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Abstract

Deep learning using an artificial neural network has been recently researched and developed in various fields such
as image recognition, big data and data analysis.

However, federated learning has emerged to solve issues of data privacy invasion and problems that increase the cost
and time required to learn. Federated learning presented learning techniques that would bring the benefits of distributed
processing system while solving the problems of existing deep learning, but there were still problems with server-client
system and motivations for providing learning data.

So, we replaced the role of the server with a blockchain system in federated learning, and conducted research to solve
the privacy and security problems that are associated with federated learning. In addition, we have implemented a block-
chain-based system that motivates users by paying compensation for data provided by users, and requires less maintenance
costs while maintaining the same accuracy as existing learning.

In this paper, we present the experimental results to show the validity of the blockchain-based system, and compare
the results of the existing federated learning with the blockchain-based federated learning. In addition, as a future study,
we ended the thesis by presenting solutions to security problems and applicable business fields.

B Keyword : Blockchain, Artificial intelligence, Fedrated Learning, Smart Contract, dApp
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Algorithm 1 Give Incentive to User

Procedure FL_Token( Weightg.,.nded modes Weight, dep AAAress,c.,)
Let riweight « average of Weighty,,

/| = Let ulWeight «— average of Weight,,
Blockeh: -
"R" il Pl = Let dif weight « absolute_value(rieight - uWeight)
Iy ] if dif weight < 0.1 then
X | _‘:»';: 1 Send five tokens to Address, e,
elseif dif weight < 0.2 then
o W/ \m‘ i Send three tokens to Address,,,,
else
" b4 Send a token to Address,e.,
[ ] "] 8 8 endif
l A end procedure
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