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Neural Networks With Uncertain Parameters
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Qingdao, Shandong 266071, P.R. China)

Abstract: The issue of preassigned finite-time synchronization with accuracy for inertial memristive neural net-
works under uncertain parameters and mixed delays, was investigated. By the design of an event-triggered con-
troller and the event-triggering conditions, the inertial system was transformed into a 1st-order system with the
order reduction method. An upper bound for the absolute value of the error system of the transformed 1st-order
system was determined. With the contradiction method and the integral method, the criteria for achieving preas-
signed finite-time exponential synchronization of the inertial system were derived. Furthermore, the Zeno be-
havior of the system was excluded through integral inequalities. Finally, the effectiveness of the results was ver-

ified via numerical examples and an image encryption-decryption application.
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Fig. 5 Original images, encrypted images, and decrypted images of the “color image” and “peppers image”
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Table 1 The correlation coefficients of the images in the horizontal direction

ted

encrypted image

“HEEMRT 5 HURIER iR R I G A AR 2 5 R

decrypted image

decrypted image

color image original image encrypted image
R 0.999 8 -0.000 6
G 1.000 0 -0.001 8
B 0.998 8 -0.000 7

peppers image

original image

encrypted image

R 0.984 7 0.001 5
G 097717 0.001 9
B 0.968 8 -0.004 1
F2 EURAEEH T _ERIAICREL
Table 2 The correlation coefficients of the images in the vertical direction
color image original image encrypted image
R 0.999 8 0.006 9
G 0.998 7 0.003 0
B 1.000 0 -0.001 0

peppers image

original image

encrypted image

R
G
B

0.986 0
0.979 4
0.976 5

-0.001 5
-0.002 1
-0.004 5
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Fig. 6 Histograms of the original images, encrypted images, and decrypted images for the® color image”
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Table 3  The correlation coefficients of the images in the diagonal direction

color image original image encrypted image
R 0.999 6 0.002 7
G 0.998 7 0.000 6
B 0.998 8 0.002 2
peppers image original image encrypted image
R 0.972 4 0.005 0
G 0.960 2 0.007 8
B 0.950 5 0.001 6

R4 EGIESMH

Table 4  Information entropy of images

color image original image encrypted image
R 7.670 7 7.997 0
G 73221 7.996 9
B 7.103 8 7.997 0
peppers image original image encrypted image
R 7.180 2 7.997 2
G 7.014 6 7.997 0
B 6.800 2 7.997 3

MBI PR TR, i s PR BAR 5 B BEEE 0, BTN 5 FE-A5 IR RGO KRR B2 O, MR A1
W, {7 BT 8 , U W] PR 0 S A PEAR v, DS 2 PR 16 B FE BT P ] R e 3 S R AR e SCRIR [ 23 ] M T DU o
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Fig. 7 Histograms of the original images, encrypted images, and decrypted images for the® peppers image”
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Table 5 Comparison of correlation coefficients
correlation coefficient
original image encrypted image
ref. [ 23] this paper ref. [23] this paper
horizontal 0.983 7 0.999 5 0.033 7 -0.001 0
vertical 0.978 0 0.999 5 0.030 9 0.003 0
R6 [REMXT L
Table 6  Comparison of information entropy
information entropy
original image encrypted image
ref. [23] ref. [24] this paper ref. [23] ref. [24] this paper
R 7.300 9 7.338 8 7.670 7 7.988 4 7.991 2 7.997 0
G 7.5230 7.496 3 7.322 1 7.990 0 7.990 9 7.996 9
B 7.060 4 7.058 3 7.103 8 7.989 7 7.998 6 7.997 0
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