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Abstract: Real-time systems are affected by nonlinearities which might be due to the use of passive 
devices. To model these nonlinearities, a combined split adaptive exponential functional link network 
(cSAEFLN) architecture is proposed which uses the AEFLN
enhances the architecture's capability for nonlinear system identification. The 
cSAEFLN architecture consists of one linear adaptive filter and a convex combination 
of two nonlinear adaptive filters. To address the sparsity issue and deal with the 
nonlinearities resulting from the functional expansion of the input signal, a novel 
improved proportionate least mean square/fourth (IPLMS/F) algorithm is introduced 
for updating the nonlinear adaptive filter coefficients. Different experiments related 
to the system identification problem are examined to analyze the robustness of the 
proposed architecture. The testified outcome indicates the efficiency of the cSAEFLN 
architecture in terms of mean square error and convergence rate for different systems.
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Abstract: The performance of offset quadrature amplitude modulation filter bank multi carrier (OQAM-FBMC) 
has been noticed to be affected by a high peak-to-average power ratio (PAPR). High PAPR causes the transmit 
power amplifier to become saturated, improving the bit error rate (BER) and causing out of band (OOB) 
distortions. In this paper, the PAPR of FBMC systems can be reduced by using shifting 
and scaling the trigonometric companding technique associated with a reduced BER 
performance and the power spectral density (PSD) with low OOB distortions. The 
characteristics of low peak signals are not changed by this companding scheme, while 
the characteristics of high peak signals are transformed into scaling piecewise 
nonlinear trigonometric functions. By tuning the parameters the suggested technique 
maintains the average signal power level unchanged. The theoretical analysis of the 
proposed scheme is also studied and also compared with the simulation results. The 
performance of the trigonometric companding scheme is also analysed with the μ-law 
and A-law existing companding methods and the suggested method obtaining 3 dB and 
3.2 dB PAPR improvement respectively. The proposed technique determined to be better in terms of BER 
performance and spectrum efficiency.  
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Abstract: Controlling an inverted pendulum towards an upright position is a difficult task. Backstepping control is 
an emerging tool for assisting this extremely nonlinear system to stabilize. Since several studies demonstrated 
fractional modern strategies with Oust
backstepping rule with improved biquadratic equiripple approximation method to 
stabilize the system with superior accuracy. On the basis of study in the frequency 
domain, a suitable fractional order is established. Closed
control efforts between proposed fractional and conventional backstepping controllers 
are illustrated based on time domain analysis from a real
changing the system's parameters, the effectiveness of the proposed controller is also 
verified. A further fractional Lyapunov improved architecture is proposed to 
investigate control efficacy with proposed fractional backstepping strategy. The 
selection of tuning parameters of all 
depth. It is explored that the suggested fractional backstepping control scheme 
outperforms the conventional backstepping and fractional Lyapunov stability rules by effectively tracking desired 
position. This enhanced performance is achieved with relatively smooth control action. On the basis of error 
measurements, quantitative performance analysis is also subjected to all control strategies. 
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Controlling an inverted pendulum towards an upright position is a difficult task. Backstepping control is 
an emerging tool for assisting this extremely nonlinear system to stabilize. Since several studies demonstrated 
fractional modern strategies with Oustaloup approximation, this current work proposes a novel fractional 
backstepping rule with improved biquadratic equiripple approximation method to 
stabilize the system with superior accuracy. On the basis of study in the frequency 

nal order is established. Closed-loop performances and 
control efforts between proposed fractional and conventional backstepping controllers 
are illustrated based on time domain analysis from a real-time perspective. By abruptly 

eters, the effectiveness of the proposed controller is also 
verified. A further fractional Lyapunov improved architecture is proposed to 
investigate control efficacy with proposed fractional backstepping strategy. The 
selection of tuning parameters of all control strategies is addressed analytically in 
depth. It is explored that the suggested fractional backstepping control scheme 
outperforms the conventional backstepping and fractional Lyapunov stability rules by effectively tracking desired 

enhanced performance is achieved with relatively smooth control action. On the basis of error 
measurements, quantitative performance analysis is also subjected to all control strategies. 
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Controlling an inverted pendulum towards an upright position is a difficult task. Backstepping control is 
an emerging tool for assisting this extremely nonlinear system to stabilize. Since several studies demonstrated 

aloup approximation, this current work proposes a novel fractional 

outperforms the conventional backstepping and fractional Lyapunov stability rules by effectively tracking desired 
enhanced performance is achieved with relatively smooth control action. On the basis of error 

measurements, quantitative performance analysis is also subjected to all control strategies.  
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