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Communications issues for IoT

Urban  
Wireless 
Networks

Exploiting the data  
carried by the networkDeploying dense networks

Machine-to-Machine (M2M)  
communication protocols

Software  
and Cognitive Radio

Flexible Radio Front-End



22 USRP + 16 PicoSDR nodes 
http://www.cortexlab.fr/?page_id=387  

FIT/CorteXLab - http://www.cortexlab.fr  

http://www.cortexlab.fr/?page_id=387
http://www.cortexlab.fr


FIT/IoTLab - https://www.iot-lab.info/deployment/lyon/ 

11 A8 nodes 
https://www.iot-lab.info/hardware/a8/ 

https://www.iot-lab.info/deployment/lyon/
https://www.iot-lab.info/hardware/a8/


Cooperation / Mobility issues for Robots

Cooperative and  
Human-aware Robot Navigation

Bayesian  
Perception

Perception  
and Situation Awareness

Motion-planning  
in human-populated  

environment Multi-robot decision making  
in complex environments



FIT IoTLab - https://www.iot-lab.info/deployment/lyon/ 

12 TurtleBot 2 
Drone Parrot Bibop 

https://www.iot-lab.info/deployment/lyon/


Software / middleware issues for IoT

Autonomous  
Distributed 
Architecture 

Data / 
Computation 
Distribution

Fault-tolerance

Decision-making 
local / global

Scalability
Deployment 



Average

YOUPI - Fog/Edge Computing

25+ RPI 
 3 NUC 
3 Nvidia



YOUPI vs FIT(IoTLab/
CortexLab)/Grid5000 ?
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Reproducibility ? 
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Goals

• YOUPI: Yet Another *PI platform


• Off-the-shell hardware and software


• Capturing dynamic properties of the environment - not 
reproducible, but traceable - wireless connections/
interferences, mobility, user behaviour 


• Replay/analyse offline 



Heterogeneous Hardware

• 15 RPI3 + 10 RPI2 + 2 BanaPI (+ Arduinos)


• RPI3: ARM Quad Core 1.2GHz Broadcom BCM2837 
64bit CPU, 1GB RAM



Heterogeneous Hardware

• 3 NUCs


• NUC8I7HVK: Intel Kaby Lake G Core i7-8809G 3.1 GHz 
Quad-Core 8 thread / GPU Radeon RX Vega M GH 
Graphics 4 Go HBM2 (24 Compute Units, 1063 MHz) / 
32 Go DDR4-SODIMM 2400 MHz 

• NUC7I3BNH: Intel Core i3-7100U Dual-Core 2.4 GHz - 
4 threads / GPU Intel HD Graphics 620 (24 Compute 
Units, 300 MHz) / 16 Go DDR3-SODIMM 2133 MHz



Heterogeneous Hardware

• 3 Nvidias


• Jetson TX1: 256-core NVIDIA Maxwell™ GPU 998 MHz


• Nano: 128-core NVIDIA Maxwell™ GPU 921 MHz



Heterogeneous Wireless 
Communication Interfaces

• Bluetooth Low Energy


• 6LoWPAN


• 802.11b/g/n/ac


• LoRaWAN


• (Sigfox)


• + Ethernet Control Plan

Range

Short

Mid

Long



Energy Management

• Power-Over-Ethernet Switch / POE splitter


• Off-the-shell electric plugs: high failure probability


• Energy monitoring, switch on/off nodes



Edge Gateways: 
Constrained 


Computing&Storing

Capabilities



Software Management

• Image Server


• Network PXE boot / reflash all nodes / specific 
configuration


• Off-the-shell containers


• Docker


• Kubernetes



2 experiment feedbacks

• Streaming application deployment


• Edge topology capacity



Apache Storm deployment

Pod Pod

Pod

Pod

Pod

Joann Felipe Castellanos 



Out of memory

1G RAM : infinite loop of oom-killed, 
service relaunch every 10s



FogZimulateur 

Portail web collaboratif, accessible et 
multi-utilisateurs 

Simulation et prédiction des 
performances des plates-formes fog
computing ,

Génération des graphes et des 
statistiques

Tableau de bord ergonomique et interactif

Eddy Caron
Zakaria Fraoui



Vérification

Fichier de 
configuration existant

Application 
Construction 
de fichier de 

configuration

YOUPI





L’écart type de throughput du
fog est inférieur à 1

0.8



3.76%

L’erreur maximum entre le modèle 
et  les résultats de tests est inférieur 

à 4%



Future research work
• Off-the-shell electronic components: significant failure probability 

(electric plug, SD cards), normal behaviour 


• Highly-dynamic local fault-tolerance at the Edge? vs Energy?


• VXLAN, tunnelling SSH: encapsulation, not acceptable delay for 
Edge Computing 


• Efficient cross-domain network management?


• Several dynamic scenarios in 5G (IoT, vehicle, …)


• Computing/storing services handoff in multi-proximity clouds?



Future research work
• Fog Computing : SILECS Lyon - INSA & ENS


• CPER project proposal


• Interconnecting Gerland/La Doua Campus - City mobility

Fog Minidatacenters 
Infrastructure



Discussions ?
• CITI http://www.citi-lab.fr  

• Dynamid http://dynamid.citi-lab.fr  

• Chroma https://team.inria.fr/chroma  

• Agora https://team.inria.fr/agora 

http://www.citi-lab.fr
http://dynamid.citi-lab.fr
https://team.inria.fr/chroma
https://team.inria.fr/agora/

