
 

1/9 

 

 

 

 

 

 

 

FIG. 1 

 

FIG. 2 

101

149
1

st
 sensor

N-th 

sensor

111-N

100

139



 

2/9 

 

 

 

 

 

FIG. 3 

1221a

1223b

1223b

1223-1 1223-2

1223a1221a

Rectifier

Signal 
smoothing 

unit



 

3/9 

 

 

 

 

 

FIG. 4 

  

1225

1223b

1223a

1220

1221a



 

4/9 

 

 

 

 

 

FIG. 5  

 

FIG. 6 

190-2

190-N

190

Decoding 
network

139-1

139-2

139-M

139

149-1

149-2

149-3

149-N

150

Detection 
module

180

149

Embedding neurons
135

130

Lateral 

Inhibitory 

connections

136a

136-M

136-2

Embedding 
network



 

5/9 

 

 

 

 

 

FIG. 7 

 

FIG. 8 

Embedding 
neurons

135

130

136b

Embedding 
network

139

190

141

142

140
149

Neurons with 

weights for 

self-

supervised 

learning

Decoding network

  

 



 

6/9 

 

 

 

 

 

FIG. 9 

149

152

190

150

Detection 
module



 

7/9 

 

 

 

 

 

FIG. 10 

 

S104

Anomaly detection 

system

100

Monitored target

901

Resetting weights of the system.

S110

Vibration signals 

S106

Learning process in a learning 
state.

S108

System installation

Learned state

Operating state

Alerting

Nominal operating state

Nominal operating sub-states

Operating state under monitoring

902

Vibration signals 

902

Vibration signals 

902

S102

S112

S103

S105

S109



 

8/9 

 

 

 

 

 

FIG. 11 

 

FIG. 12 

101

149a
1

st
 sensor

N-th 

sensor

111-N

100

139a

902a

112a

190a

101

149b1st 
sensor

N-th 
sensor

111-N

100

139b

902b

112b

190b



 

9/9 

 

 

 

 

 

FIG. 13 

 

FIG. 14 

 

CPU

102

NPU

103

101a

Embedding 

network

130a

Decoding 

network

140a

 Learning 

configuration 

and control 

module 

160

Detection 

Module

150a

Signal 

conversion 

module

120

Sensor 

system

110

System

901

Memory

104

Storage 

device

105


