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As pOint cLOuDs prOcessing becOmes An integrAL pArt Of infrAstructure 
wOrkfLOws, frOm pLAnning AnD Design tO cOnstructiOn AnD OperAtiOns, 
richArD zAmbuni AnD benOit freDericQue review the wAy in which sOftwAre 
AnD technOLOgy tOOLs Are enAbLing the trAnsfOrmAtiOn

Advances in laser technology during the past decade, driven by 
the need for accurate 3D as-built information, have resulted in the 
impressive rise of a new data type: point clouds. These advances have 
led to a substantial reduction in the weight, size, and price of laser 
scanners while improving the quality of data generated. 

In the meantime, positioning devices such as GPSs and IMUs 
(Inertial Measurement Units) have enabled the use of scanners on 
mobile platforms such as aircraft, cars, and even boats and bikes (for 
example, Google cars). This means that most infrastructure today 
can be surveyed with this type of sensor and, consequently, can be 
represented in a 3D point cloud. 

mAnAging pOint cLOuDs  
As A funDAmentAL  
DAtA type

LiDAR & HyPERSTECTRAL

3D point cloud model of Cambridge 
University’s ‘Moller Centre’ created 

with Pointools software
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Lifecycle relevance
Having access to reliable and accurate as-built records, especially 
in the fi eld, is key to improving the sustainability of infrastructure. 
Indeed, while planning and designing, project teams need to 
understand the context perfectly (what is the terrain like, what 
other infrastructure is in the area, where precisely is it located, and 
so on). During the construction process it is also crucial to ensure 
consistency between what is built and what was designed. And 
last but not least, operating and maintaining assets requires the 
combination of rich asset information and accurate fi eld information. 

Surveying and beyond
Point clouds are leveraged in diff erent ways across the infrastructure 
lifecycle. The fi rst and most obvious usage is to employ point clouds 
as a fast, accurate, and secure mapping or land surveying technique. 
It is impressive to see the level of automation that can be achieved 
with aerial LiDAR data. 

Figure 2 shows a point cloud acquired via an aerial platform 
with automatically extracted and textured 3D buildings. The 
automatic processing was performed using TerraScan and 
TerraPhoto products from Terrasolid. Both products run as 
extensions to Bentley’s MicroStation V8i.

Surveying using point clouds can also be achieved at the 
terrestrial scale. Fig.3 shows how a coloured point cloud can be 
used to extract the edge of a sidewalk using the fl ashlight/dynamic 
sectioning tool in Bentley Descartes (patent pending.) 

Richard Zambuni is Bentley Global Marketing Director, Geospatial 
and Utilities, while Benoit Fredericque is Bentley Product Manager, 
3D Technologies. www.bentley.com

In next month’s issue we will be exploring other important uses for 
point clouds, as well as developments that are furthering their 
practical application.

MANAGING POINT CLOUDS 
AS A FUNDAMENTAL 
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Fig.1: Point clouds assist infrastructure professionals in every step of the 
infrastructure lifecycle

Fig.3: Dynamic sectioning in Bentley Descartes for land surveying (data source 
www.libe57.org © 2010, McNiel Engineering)

Fig.2: Automated extraction and texturing of 3D buildings using TerraScan and 
TerraPhoto (data courtesy of Nakanihon Air Service)
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