1/8

e 100
Server side 110
Discriminative
model 10
|
Gradient Discriminative
model
Client side

Data owner A 120-1 Data owner B 120-2 Data owner C 120-3

GNNa 20 ‘ GNNB 20 l ‘ GNNCc 20 l

FIG. 1

Server side device

120 b
fﬁ * ‘-“'
1 ¥ a 1
[ofele] MRS (IR (][] [[=[] [EIEE [+ [-[]
N1
N6 N9 | Ng N6 NN N2
N10 NS5 N1
[“[=[] (][] |
A
|I
A ) \
/ [
— — J \
Data owner Data owner Data owner
110-1 110-2 110-3

FIG. 2



First member
device 310

Second member
device 320

2/8

FIG. 4

Model training system
ya 300

First member
device 310

First member
device 310




3/8

-~ A0

First member First member First member Second member
device 310-1 device 310-2 device 310-3 device 320

Initialization process of each party 501

Each data owner obtains respective current training data 502

l Model prediction 503 ' l Model prediction 503 'l Model prediction 503 '

Model update ﬂﬂ

Model update 504 Model update 504

Updated neural network model + local sample distrill)ution information 505

} >
Updated neural network model + local sample
distribution informati‘on 505

.

Updated neural network model + local
sample distribution information 505

.

>

Neural network model
reconstruction 306

Determine overall
sample probability
distribution 507

Reconstructed neural network model + overall
sample probability distribution 508 |

A

Reconstructed neure'\l network model +
overall sample probability distribution S08
- ]
Reconstructed neural network
model + overall sample
probability distribution S08

Update the first
neural network
submodel 509

Update the first
neural network
submodel 509

Update the first
neural network
submodel 509

Is an end-of-cycle condition met? 510

End the
procedure

FIG. 5




4/8

F"& xo
Alice —
pu % 2 x
Bob -
FIG. 6
E ]
y X4 Xp
o (
1 ||
Alice Bob



5/8

Second member
device 820

Secure aggregation

N
=

47/ | I \ N — ﬁ*
First member First member * First member
device 810-1 device 810-2 <Hz>\\ device 810-3
<N; >
<H12> <H2> <Hz2>
H22 Ha2
H21 H31

FIG. 8



6/8

Model prediction unit 910

(Model update information
determining unit 920

Data providing unit 930

Data obtaining unit 940

Model update unit 950

L

Model training apparatus
900

FIG. 9

Loss function determining
module 1010

p
Model update information
determining module 1020

Model update information
determining unit 1000

FIG. 10



7/8

p
Distribution similarity
determining module 1110

P
Model update module
1120

Model update unit 1100

FIG. 11

~

o

Data obtaining unit 1210

( Model reconstruction unit
1220

[ Probability distribution
determining unit 1230

L

g

Data allocation unit 1240

Model training apparatus
1200

FIG. 12

Sample distribution
information determining
module 1310

[ Probability distribution
determining module 1320

Probability distribution
determining unit 1300

FIG. 13



8/8

Electronic device 1400

Processor 1410

I

Bus 1460

I

Communication
interface
1440

Internal memory
1430

FIG. 14

Memory
1420

Electronic device 1500

Processor 151

I

Bus 1560

I

Communication
interface
1540

Internal memory
1530

FIG. 15

Memory
1520




