
 

 

1/13 
1

0
0

C
o

n
tr

o
l 

u
n

it
1

2
3

H
y

p
er

n
et

w
o

rk
 

1
2
1

..
.

1
1

0
-1

1
1
0

-2
1
1
0
-K

1
2
0

S
u
b
n
et

w
o
rk

1
1
1

L
o
ca

l 
d
a

ta
1
1
2

C
o

n
tr

o
l 

u
n

it
1
1
3

S
u
b
n
et

w
o
rk

1
1
1

L
o
ca

l 
d
a
ta

1
1
2

C
o

n
tr

o
l 

u
n

it
1
1
3

S
u
b

n
et

w
o
rk

1
1

1
L

o
ca

l 
d
a
ta

1
1
2

C
o

n
tr

o
l 

u
n

it
1

1
3

F
IG

. 
1

  



 

 

2/13 

First device
First device

First device Second device
...

110 120

202 Indication about a 

structure of a subnetwork

204

206 Parameter of the subnetwork

208

212

210 Parameter of a trained 

subnetwork

200

 

FIG. 2  



 

 

3/13 

310

Send an indication of a structure of a subnetwork model to a second device, where the 

subnetwork model is determined by adjusting a structure of a hypernetwork model

300

330

Train the subnetwork model based on the received parameter

320

Receive a parameter of the subnetwork model from the second device

Send a parameter of a trained subnetwork model to the second device

340

 

FIG. 3  



 

 

4/13 

410

Receive an indication about a structure of a subnetwork model from a plurality of first 

devices, where the subnetwork model is determined by adjusting a structure of a 

hypernetwork model

400

420

Determine a parameter of the subnetwork model based on the indication and the 

hypernetwork model

Send the parameter of the subnetwork model to the plurality of first devices for the 

plurality of first devices to separately train the subnetwork model

Receive parameters of trained subnetwork models from the plurality of first devices

Update the hypernetwork model by using the received parameters

430

440

450

 

FIG. 4  



 

 

5/13 

First device
First device

First device Second device
...

110 120

502 Parameter of a hypernetwork

504

506 Parameter of a trained hypernetwork

508

510 Preconfigured parameter

512

500

 

FIG. 5  



 

 

6/13 

600

Send the hypernetwork parameter to a plurality of selected first devices for the 

plurality of first devices to locally train the hypernetwork

Receive local parameters of trained hypernetworks from the plurality of first devices

Update a global parameter of the hypernetwork

T rounds?

Select a hypernetwork, and generate an initial parameter

Determine a current global parameter of the hypernetwork as a preconfigured 

parameter of the hypernetwork

610

620

630

640

650

660

 

FIG. 6  



 

 

7/13 

700

Adjust a structure of a plurality of layers of the subnetwork model to obtain a 

plurality of candidate neural network models

Select one candidate neural network model based on accuracy of the plurality of 

candidate neural network models to update the subnetwork model

Is a resource constraint met?

Determine a structure of the subnetwork model

Initialize a subnetwork model

710

720

730

740

750

 

FIG. 7  



 

 

8/13 

8
0
0

...

...

...

...

..
.

In
p
u
t 

la
y
er

N
o
n
-p

ru
n
ab

le
 l
a
y
er

p
ru

n
ab

le
 l
a
y
er

 L
1

N
o
n
-p

ru
n
ab

le
 l
a
y
er

O
u
tp

u
t 
la

y
er

C
1

C
2

C
m
1

F
IG

. 
8   



 

 

9/13 

Method

High performance

Low performance

92.75

92.55

93.29

92.52

92.64

91.68

93.05

92.45

FedCS(Ours)

FedUniform

FedCS(Ours)

FedUniform

FedAvg

FedAvg

92.74

92.58

92.10

92.10

92.63

92.66

92.82

92.38

92.47

93.08

89.49

89.49

CIFAR-10

IID NIID

Glo. Glo.Loc. Loc.

 

FIG. 9A 

64.29

49.16

0 20 40 60

CIFAR-10

FedUniform

FedCS

 

FIG. 9B  



 

 

10/13 

Quantity (M) of parameters

F
L

O
P

S
(M

)

8080

60

40

0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25

FedUniform

FedCS

 

FIG. 9C 

Method

CIFAR-10

IID NIID

FedPA

PLT 76.42

92.75 93.29

85.79

 

FIG. 9D  



 

 

11/13 

Sending unit

1000

Receiving unit

Training unit

Model determining unit

1010

1020

1030

1040

 

FIG. 10  



 

 

12/13 

1110

1120

1130

1100

1140

Receiving unit

Unit for determining a parameter of a 

subnetwork model

Sending unit

Hypernetwork update unit

 

FIG. 11  



 

 

13/13 

CPU ROM RAM

I/O interface

Input unit Storage unitOutput unit
Communication 

unit

1201

1200

1202 1203

1204

1205

1206 1207 1208 1209

 

FIG. 12 


