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A Compensation Technique for Dispersive and Resonant Wideband
Antenna using Stable Minimum-Phase ARMA System Modeling for
Coherent Impulse Communication Systems
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Abstract

This paper introduces a pre-compensation filter for compensating dispersive and resonant properties experienced
along the usage of non-ideal wideband antennas in impulse communication systems. It has been well known that the
transmitted impulse signal becomes deformed because of dispersive and resonant characteristics. Accordingly, in spite
of using ideal template signal at the correlator in coherent receiver, these impairments degrade overall performance
attributed to low level of coherence. To overcome this problem, this paper exploits a realization technique of
pre-compensation filter purposely installed at transmitter whose stability is automatically guaranteed because it has an
inversion form of minimum-phase ARMA(Auto-Regressive Moving Average) system. The performance of proposed
scheme will be shown in results from computer simulations to verify its affirmative impact on impulse communication
system with regarding several distinctively shaped antennas.
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Fig. 1. A simplified structure of impulse communica-
tion system deploying pre-compensation filter.
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Fig. 2. An equivalent circuit for modeling of frequency
response to transfer function between transmit
and receive antennas.
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Table 1. System and antenna parameters for simu-

lations.
Al2g sy Value
Pulse duration 0.5 nsec
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Frame size 512
Slot size 64
Sty mtehulE Ant. Spec.(T) | Ant. Spec.(Il)
Dipole length 30 cm 70 cm
Dipole radius 0.02 cm 0.02 cm
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