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Abstract

We present a CW LIDAR utilizing telecommunications components and operating at eye-safe wavelength of 1550
nm. Our direct detection LIDAR relies on a pseudo-noise phase coded RF sub-carrier to perform range determination.
We demonstrated a range resolution of 15 m at a distance of 16 km in fog using retro-reflectors.
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1. Introduction

It was previously recognized that pseudo-
random sequences such as the M-sequence, and
the Al and A2 sequences could be used in CW
LIDARS for range-gated detection [1,2]. These
sequences enable the use of CW lasers that are
more compact, less expensive and operate at much
lower peak power than pulsed lasers. Additionally,
CW LIDARS can operate in the 1550-nm wave-
length range. Low cost reliable telecommunica-
tions components are readily available at this
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eye-safe wavelength. Currently, new coherent CW
LIDAR architectures are being developed [3]
based on fiber-coupled telecommunications lasers
and erbium doped fiber amplifiers (EDFAs).

In a CW LIDAR architecture, an optical carrier
is typically intensity or wavelength modulated with
a known pattern. Range is then determined by
measuring the delay between the transmitted and
received modulation patterns. This has been
demonstrated in direct detection CW LIDARS
with on off keying by a pseudo-noise (PN) code [1].
These PN coded LIDARS rely on direct optical
detection, and are, by nature, insensitive to optical
phase. Hence, the phase shift keyed codes that are
typically used in CW radio ranging and spread
spectrum communications cannot be directly
transferred to direct detection optical systems [4].
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