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Development of Wideband Frequency Modulated Laser
for High Resolution FMCW LiDAR Sensor
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ABSTRACT

FMCW LIDAR system with robust target detection capabilities even under adverse operating conditions such as snow,
rain, and fog is addressed in this paper. Our focus is primarily on enhancing the performance of FMCW LiDAR by
improving the characteristics of the frequency-modulated laser, which directly influence range resolution, coherence length,
and maximum measurement range etc. of LIDAR. We describe the utilization of an unbalanced Mach-Zehnder laser
interferometer to measure real-time changes of the lasing frequency and to correct frequency modulation errors through
an optical phase-locked loop technique. To extend the coherence length of laser, we employ an extended-cavity laser
diode as the laser source and implement a laser interferometer with an photonic integrated circuit for miniaturization of
optical system. The developed FMCW LIDAR system exhibits a bandwidth of 10.045GHz and a remarkable distance
resolution of 0.84mm.
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