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Introduction
During May 2009 two staff members of FLAAR
Reports attended RAPID conference and exhibition held in Shaumburg Illinois; to learn about the
newest technology for rapid prototyping and three
dimensional scanning. RAPID is organized by the
Society of Manufacturing Engineers.
There where 4 workshops during the event, the
Medical Implant Scanning & Manufacturing; The
Fundamentals: Rapid Technologies & Additive
Manufacturing and Reverse Engineering & 3D
Data Capture; Metal Parts Using Additive Technologies and the Architectural Modeling. Three
separate forums where held simultaneously, the
Rapid Prototyping, 3D Imaging Conference and
the Rapid Implant Manufacturing Forum for medical applications. More than 80 exhibitors presented their products at the show.
Every day there where keynote conferences, the
most insightful ones where the ones given by the
founders and creators of Geomagic software, LaOn the cover, a close up of the tree made by Selective
ser Sintering Machines and Rapid Prototypers. It
Space Structures software developed by Netfabb, using adwas
interesting to hear their point of view on innoditive manufacturing technology.
vation and how they came up with the idea to invent
scanning and prototyping technologies, and they
shared their vision for the future, mass customizathe lecturers. Their vision of the future looks very tion, medical applications and portable point cloud
promising for 3D applications for our every day data files where some of the subjects address by
life.
3D Laser Scanners
Laser scanners are used in the manufacturing industry to obtain spatial data of an object that can
then be analyzed for inspection or reverse engineering applications.
During our visit to RAPID we had the chance to
speak with some of the 3D Scanner manufacturer
and evaluate their systems. Since one of FLAAR
research interest is in ethno-botany we wanted to
test how well they could scan a cacao fruit. Pataxté is the common name given in Guatemala Juan And Eduardo Sacayón staff members from the FLAAR
Reports at RAPID 2009.
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to Theobroma bicolor, a close relative of the cacao fruit, Theobroma cacao. Recently there has been
a boom in the demand in the international market for native varieties of cacao, for its taste, aromatic
properties and as a raw material in the cosmetic industry. We believe three-dimensional scanners can
be used to obtain morphometric data for species analysis. Morphometric analysis has been used by
entomologists to study insects and also by geologists to study the fossil record, and until now most
measurements where taken manually using traditional methods. 3D scanning systems could provide a
more accurate way to obtain species morphometric data for future research.
Archaeologists can benefit as well from laser scanners, several projects have started to scan archaeological sites, also three-dimensional data can be used to create a complete three-dimensional archive
of ceramics, vases, figurines and other artifacts, that can be reproduced by rapid prototyping.
Creaform´s Handyscan
Creaform`s line of portable 3D scanners can obtain full color data, they provide their own software for
visualization, but can be used also with third party applications like Rapidform, Geomagic and Polyworks, these are discussed in the software section. David Gagné Business Unit Director, for North
USA, and Jacquelyne Loerop account manager for Midwest USA, kindly explained to us the process of
scanning with the Handyscan.

Creaform´s 3D laser scanner scanning a cacao fruit from Guatemala.
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Upper left image: Eduardo Sacayón from FLAAR Reports speaking with David Gagné from Creaform. Creaform´s line of
scanners use a point reference chart to position the image on an x,y,z space, the cacao fruit is then scanned and a model
is created by triangulation of point cloud data. Creaform´s scanners work with their own software but can be used with
third party applications.

For scanning our cacao pod, a reference table with points was used. Once the scanner starts it is not
recommended to move the object, otherwise the system looses its spatial reference. On the screen
shots of the computer you can see the point cloud data triangulated that form the polygonal mesh that
is afterwards texturized with the color information.
The polygons that form the mesh can then be resized to form a more accurate surface, it could be said
that the polygons are the basic unit of the file analogous to the pixel information in a raster image file.
For More information on Creaform´s Handyscan feel free to contact them:
David Gagné
dgagne@creaform3d.com
Jacquelyne Loerop
jloerop@creaform3d.com

3

3Dimensional Technology

3d Scanners and 3d Software seen at RAPID 09

RAPID Conference and Exhibiton May 2009

ZCorporation ZScanner 800
ZCorporation has also a complete line of portable
handheld laser scanners, at RAPID they where
showing their second generation ZScanner 800,
according to Zcorp the ZScanner 800 is equipped
with a third high-definition camera that greatly increases scanning resolution and accuracy within
40µm (microns) and detects changes in surface
height down to 50µm.
It is worth to mention that the ZScanner 700 was
the first-handheld, self-positioning scanner on
the market that could digitize 3D surfaces in real
time. The Zscanner 800 is suitable for inspection
applications as well as reverse engineering, design, manufacturing, digital mockups and simula- Juan Sacayón from FLAAR Reports evaluating the ZScanner
800. Unfortunately we where not allowed to use our cacao
tions.
sample and thus a football was the closest we could find to
For more information please visit their web site
at:
www.zcorp.com

simulate a cacao fruit.

Equipment used with the ZScanner 800
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Konica Minolta Range7
One of the industry leaders in 3D scanning systems has been Konica Minolta, at RAPID they where
showing the Range7 non-contact digitizer, a 6th generation scanner, Konica Minolta has been building
scanners since the mid 90s, coincidentally we ran into Hector Canjura a Guatemalan design technician
working in Neomek the Konica Minolta distributor exhibiting, he kindly introduced us to Bradley D. Johnson the Technical Sales Manager, who explained the digitizing process with the Range7 thoroughly.
Konica Minolta has its own digitizing software but can package Rapidform software with their scanner.
The Range7 can be customized by changing the lenses to get different fields of view. The first steps in
the scanning procedures always involve the calibration of the scanner; a reference chart is used with
points or marks for the scanner to have a spatial reference. In this case a rotating stage is used and it
takes just a couple of minutes to scan, the rotating stage turns while the laser beam is projected onto
the surface, the Raw data is converted to an STL file about 17MB.
For further information on the Range7 or other Konica Minolta Scanner contact:
Bradley D. Johnson
bjohnson@se.konicaminolta.us

The Konica Minolta Range7 non-contact digitizer is Konica´s 6th generation scanner; the scanner can be customized with
different lenses to obtain different fields of view. The Range7 is their high-end scanner
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Upper image: Bradley Johnson Technical Sales Manager positioning our cacao fruit on the rotating stage. Below: The
Konica Minolta Range7 projects a laser beam onto the cacao surface, the rotating stage turns 360 degrees until the object
is completely scanned. The RAW file size is approximately 300MB but once it is processed to an STL it only takes about
17MB.
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The RAW data is processed to an STL file in Konica Minolta´s software, and can then be used with third party applications
but Konica Minolta endorses Rapidform. They package their Range7 with a suit of Rapidform software.

Metris
Known as one of the leaders in metrological solutions and Coordinate Measuring Machines (CMMs),
we evaluated a Manual Coordinate Measuring Arm (MCA), that can be equipped with a wide range of
probing systems for touch trigger measurements, continuous scanning and laser scanning. John Immonen the Business Development Manager showed FLAAR the scanning procedure using a ballplayer
skeleton figure, to show how archaeological figures can be scanned. The process of scanning is nonintrusive and the laser is harmless even to human skin. We believe laser scanning provides a powerful
tool for archaeologists and for art conservation.
Metris Contact information
John Immonen
Business Development Manager
Handheld Products
john.immonen@metris.com
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The Manual Coordinate Arm or MCA works very similar
to a 3D scanner, but instead of having a reference point
background, it gets its x,y,z coordinates by the position of
the arm’s joints. The software creates a STL file. Metris offers other solutions that are used for industrial applications.
John Immonen was kind enough to walk us through the
scanning procedure.
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FARO Laser Scanner Photon 120
FARO Technologies, Inc. designs, develops, and
markets portable, computerized measurement devices and software used to create digital models.
At their booth they where showcasing their new
Faro Laser Scanner Photon that can measure
up to 976,000 points per second and a distance
accuracy up to 2mm at 25m. The Laser Scanner
captures a volume with a spherical radius of up to
153m. A Nikon D200 provides color information
that is rendered simultaneously to the 3D scan
data. The Faro Laser Photon is the kind of scanner used for heritage conservation of buildings,
structures or archaeological sites.
White Light Scanners by 3D3 Solutions.
3D3 Solutions is a research and development
company that develops 3D scanning technology
FARO´s laser scanner with a Nikon D200 that renders
based in Vancouver B.C. Canada. White light scancolor information. A Gitzo tripod is being used to hold the
ning systems are very simple, they use a projector
complete system.
to emit a white light pattern on to the surface of an
object, two simple video cameras placed at different positions scan the object and the software by
triangulation of the patterns renders the model in three dimensions. The first step in the scan procedure
is the camera calibration using a patterned board, which the software needs to interpret the position of
both cameras.

White light scanners use a normal light projector to produce a light pattern on the surface of the object. Two small cameras position at both sides of the projector retrieve the pattern information on the surface of the object that is then triangulated by the software to produce a 3D model.

10

3Dimensional Technology

3d Scanners and 3d Software seen at RAPID 09

RAPID Conference and Exhibiton May 2009

Other 3Dimensional Scanners
Three Rivers
New in the 3D scanning industry, Three Rivers
was showing their new 3D laser scanner, which
is a hybrid from white light and laser scanners. Instead of using white light to project a pattern the
system projects a laser pattern to the object, the
software then uses the laser pattern information
to create the 3D image.

Instead of a white light pattern, Three Rivers hybrid scanners projects a laser pattern on the surface of the object, the pattern is then recognized by the software in a black and white image and a 3D model is created.
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An n X-ray scanner looks a lot like a printer, the main difference of this scanner with other 3D scanners is that it has the
ability to scan through the object and creates a 3D model of the object inner structure. It uses the same technology as CT
scanners, and it has a limitation to scan only small objects.

X-Ray
Using the same technology as CT scanners this
machine is able to create a complete 3D image of
an object, not only the surface but the inner components as well. The scanner looks more like a
printer and the size of the objects it is able to scan
is limited in size to small parts. The operating interface is a touch screen in front of the scanner
with menus and figures.
3Dimensional Software
Rapidform
Using the scan data of the cacao obtained by the
Range7 Konica Minolta 3D scanner we learned
some basic features of the Rapidform software
directly from their software technician. Basically
Rapidform, Geomagic and Polyworks offer the
same set of tools; essentially they are used for
reverse engineering applications, inspection and
generation of 3D models.
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The scan data is converted to an STL file, that has
point cloud data, each point has a unique coordinate in an x,y and z coordinate system. The point
data is then triangulated with polygons to form a
mesh. The mesh is then texturized with color information if the scanner is able to capture RGB
color data; otherwise the software adds its own
texture.
The object can be rotated in three axes, and an
array of tools can be used for inspection: volume,
mass and other physical properties can be obtained; measurements from any part of the object
can also be made. Longitudinal and transversal
cuts can be done and a CAD model can be built
from the original scanned data.

Rapidform´s point cloud data file of the cacao fruit scanned
with a Range7 non-contact digitizer.

web site:

Reconstruction of an object is now possible, by
simple mouse point and click procedures that until
know where time consuming. We saw how this
was done with our cacao model that had a hole
from a squirrel that ate the seeds, it was relatively
simple to fix, fill and create new data in the STL
file.
Rapidform Explorer is the free visualization package that can be downloaded from the Rapidform

http://www.rapidform.com/portal/Iframe/explorerdownload

In the continuing page: screen shots of Rapidform software, upper left cacao model created with the Range7. Upper right:
transversal cut and measurement of the cacao diameter. Lower images: creation of a CAD model from the cacao fruit.
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PolyWorks by InnovMetric
InnovMetric Software Inc. is a software development company based in Quebec City, Canada, that
develops PolyWorks, and markets and supports 3D metrology solutions worldwide based on the PolyWorks universal software platform. At their booth we spoke with Application Specialist, Todd Anderson,
who took the time to show us some of the unique features of PolyWorks.
Some of the applications used for inspection can also be used for biological research; engineers measure the amount of surface error a prototype has in order to correct the part in the production stage. The
colors on the image on the screen shot represent the difference between two sets of data, the original
model versus the prototype, the colors represent the amount of change from one to the other.
A copy of the cacao STL file was done and a volumetric enlargement was made to simulate growth. The
colors in the image represent areas of growth from the original, growth rations and areas can be esti-

Upper left: Juan and Eduardo Sacayón speaking with InnovMetric booth staff. Upper right: cacao STL file created with
Konica Minolta Range7. Lower left: volumetric analysis, color represent change from one data set to another. Lower right:
cacao point cloud data.
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mated for sets of temporal data, statistical analysis can be made to predict population growth patterns.
Surely there are more applications we can only begin to imagine, and perhaps the reader will come up
with more as further investigates 3D scanning technology. We thank Todd for his thorough explanation
on the software.
Further information on Polyworks.
Todd Anderson
tanderson@innovmetrics.com
Geomagic
Formerly known as Raindrop Geomagic referring to the point cloud data was also present at RAPID. It
was very inspiring to listen to Geomagic´s founder, Dr. Ping Fu, her vision on the future of 3D applications is very promising, especially for the medical industry and mass customization.
Geomagic Studio transforms 3D scan data into accurate digital models, and is designed for reverse engineering applications, product design and rapid prototyping. Geomagic Studio outputs industry standard formats including STL, IGES, STEP and native CAD files.
Geomagic Qualify is the 3D digital inspection module that enables graphical comparisons between
digital reference models (CAD models or scanned physical models) and as-built parts for quality inspection.
Materialise
Materialise was founded in Belgium in 1990 and was one of the first European prototyping service bureaus. Materialise develops software best known in the biomedical industry. Mimics is software for 3D
image processing and editing based on CT or MRI data. Magics is rapid prototyping software and is
the key element of the Magics e-RP Suite, Magics software allows to import CAD formats and to export
STL files ready for rapid prototyping, tooling and manufacturing. Its applications include repairing and
optimizing 3D models; analyzing parts; making process-related design changes on STL files; designing fixtures; documenting projects and production planning. MiniMagics is the free STL file software

Geomagic´s booth at RAPID 09.

Juan Sacayón at the Materialise booth at RAPID 09
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viewer.
For further information on upcoming events please contact the Society of Manufacturing Engineers.
Society of Manufacturing Engineers
One SME Drive
PO Box 930
Dearborn, MI 48121-0930
Resource Center 800.733.4763
Phone 313.425.3000
Canada: 3761 Victoria Park Avenue, Unit 1
Toronto, ON M1W 3S2
Phone 888.322.7333
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FLAAR Reports and reviews on high end digital imaging capture.

FLAAR Reports on the Betterlight Super 6K-HS.

FLAAR Reports on Phase One.

FLAAR Reports on Cruse Scanner.
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