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High resolution rangefinder with pulsed laser by undersampling method
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Abstract— We have developed a high resolution rangefinder with pulsed laser by using the undersampling method. A

reference frequency signal of temperature-compensated crystal oscillator (TCXO/15MHz) is undersampled by received

repetition pulses (8.5KHz) which are emitted at slightly difference phase from TCXO and we reproduced the low

frequency signal (85Hz). A distance is calculated from a phase of the low frequency signal. As a result, our pulsed laser

rangefinder achieves =1mm accuracy.
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Fig.1 Frequency domain analysis

of the undersampling method
(a)Conventional sampling
(b)Undersampling
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Fig.2 Block diagram of the system
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Fig.3 Process of undersampling in time and
frequency domain
(a)Signal of band-pass-filtered TCXO
(b)Output signal of synthesizer
(c)Sampling clock
(d)Detail view of sampling
(e)Arranging the phase shift order
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Fig.4 Results of undersampling
(a)Time-series data of 100 samples
(b)Result of undersampling in first 10 data.
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Fig.5 Reproduction result of band-pass-filtered
TCXO signal by arranging the phase shift order
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Fig.5 Stability of the circuit
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Fig.6 Linearity of the rangefinder
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