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Delay-dependent robust stability and dissipativity analysis of neural
networks with time-varying delays
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Abstract: The problems of robust delay-dependent stability and dissipativity for neural networks(NNs) with time-varying
delay is investigated. A proper augmented Lyapunov-Krasovskii functional(LKF) is constructed, which fully utilizes the
information of time-delay in integral term and the neuron activation function conditions. Then, by employing the free-
matrix-based integral inequality to handle the derivative of the LKF, a less conservative delay-dependent stability criteria
is obtained. The acquired conclusion is extended to the analysis of dissipativity for delayed NNs, and a suficient condition
is derived to guarantee the NN strictly(X, ), Z)-v-dissipative. The superiority and feasibility of presented approaches

are verified via three numerical examples.
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. KD
5 FAEd(t)
0.40 0.45 0.50 0.55
SCER6]  |d(t)] < up 48401 40626 3.8083 3.7064
XHER[7] |d(t)| < pp 97094 7.7523  6.8570  6.2977
FEFL |d(t)] < pp 101352 8.8886 83928 8.1210

512 HETVDNN R (1), REGNISHIERE R
C = diag{7.3458,6.998 7, 5.594 9},
Ly = diag{0.3680,0.1795,0.2876},
L, = diag{0,0,0}, Wy = 0, W, = I,
13.6014 —2.9616 0.6936]

Wo=| 74736 21.6810 3.2100

0.7920 —2.6334 —20.1300

SR HZ A 5 SCHR (51 SCHR [81 A1 SCHR [10] 42 H
HIITVENE LB X T AN pp, F) ] € BE 1B AS 21 )
KAVFITE B 7 iz 2 s, o “ =7 R7R1Z 0k
WA RALAE R TR A R R 2 0 A A AL
J7VE T4 2 B 45 50T SR (51 STHR (81 F13CHR [10]
IIEE S
#z2 ARupplE

SATASEINRK VIS ER 7(1512)

. , KD
WAREA ZAMd(t)
03 0.5 0.9
THEES] |d(t)| < pp  0.8411 05496 04267 03227
YR8 |d@#)| < pp L1114 — 04514 —
BRI |d(8)| < up 11153 06710  0.5090 04305
FH1 |d(t)] < pp 11381 0.6852 05282 0.4490




1090 # % 5

N

*

F £32%

1 e AR ) 79 F B A LML T B AR 1) 1 A
51 2 BEAT 05 2L, 3 5 52 B 1 SRR I B ORI B R Y
FE AT I AR AR F . £ 60 1L, B up = 0.4, 3743
W ES T = 10.135 2, P87 I AN ¢ = 41.455;
e 2, Bl pp = 0.1, 38450 B 7 = 1.1381, 1%
FIZATI N ¢ = 89.55s. A LA H, LMI [ 4 & %
A BE S U AN OB 2 R 7 IS AT I AT X
AN BT, AR SCHE H B 7 A B ¥ o i O v, TR
NBE 43| BUEO N, LMI (45 5 RN B S 4t bl 5
80, MR 538 A7 PRI B 1 2R 2 .
513 ZFETVDNN R4 (5), REGMSEIEEN
C = diag{7.0214,7.436 7}, Wy = 0, W, = I,
- l—6.4993 —12.0275

Ly = diag{0.4,0.4},
—0.6867 5.6614 1 = diagf !

Ly, = diag{0,0}, X = diag{—1, -1},

10 30
=)= )
7 = 0.3, %5 TAF I pp, 8 FH & 22 B SCHR
[10] BT 53 20 1) S L FEBL M BB SR AR v 4038 3 FiTv. B3R
3R], AR AR ST E 2 Fn A9 30 A5 SR AR T STk [10]

I .
®3 TR o BRTHEHMRFERIAEET

. . KD
WARZR FEd(t)
0.5 0.7 0.9
R |d(8)] < wp  1.5185  1.5032 14932 14857
EH2  |d(t)| < wp 15323 15248 1.5209 15180
4 & #

AR ) LK vz bR A AR BE AR 40 A 555X
J7VEHE— 21118 T TVDNN £ 45 ) I 5 A0 5C & e ke
78 M DA S FEHICPE 1) 8. 75 A0 B3 T LKIZ B8R V (24) 1
SHE, T2 MG R, FEEXZ R S A Ah
TR I T — 28 5l AR . A R R L A R T
REBRI I d(t) 5 H S8 d () Z M5 R, 85 T A
B TR OR S 1 PRI i A G 2% 1. B, i i B B
IR B T P Hh 1 D7k 2 A B PR~ P A A EE I
T il S

ASCHE B 7R R DAHE) 31 43 A HoAth R G 45
il 23 G 1), A P AL A 28 X 2 . 35 DRI 4% I 4 5. &
J5 R 2= AE AN AR gk 45— A ] B R LKIZ R B &
R[N LKV R J2 B TBOR 7 TR g — 2 T 5K
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