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Ebola patient weekly spreads
(Dec.30, 2013 - Jul. 22, 2015)




Estimated Peole Movements (2015.06.07) N=640,504
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People Flow (7, June 2015) Sierra

4
1
1
\ -
\ o
I T
N T
5 -~ e
) /%ﬂ”“__\\»/ -) ==
- ) -~
A '/'I }
(Y -
1 If
i
725
7T o LN - .
"\\I, 3 : ~
§
: A _‘/
.
e
H\
o |
-
P 6{___‘__ -
e
\ ( | 5 - end __,‘?
i e
f '

Leone

06:00:00



o~

7INZ o
thala U7 k'\ Banian
@ B T oma— .
Map of Sierra L
- ap of Sierra Leone "
Forécaria 5[0
: NEY= Daya
Z4FR
Figuia-5 Gokoro Mo F4 PP
Kamaranka ol e .
INIINT Diaria
- Bambaya N1 |
Fogo Sakura +3 Rt
“ERe
KT 4 Fala AT 217 —
- 4 g A : Kissidougou
HhUEP Bom Karina Alikalia  Kena Toria Kouria
Kambia
N7+ g7
ahvFP= NVHh Bumbuna Kulia I07
Rokupr . Mamaka

o Possible epicenter

7 R = FIh
Freetown g 3
oW R
Port Loko vIISH S5t Peyima
[ o/ 8y Magburaka Swh 7}efeIa
Capital City)- F
Koidu
oV} - 5
T s
Masang Motema Guéckédou
NYPH
Masiaka Yonibana T
i ,(Yell:e’) Kangari Hills
Ay
: " Kenema
Waterloo J A7
e Mano Banda Kailahun Buedu Bitit
Ir2y HFAAP—~ A
Rotifunk TN Taisra Vamandu h : NTB )
Moyamba - o SP g a lmbu '
NAA7 NoFoT
Baiima Pendembu
~A ~/
= Mai <A Mano ) 'z A=/
2 - Maka H— Segbwema Mania
o T _awoos N By y YR
2 Shenge 14t N Bumpe : ;77 Jenne
i_j Mamboma plala gma
299 Serabu 4 Fala
Giehun
S o—v
N=7 ;{‘;;; Loma
Mania  \patakan SIS
OA Matru Pandebu-Tokpombu
5 R = Yagoi Gandorhun
H T4 : £ Lofa-Mano . Kortu
San Bonthe INA iy National Park Bieden
Bum Potoru
Vi Foindu
Gbap NN
[N Pujehun
Tom Sawula Suo
Mano hRE Zeh
Bomi . e .
: Baisu Pi
Bandela Kita
Kasi

Bopolu

®

[P -



Contribution of CDR Analysis

« Real-time Information on People Flow will help
— Ebola outbreak analysis and control
— Evacuation Guidance from Floods
— Road Planning and Management etc.

— Transboundary movement could be estimated by using IMSI, if
randomized with the same seed number.

« For MNO’'s

— Base station
optimization etc.




Privacy is Protected with Randomization

By MNO ( Mobile

Network Operator)
IMSI, Rando
. Randomized ID
IME| etc 1zation
ldentification Randomized, unique
information number
connectedtoa NOT connectedto a
specific user specific user
Impossible to restore )
IMSI and IMEI from the

Regulatory Authorities
(Analyst@ITU)

Randomized ID.

Aggregated Analysis Results
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CDR(Call Detail Record) data

Data on time and location (base station) of
voice/messaging /data communication of each hand-
set for billing purposes. Data is recorded only when
calling, messaging and data communication. =
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An Important Finding

* Shifting from rural areas to cities and
towns for the outbreak.

— Together with People Flow.



How to Track People Flow?

L =4

e Questionnaire or Interview?

* Counting vehicles at gates or
surveillance points?



How to Identify the Location of Subscribers?

GPS

Location: <good>

S— Location: <coa%se>
10 m.=200m. 2 ) 100 m.—4km.

Need to embed location data
transmission software

All hand-sets .



 Mapping Movement of a Handset from CDR data
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Estimating Moving Route and Stay Points of a Subscriber
from the Movement of the Handset
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Estimated Moving Route
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Estimating Hourly Population Density
by Aggregatlng Number of People in a Grid-Cell.
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Calling Demand Density at a specific time slot
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People Flow (7, June 2015)
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Hourly Population Density (7, June 2015) Sierra Leone
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Hourly Population Density (7, June 2015) Freetown
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Further Analysis of People Flow;
Freetown B0
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Suggestions for future works

« 2nd Pjlot project
— Tracking transboundary (international) movement
of people among Sierra Leone, Guinea and Liberia.
— Connecting data with Randomized IMEI.

 Development of Real-time Monitoring and Analysis
System for Sierra Leone, Guinea and Liberia
— MNQ’s: Randomizing CDR

— RA’s: Integrating Randomized CDR and Conducting Analysis
to Map Real-Time People Flow

— ITU: Technical Support and Capacity Building
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Appendix; Data Management Scheme

In the premise of MNO

Conducted in the / \
premise of MNO Original CDR data provision By MNO
under the supervision
of National Regulatory
Commission and ITU : —
— Randomized/Anonymized CDR data By MNO
S . . /
upervision Aggregating for By MNO with technical
People flow statistics | assistance of UT
National
RegUIa_toTy People flow statistics data .
Commission (€ People flow statistics
y

Additional analysis By UT under the
for Ebola Control supervision of ITU

Reporting |By UT under the supervision of ITU ) )
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