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Fig. 1. Different waveforms of the aperiodic binary signal at
A = 0.3, T = 100. The signals are labeled as Signal 1,
Signal 2, Signal 3 from top to bottom.
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Fig. 2. Cross-correlation coefficient Csz between the sys-
tem output and input signal versus the system parameter a
under the excitation of aperiodic binary signal with differ-
ent waveforms at b =2, A = 0.3, T'= 100.
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Fig. 3. Different waveforms of the output under different values of the system parameter a with b = 2, A = 0.3, 7" = 100:

(a) a=0;(b) a=1.05;(c) a=1.1;(d) a=2.
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meter a with b = 2, 4 = 0.3, T = 100.
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ARG ZR B v 7 R0 4 RS ARAE S e

JEl S AR D7 T AR AT — s 1) P 9 LR R ) 3,

X 3 MRS LR Sk — i I AL R, Lean 3 Bk
KA bR i AR W8 2 o = 1.05 B R G & 23
BeomZUR AR R LRI A

3 ﬂkfﬁ;ﬂ M #5155 5] o A A
H ik

3.1 dEFEH M#HFES

ARSI MRG0 s(t) = Apom = 1,2,
(1) 16 FE A T TE BRI Ay = (2m — 1— M)A,
HIRMEGSE RIS A0, IAE 2> Ry, 185 R X553
4 (2) PR FEHLEL Ry, IR EEE BN —1F0 19"
KEN 2m — 1 — M PR, 35 gk 65
SYTENAR AW M ERE S fEE S S EIRE—
FEMF, B 6 haa i T MG S 3 MAFRRIIE.
TEATR ST, By 3 FpE XN AME = A BT R A
#4°M Signal 4, Signal 5, Signal 6.

3.2 JEFRAHIRS

FEXTIE 6 has i 3 RS, B 7 45 T HAH
KB Cow MAEGRSEL o ZII RN, BT
MESPILHIZES:, S BUH S R 8w IME R B
(A E—E 2S5, XAE S RIEEPA XK, H55

IR G I i b 22 57l AT 2% AHSC R R/ \{E
AT N ZE AN N RGES L o U,

Wi R G H0G AR R EEA . [ 7 1}1@3
AR MR SR AR A2 R O 5
a Z IR AR MM E A AL AL, A% M ik
il 155 B LR 0 A L — B0 {5 5 B0 a Bl EI AT . L
Signal 4 {3, 7p A REBEE o EIES,
15 a = 2.2 S R BOR B IMEL, BIAHE, fEa =3
A AR IR Z B B

1

8 i W_FLLI_LLI_M
Iy
71—|—|_|— L L L L

0 500 1000 1500 2000 2500 3000 3500 4000

i A L

0 500 1000 1500 2000 2500 3000 3500 4000

PR

0 500 1000 1500 2000 2500 3000 3500 4000
t

K6 M=4,b=2 A=0.3, T=100H", 3 &L MPEH
S AR BT EUE . A L R {E 5 4l 4Rie Jy Signal 4,
Signal 5, Signal 6
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Fig. 9. Response amplitude gain 3 versus the system para-
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Abstract

The aperiodic resonance of a typical nonlinear system that excited by a single aperiodic binary or M-ary
signal and its measuring method are studied. The focus is on exploring aperiodic resonance caused by the
system parameter. A response amplitude gain index suitable for aperiodic excitation is proposed to measure the
effect of aperiodic resonance, and the research is carried out by combining the cross-correlation coefficient index
and bit error rate index. The results show that the cross-correlation coefficient can better describe the
synchronization and waveform similarity between the system output and the input aperiodic signal, but cannot
describe the situation whether the signal is amplified after passing through the nonlinear system. The response
amplitude gain can better describe the amplification of signal amplitude after passing through the nonlinear
system, but cannot reflect the synchronization and waveform similarity between the system output and the
input aperiodic signal. The aperiodic resonance occurs at the valley corresponding to the cross-correlation
coefficient and the peak corresponding the response amplitude gain. The aperiodic resonance locations reflected
on both the cross-correlation coefficient and the response amplitude gain curves are the same. The bit error rate
can describe the synchronization between the system output and the input signal at appropriate thresholds, as
well as the degree to which the aperiodic signal is amplified after passing through the nonlinear system. The bit
error rate curve can directly indicate the resonance region of the aperiodic resonance. The aperiodic resonance
can occur in a nonlinear system excited by a single aperiodic binary or M-ary signal, and its aperiodic resonance
effect needs to be measured by combining the cross-correlation coefficient, response amplitude gain, bit error

rate and other indices together.
Keywords: aperiodic excitation, binary signal, M-ary signal, aperiodic resonance, nonlinear system
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