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Abstract: We are currently studying a digital coherent FMCW-LiDAR that is resistant to disturbances and is not
restricted by observation distance. This method enables long-distance observation that is not affected at all by the
coherence length of the laser light source, and is highly sensitive by heterodyne detection. In addition, this method has
high disturbance resistance. Furthermore, by applying the high sensitivity of this method, we investigated the possibility
of a completely non-mechanical system using an LC scanner and confirmed the minimum feasibility.
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Table 1 Quantitative evaluation results of 2D observation

Imaging object Refarence Detection Absolute error Repeatability Error(1o)
distance distance (offset Scanner optical
length:70mm)
Wall 4514 [m] |4.671 [m] 87 [mm] 2.1 [mm]
Quadrangle 3.739 [m] 3.920 [m] 111 [mm] 3.5 [mm]
Triangle 3.226 [m] 3.423 [m] 127 [mm] 6.1 [mm]
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Figure 5 2D imaging evaluation setup Figure 6 2D Observation evaluation results
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Table 2 Tentative environmental requirements
.. TID:1 [Mrad] (exposure), 50 [krad] (3mm shield) Table 3 Total dose test conditions
Radiation
SEE:80MeV/(mg/cm2) latch-up free Dose rate 5 [krad/h]
Templature |Storage : -40 to 60 deg / operation : 0 to 60 deg Total Dose | 100 [krad]
Vibration |Max : 20.1Grms (not included structure damping) Irradiation
Shock Max : 152Grms (not included structure damping) time 20 [hour]
Charging |Relative:100Vconstant-max / Absolute:1000Vmax Bias 2kHz rectangular, Duty:50%, 30Vp-p
Insolation |200—400nm UV exposure assumption
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