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MESF—F . _ _
5 | ##71 gender *F5 # ‘w7t €— TEBIIEER
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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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people_flow.ipynb
ColabdDfEL NG

@ .|pynbj 7/]/) l/%g“j\) l/g IJ \\J 0 dailyid wear month day %

» w —_/— 0 8719913ccefZifclec3ldadaaa¥ibleddf 0408203720891, .. 2019 f a
—_— e \ W P W

@ Fﬁﬁ (/ \7:_ / I\j \J Ot \ Python :I I\g%'f—ft g 5 1 d55d67d9b0b3381676bdYaadfToefic224936b03d1alY3f. .. 20149 f a

. ~ 2 Beoflab2bBbibd9cfi6216b6bEc6E63062dd514c0434120... 2019 f a

@ Google Drlve@?'j ~ I\ 3 dEhd6Td9b0b33816T6bdYaadlToebc224935bb3d1alT3E. .. 2019 f a

4 feTBafdibd3cZbflcdffifYoctlfdola¥ibebb0f42R03. .. 2019 f a

o from google.colab dimport drive dawafwesk h it 1atitud 1 P t11d
. —_ e — N wofwee our  minute atitude ongitude oz ... course
b drive. mount { fcontent/drive’ ) pandas: Py’rhond)T—Qﬁﬂﬁjﬂ’j 0 § 0 0 38.228120 140.9085567 Android ...  86.308
2T ToIRFealcENER 6 0 0 35200460 140.969%99 Amdroid ... NN
—_ = N L5 =B :Ii . . rol -

@ T_QODETU 1%5’7 Hb%j:m'f"a_5° 3 f 1] 0 38.276335 140.881131 105 ... 253,476
4 f 1] 0 38.238607 140.852856 Android ... Hall
o import pandas as pd

v . eztimated_course_flag prefcode citycode meshli0mid home _prefocode %
# CSVODamas ER Y S _ _ ) 0 2.0 4 41030 5740277236 4.0
file path = " /content/drive/MyDrive/ AT — 5 BAr2EE/201906/20190608. csv' ¥ CSV 2 7 1 JLODERR 1 1.0 4 4101.0 5740373014 4.0
data = pd. read csv(file path) 5 I'I.aI'I 4 41III4. 0 E740267955 4' 0
K] 1.0 4 4101.0 bBT40373014 4.0
4 Mall 4 4104.0 BT40Z268862 4.0

& F—AHDME:R:

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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5T ICKDREA
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
80000 -

LSS

75000 +

70000 +

65000 1

60000 1

Count

55000 -

50000 +

45000

40000 +

9 10 11 12

Hour

13 14 15 16 17 18 19 20 21 22 23

TR (DBE

CDH (2019%6H8H - ) d
F—ATE. 11EHNS178DR-
(CABINZL ., FZRIEAEND DR
W ENDHNB,

(—AZB R EDED )
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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
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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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TS TICLBRE
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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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fiEBek (FBECREE) OYUX Nk

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, [])

Ipip install dash==2.14.2 4 REEES -y

W otn B

. latitudes = [loc[l] for loc in locations]
) o . longitudes = [loc[0] for loc in locations]
PythonTHA >S5 07 1 TIdWeb 7 TU 4o —
SIEBEITDEHDTIL—LAT—ITTHD # amEy 7o Rk
scattermap = go.Scattermapbox

7:>( - :/ 3 >%4’E}5§ lat=latitudes,

lon=longitudes,
mode="markers’,

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
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area_analysis.ipynb

HH

DI N Bz sed+EL D

)\ 1 I)LERSRETT —IHNS

;;} from google. colab import drive
# drive.mount(’ /content/drive’)
v Mounted at /content/drive

import pandas as pd

i CSVDEEAHHELY
file path = " /content/drive/MyDrive/ Adi 7 — FEBHTEE/ /N1 L EEEST 7 —%/01 BRADST #E8, csv'
df = pd. read csv(file path)

df. head()
date day of week time area residence age gender population
0 20190601 16 0 5740361923 -1 -1 -1 2295
1 20190601 16 0 5740361924 N | -1 1120
2 20190601 16 0 5740361932 -1 -1 -1 3180
3 20190601 16 0 5740361934 5 | -1 2500

4 20190601 16 0 5740361941 -1 -1 -1 5810
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import matplotlib. pyplot as plt
def plot hourly population(date value):

 HEEOERER”RE
df day = df[df["date”] == date value]
it df day.empty:
print(f" 4. {date value} ™)
return

i BRI e
hourly count = df day. groupby("time”) ["population™], sum()
hours = (hourly count. index // 100).astype{int)

plt. figure(figsize=(10, 6))
plt.plot(hours, hourly count.values, marker="o", linestyle="-", color="b")

for i, value in enumerateChourly count,values):
plt.annotate(
f {value:.}",
(hours[il, valuel,
textcoords="offset points”,
xytext=(0, 10),
ha="center’, fontsize=8, color="b’
)

plt.xlabel( Hour)

plt.ylabel (" Total Population’)

plt. title(f' Hourly Population on {date value}’)
plt.grid(True)

plt. xticksChours, [f"{h:02d}" for h in hours])

plt. show()
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° def meszhcode_to_latlon_center (mesh) :
N [
1M 47 D U 2 2 3~ b (49250m) B %I IJ J /}||_, 90) %
[Aviaofl] OEE -2E (B [R5
code = striintimeshl) #O{FpET int —  atr
code = code.replace(™", 7}
fouy N iR A4 = Rz AN
lat = 0.0 ® >(\\J /JODEFI’LJ\%%EE%:I:E(L—R\}@
lon = 100.0  # HEoMyy2dEE00ER ]
#U o (Loi=EEEL s, T aH=RE-100)
if  len(code) »= 4:
lat += intlcode[0:2]) / 1.5 o
lon += inticode[2:4]) (€]
0
b vy o (BB, BT RboD) B df["lat™], df["lon”] = zip(*df["area”]. apply(meshcode to latlon center))
if lenfcods) >= 63 print(df["lat™], df["lon™] )
lat += inticode[4]) / 12.0 # o5 = 1712
lon += dntlcode[5]) / 8.0 # TR = 1AE - 0 38. 261458
. . - - 1 38. 261458
HoamA o7 = Bin (-5, 3 = 3 (-3 )
ey SRS, e 2 326342
lat += intleode[6]) / 120.0 # oo = 171208 3 38, 265625
lon += intlcods[7]) / 0.0 445 = 1/80E 4 38. 263542
PO L OFE = S ) 52699 38261458
d = intlecode[B]) - 1 #Ho0~3 (TINER SETDD 38263542
lat 4= @ // D / 240.0  # 15% = 1/240% 52701 38.265625
lon += (d % 20 / 160.0 % 2.5 = 1/160E 52702 38. 263542
52703 38. 265625
# 49010y P2 (1B = 1~4: SW, SE, WV, HED Name: lat, Length: 52704, dtype: float6d 0 140, 870313
if len(;ode) .>:( 1[:1:[9]) ) y o 1 140. 873438
= 1intlcode - i
lat += (d /f/ 2} / 480.0 #7858 = 1/480% 2 14086?188
lon += (d % 27 / 32000 #1158 = 1/320F 3 140, 867188
4 140. 870313
# ZZETO lat, len 3[4 wadEmmm (5w ]
H 4RO Y 2Dt X 52699 140. 873438
delta_lat i 7.5 3®00.0 # T.Eif:}: i 0, 00208338 52700 140. 867188
delta lon = 11.25 / 3600.0 #O11.25FF = 0.003125/8 52?01 14086?188
lat_center = lat + delta lat / 2.0 52?02 1408?0313
lon_center = lon + delta lom / 2.0 52?03 1408?0313
Name: lon, Length: 52704, dtype: floatéd
return lat_center, lon_center
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def make daily animation(date value):

i Step 1. H5HMEEREHL
df1 = df [df["date™] == date valuel.copy() “
if df1. empty:

print(f" 4. {date value} ™)

return L -

[+ ! )

i Step 2 : BEREOHE ) ‘
df10"lat™], df1["lon"] = zip(xdf1["area”]. apply(meshcode to latlon center)) “ ®

make daily animation(20190608)

go B

<

20:00 — ¥ A% - 26,643

population

FLCETR

8000

# Step 3 : BSfIC & DSt

4 7000
total pop hour = df1.groupby("time™) ["population”]. sun(). to_dict() - Kigs ey T eE

« 8 6000
# Step 4 : Heatmap J

fig = px.density mapbox( i
df1, = 4 éﬁ
lat="lat", y Ch )
lon="1lon", Y
7="population”, .
radius=120, L
opacity=0.8, D G %
animation frame="time", Y ireicee , % BT

5000
FRIT oy 4000

3000

center={"lat™: df1["lat"].mean(), "lon™: df1["lon™].mean()}, &
zoom=15,
mapbox_style="open-street-map”, 5 “”ﬂ“ y
height=700,

| range color=(0, df1["population™]. max()) =" k

AR 2000

A

S el

N peRn R BEIGA 1000
®

\o‘

o

§ Step 5: ¥ kI
for frame in fig.frames: time=2000
hour = int(frame. name) i
pop = total pop hour. get(hour, 0) | ' | ' | ' 1 ' [ ' | ' | [ 1 [ 1 ' | [ | [ [
frame. layout. title = f"{hour//100}: {hour®100:02d} - #A%%: {pop:, }" & a0 e i = 1000 - e . = == S
first hour = min(total pop hour. keys())
fig. update layout(
title=t"{first hour//100}:{first hour%100:02d} - #£AZ2% : {total pop hour[first hour]:, }"
)

fig. show()
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Agoop N1 > REVREI AN O —I W SIFHRODFHELD
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i file path = ' /content/drive/MyDrive/AgoopfllE T AT —+/201906/20190608. csv' #f CSVT 7 1 LSRR
data = pd. read csv(file path)

e dailyid wear month day

.ﬁﬂ}]’ (H'Jtl_.l LJIIJ ) @A\}Itb ﬁﬁ&%?ﬂﬂﬂj 12 3a554536111£34F 44297 fecddTdecbdchcdcabeh3d8T. .. 2019 6 8

T8 daf0cT24b672ThAd2b1c40Tfd0acER18b2e21eaf4820af. .. 2019 4} 8
102 3a554036111f34f 442971 fecdd Tdechdehc4c83beA348T. .. 2018 £ 8
P 173 B21£201d2d9cd5834c92abodbl458laacdfaablfidttedif. .. 2015 4} 2
o 3 kokub dat [ 174 931aRachb33db0ec97d0280cbecifidefifacl1 TdF 3132030, .. 2018 £ 8
_kokubun = data
I: dayofweek hour mimute  latitude longitude 0z ... course
) , ) 12 f 0 0 38.261210 140,873904 Android ...  19.983
(data[’ lonzitude’ ].between (140, 8655, 140,871%)) 102 & 0 0 38.261210 140.873915 Android ... 270,000
) 173 3} 0 0 38.263607 140,870526 Android ... 211.759
174 fi 0 0 38.262461 140.871198 Android ... 91.275
I: eztimated course flag prefcode citvcode meshlOOmid home prefcode
12 2.0 4 4101.0 5740361939 4.0
(datal’ latitude’ ].between (35, 26035, 38.236245)) & 73 sl 4 4101.0 5740361953 4.0
) . ) 102 2.0 4 4101.0 5740361939 4.0
(datal’ longitude'].between (140, 871%, 140,8750)) 173 50 4 41010 5740361966 i
) 174 2.0 4 4101.0 5740361946 4.0
] home_citycode workplace_prefocode  workplace_citycode  gender
12 4101.0 4.0 4101. 0 m
. e 4101.0 4.0 4101.0 m
print (df _kokubun. head ()] 102 1010 ‘0 PEp .
173 4104.0 4.0 4101.0 m
174 4102.0 4.0 4101. 0 £

[6 rows x 31 columnz]
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1750 A
BRI & THiE o
BT A oiEst 1000

all hours = pd.Seriesiranze(24))

750 A

df kokubun[ hour’ 1. value_counts (). sort_index (azcending=True)

11l walue=)

koku_count

kol _count = lkoku count. reindexfall hours,

500 A

plt. figure(figsize=(10, 6))

plt.plot(koku count. index, koku count.values, marker="0", linestyle="-", color="h")

for i, value in enumerate(koku count.values):

plt.annotate(f {value}’, (koku count.index[il, value),

textcoords="offset points”, xytext=(0, 10), ha= center’,
fontsize=8, color="b")

plt.xlabel (" Hour’)

plt.ylabel (" Count™)

plt.title( Count of Each Hour in Kokubun-Cho')

plt.grid(True)

plt.xticks(koku count. index)

plt. show()

YFEL) 77 T ODifeaTAFT

Count of Each Hour in Kokubun-Cho

UL
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AR DETE (T Y IR EEER2DDT — I EBNT.

o oy
TR = E
4 27w I XD _
_:] o population_dem index = koku_count. index
. . . . v B bined = pd.DataFramef|
printipopulation dem. index. tolist ()] : BOMb1LE , ,1:' - A Ia'TI"E
print (ko count. index, toli=st ()] dem’ @ population_dem,
"agoop’ ¢ kolu count
v [0, 100, 200, 300, 400, 500, &00, 700, 800, 9S00, 1000, 110( }). dropna()
m, 1, 2, 3, 4, 5 &, 7, 8, 9, 1o, 11, 12, 13, 14, 15, 1§,
corr = combined[’ dem']. corricombined[ agoop’ 1)
print (F FAEEEET: lcoxz:. 4f17)
w «  FERES{REN: 0.9303

HEREN0.98LIFB (CEWMEZ RUIZZ ENS., KEFHIZ EDANROZEMERNNFIF—EL T
WD ENMER SN, CNIEXD. BT —FY—-ADTAERICEVESEND D EEXD.
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[10] grouped data = df kokubun. groupby " hour’ ) A’;‘;&b“/}\rd:(/ \7‘___'&5\ H%FEﬁ :\&_C‘EZT_\

# EEEREER k£ DEFEAIIT ST DT ADUF Y A REE 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==2.14.2 Dashz-1> X k=)L

from dash import Dash, html

import dash core components as dcc

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

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

it Dash7 7 J)T—< 3 s (DERL
app = Dash({ name )

W PT)T—23 001 F IR
app. layout = html.Div([
dcc. Graph(id="scatter-map’, style={'width’ : "80ww', "height : '80vh'}),
dcc. Interval (id="interval-component’, interval=1000, n_intervals=0), & 1# T &ICE#H

1

koku lat min=38. 26035
koku lat max=38. 26665
koku lon min=140. 8655
koku lon max=140. 8750
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Bapp. cal lback(
Qutput (" scatter-map’, "figure’),
Input("interval-component’, 'n_intervals’)
def update graph(n):
hour = n % (max total hours + 1) 4 IL—T@%
locations = locations per hour. get(Chour, [1)

I ERET—4

: . _ 2 1 P . 3 X ~E 2 : B 74 G,
latitudes = [loc[1] for loc in locations] = - ! 1 y e
longitudes = [loc[0] for loc in locations] -.', : Eb "N el L i3 RN \\*
- X 58 © = - TN )
i PO SEE _ A L . U RERETE g ‘7;» - Q.
center lat = (koku lat min + koku lat max) / 2 Eb" y n % y W v N L A 1 2 pi
center_lon = (koku lon min + koku lon max) / 2 e . 1' : ';3'; - “‘ﬁ. 49} \ e e, N 3
_i,@-g-k o gl ) - Lo AR ] | }é
- . ¥ - A 1
§ BT Y O " ) M or 2 A me »
scattermap = go. Scattermapbox( "'ﬂ G Bl 1 R AN \ 5;\ e » 3
lat=1atitudes, W i ¥ ; (7] s '»i T A % m = >
Lon=longitudes, 5?" r S EiT=E T \ Y : x ﬁi«
mode="markers’, < g a1 | = 1 \ %
marker=dict(size=3, color="blue’, opacity=0.6) K i = k Q"l\m: lﬂ \;b \ N
: L w7 ? A8 1 B\ :
v7 B s - (=T : : .
I #EOL A 7O REREL. OpenStreetlapZEERT 5 ~ VIS o et Ebr‘;;ﬁ o = o b
layout = go. Layout( ¥ . m < LY CEE, L&D Wi 2,
title=f" Time: {hour :02d}:00°, ﬁ\ﬂ'f_‘:lmﬁ = e 54 . .48 lf\ ; “':"" l X ] e % B
autosize=True, FHE £ 25 * KHRD o)
hovermode="c losest’, B wehn AMBT L W - @ =Fi - .."' ‘ Eb ®
mapbox=dict( :é ﬁ%-]-:f ;ﬂfjsz_u 3 s - 8 A Eb . - e
style="open-street-map’, # OpenStreetMap AT P"‘. i i % S itims? *h ; “— R =] =
bearing=0, B0 < 1) J . Al R AN
center=dict(lat=center lat, lon=center lon), ! HEIDFLAELET S aa 4| &" gﬂﬂ U Tpepcl Py (LS e £ ’,. 07 = TR E AR ARy f\\
pitch=0 el 2= o By g wER vt ek #*, (i §
z00m=15, o s S, e w il e A B nf\‘fiﬁ&qﬁ;“v:"" $ =

bounds=dict( # ZREFEEHREREORASNTHRE
west=koku lon min-0. 004,
east=koku lon max+0. 004,
south=koku lat min-0. 004,
north=koku lat max+0. 004

EDHEDITY 7 RN

)

return {"data’: [scattermap], 'layout': layout}

it name == main

app. run_server(mode="inline”, debug=False)

Time: 10:00
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© from google.colab import drive
8 drive.mount(’ /content/drive’ )

w «+« Mounted at /content/drive

—
Fud
—

|3 import pandas as pd
it CSVDE E*‘JLHE"J
f| le path = " /content/drive/MyDrive/ AT —~ 88 =2EE/201906/20190608. csv’
df = pd. read csvifile path)

BECRECEDVWCEDE, —&HH], lamPROFII7DONGEY X ME

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 [Plat 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'l) and (lat <= region kekul[’ lat maxz’ 1)
and (lon = region koku[ lom min']) and (lon <= resion kokul' lon max’]):
return region_keku'
elif (lat »= zegion ichil'lat min']) and (lat <= regiom ichi[' lat max']) %
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'1) %
and (lom = region chuo[ lon min']) and (lon <= resgion chuol’ lon max’]):
return " region chuo'
gelze:

return None
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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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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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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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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]



T U 77RO NRERAT ENDFET O

R CREN T — A 'INIRD S T TRR stop_move.ipynb

# 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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