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Abstract

In this paper, we propose on-off-keying chirp laser radar. This radar transmits a
train of on-off-keying laser pulses, whose pulse width increases or decreases linearly.
And the received signal is compressed by a dispersive delay filter. As the envelop
of the signal of this radar has resemblance to the demodulated signal of ordinary
radio wave linear frequency modulation radar, this new method offers almost same
pulse compression ratio and high range resolution as linear frequency modulation
pulse compression. The range resolution is ¢/(2Af), where c is speed of light and Af
is the frequency deviation of the transmitted pulse train.
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Figure 1 Block diagram of an FM pulse compression radar.

Table 1 Waveform equations of linear
FM radar and On-Off-Keying laser

radar.
Linear FM radar I 7
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On-Off-Keying chirp laser radar
Sord) = m(t)cos(w,0)

where Figure 2 Linear FM pulse compression.
©, = angular frequency of laser (a) Transmitted waveform
(b) frequency of the transmitted waveform
(c) frequency characteristics of pulse
S (D) z0 compression filter
0 S )< (d) output of the pulse compression filter
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Figure 3 Block diagram of an On-Off-Keying chirp laser radar
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Figure 4 Waveforms of an On-Off-keying chirp laser radar. (a) Liner FM wave;
(b) output of the slicer; (c) transmitted wave; (d) received wave; (e) output of the

square law detector; (f) output of the pulse compression filter
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