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How can we use MP data to estimate daily 
urban mobility ?

Challenges:
§ Recent topic, few research.
§ MP Data is sparse, noisy.
§ Par4al popula4on knowledge.
§ Unsupervised models.
§ Few Valida4on Data.

Objectives:
§ Population time variant densities & count. ü
§ Population flows by transport modes.

ex: phone covered by 2 
overlapping cells → 
handover, ping pong…

1. MP Presence count
2. Spatial Mapping →

σ" = 	∑&'. σ'

3. Land Use Filtering for 
noise reduction:

4. StaZc CalibraZon with census data (constant in 4me): 
ρ = α.)* ; ρ: pop density ; σ: MP presence.

5. Dynamic rescaling with user day activity.
6. Validation on Stadium events.

→ Clustering on blocs MP activity.

NRMSE for es4mated popula4on in Paris 
area Stadiums during 10 sport events.

VALIDATION

LAND-USE

Dynamic coeff. estimated with static 
coeff. corrected by mean user activity

MODEL PARAMETERS

SPATIAL MAPPING PERFORMANCE

j :bloc 
i:cell § Semi-Supervised Multimodal Cell Scoring.

§ Baseline model with spatial features.
§ Spatio-temporal feature based model.

§ Unsupervised Trajectory mode Inference. 

§ Growing urban populaZon and flows.
§ Ubiquitous MP (Mobile Phone) data available (big 

data).
§ Provide urban mobility knowledge.
§ Ci4es need smarter transport.

§ Deville et al, Dynamic population mapping using mobile phone data, 2014
§ Khodabandelou et al, Population estimation from mobile network traffic metadata, 

WoWMoM 2016

Case Study: 
§ Ile-de-France 2 months data 
(in partnership with Bouygues Telecom).

Use cases: Daily Population 
§ Densities at census bloc scale (IRIS).
§ Counts for indoor spaces (stadiums, 

shopping centers, museums, train 
stations, tunnels, closed transport hubs).

RESIDENTIAL OTHER

• Pearson Corr. 
• R²
• NRMSE

EVALUATION METRICS


