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Artificial target detection with a hyperspecitral
LiDAR over 26-h measurement
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Abstract Laser scanning systems that simultanecusly measure multiple wavelength reflectances integrate the
strengths of active spectral imaging and range ing. The Finnish ic Institute hy
lidar system is one of these. The system was tested in an outdoor experiment for detecting man-made targets
from natural ones based on their spectral response. The targets wene three camouflage nets with different struc-
tures and coloring. Their spactral responses were compared against those of a Silver birch (Batula pandula),
Scots pine shoots (Pinus syvestis L), and a goat willow (Salix caprea). Responses from an aggregate clay
bleck and a plastic chair were used as man-made comparison targets. The novelty component of the experiment
was the 26-h-long measurement that covered both day and night imes. The targets were classified with 80.9%]|
» overall yina datasat during dark. R f four located around the 700 nm,
the so-called red edge, were used as classification features. The addition of spatial aggregation within a 5-cm
ighborhood imp the y to 92.3%. Similar results were obtained using a set of four vegetation
indices (78.9% and 91.0%, respectively). The smporal variation of vegetation classes was detected to differ
from those in man-made classes. & The Aufors. Publshed by SPIE under & Croafive Cormons Aftibulion 20 Unporfed Lierse.
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The results of these studies have shown a clear trend in
1.1 Background improving overall classification accuracies over single-
Over the previous decade, new studies have begun o discuss sensor results™™ Additionally, forest studies have moved
the convergence of two popular and well-established remote from overall forest type mapping to ime species level
technigues, namely spectral imag ig Classification can be caried oul even for individual tree
: (LIDAR). Both technigu crowns in the most optimal cases * Some data fusion studies
a wide range of different remole sensi ppl carried out at ground level. " In these studi
i that prevent their effec- geomelry causes extru complications with pa
. Spectral imag . sensors: abrupt changes in lig ds
tems use passive sensors that depend on external lighting ows make accurate radiometric calibration of spectral data
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Abstract

The intensity data produced by terrestrial laser scanners has become a topic of increasing interest in the remote
sensing community. We present a case study of radiometric calibration for two phase-shift continuous wave (CW)
terrestrial scanners and discuss some major issues in correcting and applying the intensity data, and a practical
calibration scheme based on external reference targets. There are differences in the operation of detectors of different
(although similar type) instruments. and the detector effects must be known in order to calibrate the intensity data into
values representing the target reflectance. It is, therefore, important that the effects of distance and target reflectance
on the recorded intensity are carefully studied before using the intensity data from any terrestrial laser scanner
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Abstract

Recent developments of active hyperspectral systems require optical characterization of
man-made materials for instrument calibration. This work presents an original
supercontinuum laser-based instrument designed by Onera, The French Aerospace Lab, for
fast hyperspectral polarimetric and angular reflectances measurements. The spectral range is
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