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Correction of nonlinear frequency modulation of laser
source based on error compensation
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Abstract: Due to the effect of nonlinear frequency modulation of FMCW laser source,the spectrum of beat frequency

appears to be broadened,which reduces spectral resolution,so the nonlinear correction of the light source is a prereq-

uisite for the accurate ranging of this system LIDAR. To avoid the defects of the existing nonlinear correction technolo-

gy with complex system structure and high measurement cost, a nonlinear correction method of FMCW laser source

based on error compensation is proposed in this paper. Through the error between the output signal and the linear re-

gression data, correction data with the opposite trend of change in the output signal frequency is constructed as the

modulation signal source of the laser. After several cycles of compensation, the coefficient of determination between the

output signal frequency and the linear regression data is gradually improved to more than 0. 9995. At last, the effec-

tiveness and feasibility of this method is verified by range measurement experiments.

Keywords: FMCW laser source; nonlinear correction; error compensation; output signal; correction data;
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Fig. | Waveform of linear and nonlinear frequency modulation
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Fig. 2 Time-frequency diagram of signal and spectral diagram
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Fig. 3 Overall view of nonlinear correction method of FMCW laser source
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Tab. 1 Correction and ranging effect of nonlinear

correction of FMCW laser source

Semy | TR | R | BER | BEERE | s

5| ZRE(R) | FR(RY) | Hii/m | fH/m | #E/m
1 0.9993 0. 9994 8.561 8.5039 0.0571
2 0.9997 0. 9996 13. 455 13. 4358 0.0192
3 0. 9998 0. 9997 16. 830 16. 8470 |-0.0170
4 0. 9996 0. 9994 20. 670 20. 6452 0.0248
5 0. 9993 0. 9995 25.471 25.5283 |-0.0573
6 0. 9996 0. 9998 29. 041 29.0669 |[-0.0259
7 0. 9996 0. 9996 32.713 32. 6898 0.0232
8 0.9997 0. 9996 36. 267 36.2512 0.0158
9 0. 9996 0. 9998 39.518 39.5436 |-0.0256
10 0. 9997 0. 9995 43. 062 43. 0404 0. 0216
11 0.9997 0.9997 46. 552 46. 5250 0. 0270
12 0. 9998 0.9997 51. 400 51.4363 |-0.0363
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