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Fig.1 Model of adaptive linear neuron
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Fig.2 Principle diagram of echo cancellation
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Fig.3 Waveform of direct echo cancellation in time and frequency domain
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Fig.4 Spectrogram of direct echo cancellation
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Fig.5 Waveform of indirect echo cancellation in time and frequency domain
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Fig.6 Spectrogram of indirect echo cancellation
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Application of neural network in echo cancellation of communication system

YU You-hao

( Department of Electronics and Information Engineering, Putian University, Putian 351100, China)

Abstract: Echo of the system affects the speech quality seriously and makes it difficult to communicate.
Adaptive linear neural network was used to control echo effects of communication system. The echo cancellation
system was established by adaptive linear neural network,, and nonlinear variation results of voice was obtained.
Adjusting the learning rate and the number of training, the best estimate of the echo signal was obtained by
adaptive linear neural network, subtracting it from the original signal, and then echo cancellation was realized.
Direct echo and indirect echo were eliminated from communication system in the experiments. In order to
observe and analyze the results, MATLAB software was used to draw the corresponding signal spectrum and
spectrogram. The simulation results show that the signal is enhanced after echo cancellation and echo is
effectively reduced; the call has a high signal-to-noise ratio and people feel no echo.

Key words: echo cancellation; filter; neural network; speech conversation
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Thermodynamics and Kkinetics of ion exchange resin adsorption iron
ions of dilute sulfuric acid

ZHOU Yu-xin'* |, LEI Pan'” , FEI Yue-qiu'’, PAN Qin"*, LIU Yi'’
(1. School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430074, China;
2. Key Laboratory for Green Chemical Process of Ministry of Education, Wuhan 430074, China)

Abstract: The reaction mechanism on adsorption of D001 resin to iron ion was studied with static experimental
method. Langmiur and Freundlich adsorption isotherm equation was studied in the experimental condition to
analyze the adsorption thermodynamic processes of the D001 resin to iron ion. The results show that langmuir
equation has a higher correlation to better fit the resin adsorption process of iron ion. Thermodynamic function
AG <0 shows that process of DO0O1 resin adsorption iron ion can occur spontaneously, AH >0 shows that the ion
exchange process is an endothermic process, and AS >0 indicats that the entropy change of the adsorption
process 1s increasing. (QQuasi-second order kinetic model can be well fitting DOO1 resin adsorption process of the
iron ion, and the correlation coefficient is greater than 0.99. The main rate control process of resin adsorption
process of the iron ion is particle diffusion.
Key words: dilute sulfuric acid; adsorption; thermodynamics; dynamics
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