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Federated Learning
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Image issue de : Ng, D., Lan, X., Yao, M. M. S., Chan, W. P,, & Feng, M. (2021). Federated learning: a collaborative effort to achieve better medical
imaging models for individual sites that have small labelled datasets. Quantitative Imaging in Medicine and Surgery, 11(2), 852.



Challenges

« Communication colteuse : échange de données massives...
e Confidentialité des données
* Hétérogénéiteé statistique : données non-1ID, déséquilibrées

* Hétérogénéité des systemes : équipements (connexion et hardware
variable)



Federating Average (FedAVG)

Algorithm 1 FederatedAveraging. The K clients are
indexed by k; B is the local minibatch size, E is the number

of local epochs, and 7 is the learning rate.

Server executes:
initialize
foreachround i =1,2,... do
m < max(C - K, 1)
S; < (random set of m clients)
for each client & € S; in parallel do
wyf,, < ClientUpdate(k, w;)
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ClientUpdate(k, w): // Run on client k
B < (split Py, into batches of size I3)
for each local epoch i from 1 to F do

for batch b € B do
w 4 w — nVE(w;b)
return w Lo server

Issu de : McMahan, B., Moore, E., Ramage, D., Hampson, S., & y
Arcas, B. A. (2017, April). Communication-efficient learning of deep
networks from decentralized data. In Artificial intelligence and
statistics (pp. 1273-1282). PMLR.
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Issu de : https://medium.com/nerd-for-tech/build-your-own-
federated-learning-model-2c882ea8cfde



https://medium.com/nerd-for-tech/build-your-own-federated-learning-model-2c882ea8cfde

Continous Learning
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Issu de : Parisi, G. I., Kemker, R., Part, J. L., Kanan, C., & Wermter, S. (2019). Continual lifelong learning with
neural networks: A review. Neural Networks, 113, 54-71.
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Liens intéressants sur FL :

* https://federated.withgoogle.com/

* https://federated-learning.org/fl-icml-2021/

 https://sites.google.com/view/fl-tutorial/

* https://sites.google.com/view/federatedlearning-workshop/schedule +
vidéo

e https://github.com/poga/awesome-federated-learning

* https://paperswithcode.com/task/federated-learning

Sur CL:

* https://paperswithcode.com/task/continual-learning



https://federated-learning.org/fl-icml-2021/
https://federated-learning.org/fl-icml-2021/
https://sites.google.com/view/fl-tutorial/
https://sites.google.com/view/federatedlearning-workshop/schedule
https://www.youtube.com/watch?v=GH7nwdqGypA
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