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(Image Rejection Method with Circular Trajectory Characteristic of
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Abstract

This paper presents a new image rejection algorithm based on the analysis of the distortion of a single-frequency
continuous-wave (CW) signal due to the I/Q mismatch. Existing methods estimated the gain mismatch and phase
mismatch on RF receivers and compensated them. However, this paper shows that the circular trajectory of a
single-frequency CW signal is distorted elliptic-type trajectory due to the [/Q mismatch. Utilizing the analysis, we propose
a I/Q mismatch compensation method. It has two processing steps. In the first processing step, the generated signal is
rotated to align the major axis of the elliptic~type trajectory diagram with the x-axis. In the second processing step, the
Q-channel signal in the regenerated signal is scaled to align the regenerated signal with the transmitted single-frequency
CW signal. Simulation results show that a receiver using the proposed image rejection algorithm can achieve an image
rejection ratio of more than 70dB. And, simulation results show that the bit error rate performances of receivers using the
proposed image rejection algorithm are almost the same as those of conventional coherent demodulators, even in fading
channels.
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