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Mobile micro-measures against epidemics

Data for development The problem Our idea

Can mobile phones protect us from the flu?

What’s next?

E(∆Si) = −λiSi

E(∆Ii) = λiSi − gIi

E(∆Ri) = gIi

How we use the data

Take advantage of 
mobile technology. We 
get:
 

1. a way to get personal 
measurements 
(location, activity, ...)
 

2. a channel to send out 
individualized recom-
mendations.
 

We call our mitigation 
techniques mobile 
micro-measures.
Key properties:
- personalized
- adaptive
- state-independent.

Motivation
Working at the level of single 
individuals:
 

Can we rewire the contact 
graph in order to curb the 
spread of the disease?
 

Can we trigger a phase transi-
tion in the epidemic process?

Restrict trips across 
communities

Segment social com-
munities

Send risky individuals 
home

The project took part in the 
Orange D4D Challenge, competing 
with 165 teams.
 

Goal: make use of datasets derived 
from 2.5B phone calls  in Côte 
d’Ivoire for development purposes.

We focus on human-mediated epidemic diseases. 
Traditional mitigation measures such as quaran-
tines don’t work:
 

- they’re expensive and slow to put into place
- they treat populations in aggregate and miss indi-
vidual particularities

Based on movement patterns,  
identify mobility communities 
and discourage trips across com-
munities.

Intuition: weaken weak geogaphical links

Uncover social communities in 
the population and decrease the 
proportion of inter-community 
contacts.

Intuition: rewire accidental contacts

Using global information about 
the epidemic, target selected in-
dividuals and redirect them to-
wards their home.

Intuition: home is a safe place
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We developed a simple, data-driven model of 
human mobility trained on the location of phone 
calls of 250’000 mobile users in Côte d’Ivoire.

To condition the spread on mobility, in-
dependent SIR epidemic processes are 
instantiated around each cell tower.
 Taking advantage of the data pro-

vided by Orange, we build a simula-
tion framework to gather insights 
about how our micro-measures 
work out, at the level of single indi-
viduals.

CutCommunities DecreaseMix GoHome

We find that mobility 
communities in Côte 
d’Ivoire are weakly con-
nected.
 

By impacting only a 
small fraction of the 
trips (< 13 %) we are 
able to delay the peak 
of the epidemic by 15%.

mobility communities

infection curves for different segmentation rates infection curves for different rates

Depending on the 
proportion of indi-
viduals affected, we 
are able to reduce 
the spread by 20%.

Depending on the proportion of contacts that we 
rewire, we are able to delay the peak by up to 
20%. However, we don’t reduce the spread.

“Epidemic Mitigation through 
Mobile Micro-measures”
 

presented at
NetMob 2013, Boston

The most limiting assumption is that of random mixing inside regions. To overcome this, we would like to start working with contact graphs.


