

heatmap_data = [[lat, lon] for lat, lon in zip(start_latitudes, start_longitudes)]

# QERAEFRMEE L
HeatMap (heatmap_data) .add_to(m)

# {RAFH 6 A HTML X R

m.save('heatmap_from_start_csv.html')

E P QN UTH UL R T 2P 3R

# —-*x— coding: utf-8 —-*-
import datetime
import os
import time
from collections import Counter
from sklearn.model_selection import train_test_split
import geohash
import pandas as pd
from sklearn.neighbors import KNeighborsClassifier
from sklearn.utils import shuffle
from sklearn.neighbors import KNeighborsRegressor
def datetime_to_period(date_str):
i
#ik: HLHE LA 245
K [E: 0F|23
i
# date_str=str(date_str)
time_part = date_str.split(" ") [1] # 3kBUH |5 &4
hour_part = int(time_part.split(":")[0]) # FkBL/|H

return hour_part

def date_to_period(date_str):

WA LEHHEN AT TR RETEE
EE: 0:THHE 1 FHE 2: /KB

nnn

holiday_list = ['2017/01/01', '2017/01/25', '2017/01/26', '2017/01/27', '2017/01/28',
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'2017/01/29",
'2017/01/30', '2017/01/31', '2017/04/03', '2017/04/04', '2017/04/05',
'2017/04/29"',
'2017/05/01', '2017/05/02', '2017/05/29', '2017/05/30', '2017/05/31'1 # /K&
# switch_workday_list = ['2018-02-11', '2018-02-24', '2018-04-08', '2018-04-28'] # N AN TE
workday_list = ['1', '2', '3', '4', '5'] # B —Z|FA*%
weekday_list = ['0', '6'] # . AH, HF0oLrAH
date = date_str.split(" ")[0] # 3kELH B4
whatday = datetime.datetime.strptime(date_str, '%Y/%m/%d %H:%M') .strftime("%w") #

LEHFENA EH

# time_data = '2017/5/16 7:22'

# time_format = '}Y/Ym/%d YH:%M'

# try:

# dt = datetime.datetime.strptime(time_data, time_format)

# print(dt)

# except ValueError as e:

#  print ("MAATET 4R, e)

#

#

if date in holiday_list:
return 2

# elif date in switch_workday_list:

# return O

elif whatday in workday_list:
return O

elif whatday in weekday_list:

return 1

time_start = time.asctime(time.localtime(time.time())) # 727 JF 44 i A

#

H O OH OH OH O H OH OH

——— ot % -

path = "C:/Users/28678/Desktop/" # X &K%
1st = ['predict', 'predict_result', 'view', 'score', 'train'] # X4 7F|%k

for file_name in 1st:

file_path = path + file_name + '.csv'
if os.path.exists(file_path):

os.remove(file_path)

train_data_path = "C:/Users/28678/Desktop/beijing morning_train.csv"

train_data = pd.read_csv(train_data_path, low_memory=False)

test_data_path = "C:/Users/28678/Desktop/beijing morning test.csv"

test_data = pd.read_csv(test_data_path, low_memory=False)

#n

=0

# test_out_id = Counter(test_data['userid'])

# for userid in test_out_id.keys():

#

for

# —---train_new#({# ¥ & 7 & begin----
i in range(len(train_data)):

train_data.iloc[i, 6] = datetime_to_period(train_data.iloc[i, 11) # ¥ju bl [a] B
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train_data.iloc[i, 7] = date_to_period(train_data.iloc[i, 11) # A T{EH . k& H %%

# train = train_datal[train_datal['userid'] ==userid] # ##& H F—useridf$ iz

# train = shuffle(train) # FTE. I JF

# # train['start_code'] = None # JF# i & fgeohash%

# # train['end_code'] = None # % # I & #geohash%

# train['period'] = None # Hf il B % (0-23)

# train['week_code'] = None # T1EH Fu{k E H %%

# for i in range(len(train)):

# # train.iloc[i, 8] = geohash.encode(train.iloc[i,3], train.iloc[i,4], 8) #
7t ki geohash s

# # train.iloc[i, 9] = geohash.encode(train.iloc[i,5], train.iloc[i,6], 8) #
4 K geohash i A

# train.iloc[i, 10] = datetime_to_period(train.iloc[i,1]) # ¥iu |8 Bt

# train.iloc[i, 11] = date_to_period(train.iloc[i,1]) # FiwT/EH . KK H %%

P T B end----

for i in range(len(test_data)):

# ——--train_new#( ik %

test_data.iloc[i,4] = datetime_to_period(test_data.iloc[i,1]) # ¥/jn i |8 &
test_data.iloc[i,5] = date_to_period(test_data.iloc[i,1]) # A T1EH . tKE H 4
-——-test_new#({E M 7& F ¥ begin----

test = test_data[test_data['userid'] == userid]

test = shuffle(test) # FTH./)F

test['period'] = None

test['week_code'] = None

# test['start_code'] = None

# test['predict'] = None

for i in range(len(test)):
test.iloc[i, 5] = datetime_to_period(test.iloc[i, 11) # ¥i/juit |8k
test.iloc[i, 6] = date_to_period(test.iloc[i, 11) # HWIL1EH . thEH %&H
# test.iloc[i, 7] = geohash.encode(test.iloc[i, 3], test.iloc[i, 4], 8) #
Fr thgeohash 4 A5

# # -——-test_newIE 4 7 FH end-——-

train_features = train_data[['userid', 'period', 'startwei', 'startjing'l]

# # = H OH O H OH OH O H OH

train_labels = train_datal[['endwei', 'endjing']]
test_features = test_datal[['userid', 'period', 'startwei', 'startjing'l]
selected_features = ['userid', 'period', 'startwei', 'startjing']

X_train,y_train=train_features, train_labels
knn = KNeighborsRegressor (n_neighbors=10)
knn.fit(X_train, y_train)
# y_pred = knn.predict(X_valid)
test_labels = knn.predict(test_features[selected_features])
test_data['endwei'] = test_labels[:, 0]
test_datal['endjing'] = test_labels[:, 1]
test_data.to_csv('C:/Users/28678/Desktop/predicted_morning.csv', index=False)
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Fif 3¢ G Kmeans R

import pandas as pd

import numpy as np

import os

from sklearn.cluster import KMeans

from sklearn import cluster

from sklearn import metrics

from sklearn.neighbors import NearestNeighbors

import matplotlib.pyplot as plt

df = pd.read_csv("C:/Users/28678/Desktop/predicted_test_data.csv")
# df.columns=['userid','time', 'biketype','startwei','startjing']
print(df.isna() .sum())

#

# cluster.DBSCAN() .get_params()

#

data = df.loc[1:400000, ['endwei', 'endjing']]

# dbscan = cluster.DBSCAN(eps=0.02, min_samples=10)

labels = dbscan.fit_predict(data)

n_clusters = len(set(labels)) - (1 if -1 in labels else 0)

# H H =

colors = ['red', 'blue', 'green', 'orange', 'purple', 'pink', 'yellow', 'brown', 'gray',

'cyan']

= #®

plt.scatter(datal'startwei'], datal'startjing'], c=labels,
cmap=matplotlib.colors.ListedColormap(colors))

plt.xlabel('Latitude')

plt.ylabel('Longitude')

plt.title('DBSCAN Clustering')

plt.show()

H# O H H H

# K E R

kmeans = KMeans(n_clusters=20)

kmeans.fit(data)

labels = kmeans.labels_

centroids = kmeans.cluster_centers_

plt.scatter(datal'endwei'], datal'endjing'], c=labels, cmap='viridis')
plt.scatter(centroids[:, 0], centroids[:, 1], marker='x', color='red')
plt.xlabel('startwei')

plt.ylabel('startjing')

plt.title('KMeans Clustering with 20 clusters')

plt.show()

# for i in range(10):

# centroid = centroids[i]

# print(f"Cluster {i+1} centroid: ({centroid[0]}, {centroid[1]1})")

cluster_centers = df.groupby('cluster')['endwei','endjing'].mean() .reset_index()
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cluster_centers_sorted = cluster_centers.sort_values(by='endwei', ascending=False)
top_10_clusters = cluster_centers_sorted.head(10)

print (top_10_clusters[['endwei','endjing']])

firax H o BReg il SRy

import math

import pandas as pd

# MAT AR ES KL

points = [
(39.885,116.455 ),
(39.85666667,116.43666667) ,
(39.915,116.415),
(39.845,116.39),
(39.93333333,116.32),
(39.9,116.44333333),
(39.90666667,116.39666667) ,
(39.92725,116.44),
(39.94,116.335),
(39.86666667,116.46666667)

# AE-NRH _REERTEES

dist_matrix = [[0.0] * len(points) for _ in range(len(points))]

# WHERAZEWES
for i in range(len(points)):
for j in range(len(points)):

if i 1= §:

latl, lonl = points[i]

lat2, lon2 = pointsl[j]

# {F flHaversine A\ T 53R W & 18] Y 35 5
radius = 6371 # I FHLZE, B ANE
dlat = math.radians(lat2 - latl)

dlon = math.radians(lon2 - lonl)

a = math.sin(dlat / 2) * math.sin(dlat / 2) + math.cos(math.radians(latl)) *
math.cos(math.radians(lat2)) * math.sin(
dlon / 2) * math.sin(dlon / 2)

c = 2 * math.atan2(math.sqrt(a), math.sqrt(1 - a))

distance = radius * c

dist_matrix[i] [j] = distance

# 4| & —MDataFrame fl T R 77 4 [F £

df = pd.DataFrame(dist_matrix)
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# {%77DataFrame%|Excel k1%

df.to_excel("distance_matrix.xlsx", index=False)

fik I Beil#s i ity

import pandas as pd
# i E(Excel U 1F
df = pd.read_csv('C:/Users/28678/Desktop/predicted_evening.csv')
# T AR kI AR
blocks L
[[39.85,116.39],
[39.92,116.52]],

[[39.84,116.

[39.
[39.
[[39.
[39.
[[39.
[39.
[[39.
[40.
[39.
[[39.
[39.
[39.
[[39.
[39.
[39.

88,116.
85,116.
89,116.
94,116.
80,116.
89,116.
86,116.
03,116.
91,116.
94,116.
84,116.
92,116.
88,116.
93,116.
91,116.

46],
48],
3711,
48],
3511,
42],
3611,
43],
32],
2117,
447,
38],
5111,
371,
33],
4911,

[[39.88, 116.46],

[39.98,
[39.96,
[39.87,

116.42],
116.44],
116.44]17,

39.97,116.42],
39.91,116.25]1,

39.93,116.32],
39.91,116.53],
39.76,116.55]]

## WHTANRREI K

# for i in range(10):

#  # block_data = [1 # A THM Yl KK &KiE

# ¢ BREGEKEEFAEL A blocks_data HF|KF
# for smallblock in blocks[i]:

# for point in smallblock:
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#
# block_data.append((point['wei'], point['jing'])) # HKEIEN HHE (wei, jing) AR
#

blocks.append(block_data)
# EX—NEHEATHBGAGESEX MR GEEED, [
def is_point_in_block(point, blockbiu):
# block_data = [1 # JT 76k %7 X oy 3
# BREGEREHTAESLH blocks_data #y 5|k H
for biu in blockbiu:
if point[0]==biu[0] and point[1]==biul1]:
return True
return False
# scores=[2444.5,1966.6,1816.0,1574.5,1528.3,1519.0,1496.0,1415.7,1399.5,1385.0]
# scores=[0,0,0,0,0,0,0,0,0,0]
point=[[1,01,01,0,00,00,03,03,07, 1]
# W Excel XM E—4T
for index, row in df.iterrows():
start_point = (row['startwei'], row['startjing'l)
end_point = [row['endwei'], row['endjing']]
# WG TNK R
for i in range(10):
if is_point_in_block(start_point, blocks[i]):
# TR E AATH X G5 RL
# BRELSMFEELN scores WFIKF
point[i] .append(end_point)
# scores[i] -= 1
# if is_point_in_block(end_point, blocks[i]):
# # ERLE AR K RELS
# scores[i] += 1
# 4 — /M dyDataFrame R 77 X 43 2+
scores_df = pd.DataFrame({'Block': range(1l, 11), 'point': point})
# ¥ DataFrameff 7 4 # B Excel U

scores_df.to_csv('output3.csv', index=False)

itk 3 552 bR oM RIR AT

clc,clear
prob=optimproblem;
zij = optimvar('zij',10,10, 'Type','integer', 'LowerBound',0);
yi_tl = optimvar('yi_t1',10,1,'Type', 'integer', 'LowerBound',0);
yi_t = optimvar('yi_t',10,1,'Type', 'integer', 'LowerBound',0);
filenamel = 'C:\Users\zyc13\Desktop\distance_matrix.xlsx'; % 6 BB U4
dij = xlsread(filenamel); ¥ FLHLC{FH #404E
filename2="'C:\Users\zyc13\Desktop\reslut (1) .x1lsx'
qij = xlsread(filename2);

result = zeros(10,10); % Wi &R T &
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for i = 1:10
for j = 1:10
if 1 ~=j

result = result + dij(i,j)*zij(i,j);
end

end

end

prob.Objective = result + ones(10) * sum(yi_ti-yi_t); %% H 47 8%
aij=zeros(10,10);

for i = 1:10

for j = 1:10

if dij(i,j)<=5

aij(i,j)=1;

else

aij(i,j)=0;

end

end

end

conl=[];con2=[];con3=[];cond=[];

for i = 1:10

for j = 1:10

M = 1e6; % & X — AN AW EH

conl = [conl; zij(i,j) <= M*aij(i,j)]; % A% M K& Inf—H R LN —
end

end

temp_zij=0,temp_zji=0,temp_qij=0,temp_qji=0;

for i = 1:10

con2 = [con2; yi_t1(i,1) - yi_t(i,1) >= 01; % ENFMY RELEF—AREHZ
for j = 1:10

if i ~= j

temp_zij = temp_zji + zij(i,j);

temp_zji = temp_zji + zij(j,i);

temp_qij = temp_qij + qij(i,j);

temp_qji = temp_qji + qij(j,i);

end

end

con3 = [con3; yi_t(i,1) >= temp_zijl; % 4R 4&{F=

cond = [cond; yi_t1(i,1) == yi_t(i,1)-temp_zij-temp_qgij+temp_zji+temp_qjil; % % & 4&{FH
temp_zij=0,temp_zji=0,temp_qgij=0,temp_qji=0;

end

prob.Constraints.conl = conl;

prob.Constraints.con2 = con2;

prob.Constraints.con3 = con3;

prob.Constraints.con4 = con4;

[sol,fval,flag]l = solve(prob); % KA AL |7

optimalZij = sol.zij; % KB zij Wy itE
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