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Airborne Lidar has matured over the last two 

decades into a mapping technology routinely 

used for 3D modelling of urban areas, 

capturing boreal forests, seabed mapping and 

many other applications all over the world. 

The speed with which the laser pulses are 

fi red continues to soar and for a number of 

commercial systems it has reached the 

impressive number of one million pulses per 

second. Multiple pulses in air and (full) 

waveform digitisation are other developments 

which found their way to the users in recent 

years. Last year Optech introduced Titan, the 

world’s fi rst multispectral airborne Lidar. 

Without doubt the enhancements and 

advances will continue to emerge. One 

seemingly promising recent advance for 

mapping applications is photon Lidar (also 

known as Geiger-mode Lidar). But what is 

photon Lidar?

In conventional Lidar systems one pulse 

provides data on the refl ectivity, the range 

and, when using (full) waveform digitisation, 

the surface structure of the footprint of the 

single pulse on the object – one pulse results 

in an information nucleus for one object point. 

The return signal contains thousands of 

photons. In contrast, the photon Lidar 

approach creates an array of points from a 

single pulse fi red by the system – one pulse is 

divided into dozens or hundreds of 

sub-pulses. The partition of one pulse into 

many is enabled through the use of diffractive 

optics which split the outgoing pulse into an 

array of sub-pulses. The optics can be 

tailored to the needs of the user; the size of 

the array may be, for example, such that a 

Photon Lidar
quadrangle of 10 by 10 sub-pulses is 

generated from one pulse emitted by the 

sensor. The partition of the pulse in a 10 by 

10 array enables one pulse to capture a point 

cloud of up to 100 points. The returns from 

the individual sub-pulses are captured by a 

receiver also consisting of a 10 by 10 array. 

So, one pulse does not cover one footprint, as 

conventional airborne Lidar does, but rather 

captures multiple individual adjacent points 

resulting in a high point density. The sensi-

tivity of the sensor is so high that the range to 

the surface of an object can already be deter-

mined even if just one photon is present in 

the return signal. Therefore, it is of no great 

concern if many photons in the fi red pulses or 

return signals get lost in the atmosphere. As a 

result, the distance from sensor to the object 

may be much larger than for conventional 

Lidar. Similarly the swath width may be larger 

which reduces the number of fl ight lines, and 

hence data acquisition time, without affecting 

point density. A typical conventional airborne 

Lidar survey may be fl own at 1,000m to 

1,500m while a photon Lidar survey may 

achieve equivalent point densities at a fl ying 

height of 4,000m to 5,000m and the number 

of fl ight lines may be reduced by a factor 

three.

Are there no snags? Yes, there are. Photon 

Lidar detects only photons and registers the 

time of fl ight but not the strength of the return 

signal and thus no waveform digitisation is 

possible. By using RGB and NIR cameras the 

fi rst shortcoming can be compensated for 

while the reconstruction of the surface 

structure, which is the main asset of 

waveform digitisation, can be derived from the 

dense point cloud. The ability to operate at 

low power levels is an advantage but requires 

on the other hand highly sensitive sensors 

which may wrongly detect solar photons as 

return signals. The effects of this type of noise 

may be diminished by careful design of beam 

divergence, spectral width, fi lters and other 

system parameters. Up until now, photon 

Lidar is not in use for the commercial 

collection of geodata. Before it can become a 

proven technology, further research is 

required to obtain thorough insight in the 

accuracy and reliability characteristics and 

into the ways to improve these major 

surveying parameters. 
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Gexcel Launches New 
Lidar Software and 
Hardware Solutions
Gexcel, Italy, has announced a new series of software and 

hardware solutions for the Lidar market able to cover a large 

range of applications. The range is compatible with all the 

main laser scanner sensors available in the market such as 

FARO, Teledyne Optech, Stonex, RIEGL and Zoller + Fröhlich. 

At Intergeo, Gexcel will present the new release of LineUp Pro, 

a targetless registration tool, featuring bundle adjustment.

 http://bit.ly/1Fj2yMc

Archaeologists to 
Reconstruct Syrian 
Heritage Using 3D 
Cameras 

Following 

reports that 

the Islamic 

State (IS) 

terror group 

has begun 

destroying 

the historic 

ruins in 

Syria’s 

ancient city 

of Palmyra, 

a group of archaeologists have come up with the idea 

of installing thousands of 3D cameras in confl ict 

regions in the Middle East. Capturing digital images of 

cultural heritage sites will enable historic monuments 

to be reconstructed if they are destroyed by IS. The 

plan is to place the 3D cameras close to Roman ruins 

and other ancient relics so that the recorded data can 

later be used to recreate them precisely. The 

academics from Oxford University in the UK and 

Harvard in the US intend to install 5,000 cameras in 

2015 and to have captured a million images by the end 

of 2016.

 http://bit.ly/1NUUhVM

Palmyra, the City of a Thousand Pillars.
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