
F
IG

 1
1

0
0

1 / 4

M
L

 m
o

de
l

T
E

E

T
E

E

T
E

E

T
E

E

1
01

1
02

1
01

1
01

1
03

1
0

4

1
05

1
05

1
05

1
0

5



F
IG

 2
2

0
0

2 / 4

2
0

1

2
01

2
01

2
02

2
03

2
03

2
03



F
IG

 3
3

0
0

3 / 4

3
01

3
03

3
02



Receive, for each perturbation of a plurality of 
perturbations of model parameters a change of loss 

caused by the perturbation 

Estimate a gradient of the loss from the determined 
changes of loss

Update the machine learning model by changing the 
model parameters in a direction for which the estimated 

gradient indicates a reduction of loss
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