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Algorithm 1 Federated distillation (FD)

Require: Prediction function: F'(w, input), Loss function: ¢(F, label), Ground-truth label: ¥input

1: while not converged do

2 procedure LOCAL TRAINING PHASE (at each device)

3 for nstepsdo: B,y < S

4 for sample b € B do _

5: v« w® —gV{s(F@®,b),w) +7- S(Fw®,b), £{,))
6 F,Ef;b — Ff’;b + F(w®,b), cntL”Lb — cntf:’)yb +1

7 forlabglé=1{2,---?Ldo .

8 F_‘,fiz «— Féfg/cntt)e : return F) to server

9: procedure GLOBAL ENSEMBLING PHASE (at the server)
10: for each devicei = 1,2,--- , M do
11: for label £ = 1,2,--- , L do
12: Fk,g — Fk,e + F_‘,E'Z
13: for each devicei = 1,2,--- , M do
14: for labglé =12,---,Ldo A _
15: B g Frg = FOL B, B /(M = 1) : return E), , to device i

end while
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EHS

Algorithm 1 FLD with Mix2up (Mix2FLD)

: Require: {Su} withd € D, A € (0,1)
while |Gy, — Gounl/|Goin| > € do
: Device d € D: . > Qutput upload
if p=1 generates {3’} via (6) end if > Mixup

updates w$" in (1) and F% in (2) for K iterations
unicasts {Fz’n} (with {éfi”]} if p = 1) to the server
: Server: > Output-to-model conversion
if p=1 generates {éf}(’lllij ,]} via (7) end if > Inverse-Mixup

computes G7,, .

10: updates wgk) via (5) for K, iterations
11:  broadcasts G;od = wf,K"’) to all devices

122p+p+1

13: Device d € D substitutes w‘(io) with G? . > Model download
14: end while

W kW e
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