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KEYWORDS ABSTRACT

Neuronal Synchronization ~ Neuronal synchronization as a significant cognitive phenomenon of the human brain,
Weight Synchronization has attracted the interest of neuroscience researchers in recent years. This phenomenon

. . is generally investigated in discrete and continuous neuronal models or experimentally
Synaptic Plasticity recorded signals of the brain. In this study, for the first time, we investigate the weight
Artificial Neural Network  synchronization instead of neuronal synchrony, in the training step of the artificial
feedforward neural networks. The findings of the study show that the generalized weight

Neuronal Ma - . . . L
P synchronization occurs both during the training mode and in the non-training mode.

Cognition Furthermore, as the training is completed, the synchronization increases between the
Modeling weights. In this study, a new method is introduced in order to detect synchrony patterns
Chaos using signal derivative and hierarchical clustering. We have also presented a criterion to

quantify weight synchronization in different layers of the neural network. Accordingly,
the results demonstrate that the lower layers of the network have a significantly higher
level of weight synchrony than the upper layers.
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¥ Anti-Phase Synchronization
* Phase-Shifted Synchronization
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' Basal Ganglia
¥ Phase Synchronization

Copyright © 2023 by ISBME, http://www.ijbme.org - All rights reserved
Thiswork islicensed under a Creative Commons Attribution-NonCommercial 4.0 International License



9 Slolod Slassll aseis ly wie o3g) 64l g ggler cae SloaSd slagyis 3 lled Soy (g i 2 (S e Voo

Sy S Ll (fgian oras GladSed 0 (S
g8 5 Eras gmac aSb hjgel anlp I Jol>
slaghy, 5l eslaial cplply g 03 (s pd slas e
Sos o o2l ly e Sinran aile s (5503l
b (o lahy) 5l esliiul s conlie Sl
Slo; Ss oL dlani 4y az g5 b lie lelbl i
Sbal QUL Slabe jb (egian (orae a4 G 0
o bsy 5 o3le s 3y el Wae Ul olasl o 5 03,5
aelo 8 5 51851 Ll ,l Jols 5 0 (e sloghg) 51 358
lsle s Sl Olise LB e b (R 52 )0
el (G9,58 lsleB (quy (20 45 05 w0l g

Sy sl Ol seTo3ll jslaie 4 (laghy nl
b e 6l (Egran (oras 4D slagy Sl
S el oads osliinl JUSw 095 sl @ JUSe B2
bt Sl e 3 eolital o Sz Gk
Sl ety slahs, Sl oslital slr 4 iz e 93,5 lgen
Oedle 6Tl e emaz by «stlylp Slmi
ool 0als &l glan slo 5 ol pealds gaalig> (ol p
g oolaiwl 850 mac sloaSil glgil ¥ ise o asldl o
ased b bl 555 @il (o5 Caws 4 sog2
Sy 5o lsled Gizmis (35) e 5 00d 00ls 255
oo loadl 10 Y sy o sl oad ools sy S
sl 438,518 (o) 32 990 el G99 9 eadaS (> 50

gy 9 olge -¥

s 58 o by alsler sy (o sslite 4
Jol stale csl oo ool wglaie Lzl g0 5l eoiae
Jolis ool grac (64 S5 0ul ool yLis (V) UK jo a8
OBl Gl g Sl (29,5 5 Gleis sl 9,98 (bl «s39)9
st o 1 agyss Sloy s Olg B ojluioe malp ],
O9N) aSed (6ol by Jlesl o 5 (S Sl

S yg) Cewd 4 (ol

ool sas SASs :J5| )L‘Z;’>L~4 -(Y) « )

¥ Calcium Imaging
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' Synaptic Plasticity (Synaptic Modification or Synaptic Dynamic)
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