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Recent Work

1. Mobile networking systems design
▪ Nervion cloud-native RAN emulator [MobiCom’21]
▪ WhiteHaul white space spectrum aggregation system [MobiSys’20]

2. Data-driven mobile network automation and optimization 
▪ Anomaly detection and troubleshooting

o Automated jammer detection with JADE [INFOCOM’22]
o Network slice performance monitoring [TNSM’20]

▪ Energy efficient virtualized RANs [INFOCOM’21]
▪ Spectrum sharing

o Learning driven spectrum sharing in neutral-host small cells [JSAC’19]
o Communication-free inter-operator interference management [TCCN’19]

3. Mobile network data generation and analysis
▪ City-scale traffic snapshot generation with CartaGenie [PerCom’22]
▪ City-scale spatiotemporal traffic synthesis with SpectraGAN [CoNEXT’21]
▪ National scale mobile service usage diversity analysis [WWW’19]

➔ Jon’s talk

➔ Caner’s talk



Barriers to Accessing Real-World Network Data

• Operators / service provider concerns about:
▪ revealing commercially sensitive info

▪ compromising subscriber privacy

• Result: Only few have access to data (through restrictive NDAs) ➔
Limits innovation and reproducibility

• Measurement data collection is costly and time-consuming



Synthetic Data Generation as a Remedy

• Leverage access to limited amount of  real data for designing models that 
can then generate unlimited amount of  “like-real” data
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Mobile Network Traffic Data

• Lots of  applications within networking:
▪ Resource management
▪ Mobile network infrastructure planning
▪ Network energy efficiency optimization
▪ Network monitoring
▪ …

• And beyond:
▪ Urban sensing & computing
▪ Inference of  commuting patterns & 

segregation
▪ Monitoring demographic patterns
▪ Detection of  land use & its dynamics
▪ Transportation engineering, urban 

planning, road traffic surveillance
▪ … 



A Key Insight: mobile 

traffic data is correlated with 
publicly available “context” 
info

… but in a complex, non-deterministic
manner

→ something deep generative models
can capture
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So: Learn p(mobile traffic data|public information)

… using deep generative models.
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Another Key Insight
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Qualitative Results

Time-averaged mobile traffic (all models)

Spatial-averaged city-wide mobile traffic (City B)

Peak distributions  (City B)



SpectraGAN Demo





Use Cases: Dynamic Human Presence Mapping

Tracking of  population density in real-time using mobile traffic data

- Multivariate regression model [1] to track population pi(t) at grid cell i
and time t from network traffic xi(t)

- Estimated according to [1]

- Comparing the outputs the model
 Peak signal-to-noise ratio (PSNR) > 25
 Values of  PSNR > 20 are acceptable [2]

[1] G. Khodabandelou et al. 2019. Estimation of Static and Dynamic Urban Populations with Mobile Network Metadata. IEEE Transactions on Mobile Computing 18,
9 (2019), 2034–2047. https://doi.org/10.1109/TMC.2018.2871156
[2] N. Thomos, N. V. Boulgouris, and M. G. Strintzis. 2006. Optimized transmission of JPEG2000 streams over wireless channels. IEEE Transactions on Image Processing 
15, 1 (2006), 54–67. https://doi.org/10.1109/TIP.2005.860338

Dynamic people presence estimated at five different times of the 
day for a sample city 

https://doi.org/10.1109/TMC.2018.2871156


Summary

• Readily available context + generative models = solution to data accessibility

• Domain specific insights necessary for high-fidelity and generalizable data 
synthesis

• Developed a suite of  deep generative models for mobile traffic and beyond:
▪ SpectraGAN [CoNEXT’21], CartaGenie [PerCom’22], …

• Synthesized mobile traffic data for multiple cities publicly released via 
https://github.com/netsys-edinburgh/

• Several further challenges to investigate on:
▪ Mobile network data generation

▪ Foundational research in generative modelling, informed by our domain specific data 
synthesis experience

https://github.com/netsys-edinburgh/

