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Timestamp String 1587370701
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is reserved Boolean 0
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*1 https://data.cityofchicago.org/Transportation/

E-Scooter-Trips-2019-Pilot/2kfw-zvte

*2 https://ddot.dc.gov/page/dockless-api
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*3  https://opendata.dc.gov/datasets/
£6c703ebe2534£c3800609a07bad8f5b_177geometry=-77.
TTT\%2C38.800\%2C-76.252\%2C38.987



BHRLIEF SRR E
IPSJ SIG Technical Report

FrEER T—AR—R TAEREHE AL ISRB)YT
4.1, THMERBTS
S Y
. " Chicago 1
P ! | %S Data Portar s RIAENE NTF
N~
] Y
S NN
UBE'V g — ump ONSSHZRE }[ Ry T it }[ TR NTFE
-
17— X
A “GROVE" 4 g N =T TRTES
Bethesda ‘ “1. Park |
~~~~~~~~~~~~~~~~~~~~~~ T g
VA TN
000!
o000
00
X
/@
(a) ¥H T
B 2 FEAESEAHAN
MET 7. O, &8 L EEOBRIZETIH L o ST e
N N S @ @ .
LTRBTDZenTE5. £/, £E— FORK 174 v ”gggg%gwm
. = i=1 %, ®irCkr
A.B,C rrnzh, A= [l‘s] € R-IFXR B = [xer] € R«{-XRv bjr <~ bjr - ik (3)

C = [vn] € RE*E 2 UTHKE S, W14 A,B,C DOFi%
X = [zy] € RPE L UT, UTFDOESIZKFLTES.

R
Tk = Zairbjrckr (1)
k=1
ZDX L X ZDMEINNILRD LT, WTT5%E
K7, SN, FEEEBISE UMb KL #14 X—=Y =z
VAEBHUE., BIEKL £A4NN=Y 2 AL, KTV
VAR DE DR EE D E Fdd & FERUTHLER U 72 PR 1
T, FEADBBMPKRT V VHHEIKESIBEICHND L, &
WRAEMEREZ RS Z RSN TWD 32 LEdisT,
SO & S REEIN RIS LA TH B L F A EAL
7-. BUNIZ, #EERAHERT.

I J

D(X||X) = 3N (xijk log 22k _ Tijk + i‘ijk) (2)

T
i=1 j=1 k=1 ik

BRI, B2 D 2B/MI T2 LD IZEHNIZERS
N, UTFDO&5IZmENn5.

© 1959 Information Processing Society of Japan

ST e

I J o Zijk oo g
Zi:l Zj:l Tk allrb]r

Y X aigbyr

Clkyr < Ckr

AIFETIX, ThoH5DT7NIY XL % Python % fHWT
FELUZ, TNOoEHWT, BEIRX—VE2 R=520LT
IS AR) I ULENENIEEL /2.

5. &R

SHITLT YR DCENENDT —XITH LT NTF
fEtr 245\, 29 AR —HOBGRNE 2 MGEEL 72,

51 YhHI5F—%

HIDIZEH L ERTT — R 2D U7, [ 4(a) X 4(b)
W EWRGEDGE oS b 2 R T, oY A XL rzhn
FNOT—REEDOEIEZELTWS.

M255, W ORI ABEIITEINFEALEL TV D
HPD 5.

Wz, 75 ARY VT EIT51ENFNDORFDELA
2 M VDA% 5(a), B 5(b) 1257



BHRLIEF SRR E
IPSJ SIG Technical Report

CITY OF CHICAGO
COMMUNITY AREAS

Copyright © June 2010, City of Chicago

(a) YA T

(b) 7¥> k¥ DC

B3 —U7aEK

M4 HIOBHINNX—

SEHZ AR 31, FHi 8RB L FHZSIREICEY—2A
HD 16 FHNS 22 % LOGAN =V 7ADBEHHELL o
TWwW3. Z0 16 & IRVING PARK 1247225 ) 7I3EE
KizHhrz v, 22 %D LOGAN SQUARE T V) 713 %M (12
Wb, 25 UTENE, BRSO TOI—Y T
<, U IHTEERIC & 2 BIERRITEITH B ATHEMED
EW. R 2 IS 2 & ko~ D e X 5@ R E) &
MW= fFfEchdeEXLND.

HKHDZ Z A% 1 OHEFEMEDO Y —21% 17 F&D DUN-
NING =V 7 LN FAEXTH D, 21 FD AVONDALE
T 7RBOMHTH S, LzD->T, ZOFENIBNEIZ
& B AT EI O —H T H B HREME D E .

© 1959 Information Processing Society of Japan

Wiz A% 3%, 11 &D JEFFERSON PARK =V 7
& 13 % NORTH PARK &\ 5 KEDP AR EDVIEHN ST
)7 h 5, 17%D DUNNING =V 7%, 15 %D PORTAGE
PARK TV 7 & o 7= h BB R E R A~ OB ENTE A Al &
ni-.

¥z, VAR ARFBEOY -0 DL Rz D,
FREIZERBETENH 5. 2, b S dul
TEHMADOBETH D, AEPEEMFITWD > TVEITH)
ThHhHUEENDH .

WIZIRHD 27 5 AR 51220 TIE, ¥HIHALERORE b
Ao THOBEIfTE ZHMHLTVWS. Zhiks T A
2 1 L FEBRICBDEEIC & 28D 5 IR OBLEIZ 1 72



BHRLEF SRR E
IPSJ SIG Technical Report

.
0
1 4
10
2
s
1 1 u
L REE) 7 I
.
0
15 4
0
2 2
; |
[ P ) ol
T3 h 5 B 75 o B o2 B » I )
.
n
15 4
0
I I :
s
| N
I R N PR o 3T b 15w
.
n
15 .
0
2
s
) S | | B ] ol
T R o I )
s
o
.
0
2 2
s
ol wy Hull LIy ol
I 75 hos @ B o T 1o

(b) tkH

®5 YHIOBERR—X>DIITARY VT

BHIZ2EZLTWHOTRBRVWNEEZEZSNS.

52 7YY bhrDCT—%

& 6(a), ® 6(b) IZRIND LAY THTOH
FITENE L, W 2HDY T AXIFEL TWEERD
»n5.

Wiz, 7N DCOFEHT—X% R=5TI I AR
VY ULbD%M 7(a), KRHT—X% R=5T2V I AX
Vo7 U0 %K 7(b) IZTmRT.

SEHDZ I AZ 1T, TVT7 12, 1326HLUTV T
12,13 ~NOBED 01 S KA L 4% 1T eI >Tw»
L., ZNRFYATOVEAT—R eERICEESTHTHS &
ExoNL. £, FHDZ 5 AX 2345 FEBICEETE)
AHF LI nTE il - ZEEoERPEAELTVWS T
V7NN Ro72. —H, KHTF—XIZ2WwWTiE, =
V7 1224 S5 HEFELRERIL DY) 7HRICKE TS MY v 7H8
Wi TEWEAZ R L TWS., ZAEFTZIAX258TT
H UM REINTE D, (RHDOT Y Y b DC TldHH
ZY—2r35RALTY) TNTOMEMEEZ Ky 7L A
A 70EC) T4 Ho TWAEIPPES N LR 577,

6. EXE

6.1 YAIF—4IIDoWVWT

R=50D27F ARV Tk, HiRIZE5EEHFCLLHE
e T8 . FUEATICS & o TR BT EI O H
WA TER 72, (RETIE, HIENE U & 5 2tER2ER S
N7z, I, VAHITT-RDNEHERLLTHY, M
TV 7ETRy ZLVABA 70 ) 571 BEHI N
TEST, RN 7 TOBELTLTH EHENE
KThdrEZOND.

© 1959 Information Processing Society of Japan

6.2 7YYy DCTF—4IZD2WVWT

7Yy by DCOF—RIE, TF—XIEMBRERET
HEFENSHEEMNERAL Y 7THATEETS MY v
TR RO TE D, DEOTY TR £ SRR
Dy FOMEMD 7 7 AR) VITIIKMEINZEEZ 5N
5. 72, AL &> BN - O@EETEIN AR X
NEEPSZTOTY) 7TOAORHEDNS -V EEEFEIZ
FEHCHEE DS REIZ 2 o 2. £z, (KA DBCE OB BT
O S v MV ST 2 ERARE L

ol
7. BHYIC

AFTIE Ry 7L A< Z7aE Y 51 OFLEMZF
RARZ =22, 7TAVAEREDOY H TR
¥ b DC OFHT—&ZIZx L T Non-Negative Tensor
Factorization (NTF) & Fi\W 7= ff#fr 217> 72, AfEHTIZ & -
T, KvZ LA 2708 ) T4 DNy TTF—X&
B LT x BIER < MR x MYy T -} &
Wo BT YL UTRE - ST 5 2 & AVABEIC
Botz, £z, NI TTF=RODI I AR VKR AT
BT sZricky, Ry 2z a4 70E) T4 %
AW2 a2 —TFOBEITTE) % EBINIC BT 5 Z L ATHEEIC
ol

— AT, NTF Z W0 T2 9 AZ BB EDRS
A—RENNEDIE - ET HHENHD. £/, NTF
U LT ERFHEE VDS T —XoiETlE, ER
TN ORI Z B - ST Z 8LV, 20D
BOMEE UT, JIARBBREDNT A —R%HHTHR
ETEVNRTAN) Yy I FEOFEE - REAPBETHS.

51z, Ky oL aAflq4 70 7 1 3BEARNNA -
Mg | EVER T V=2 O EHEY — ¥ 2Tt
LTHRERFELGEZTWEEEZONS. 5% hD



BERLEBF SR RIRE
IPSJ SIG Technical Report

00 25 50 75 100 135 150

00 25 50 75 100 135 150

0o 25 S50 75 100 135 150

00 25 50 75 100 125 150

00 25 50 75 100 125 150

order

(a) FH

0 40 [ To 20 B %0 00 25 50 75 100 135 150

00 25 50 75 100 135 150

0o 25 50 75 100 135 150

00 25 50 75 100 125 150

00 25 50 75 100 135 150

K7 7YY bhrDCOBEMAR—=VOITARY) VT

HHZET — X e G TEANRT — X aEir> 2k
IZ& T, K DJRHEIIH - £ AR R E AR (IZH D M AT

EEZTNS,
S EE
AAFZEIE JSPS BHfFE JP18H04089 DBk % 52 1F 7= % D
Thb.
S Xk
1] A,  JIGHE, RILEER: =Y Y ) v 7Ol

2]

B3]

(4]

PSRRI FHRIZE T 2, LARZPRMSCRESE, Vol. 1971,
No. 193, pp. 81-88 (1971).

HIMER, & FHEHE, BEEX: =V M)y THEE
2B D EIERE L T ORAETER, LAREIEFIL - i
X4, Vol. 17, pp. 155-162 (2000).

Namiri, N. K., Lui, H., Tangney, T., Allen, 1. E., Co-
hen, A. J. and Breyer, B. N.: Electric scooter injuries
and hospital admissions in the United States, 2014-2018,
JAMA surgery (2020).

Sikka, N., Vila, C., Stratton, M., Ghassemi, M. and

© 1959 Information Processing Society of Japan

[5]

[6]

8]

[9]

[10]

Pourmand, A.: Sharing the sidewalk: A case of E-
scooter related pedestrian injury, The American jour-
nal of emergency medicine, Vol. 37, No. 9, pp. 1807—e5
(2019).

Moran, M. E., Laa, B. and Emberger, G.: Six Scooter
Operators, Six Maps: Spatial Coverage and Regulation
of Micromobility in Vienna, Austria, Case Studies on
Transport Policy (2020).

Zheng, Y., Liu, Y., Yuan, J. and Xie, X.: Urban comput-
ing with taxicabs, Proceedings of the 13th international
conference on Ubiquitous computing, pp. 89-98 (2011).
Zhang, L., Zhang, G., Liang, Z., Fan, Q. and Li, Y.:
Predicting Taxi Destination by Regularized RNN with
SDZ, IEICE Trans. Inf. Syst., Vol. E101.D, No. 8, pp.
2141-2144 (2018).

Rahaman, M. S., Ren, Y., Hamilton, M. and Salim,
F. D.: Wait Time Prediction for Airport Taxis Using
Weighted Nearest Neighbor Regression, IEEE Access,
Vol. 6, pp. 74660-74672 (2018).

BAAEE, NE BB 2OV —REHUZERRES A
T LD AT REVE D RN 2 B9 5 BRI FIE O RESE, AR
HFHE R SCEE, Vol. 54, No. 3, pp. 665-671 (2019).
HEoEM—, &, FHED, WHALS: 452



BHRLEF SRR E
IPSJ SIG Technical Report

(1]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

20]

(21]

22]

23]

HDOR Y —FlEF— & %\ 7z Smart Access Vehicle
Service DXYFMEFHAM, AN THIBEE2LE RS E 5
32 [A4E K4 (2018), jstage.jst.go.jp, pp. 1B20S11b03—
1B20S11b03 (2018).

Aoki, S., Sezaki, K., Yuan, N. J. and Xie, X.: An early
event detection technique with bus gps data, Proceedings
of the 25th ACM SIGSPATIAL International Confer-
ence on Advances in Geographic Information Systems,
pp. 1-4 (2017).

Ito, K., Ito, M., Miyazaki, K., Tanimoto, K. and Sezaki,
K.: Data analysis on train transportation data with non-
negative matrix factorization, 2017 IFEFE International
Conference on Big Data (Big Data), iecexplore.ieee.org,
pp. 4080-4085 (2017).

Tse, R., Zhang, L. F., Lei, P. and Pau, G.: Social net-
work based crowd sensing for intelligent transportation
and climate applications, Mobile Networks and Applica-
tions, Vol. 23, No. 1, pp. 177-183 (2018).

Tonnelier, E., Baskiotis, N., Guigue, V. and Gallinari,
P.: Smart card in public transportation: Designing a
analysis system at the human scale, 2016 IEEE 19th
International Conference on Intelligent Transportation
Systems (ITSC), IEEE, pp. 1336-1341 (2016).
Tonnelier, E., Baskiotis, N., Guigue, V. and Gallinari, P.:
Anomaly detection and characterization in smart card
logs using NMF and Tweets., ESANN (2017).
Graells-Garrido, E., Caro, D. and Parra, D.: Inferring
modes of transportation using mobile phone data, EPJ
Data Science, Vol. 7, No. 1, p. 49 (2018).

Yamaki, S., Lin, S. and Kameyama, W.: Detection
of Anomaly State Caused by Unexpected Accident us-
ing Data of Smart Card for Public Transportation,
2019 IEEE International Conference on Big Data (Big
Data), pp. 1693-1698 (2019).

Poussevin, M., Tonnelier, E., Baskiotis, N., Guigue, V.
and Gallinari, P.: Mining Ticketing Logs for Usage Char-
acterization with Nonnegative Matrix Factorization, Big
Data Analytics in the Social and Ubiquitous Context,
Springer International Publishing, pp. 147-164 (2016).
Song, X., Kanasugi, H. and Shibasaki, R.: DeepTrans-
port: Prediction and Simulation of Human Mobility and
Transportation Mode at a Citywide Level.

McKenzie, G.: Urban mobility in the sharing economy:
A spatiotemporal comparison of shared mobility services,
Computers, Environment and Urban Systems, Vol. 79,
p. 101418 (2020).

McKenzie, G.: Spatiotemporal comparative analysis of
scooter-share and bike-share usage patterns in Washing-
ton, D.C, J. Transp. Geogr., Vol. 78, pp. 19-28 (2019).
Mathew, J. K., Liu, M. and Bullock, D. M.: Impact
of Weather on Shared Electric Scooter Utilization, 2019
IEEE Intelligent Transportation Systems Conference
(ITSC), pp. 4512-4516 (2019).

Zehr, S. D., Mathew, J. K. and Bullock, D. M.: Quanti-
tative Assessment of Pavement and Scooter Suspension
on Ride Quality, 2019 IEEFE International Conference
on Connected Vehicles and Expo (ICCVE), IEEE, pp.
1-6 (2019).

Lee, M., Chow, J. Y. J., Yoon, G. and He, B. Y.: Fore-
casting e-scooter competition with direct and access trips
by mode and distance in New York City (2019).

Jiao, J. and Bai, S.: Understanding the Shared E-scooter
Travels in Austin, TX, ISPRS International Journal of
Geo-Information, Vol. 9, No. 2, p. 135 (2020).

Brown, A., Klein, N. J., Thigpen, C. and Williams, N.:

© 1959 Information Processing Society of Japan

[27]

[28]

Impeding access: The frequency and characteristics of
improper scooter, bike, and car parking, Transporta-
tion Research Interdisciplinary Perspectives, p. 100099
(2020).

Blickstein, S. G., Brown, C. and Yang, S.: E-scooter
programs: current state of practice in US cities (2019).

FHER: SREHEENMEMOBM & IGH, B EHR
B {Z ¥ & FE= The journal of the Institute of Electron-
ics, Information and Communication Engineers, Vol. 92,
No. 9, pp. 768-774 (2009).

Tatian, P. A., Kingsley, G. T., Turner, M. A., Comey, J.
and Rosso, R.: State of Washington, DC’ s Neighbor-
hoods (2008).

Communityareasw numbers.

ARk S, 5 ER, BHE: #E6 7T — X9 H i
& NTF(2 - 58) T v YNV T — X DR 2B & A
#l, BT EHE(EY25E= The journal of the Institute of
Electronics, Information and Communication Engineers,
Vol. 99, No. 7, pp. 691-698 (2016).

Combettes, P. L. and Pesquet, J.-C.: Proximal splitting
methods in signal processing, Fized-point algorithms for
inverse problems in science and engineering, Springer,
pp. 185-212 (2011).



