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Motivation (Convergence of FedAvg)

SGD
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FedAvg



Method (SGD+FedAvg)
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1. How to accelerate global model convergence while ensuring low communication?

① SGD(Good convergence speed+Bad communication overheads)

② FedAvg (low communication overheads+Bad convergence speed)

A new algorithm with good convergence 
speed and low communication overheads

2. SGD features in updating the global model



Method (SGD+FedAvg)
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3. How to add features from SGD to FedAvg?

Improved FedAvg algorithm(SCAFFOLD)original FedAvg algorithm



Method (SGD+FedAvg)
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4. How to find correction item？

c

c‐ci

Round 1  update

ci

ci:  average gradient of client 1 local k updates in 
Round 1. 

c: global average gradient, The first round of
updates is aggregated (Ci) and the second round
is sent to each client



Method (SGD+FedAvg)
5. Two ways to update client model average gradient

option I. Calculate the client gradient using the initial global model x(provided by the server)
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SCAFFOLD  and  FedAvg
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Experiments
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Experiments
Table 3. Communication rounds to reach 0.5 test accuracy for logistic regression on EMNIST as we vary number of epochs.
1k+ indicates 0.5 accuracy was not reached even after 1k rounds, and similarly an arrowhead indicates that the barplot
extends beyond the table. 1 epoch for local update methods corresponds to 5 local steps (0.2 batch size), and 20% of clients
are sampled each round.

9



Experiments

10



THANKS

Nanjing University of Aeronautics and Astronautics

11


