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Understanding ﬁeo le flow at a citywide level is critical for urban planning
and commercial development. However, high cost and severe privacy policy constraints still
complicate utilization of these data in practice. There is no dataset that

anyone can freely access, use, modify, and share for any purpose. To tackle this problem, we propose
a novel dataset creation approach (called Open PFLOW) that continuously reports the spatiotemporal
positions of all individual’ s in urban areas based on open data. With fully consideration of the
privacy protection, each entity in our dataset does not match the actual movement of any real
person, so that the dataset can be totally open to public as part of data infrastructure. We
evaluate the accuracy of the dataset by comparing it with commercial datasets and traffic census
indicates that it has a high correlation with mesh population and link-based traffic volume.



Open PFLOW

GPS
Open PFLOW 1
Open PFLOW 1
3
2
EREE B iEiss
500mAYL I ART—% A=Y )y 7 lET—5(B0DE)
= e e
4293 5213 Commute Train 1500
3284 2341 Free Bus 750
1 1
e v v ™y
1L MM AD AT OER 2. M)y I BOME B ERERRRAGS
THERFR A -EERRA S HE
v (1) EEFE TR T DER [t o = L SR E
Agents with magnification factor rﬂﬂﬁﬂéﬁgﬁﬁgﬁ]@ﬂﬁ Ll
¥ ‘ (2) SRR YT D ER }4-—-.
e 1
Ir—= = 1] e
4. SIvbA~OR)YTEIST J, L Bt xEs
¥ AEMEBLHABE
Agents with trips Corrected daily 0D
\ * LA
5. @Al —iay 3. HODEHMFE R ODN S === HEEFRERE
B A T E S A
¥ ¥
People mass movement data -T?]picai l:.l[:l |.-na.trix with time Eﬂjﬂtx
L O |Destiatio | pepartureTime -
4193 5213 09:00 T—jJT—'ﬁ'
394 a 11:30 M&ﬂﬁﬁz—'&
N .
1 Open PFLOW
o |
- FAyisa A0:1,000A
Node A: 250 A 5 D \ Node D: 2505 D T—
r—yrvk P

L

E#HES00mAYL A AOT—4
B by (e e 4144;&’

)
Node B: 250 A 53 O / /
I—“/‘I:JF o

Node B: 250 A 53 @
—xvh

NI—CxvMERET S

EHFIFT—F

&7—FIAyLa AOEESLI-AD

f’



oD

oD
0D

bus
mcar
W hike
byciycle
mwalk
6 7 8 9 10

30%
20%
10%

|

90%

80%

70% -

650%

50% l I .
0%

0%
05 1 1.5 2 25 3 35 4 45 5
EEJER £ TEEEE (km)
3
oD oD
oD
4 oD oD
7000000 T —
6000000 ‘!‘ —t— 5T
PN —— T
i el
{
H

i FERH

0D oD 0D



oD

Open PLOW 5 6

06:00 09:00 12:00

15:00 18:00 22:00

5 OpenPFLOW
06:00 09:00 12:00

15:00 18:00 22:00

6 OpenPFLOW

Open PLOW
3
7
7 12 Open PFLOW
7
Open PFLOW
ZDC
500m 8
PT
ZDC
RMSE Open PFLOW PT ZDC

PT



12-hour(06:00-19:00) traffic volume
100000

Hourly traffic volume

: 90000000 1000000
90000 :
< RI=0.6115 80000000 50000077
80000 ot - 2
Lo £ 70000000 800000 =
70000 et . 3 £
) ceet E 60000000 700000,
s 60000 TRCCa £ +o000000 600000 £
1] .. - —
E 50000 o = 500000 S
) £ 40000000
T 40000 T 2 4000005
e =
30000 % 30000000 300000 3
2
20000 & 20000000 —e—OpenPFLOW 200000
™
10000 o
10000000 I
--m--H22Census 100000
1] ] ]
0 20000 40000 60000 80000 100000 3 5 7 9 11 13 15 17 19 21 23
Open PFLOW Hour
7
RMSE Correlation coefficient
Comaprison with ZDC 500 mesh Comaprison with ZDC 500 mesh
1600 1
1400 i & B A 0.5

0.8

= - o
hg - [ =

1200
5 0.7
1000 0.
800 0.5
600 0.4
0.3 )
100 —e— Proposed method 0.2 —e— Proposed method
200 —-m=-ClosePT 0.1 --m--ClosedPT
0 0
3 45 6 7 8 91011121314151617 18192021 2223 3456 78 91011121314151617 18192021 22 23 24
Hour Hour
8 500m
PT 9
Open PFLOW PT
Open PFLOW

The number of WALK mode users

The number of VEHICLE mode users

4000000 3500000
) —e— Proposed method —s—Proposed method
3500000 F, P 3000000 o
\ --m--Closed PT --m--Close
3000000 A 2500000
\
= ) ! c
5 2200000 i 2 2000000
= 2000000 ! =
g & 1500000
2 1500000 2
1000000 1000000 I
) NS -
500000 500000 -y -
0 0
34567 8 91011121314151617 181920212223 3456 78 910111213141516 17 1819 2021 22 23
Hour Hour
The number of TRAIN mode users The number of BICYCLE mode users
1400000 800000
1200000 * E‘mp”‘;iimm”[‘ 700000 —O—P‘mpﬂieﬂ method
=-=l=-Cl052 [ ] -—@--Closed PT
1000000 500000
5 5 500000
2 800000 g
B = 400000
o g
g 500000 £ 300000
400000 200000
200000 100000

a
-"--l--n-..-l"

0

3 456 7 8 910111213141516 1718 152021 22 23

Hour
9

0
1314151617 1819202122 23
Hour




Open PFLOW

Takehiro Kashiyama, Yanbo Pang, and Yoshihide Sekimoto, Open PFLOW: Creation and
evaluation of an open dataset for typical people mass movement in urban areas,
Transportation Research Part C., Elsevier, Vol. 85 , pp.249-267, December 2017.

Yanbo Pang, Kota Tsubouchi, Takahiro Yabe, Yoshihide Sekimoto, Replicating Urban Dynamics
by Generating Human-like Agents from Smartphone GPS Data (Poster paper), The 26th
International Conference on Advances in Geographic Information Systems (ACM SIGSPATIAL
2018), November 2018. Seattle, Washington, USA.

1

1

http://pflow.csis.u-tokyo.ac. jp

¢y

Kanasugi Hiroshi

8 00526907

Seto Toshikazu

8 80454502

@



