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2017 complementary field equipment  

2019 new airborne camera  
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The LiDAR Nantes-Rennes platform is driven by a 
GENERAL CONVENTION OF RESEARCH COOPERATION 
between 
GEOFIT Expert, Université de Nantes, Université Rennes 1,  
Université Rennes 2 and CNRS 
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Green IR DW LiDAR   
For the analysis of physical 
properties of surfaces 

Full-waveform recorder 
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Multispectral  4 bands 
Hyperspectral  160 bands (10nm/channel) 
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index of spectral shapes 
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pioneer vegetation versus stabilized vegetation 



6 Resolution z 0.15 m (1 nanosecond)  xy 1 m2 

2 channels 160 channels 

Round trip time  distance  altitude 

October 17th 2018 

Water 
Dry Sand 
Marram grass 
Other plants 
scrub 
trees 
road 

Full 
Waveform 

returns 

Discrete 
Echoes 

Continuous 
SUN flux 

Top dune 

Top beach 

Road 

Sea water 

(sun) 
  Sum of the FWF       
  / m2 at 1064 nm   

Diffuse return             

Specular return 
Diffuse return              

IR LiDAR 

Returns / m2  
Every 15 cm 

Return intensity / m2       
Every 15 cm or 1 ns 

Tree bottom 

Tree top 

Tree canopy 

Shape of the pulse wave 
(out of scale) 



7 

October 17th 2018 

MaxFWF dark tree  FWF bright tree R bright tree + shadows 

Specular R on water Specular R on water 

Marram grass   
Couch grass   

Water 
Dry Sand 
Marram grass 
L other plants 
Brushwood 
Trees 
Road 
X crossing of path 

W 

R Reflectance 
FWF Full-waveform 
[relative intensity] 



8 

October 17th 2018 

Normalized Cumulative Centered Full WaveForm (p for pixel mean, d for derivative) 



Topographic mode 1064 nm  
with hyperspectral at 1500 m 
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FWF raw display at 3 altitudes 

The maximum (1st echo) of the FWF 
has an altitude providing the DSM 

10 

DSM 

U
p

w
ar

d
 d

am
p

in
g 

fu
n

ct
io

n
  

D
o

w
n

w
ar

d
 d

am
p

in
g 

fu
n

ct
io

n
 

Centering FWF erase the relief and lets appear the diffusion 
properties et of the surfaces 
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Bathymetric mode 532 nm at 400 m 
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Imagine a water column as a canopy 
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LiDAR 532 nm at 400 m 
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Bathymetric correction proportional to the water index  
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LiDAR 532 nm at 400 m 
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LiDAR 532 nm at 400 m 

Preliminary results of the 
La Baule bathymetry 

Bathymetric correction with a sea water index of 1.34  

Analysis of the progressive 
attenuation of the FWF 
toward the sea bottom in 
moderated turbid water. 
(sand remobilization during 
tide events). 
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Echo sounder 
Agnès Baltzer 
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LiDAR 532 nm at 400 m 

Preliminary results of the 
La Baule bathymetry 
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