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A coherent range and range-rate detection Ladar with large ranging
dynamic range and high-repetition-rate ( II ) : Signal Modulation
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Abstract; For the “dual-band dual-modulation dual LO ( DFDMDL)” range and range-rate detection ladar with large
ranging dynamic range and high-repetition-rate, we analyzed the LFM modulator linearity of the signal, the “amplitude-
frequency ” characteristic of the local and emitted light signal, the period stability of the symmetrical triangular linear fre-
quency modulation (STLFM) signal, which are needed to be considered in the ladar design. The signal modulation
scheme for the system was proposed by comparison, simulation and measurement of different parameters. In the desgin,
we used the acousto-optic frequency shifter ( AOFS) to provide external modulation for high linearity STLFM signal,
and the direct digital frequency synthesis device (DDS) to drive AOFS. We also proposed and used the DAC to adjust
the RF drive source power to compensate the non-flat “amplitude-frequency” characteristics of the AOFS, the High Pre-
cison FPGA based TDC measures the STLFM period and the time between multiple STLFM signals. The result demon-
strated that the DFDMDL system has a high accuracy of ranging and has the potential ability of pulse integration by using
this scheme.
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Table 5 Period stability of STLFM signals ( ns)
LFM  Theory Time Mean RMS
Posedge 13120 13131.82166 41.51ps 13131.74 13131.81 13131.91

Negedge 13120 13128.1783 40.58 ps 13128.09 13128.18 13128.26
Period 26240 26259.99996 36.35ps 26259.92 26260  26260.08

Minimum  Median ~ Maximun
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Fz6 FERFAFMIX(R, =7.878 m)
Table 6 Test results using delay fiber (R, =7.878 m)

L (L2) n fJ(MHz) p/2(min) r/2(mean) r/2(max) S/(measure) RMS
0.80km 0.40km 0 29.07  396.47m 397.40m 398.16  397.40m 0.169m
2.97km 1.48km 0 108.77  1484.48 m 1486.60 m 1488.63m 1486.60m 0.188 m
25.02km 12.51km 3 50.78  691.82m 694.00m 696.68m 12511.00m 0.328 m
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Table 7 Accuracy analysis of the measurement results
f(MHz) T n(r) SNRyox B RMS SEJIRMS
29.07 2.65ps 0.201875 3.95356 0.4085m 0.169 m 0
108.77  9.927 ps 0.755347 0.323894 1.428m  0.188 m 0
50.78  4.634 us 0.352639 1.835762 0.5995m 0.328 m 3
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