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1. Introduction 

Dispersion-tuning swept lasers (DTSL) is an actively 

mode-locked non-mechanical wavelength-swept laser that 

can provide a fast wavelength sweeping rate (in the order of 

hundreds of kHz) and a broad wavelength range (~100nm). 

It is promising to serve as the light source for swept-source 
optical coherent tomography (SS-OCT), but has not been 

used for LiDAR because of its relatively short coherence 

length and chirped repetition rate. In this research, we pro-

pose a novel approach that allows the phase-shift meas-

urement of chirped amplitude-modulated signals: the 

chirped amplitude-modulated phase-shift (CAMPS) method. 

With this method, we can make use of the advantages of 

DTSL and realize an overall non-mechanical spectrally 
scanned LiDAR system. 

 

2. Experimental Setup 

The experimental setup of the proposed system is 

shown in Fig.1. A chirped electrical signal of 720-726 MHz 

with a sweep rate of 10 kHz is used to mode-lock the DTSL 

through an intensity modulator. Each output wavelength of 

DTSL corresponds to a certain modulation frequency. A 

dispersive grating is used to diffract the light from the 

DTSL to a different direction according to the wavelength. 

When the wavelength sweep range is set to 40 nm, a scan-

ning angle of ~3.5° can be achieved. The scanning range 

can be expanded by using a broadband optical amplifier. 
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Fig.1 Experimental setup of the proposed system. 

 

The experimental result shows that the axial resolution 

of one single scan performed by the proposed system is ~1 

mm. An axial ranging RMS error of ~200 μm can be ex-

pected when the systematic error is compensated.  
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Fig.2 Result of (a) a line scan on a 13 mm step and  

(b) a manual 2-D scan on a screw hole with 3 mm diameter. 
 

3. Conclusions 

We successfully demonstrate an inertial-free LiDAR 

system based on the novel CAMPS technique without using 

any mechanical parts in the whole system. This is the first 

time the DTSL is employed in LiDAR applications, and the 

first time an overall non-mechanical spectrally scanned 

LiDAR system is proposed. As a proof of concept, an axial 

ranging RMS error of ~200 μm at a scanning speed of 10 

kHz with the compensation of the systematic error, which 

corresponds to a phase resolution of 0.35. With a 32-time 

waveform averaging, it can be improved to 35 μm (0.063). 

The CAMPS technique is also potential for the ranging 

disambiguation. Making use of the changing frequency of 

DTSL, the tradeoff between ambiguity-free distance range 

can be broken, while ensuring high reliability and stability. 
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