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« 20194: %9 300MB
- 2020%: #J 200MB
AMEIOF DA ILADRE
AU, T—Y8=
« 2021%: #J 500MB
« 2022%: £ 900MB
« 2023%:#J) 800MB

« 2024 800MB

4 A B o

1 Idailgid _Iyear
2 2d52c8Bch
3 2daccocif

otk
2020
2020

12
12

— SR (1HDFT—

A X)

(CK D5

= NE N
A ?
O E F I
oy davofweek hour minute
1 2 0
1 2 ]

T—SYDARE

No | &4FIL csv F—5 NuLL | Mg | e
— . L—5—
— e e
1 | T4)—ID dailyid ICF 5 (96 HT) RIF 3ID
2 | & year B (4 ) £ 7
3 | R manth B#O-2 #) A
4 | H d B (1-2 #7) H
= < BSRI1ER
5 | B8 dayofweek B3 )
6 | BA hour B (-2 #T) ¥
7 | 4 minute B (-2 #T) 4 -
B | $BE latitude NI RLELT 6 47 }_ —E SR
9 | #REE longitude N RLLT 6§ < [EE
10 | 05 os WEF|
4 | EEEEH workplace citycode  SLSEH (5 H7) H i Ex) 011017,
MESF—F . _ _
5 | ##71 gender *F5 # ‘w7t €— TEBIIEER
MR C KRB I—H —EHNEL
FIZ (X, 20196 HD—H¥Y Bi4:#93250%. 4%:£91875%
H I J k. L Il
latituce longitude  os biorne_cour plmn plrnn_count
0 3837638 1411491 Android Japan 44 0 Japmmn
0 3822777 1408817 Android JapEn 4401 0 Japan



N

N7 —H Dk

eSSl N PAN iy

.. P4
.. P7



EHREB IRt TERAT Python& Google Colab®M#E A

Python

\ Gooqgle Colaborator
SIS =058, T—4 9 Y

ﬁ:F?FFr‘\’DHz*EEH 33 (L_}—-— < 'fﬁﬁﬁ Z-_’Tﬂ_C L \5 . Colab is a hosted Jupyter Notebook service that requires no setup to

use and provides free access to computing resources, including GPUs

and TPUs. Colab is especially well suited to machine learning, data

Google COIO bOI’OTOW science, and education.

JS5Y ETPythond— RZFETTEIERD IS

RO —EX, IRIBEEAET. ®AORGPULFIAEIEE, O e mogie - 20 SRS
Google Colab

> —
>
*Ijﬁqjli /£ Colab is a hosted Jupyter Notebook service that re

access to computing resources, including GPUs an

Google?jj'j\/l\ (ID) TOJA>93ZET. Google
Drive&l B L., T—5%RF - HBETED, URL: https://colab.google/
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. HETFAIERRT | _
- people_flow.lpynb o etk e & FIUTE -
« area_analysis.ipynb ﬁ*ﬁ@gﬁ?—@ﬂ&optmw o S
. stop_move.ipynb d—RFREEnTtns. SOp-mOvE YIS = & HHO—F
T MEHDNRF—5
D JE—#h CtrlsC Ctrl+V
- HBE=NZipynbT 7 1)L BEBMDGoogle Drive os sui ,
(L_:| t 3_50 = Z=EE b
s YARSATJICOAE-UT7AILIEZEDE
FEZXD
©2  area_analysis.ipynb (D E — £ B&
€0 stop_move.ipynb M — £ B4

o people_flow.ipynb M E— £ B4
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X 1{EERS

o csvI 7 AI)VEIRHEARIRDT, EEIT71IL
TJAINA—=CZDEFEREL. >a—bhHv b
@&5(:1@%3‘50 8 SEEHY A IFALYA

- . Agoopll&ET ART —% 2024/11/20 -
== £, == = B
CDSA#T .. > Agoopfl&EmART.. > 2019.. -~ (v=| 8 ) ©
) L ., . v, Fo0-F
B O~ a-——- - SHEEH -
L= - JL 2 ) 4 LEiEZEE Ctrl+AlsE
&80 EEEH - T 7L
& H#BY »
B 20190601.csv 2024/1117 331.9 MB =5 S & == »
B 20190602.csv 2024/M17 321.5MB H & 23— bhy EEN Ctrl+Alt+R © ZALvER g
Y& AY—E{TITB Ctrl+Alt+S e
B 20190603.csv 20241117 322.9 MB [ T=ECEE Delete
AINADE
B 20190604.csv 2024/1117 326.6 MB
B 20190605.csv 2024/1117 329 MB l . l .
B 20190606.csv 2024/1117 342 MB : 0 .
B 20190607.csv 2024/1117 365.4 MB :

[ INIANANR rewu 20041117 7R A MR
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people_flow.ipynb
ColabdDfEL NG

@ |pynbj /r) l/%gj)l/g IJ \J 0 dailyid wear month day %

“ —_/— 0 971991 3ccef2lfclec3ddadaaaTib0e8df 0408329372801, .. 20149 [ 3
e \ W P W
@ FFFT/ \Y = |\j w2, Python:l I\’i%ﬁ‘C =3 1 dB5dATA9E0b32816TAbdaadfToefic224936bb3d1a1T3E. .. 2019 6 8
. ~ 2 BeflaB2bEbebd9cf36216b6bEcEE63052dd514c0434120. .. 20148 [ 3
@ Google Drlve@?'j/ I\ 3 d5Ed6TAYE0b3381676bdYaad6Toebe2249350b3d1al¥3E. .. 20149 [ 2
4 feT3afdibd3clbflcdffifAcchi2fdelaTabebbif425203. .. 2018 & 2
o from google.colab import driwve dawafwesk h it 1atitud 1 P t11d
. —_ 73 —_ . FOTWES (nibhy mirnate artlTiude ongituade oz - COUrse
=17 drive. mount ( /content/drive’ ) pandas: P\yThOH@T—QﬁﬁF*ﬁj’rj 0 6 0 0 39.228120 140.908557 Android ...  86. 308
ST, T—SVED T (CAEF T3 1 B 0 0 38.276416 140. 880086 i05 ... 147.656
Y PR 2/ 2 fi 1] 0 38.229460 140, 869599 Android ... Hall
@ T — 9@;:}1, 37‘ AeZIEftd 2, 3 B 0 0 38.276335 140.881131 i05 ... 253.478
4 fi 1] 0 38.238607 140.852856 Android ... Hall
[2] import pandas as pd
eztimated_course_flag prefcode citycode meshli0mid home _prefocode %
it [Sumgigjﬁgl.} 1] 2.0 4 4103.0 5TV40277236 4.0
file_path = ' /content/drive/MyDrive/Agooplli&TH AT — 4 /201906/20190608. csv' # CSVT 7 1 JLOISAR é I{m‘i‘[ : jigig gg:g;;?gé; :g
data = pd. read csv(file path) 4 1.0 4 41010 5740973014 40
4 Mall 4 4104.0 5740268862 4.0

® FT—HDER:

home_cityoode workplace _prefoode workplace citycode gender

: ‘ i 41030 6.0 6203. 0 m
[1 & F—2#E25d

= 1 4101.0 4.0 41010 NaW

il e, Lol ) 2 4104.0 4.0 41010 n

3 4101.0 4.0 41010 NaW

4 4104.0 2.0 3206. 0 £

[5 rows = 31 columns]
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count = datal[ hour’].wvalue_count=(). sort_index (azcending=True)

primt (count)

hour INDI1——TIME (K5fE) OHBREEZNDT > ~

ascending=True: B> hENERZ 1>

V—hk

Sy o2 (BRE) TRIEC

'LDD:I—Q@M-J‘:-—DJMI—‘DE"

[ R R R N el el el e el el i
G R B To T o R o T TS T A S

430030
44513
42287
40245
414465
44642
B2073
51571
TORET
T4680
TETTZ
Te0Ta
20459
ToTaT
TT121
TTa02
TIOET
TI271
TEGE4
B3154
G43593
alarat:}
aa13z
51359
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port mapletlibpspler o p1v T — IDRBLETSEHOSATSUT, SELEREANIS TM
ERHECER TS,

DS ITDYAX&101 2 F xbA > F(THE

plt. figure (figsize={10, &)}

plt.plot (count. index, count.values, marker='o’, linestyle='-", color="b") B5RY (countindex) &AL (count.values) ZfE> TIRI S I ZHEIT D. mDAAR(E
for i, walue in enwnerate(cnunt.valueﬂ: . A (marker='0) . OIS AILIZELE (inestyle=-) . B@(FF (color='b") T#H 3.
plt. annotate (f7 [valuel’, (count. index[i], walue),
textooords="offzet points", =ytext=0(0, 10), ha="center’,
fontsize=8, color="b’ . R o w _
S1t. xlabel ( Hour’ ) onesizest, coler=h) BT —HRA > hDLICABOEZTRRS B, ATZY b (xytext=(0, 10)) ZE> T, B

]_:Il't-. Ylabel |:’ I:l:lullt, :I b“/—ﬁ/]’ > I\D\B/}\ b%ﬁnt’fﬁ%(:%/ﬁén%
plt.title{"Count of Each Hour’)

plt. gridiTrue)

plt. xticks (count. index)

plt. show i)
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Count of Each Hour
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unique dailyid male = male df["dailyid 1. nunique() unique dailyid female = female df["dailyid  ].nunigue()
print(f"5%: {unique dailyid malel”) print(f"2zt%: {unique dailyid female}")
Male Count Female Count Nan Count
S 3093 i 1688 hour
0 17148 3558 22324
. . 1 15920 Q006 19887
- * W N - \
e O—H-8F. BLTERDIZENDD. 2 15297 2205 18785
3 14555 TH26 17825
male df = dataldatal gender’] == ‘mw J#E# ; 1;?;3 ;223 ;ggg;
female df = dataldatal gender’] == "f ]#Zzlt 5 B o574 24131
d = data["datal gender'l.isin(['n’, “£ 1)1#iERIFE
i i L JihEE Bl 7 20573 10920 30078
male count = male df ["hour’].value countz (). sort_index (azcending=True) 8 22215 12340 36412
. . , , g 23273 12542 388645
female count = female df [ hour’].walue count=z(). zort index (azcending=True) 10 93997 13250 99585
nan_count = nan df ["hour’ 1. value counts (). sort_index (ascending=True) 11 94747 13558 40175
df combined = pd.DataFrame!! 12 28157 14075 417227
"Male Count’: male_count, 13 24256 13649 40892
"Female Count': female count, 14 242873 13107 2973
"Wan Count’ @ nan count 15 24477 153258 3586 T
1 16 24508 13709 400452
totals = df combined. zum() 17 24963 13488 40514
df _combined. loc[ ' Total’] = +totals 18 24100 13223 39336
print (df_conbined) 15 22271 12184 34731
- 20 21224 11988 31188
21 20319 11535 28830
° y(/\ 22 18309 11008 258145

RS TR~ 64 6% (HRIREERA) R

Total 274585 T22695



e S VAN SR WY ) SRt
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S IEREDBE L AKE LUBEDE SR
. BUHOAMERABTE D, BHEOHNAEHET 3.

import KUmMpY &2 np
import matpleotlib. pyplot az plt

ratio = male count /  (female counttmale count) #EM OB

hourz = male_count. index
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fig, axl = plt.subplotsifigsize=(12, &)

- BZAHERENCLERTDIEHIC. BISIT=FERATD,

bar_width = 0.4

indicez = np.arange(lenthours))
pl = axl.bar(indices, male_count, bar_width. color="blue’, label="Male’)
p2 = axl.bar(indices, female count, bar_width, bottom=male_count, color="red’, label="Female’)

axl. zet_zlabel (" Hour')

axl. zet_vwlabel (" Count’ )

axl.zet_title{"Male and Female Cowuntzs with Ratico by Hour')
axl, zet_zticks(indices)

axl, zet_xticklabels (hours)

axl. legend(loc="upper left’)

- BECHSIBHORIEDELZRITITHIC. IFINRT S IZERT D,

# HgoifhiEd 7
ax? = axl.twinz()
ax2.plot (indices, ratio, color="green’., marker="o’, label="Male Eatic’)

ax?, zet_wlabel ("Ratio’)
fig. legend(loc="upper right’)

plt. show ()
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. Male
mm female
Male and Female Counts with Ratio by Hour —e— Male Ratio

40000 1 s mMale

Nl Female
35000 4 F 0.655
30000 A
25000 4 r 0.650
]
5
20000 4
S
- 0.645
15000 1
10000 4
F0.640
5000 .
o N
0 1

0 11 12 13 14 15 16 17 18 19 20 21 22 23
Hour

Ratio

fFatfase NS, FR - BEDEEFCHNT, BEDOLEENSTTRDIZENMNERTED,
22U, EDLERDOZEEE—HZIE L T0.635mM50.655M/I T D KE S (FFR0,
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datal[ total mimutezs’] = datalChour’] * 60 + datal[ minute’]
grouped_data = data.groupby( total minutes’ )

# Bafiss— s foACYAToFA 2B A dEEY ABRERERT S
locations_per_mimate = {minute: group[[’ longitude’,” latitude’ 1].walues.tolist() for minute, group in grouped_datal
locations per mimate vlaue = {minute: groupl[[ latitude’, “longitude’]].walues for minute, group in grouped datal

locations_per_minute: —RIC EDAIEBHREZ U X MNEX TREF
« F—: ZDNCEHRHT DIEDE (Hl: 4185300 — 81093)
e B ZOPAICERTZRSNTET/INAADMAEBEY X b (BE - FE)

printilocations per minute wlaue)

00 array([[ 38. 22812 , 140.908557],
[ 38.276416, 140.880986],
[ 33.22046 , 140,860599],

.313901, 140.842273],
237997, 140.843702],
. 282599, 140.875539]11), 1: array([[ 35.577497, 139.5941 ],
.411745, 140373876 ],
. 240475, 140,904092],

[ B e B B e W |
ol O ol ol Y ol O ol
o oo cooCoocoo-

. 222893, 140.833373],

. 231032, 140, 780362],

. 262696, 140.88920711), 2@ array([[ 37.882375, 138.973004],
. 301497, 140.986611],

L 436392, 140, 926218],

L B B B e W |
[l O ol ol T ol T o
oo oo co Co oCo-
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def wupdate_graphin):

DaSh%/]/ \/X I\_)l/ minute = n % (max_total_minutez + 1) # oA—F7HE

locations = locations_per_minute. get (minute, [])
ey \ 42 48 FF
lpip  insztall  dash Py'l'hon_C’r/gng’rjfd:W@ijIJb__ ?a‘tﬂii{i?_= ?[lcn:[l] for loc in locations]
75)%*%;@3_57::&)@7'/_[)\9_0?355 longitudes = [loc[0] for loc in locations]

# HAWEw oy o ER
scattermap = go.Scattermapbox
— ~ )
= A—3 3 AR e
lon=longitudes,
mode="markerzs",

B marker=dict (size=4, color="blue’, opacity=0.#6)

import dash_core_components az  doo

import dash_html components az html

from dazh. dependencies dimport Input, Output
import plotlsy. graph _objz az go

)

# ME®E 472 3EEL « OpenStrectMap R ER T &
layout = go.Layout |

title=t" Time: {minute ./ @0:02d}: (minute % G0:02d}7,
max_total minates = datal total minutes"] maxi) autosize=True,
hovermode=" clozest’,

# DashT 7V & —i =3 D{ER mapbox=dict |

appl = dash.Dashi_ name_ ) style=" open—street-map’, # OpenStreetMap
- - bearing=0,
4 FAUE LB AT center=dict (1at=38. 26, lon=140.8), # WMEOCHRLEEERET £
appl. layout = html. Diwvi[ pitch=0,
deoc. Graphiid=" zcatter-map’, style={ width': "80ww’, “height’: “80vk’}), zoom=10

dec, Interval (1d=" interval-component’™, interwal=200, n_interwals=0) # 1T L TEE
13
@appl. callback return  { data’: [scattermapl. " layout’: layout]
Cutput ( zcatter-map’, " figure™ ),

Input (" interval-component’, “n_interwvals")
3 appl. run_server (debug=True)

. , .
if __name == ' _ main



BIRAVIFETERT  Anamaicoas(t

Time: 03:54
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K (EX) £0E. B (BX) OEEHEICEARBGAT (BR) IS TEARD EEEH
lamHdR, RE)QZEDGFRICERFLTVD I ENMDOMND. (—HERIIRREDIED)

Time: 01:31 Time: 12:22
£ T z E A
.'- . n N - : 4
NS i v Rt i
fi o7 BIFTET
f.é .-.,j -l ¢ :Ep;ﬁ & £4
/ b : 7 RE
> 22° s St T o (
. ST 2, %wk‘j"f‘. p
- ~ ! ._4
' S SO ALY ¥
.- 1»961'&“'.’ " - .S
, S A 2
.- -._ .:-'-. L 4
. Y P
.o:t "."
% e =
*1 W
A -

f‘z_}ﬁ RS /; © OpenStreetMap contributors ) SmE S 3 © OpenStreetMap contributors
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area_analysis.ipynb
20196 H8H (OO AT DF—IMNSIEHRDEFRAHED

[1J from google.colab import drive
drive.mount (" /content/drive’)

=~ Mounted at /content/drive

[2] import pandas as pd

i ESUGJETL.,EJLHRU
file path = " /content/drive/MyDrive/Agoopfil&mH AT —~/201906/20190608. csv’ §f CSV I 7 -1 JLODIEFR
data = pd. read csv(file path)




XM AR HETE T 1) 77 COBL NG HR

=] (ZEEER) DART —FZiati#h
E B OHEE SAREOHEZMNN ETHRRL T, UTOLSCHRETS

id

dailvid wear month day

—t

. 157 9a157db529295b34fbeld1bacceSbf 26 Th3e 2162009037, .. 2015 6 8
koku_lat_min=38. 26051 232 21eB4df£d561041ddd02cF 50012225301 5heect £0R3£0. .. 2019 6 8
koku lat max=38. 26872 246 9c23aR0f09c326bb3dT81550 262030 aacfBf a4251F13. .. 2019 6 3
Loku lon min=140. 86325 314 507AeBledIBda541f 26 c2c2d5hi5edbedde?f 2799150, .. 2019 I

— - 326 £2cdl3clabaibficlf16el df3aR0192283195f 215741546, .. 2019 6 8

koku lon max=140. 87000

davofweek hour minute latitude  longitude 0 vu. course
157 & 0 0 35262091 140,8R%9005 Android ... 334,933
232 & 0 0 35, 264158 140,80%4%9%4 Android ... 344, 349
246 & 0 0 35264426 140.80%9274 Android ... Nal
== E= 3Zs=E a14 & 0 0 35260826 140.868741 Android ... Nal
o — & MBS EDEIDNAIERZ 1 326 6 0 0 35.263684 140.869743 Android ... Hall

df kokubun=datal (datal’ latitude’] » koku lat min) & (data[ latitude’] < Lkoku lat max) &
(data["longitude’' ] » Lkoku lon min) & (datal lonzitude'] < koku lon max)]
print (df _kolkubur. head ()

FrfEC EDffist (FRERERE 1)
REALHER (RREfERE 2)
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Count of Each Hour

LIRS

Count of Each Hour in Kokubun-Cho

1000 -
80000
900 1
75000
800 |
70000
700 1
65000
. 600 |
3 60000 -
o
55000 2007
50000 - 4007
45000 300 7
215 224 278 319
40000 200
01 2 3 4 5 6 7 8 91011 1213 14 15 16 17 18 19 20 21 22 23 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hour

Hour

EmEARTORR(EN)EEFERD. EOE (AR) (FEPXDEREDANRMERT B,
E D EIREDEHEAILTY 7 THDZ ENDOMND,



W_H_/ id)*/}ﬂ,ﬁtﬂrﬁ' ANREmN~Y v jj@?'f"ﬁﬁk

E DB DANREORN W T = VERK

[10] zrouped data = df Lkokubun. groupby (" hour' ) A’;‘;&b“/}\fd:(, \E&b\ H%FEﬁ :\&_C‘EEZT_\

# ERFRE R X . 2 OBRRRILT T T RG'?JLLEJ AhREL T SEEREMT S
locations per_hour = thouwr: groupl[’ longitude’, ' latitude’]].walues. tolist() for how, sgroup in grouped datal
locations per_hour vlaue = f{hour: group[[ latitude’, "longitude’]].walues for hour, sroup in grouped datal

Ipip - install dash DashZz-1 > X ~N—JL

import dash

import dash _core_components as  deoe

import  dash _himl_componentz as  himl

from dash. dependencies import Input, Output
import plotly. graph objs as  go

max_total hours = df kokubun [  hour’ 1. max ()

# Dash7" Y &—353 - OfEmk

app = dash.Dash({_ name_ )

# TV a1 T

app. layout = html. Div ([
doo, Graph(id=" scatter—map’, style={ width’: "80ww’, ‘height': "80+h'}l),
doe. Interval (id=" interval—component’, interval=1000, n_interwals=0), # o 1LFbE M TERR

n

Mapp. callback (
Output (' zcatter—map’, "figure'),
Input (" interval—component’, 'n_intervals')
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def wupdate_graphin):
hour = n % (max_total houwrs + 1) ¥ 7Bt

locations = locations_per_hour.zet (hour, []) Time: 07:00
W OBEET A
latitudes = [loc[l] for loc in locations]
longitudes = [loc[0] for loc in  locations] \ Bty A P
’ e P A\ by
. s il by >~ » By HES R Sy > ey
§ R : A ) o
center_lat = (koku_lat min + koku_ lat max] / 2 T : P % 3 - g
center_lon = (koku_lon_min + koku lon max] / 2 % L L 1 & 3 ' %
B e . g8 @3 - n :
. P & pesue = ¥ G
4 W= v Ol @ Ve D 40 s et U
gcattermap = go. Scattermapbox( '7_(‘ f E a 1 . Pl
lat=latitudes, Re . t APE \ ' " = p
lon=longitudes, Yy 3 v L) B X P . e R S T ;‘ .
mode=" markers’, > =i o " . % : ¥ - ¢ . ZRR I o
—J: ' _ 1 1 ' 4 P et P i‘- = . ‘,'A
marker=dict (size=4, color="hblue’, opacity=0.a) p z > A0 - g . =
) WP - P P L " A\ (: P ’ \éc
A P BP\ % gg : e a3
. sk P \
# MEloLf T2 EFREL . OpenStreetMap B EHT 5 2 PP aﬂﬂ i - : =T B ;
layout = go.Layout! e T \ = . ) B > .
title=f’Time: [hour :02d] :007, R . ' $ & - 8 %
autozize=True, P . 8 L P n [+]
hovermode=" clozest’, a P I:"s a. P, . SN e =
mapbox=dict( < P N PR P R L gy %
ztvle= open—street—map’, # OpenStrestMap P P s Wy g8 P
bearing=0,
center=dict (lat=center_lat, lon=center_lon], # MECRLEESETT S
pitch=],
zoom=17,

bounds=dict( # FLEEREEZEEOE R TRE
wezt=kaoku_lon_min—0. 004,

eazt=koku_lon_max+). 004,
south=kolu_lat_nin-0.004, EDE DT Y7 72K R

north=kolu lat max-+l, 004

)
:]J
)
return  {"data’ @ [zcattermap], " layout’: layout}
if _name = ' __main '

app. run_server (debug=True]
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stop_move.ipynb

\Y

—

— % Hud+HLD

[1] from google.colab import drive
drive.mount(" /content/drive’)

S~ Drive already mounted at /content/drive; to attempt to forcibly remount, call drive.mount("/content/drive”, force remount=True).

[2] import pandas as pd

i ESWJEEEHHRU
file path = " /content/drive/MyDrive/AgooplilET AMGT—9/201906/20190608. csv’

df = pd. read csv(file path)
%E}_._t%i}_l_(L jb\tiﬁﬂﬂ-\ _%*%EH]-\ 4ME$EJQQ®%IIJ @A/]IL

R ME

return

None

region koku = {'lat min': 38.26031, "lat max’: 38.26872, "lon min’: 140.86825, 'lon max’: 140.37000}
region_ichi = {["lat min’: 38.25633, "lat max’ : 38.26872, "lon min': 140.87000, lon max’: 140, 87354])
region chuo = {lat min®: 38.25633, "lat max’: 38.26282, "lon min’: 140.87354, 'lon max’: 140.88391})
def gzet region from coordinates(lat, lon):
if  (lat »= region kokul['lat min']) and (lat <= region kekul[’ lat maz’ ]}
and (lon = region koku[ lom min']) and (lon <= resion kokul' lon max’]):
return region_keku'
elif (lat »= zegion ichil['lat min']) and (lat region ichi[ lat max"1) %
and (lon »= region ichi[ lon min']) and (lon <= regsion ichil[’lon max’]):
return region ichi’
elif (lat »= zegion chuo[ lat min']) and (lat region chuo[' lat max’ 17 %
and (lom = region chuo[ lon min']) and (lon <= resgion chuol’ lon max’]):
return " region chuo'
gelze:
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stop ve.ipynb

s 2L = —

ZhFfE - LU 7 DimB AZNDEST @724
hour reglon =tay_count
o] 0 region_chuo 147
1 0 region_ichi T4
2 0 region kaoku a3
t TV FiEERDEND 3 1 zregion_chuo 112
df[’ region’ ] = df.apply(lambda row: get region from coordinates(row[’ latitude’ ], row[’ longitude’ 1), axis=1) 4 1 region_ichi 54
1: ;_@mﬁ%rﬁﬁ”[ﬁtj_ |._‘ EIT 22 regiu:un_ichi 91
df = df.sort values(by=["dailyid", "hour’, "minute’]) 68 22 region koku 89
’ ! ! &l 23 region_chuo 158
0 23 region_ichi a0
& dailyid ICETSBECeDI) PHOEST ol 23 resion koku 71

region counts = df.groupby(['dailyid, "hour’ 1)[" region” . nunique(). reset index(name="unique regions’)

[T2 rows x 3 columns]
t8—T)FPARAOLI—FEEZJ21IL5) 2T
stay df = region counts[region counts[ unigue regions’ ] == 1]

it BT POIEROES:
stay df = pd.merge(stay df, df[["dailvid’, "hour’, "region’]], on=["dailyid", "hour’], how="left’ ).drop duplicates(subset=["dailyid", "hour’1)

i ZFERCEOIT) POBBINBOER
stay counts = stay df.groupby([ hour’, "region” J)[ dailyid ].count(). reset index(name="stay count’ )

print("HETF—F ")
print(stay counts)
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stop_move.ipynb
BT 7 DiHBANBZITNIRT S I THRR

import matplotlib. pyplot as plt

} ET) FPOFEBIERNERI S ITETR
plt. figure(figsize=(12, 6))

for region in stay counts[’ reaion’ ].unique():
region data = stay counts[stay counts[ region’ ] == region]
plt.plot(region datal hour’ ], region datal stay count’ ], marker="0", label=region)

plt.xlabel (" Hour™)

plt.ylabel(’ Stay Count’)

plt.title("Stay Count by Hour for Different Regions’)
plt. legend()

plt.grid(True)

plt.xticks(rotation=45)

plt. tight layout()

plt. show()
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THEBANBDITNIRT = D

Stay Count by Hour for Different Regions

—8— region_chuo
400 —8— region_ichi
—8— region_koku

350 A

flliemh R (region_chuo) lzﬂ%h\bISH%O)Faﬁb\,m’%ﬁ (HERENBRRA : BRI 3vE>D)
—2=HT ( ) 18H#73\b20H#0)F'a'i73\¢b%E (HERIENBIRRA : BRBEPPS 3 v E> D)

EHT ( ) 21D SO0BFDREINVEM HEASNDRA : SRAH=PlEY)
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T Y 7EOBE NENDE

anln
—

gar—9
& “dailyid” OEBBATOMOI) PEEE hour prev_region _region movement count
df["prev_region’] = df. groupby(’ dailyid )[" region’ 1. shift(1) 0 0 region chuo region chuo 1089
1 0 region chuo region ichi 24
§ SRS OBEE 7 LY (region other’ DBBIFHETLARL) § Sigﬁﬂﬁﬁ $$$E$E £
movement_df = df[df[ region ].!5|Ta[_r¢glup knku .+ region |ch| " region chgn 1) & ’ 1 0 region ichi region ichi 627
df["prev region’ 1. isin([' region koku', "region ichi’, 'region chuo']1)] N N o o o
‘ _ 200 23 region ichi region ichi 757
¥ TV FEOEEBEERE 201 23 region ichi region koku 39
movement counts = movement df.groupby([ hour’, ’prev region’, "region’]).size(). reset index(name="movement count’) 202 23 region koku region chuo b
203 23 region koku region ichi 39
print("B&r—9 ") 208 23 region koku region koku 713

print(movement counts)
[205 rows x 4 columns]
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# WhEEs A DIES S 7 RiEE
resions = =tay countz[ resion'].uniquel)
coloxs = |
"region chuo’ : "blue’,
"region_ichi’: "orange’,

"region koku' @ ' gzreen’

for region 1in regions:

plt. figure(figzize=014, 7))

region _data = stay counts[stay countz[ region'] = zegion]
plt.plotiresion data[ howr’], zregion datal’ =tay count’ ], color=colors([rezion], marker="o', label=f’ {region! =top’)
movement_countz filtered = movement countz[ (movement countz [ prev region'] !'= movement countsz[ region’]) %
& imovement_countz[’ prev region'] = resion)]
palrz = movement counts filtered[[ prev region', 'region']]l.drop duplicatez!)

# OBEIT 2

for _, palr in palrs.iterrowsh): plt.xlabel " Hour")
prev _region = pair[ prev resion'] plt.ylabel (" Count’) )
S = T —— plt. title(f Stay/Move Count by Hour for {prev region})
plt. legend()
# ENTOTY TROBEF 2R plt.grid(True)
pair data = movement counts filtered[ plt. xticks(rotation=45)
imovement counts filtered[ prev resgion’] = prev region) & plt. tight layout()
imovement_counts filtered[ region’'] = curr region)
] t TS IEET
plt. show()

plt.plotipair data[ hour’], pair datal movement count’ ], marker="z",%

linestyle="—", color=colorz[curr region], label=f"Move from Iprev region! to {cuwrr regsion}')
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Stay/Move Count by Hour for region_chuo
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Stay/Move Count by Hour for region_ichi
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import macplociib prples as pls
impart mumpy 2 ap
def plot_hourly movements_snd_stays thourly_movement_data, =stay_data, hour): # EHrEETRIEE
# IO ARWIE arrows = []
fiz, ax = plt.subplotsifigeize=(10, @) for start resion, end regsion in [( region koku', ‘region ichi’),
("region Lkoku', ‘region chuo’), ("region ichi’, ‘region chuo')]:
# HoFiEFErus count = hourly movement data. get(lstart region, end region), O]
circle_radine = 0.1 start_pos = regilon positions[start_region]
region positions = | end pog = region pozitionszl[end region]

"region kol : (0.2, 0.8),
"region ichi’: (0.5, 0.7, # EEIDAHEETE

"region chuo' : (0.8, 0.5) direction = np.arrayiend pos) - np.array(start pos)
! direction norm = np. linals. normidirection)
region colors = | direction unit = direction / direction norm
"region kolu' ;T brown',
"region_ichi’: Tgray, # T 70w b BFTE
"region chuo' @ Toliwve’ offset = 0,02
! arrow_offset = offzet * direction_unit
# HEigElL .. HOoRizEE A\ s ET arrow_=zide_offzet = offset *
for region, poz 1in region positions. items () : np. arrayl [—direction unit[1], direction unit[0]]) # BEoT 7wk
circle = plt.Circlelpoz, circle radius,
color=region colorz[regionl, alpha=0.5, label=reszion) # OITESOXREER
ax. add_artisticircle) arrowsz. append( (ztart pos + arrow offszet - O
arrow _szide offset, end poz + arrow offset, "-3", 'blue’))
# IRECEREDHE A FIEF # RYVOEH (PLERERTGLT) i 8
stay_count = =stay_data. getl(regzion, 0O arrows. append( (end_poz - arrow_offset +
ax. text{poz[0], pos[l], f{' {rezion!'nStay: Istay count!’,\ arrow szide offset, start pos — arrow offset, -3, ’‘zed' )

fontsize=12, ha=" center’, wa= center’, color="hlack’)
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FEKRENZZ(E D THURFEDRNZRU., imEBE AT O (CRR

# RHEEE # OB R P REE

for start, end, style, color in arrows: ax.set_xl%m(ﬂ, 1
ax. annotatel’’, xy=end, xvtext=start, ax.set_ylin(0, 1)
ax.set_aspect(’equal’)
ax.zet_xlabel( ")
ax.zet_ylabell T )

ax.zet_title(f'Movement and Stay Countz Visualization for Hour {hour!’)

arrowprops=dict (arrowstyle==tyle, lw=2, color=color, alpha=0.T))

# OmENERHEE

for lstart region, end region), count in howrly movement data. 1temsi):

start pos = region positions[start region] _
end pos = resion positions[end resion] # $E?E3F§EET¢E§-E>
nid point = ((startpos[0] + endposl0]) / 2, (startpos[l] + endpos[l]) / z  2x-2xisCoff’)
# FRHNOABIIGUT FTCHERERL . H:0EL Y R2RITS
direction = np.arraylend pos)] — np.arrayiztart pos) plt. legend()
direction unit = direction / mnp.linalg.normi(direction) plt. show(]
if direction wmit[1] > 0O

text_poz = imid point[0], mid point[l] + 0.02 #* direction wunit[0])
elze:

text_poz = imid_point[0], mid point[l] + 0,02 % direction_unit[0])

ax. text (text poz[0], text poz[l]l, =tricount), fontsize=10, ha= center', wa= center’, color="black’)
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i EEEOIY FEROESET —Y=5E
def calculate hourly movement counts(movement counts):
hourly data = {}
for hour in movement counts[ hour’ ].unique():
data for hour = movement counts[movement counts[ hour’ ] == hour]
f F—oEFFERUER  ((start_region, end region): count)
hour movement dict = {}
for start_region in ["region koku', "reaion ichi’, "region chuo’]:
for end region in ['region koku, 'reaion ichi’, "region chug']:
if start region != end region:
count = data for hour. loc[(data for hour[ prev region’] == start region) & ¥
(data for hour[ region”] == end region), "movement count’ ].sum()
hour movement dict[(start region, end region)] = count
hourly datalhour] = hour movement dict
return hourly data
it FEMOIY) 7OREBAREHE
def calculate hourly stay counts(stay counts):
hourly stay data = {}
for hour in stay counts[ hour’ J.unique():
data for hour = stay counts[stay counts[ hour’] == hour]
hour stay dict = {}
for region in [ region koku', "region_ ichi’, "region chuo’]:
stay count = data for hour. loc[data for hour[ region’ ] == region, 'stay count’].sum()
hour stay dictlregion] = stay count
hourly stay datalhour] = hour stay dict
return hourly stay data
hourly movement data = calculate hourly movement counts(movement counts)
hourly stay data = calculate hourly stay counts(stay counts)
it SEEOT—9 =H#HE
for hour in hourly movement data. keys():
plot hourly movements and stays(hourly movement datalhour], hourly stay datalhourl, hour)

stop_move.ipynb
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*ﬁl%"'ft%ﬁ% Movement and Stay Counts Visualization for Hour 12 Movement and Stay Counts Visualization for Hour 15
[ region_koku 0 region_koku

region:ichi region_ichi
region_chuo region_chuo

Movement and Stay Counts Visualization for Hour 1

[0 region_koku

oo BT (12BFE E156E) (&, ESEHNS—HBEAD
e BB <. WBALSE LS TWB T EARER
T=3,

F7z. —BEEERRURVESE S lATRROEE
FET D NIV RNT EHHERTES.
CORBLFEL. TUTRDADEBORBORR
#IBE T B FRICRI O,
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