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The paper considers the possibility for idealization of a communication channel, possessing the

amplitude-frequency response (AFR) of the aperture-type filter, by connecting a linear

predistortion filter with the inverse AFR. Comparative analysis of the transient processes is

performed for the channel with and without optimal amplitude predistortion.

The AFR of a communication channel, corresponding to the so-called aperture filter response (Fig. 1), can be

approximated by the following expression
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where �up is the highest angular frequency in the pass-band of the channel.

Channels with AFR of the form (1) are commonly used in communication systems, for example, in television,

facsimile and, with certain approximations, in telephony (channels of voice frequency). Transients in channels with other

AFR, in the presence and absence of predistortion, were investigated in [1–4].

Let a sine voltage jump be applied to the channel input:
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where �0 is the carrier frequency (high-frequency filling), while the phase-frequency response (PFR) of the channel is

linear, i.e., F �	 �( � k . If the latter condition is not met, linearity of PFR can be attained by an additional phase corrector [3].

The step response of the channel, with regard for expression (2), can be represented in the form [1]
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where A K( ) | ( )|cos (� � F �	� j is the real component of the channel transfer function while B K( ) | ( )|sin (� � F � 	0 0 0� j is

the imaginary component at the carrier frequency of the input signal.

With (1) and (3) taken into account, we may write

F t K k t K k( ) | ( )| cos | ( )|cos� �
�

�

 j sin j� � �
�

�

� �
� �0 0

0

0

2 2
0

2
cos � �td .

42

© 2007 by Allerton Press, Inc.
Authorization to photocopy individual items for internal or personal use, or the internal or personal use of specific clients, is granted by Allerton Press, Inc. for libraries and other users
registered with the Copyright Clearance Center (CCC) Transactional Reporting Service, provided that the base fee of $50.00 per copy is paid directly to CCC, 222 Rosewood Drive,
Danvers, MA 01923.

Radioelectronics and Communications Systems Izvestiya VUZ. Radioelektronika

Vol. 49, No. 7, pp. 42–48, 2006 Vol. 49, No. 7, pp. 62–71, 2006

UDC 621.391.832.24



REFERENCES

1. G. V. Dobrovol’skii, Pulse Transmission over Communication Channels [in Russian], Svyazizdat, Moscow, 1960.

2. V. K. Marigodov, Transient characteristics in a communication channel with pre-emphasis, [in Russian], Voprosy

Radioelektroniki. Ser. 10, Tekhnika Radiosvyazi, Issue 2, pp. 16–24, 1965.

3. S. A. Zlotnikov and V. K. Marigodov, On possible simplifications in estimating the settling process in

communication channels [in Russian], Trudy Uchebnykh Institutov Svyazi, Issue 38, pp. 74–79, 1968.

4. V. K. Marigodov, Radiotekhnika, No. 4, pp. 36–38, 1976.

5. V. K. Marigodov, Noise Immunity Data Treatment: Methods of Optimal Linear Predistortion and Compensation

[in Russian], Nauka, Moscow, 1983.

6. S. A. Suslonov, Izvestiya VUZ. Radioelektronika, No. 4, pp. 14–21, 1978.

7 December 2005

48

Radioelectronics and Communications Systems

Vol. 49, No. 7, 2006


