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* PFLOW from PT (Person Trip Survey) data (2008~)
e PFLOW from mobile GPS data (2011~)
e PFLOW from mobile CDR data (2012~)
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Station
(11:45)
7 Sub trip 2
('I‘ETZS) o) Jﬁ (FL;aiIvr\;gy)
Sub trip 1 » —11:42 (Latl,Lonl)
(Walking) 23 ~ 11:43 (Lat2,Lon2)
: =~ 11:44 (Lat3,Lon3)
(‘ﬂf'gj) 1y ~ 11:45 (Lat4,Lon4)
i .o> Station ™ 11:46 (Lat5,Lon5)
sREEL '“ (1149) LBl > 1147 (Lat6,|_0n6)
—11:48 (Lat7,Lon7)
L-11:49 (Lat8,Lon8)
Sub trip 3 - 11:50 (Lat9,Lon9)
W (VVaIklng) FUTEE B RallWay i L 11:51 (Lath,Lonlo)
0 — o — . o geometry 11
’ Stepl. &RV T T—2DIA—T427 (Green line) ; B §t2§1$t221§§
\d] ~11:54 (Lat13,Lon13)
= Railway rough route A
(Blue line) pam | A
Walking wdl, W] Road b Road FETAE
« rough r.OUte topology geometry E AR
) (Redline) i e (Gray line) XD (Gray line)
w 2 Step3. RYrT—YDHIBRLIKIZE DL
Va2 153 fEl b 0D B ZE FEI A2 1B 0D (A
foee 3 *Y. Sekimoto et al. “PFLOW: Reconstruction of people flow by
tszmzyy recycling large-scale fragmentary social survey data”, IEEE
: Green line, Pervasive Computing, Vol.10, No.4, pp.27-35, Oct.-Dec. 2011.
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B 2001 - 3000
W 3001 -

3D visualization

3D visualization with 1-km2 mesh
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JICA-PT data

Ratios of various modes of
Survey Number main transportation
year of trips

Populatio
n

City
(million)

wheeler/car/t-a\xi/bus/rail)

9.45 1996 231,889 471,035 2%/10%/25%/58%/4%

Kuala Lumpur 1.39 1997 80,560 218,460 29%/44%/2%/23%/2%
3.08 1998 38,490 81,698 4%/25%/15%/56%/0%

Managua 120 1998 24,854 54,138 2%/25%,/4%/69%,/0%
Bucharest 2.15 1998 67,509 143311  0%/19%/0%/27%/54%
Phnom Pen 115 2000 18664 40,369 89%/11%"/-/-
Chengdu 3.09 2000 31,188 70,199 81%,/10%/4%,/4%/0%
Belem 1.78 2000 24,043 59529  15%/13%/2%/70%/0%
210 2000 423,237 108328 290/09%/42%/56%/0%
Tripoli 033 2001 3,608 7,615  35%/29%/17%/19%/0%
Cairo 14.4 2001 136,070 268,360  2%/13%/46%/29%/10%
Ho C(':‘iit","““h 3.18 2002 27,412 71,890 96%/2.4%"1/1.8%/ -
716 2004 63,716 188,949 89%/3.6%"1/6.7%/-
4.04 2004 20980 46,828 29%/29%1/68%/1%
Lima 8.04 2004 115728 270384  17.2%"2/13.7%/69.1%/-
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MOBILE AND UBIQUITOUS SYSTEMS

THEME:

Large-Scale Opportunistic Sensing

‘l 5 Guest Editors’ Introduction
Beyond Context Awareness

‘l A Tale of One City: Using Cellular Network Data
for Urban Planning

27 PFlow: Reconstructing People Flow Recycling Large-Scale
Social Survey Data

2

3 Estimating Origin-Destination Flows Using Mobile Phone
Location Data

4 5 Exploiting Social Networks for Large-Scale Human
Behavior Modeling
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PFLOW from GPS
(with trip segmentation & mode estimation)

EX) In case of GPS data of a person per one

<& (1)Extraction of stay points
* Total GPS data (12327)
e Stay points (864)

L8 |/ (2) Cluster of stay points
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(PFLOW from CDR)



Call detail record (CDR)
bile phone base station
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e t-OD (Transient OD)

o 1FFRE LA O E )

Trip

RBBIDAEN) VT ET S

Trip

Tower A » B B—C C D
|Moming Period ‘ | | ‘ Noon & Afternoon Period ‘
Time 8:00am 8:50am 9:30am 9:50am 10:30am 12:00am

Wang
(2012) &Y

\ San Francisco |

\
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CORMLEH -##HIEF{THo1-t-OD=

EN=E0YS i CORMBHHE1—H 695637 77,798,677 6,854,189 4,790,888

HomeZiHH TE451—4 677,670 70,014,818 3,995,353 3,311,932
NI % x ZRBE
%ﬁ?%mﬂ-\n/ A=l L 647,469 55,383,314 2,877,197 2,430,487

—J/\ =
ANAIZB>TI KL=t D 647460 172843289 7,597,256

(3%1)
BENEA AR IRS7-1D 647,469 105,118,806
BEEMAFON. RO/ A
NICEBRYRT—DD/— 73,473 11,306,629
RAZLED
1HOR)yTHRB RS LI-ED 6a7469 20512590 oo

(3%2)

(1) 2009 D A O#fEHE (RIRIPTTOIAEE) EDMARIZERIZEENSHRAO
A= EHLEED
(%2) A—FHIZFEH )y T42.7 BIRIPTTOREBE) 28T E&HE-1D
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Tourism Health Disaster
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EERH9(1ZE (Nature)

Nature

Understanding individual human mobility
patterns (2008)

Predicting human activity (2010)

Understanding mobility in a social petri dish
(2012)

Unraveling the origin of exponential law in
intra-urban human mobility (2012)

Understanding Road Usage Patterns in
Urban Areas (2012)

A universal model for mobility and migration
patterns (2013)

Approaching the Limit of Predictability in
Human Mobility (2013)

Diversity of individual mobility patterns and
emergence of aggregated scaling laws (2013)

44



a

Hickey Blvd:
V~400 (vehicles/h)

Kroad: 12

HighwayD FH R B =

P(V) ~ e V1493 pay

R Arterial Road ('*'E%)
‘ O 153838

2000

4000 6000

T/r [‘Jﬂ"‘l‘;f‘lﬂc f’l‘\nll?‘\

8000

10000



NO

Do you have an interest in analyzing Big O
Swiss partners have recently completed
participants was collected in the course g

The Maobile Data Challenge [MDC) releases
to analyze a comprehensive and relativel
be invited to participate in a workshop or

Recent MDC news:

June 21st, 2012
Conversations by Mokia cites MDC 201
June 21st, 2012
The best entries of MDC 2012 are rel
June 11th, 2012
+ A dedicated web page for the MD
May 20, 2012:

:Challenge

learn more other data sources participate

iIntroduction

Orange “"Data for Development” - D4D - is an open data challenge, encouraging research teams
around the world to use four datasets of anonymous call patterns of Orange's Ivory Coast
subsidiary, fo help address society development questions in novel ways. The data sefs are based
on anonymized Call Detail Records extracted from Orange's customer base, covering the months of
December 2011 to April 2012.

Research teams wishing to take on the challenge and participate to the development of lvory Coast
society will have access to the data to analyse it and cross-compare it with other types of data to find
useful insights. The best research results will be selected by an independent D4D committee and will
be presented at the 2013 NetMob conference and later at an event in Ivory Coast.

objectives and description

The goal of the D4D challenge, in line with our Group's Orange for Development initiative, is fo
contribute to the socio-economic development and well-being of populations. Knowledge of typical
behaviours of mobile telephone users can be very useful, for example to identify early signs of
epidemics, to be reactive in times of crisis, to measure the threat and resultant impact of droughts,
to optimize the usage of certain infrastructures, etc. The research subject can be chosen freely as
long as it relates to an objective of development and improved quality of life for all.

Orange encourages the participants to cross-compare D4D data with other types of data which they
have found through their own research. By way of example and to stimulate ideas, a list of data
sources from NGOs or international organizations is available on this website, although Crange
cannot of course guarantee the quality or their relevance for all projects.

This website is available to researchers, public institutions or NGOs involved or interested in the

newsletter sign in

suggest

News

- The Voices project :
Epidemiological data collected viz
mobile

The Mérieux foundation, Orange labs, the
Ecole Supérieure Multinationale de
Telécommunication from Senegal and the
National Network of Laboratories from
Senegal are launching a pilot application
addressing biomedical laboratories, in the
framework of VOICES European project.
With just mobile phones, the laboratories
can easily collect epidemiological data anc
implement more reactive health monitoring
policies.

More: hitp//mvoices. eu/

- Development Data Challenge,
London — August 2012

On August 25 and 26, the development
Data Challenge took place in London,
organized by the Open Knowledge

Ernindatinn and hnotad ha Tha Coardian
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