WO 2024/220790 PCT/US2024/025383

1/9

User Device
108

Communication
Network
112

Model Analysis Database

System <
102 o

FlG. 1



WO 2024/220790 PCT/US2024/025383

2/9

200
202
Select sample
i) 204
Input sample to machine learning model
1 206
Perturb sample
1 208
input perturbed samples
1 210
Determine subset of perfurbed samples
) 212
Determine smallest perturbation distance
J 214
—x Perturb hidden/output layer representation
7 216
Repeat Input perturbed representations
for _ 218
hidden Dotorm b‘l’ : o
and/or etermine su setq perturbe
output representations -
layer(s) v Pt
| Determine smallest perturbation distance
for respective layer
i) 222
Determine vulnerability metric(s)
i) o 224
Retrain machine leaming model




WO 2024/220790 PCT/US2024/025383

3/9

321
S

FIG. 3A



WO 2024/220790 PCT/US2024/025383

4/9

322
<5

FlG. 3B



WO 2024/220790 PCT/US2024/025383

5/9

23
2
<

01— N\
Smh

323
<5

FlG. 3C



WO 2024/220790 PCT/US2024/025383

6/9

23
2
<

301 SN

302 :

FlG. 3D



WO 2024/220790 PCT/US2024/025383

7/9

400
....... 404
Authentic
input
&) 405

A

Normal Output

+ Perturbation

405a

Abnormal Qutput

Adversarial
input

. 406

Model Developer
Device(s)



PCT/US2024/025383

WO 2024/220790

8/9

-
W

S Old

FA0
WI9sAg
IBPINGI

SOIIBE
LONoBSURL ]

v0S

LWBISAS 18NSss)

\ ﬁ/

ois
waisiAg &

Jannboy

ZiG
SUOMIBN
UOIBOILINILCS

Vad

806
waisig
UBYSIaN

IS ;

905
20IA8(]

ABLIOISND)




PCT/US2024/025383

WO 2024/220790

9/9

9 'Old

pig
soBUSIU

UOHEDIUNWILIOD

Zi8
wisuodwon

mnding

018
1wsuoduion)

ndug

~

AL

-
o
€O

809

wauoduwion
sbeioig

9069
Aoy

¥08

JOESBO0L




