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VCO Nonlinearity Correction Scheme for
a FM-CW Radar using a Reference Signal
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Abstract

When a FM-CW radar is used to measure the target distance, the nonlinearity relationship
between the VCO control voltage and the output frequency makes an adverse effect on the
measurement accuracy. Recently, many nonlinearity correction schemes using signal processing
techniques and dedicated hardwares have been studied. This paper presents a signal processing
technique to compensate for the VCO nonlinearity using a reference signal. To demonstrate the
validity of the presented technique, several experiments were conducted and the results show
reduction of the distortion in the range profile and the resolution improvement.
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Fig. 1. Relationship between the frequency and time
delay,
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Fig. 2. Distortion of the beat frequency due to the
VCO nonlinearity.
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Fig. 3. Control voltage to correct the VCO non-
linearity(dashed line: ideal case, solid line:

corrected case).
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Fig. 4. Block diagram of a FM-CW radar.
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Table 1. Experimental parameters.
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Control Voltage 0~3V

Sweep Bandwidth | 760 MHz(8.41 GHz~9.17 GHz)

Sweep Time 1ms
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g g 7.77 m(Wall)
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Fig. 5. Beat frequency by a reference delay line.
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Fig. 6. Corrected range profile using the solid line of
Fig. 3 for a control voltage. (a) Before cor-

rection, (b) After correction.
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Fig. 7. Corrected range profile using a reference signal.
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