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Figure 1: A FastSCANTM scan (left) and the FastRBFTM surface (right). Small holes in
the data, and the large gap between the embracing figures, have been filled automat-
ically and smoothly. The topology of the statue (such as the gap between the hand
and the throat) remain unchanged.
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1 Introduction

The FastRBFTM Extensions allow you to use the FarField Technology FastRBFTM en-
gine from inside FastSCANTM. This enables these key scanning improvements:

• Automatic hole filling.

• Smooth extrapolation of the surface.

• Guaranteed closed, watertight surfaces.

• Preservation of scan detail.

• Surface meshes with highly uniform triangles.

The automatic hole filling and smooth extrapolation provided by the FastRBFTM en-
gine can save many hours that would otherwise be spent laboriously repairing small
holes and defects in scans. Accuracy and scan detail are maintained and the degree
of accuracy to which a surface is fitted to the scan data can be specified without com-
promising the ability to fill holes. FastRBFTM surfaces are also more faithful to the raw
scan data than those simplified with other methods. The ability to guarantee a closed,
watertight surface makes FastRBFTM Extensions essential for rapid prototyping and
is a unique capability in a laser scanner.

Figure 1 (previous page) shows an example of a large, complex scan processed using
the FastRBFTM Extensions.

1.1 Licensing

The FastRBFTM Extensions are licensed on a per-wand basis via the FastSCAN.lic

license file that is provided with the FastSCANTM system. To view your license details
select License from the FastSCANTM program File menu.

If the FastRBFTM Extensions license file is not present, or is invalid, the FastRBFTM

Extensions will operate in demonstration mode. This allows you to process any scan
but prevents you from saving the RBF surface. The license file will become invalid if
it is modified or when it expires.



2 FastRBF Extensions

2 FastRBFTM Extensions

2.1 Overview

To access the FastRBFTM Extensions scan some data (or open a previously scanned .fsn
file), then open the Generate Surface dialog box (Figure 2) by clicking on Edit/Generate
Surface or its icon at the top of the viewing window (Ctrl+G also performs this func-
tion).

You must generate a Basic Surface (Section 3) before generating an RBF Surface
(Section 4), as the points of the Basic Surface are passed to the FastRBFTM engine in
order to generate the RBF Surface.

Figure 2: Generate Surface dialog box
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2.2 Data Flow

The FastRBFTM process is divided into several subprocesses (Figure 3). The output of
the Fitting and Surfacing stages is cached. Therefore if you change the RBF Surface
Simplification parameters, only the RBF Surface Simplification process needs to be
repeated. In the Generate Surface dialog box the four subprocesses are:

• Basic Surface Processing—Section 3

• RBF Surface Processing—Section 4

• RBF Surface Edge Behavior—Section 5

• RBF Surface Simplification—Section 6

?
Basic Surface Processing

• Smoothing
• Decimation
• Limit Objects to
• Surface Simplification

?
?

RBF Surface Processing: Fitting

• Fit Accuracy
• Memory to Use
• Use Stylus Points for Fitting

?
?

RBF Surface Processing: Surfacing

• Mesh Resolution
• Orientation of the Bounding Box

?
RBF Surface Edge Behaviour

• Type
• Margin

?

?

?
RBF Surface Simplification

• Simplification Target

?

Figure 3: Data flow inside the FastRBFTM process. The heavy black lines indicate
points where the data is cached. If parameters are changed at a particular point, only
processes back to the previous line will be run again.
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3 Generating A Basic Surface

Open the Generate Surface dialog box (Figure 2) by clicking on Edit/Generate Sur-
face or its icon at the top of the viewing window (Ctrl+G also performs this function).
Enter the desired values into the Basic Surface Processing section:

3.1 Smoothing

Smoothing eliminates noise from the raw scan data. Experiment to find a Smoothing
value that gives the maximum level of detail while still giving the desired surface
smoothness. “Noise” can show up as small bumps on both the Basic Surface and
the RBF Surface (this may also be due to incorrectly merged sweeps - use Sweep
Registration (refer to the FastSCANTM Manual) to attempt to solve this).

3.2 Decimation

Decimation sets the distance between adjacent points in the data of the Basic Surface
(these are later passed to the FastRBFTM engine). A smaller value—leading to more
points—is suitable for generating “final” quality surfaces, but will take longer to pro-
cess. A larger Decimation value will create fewer points, giving less detail but faster
processing. Note that the level of detail in the RBF Surface is also influenced by the
initial quality of the scan data, the Fit Accuracy, and the Mesh Resolution.

3.3 Limit Objects to

While scanning you may acquire pieces of data that are not part of the object. These
objects will make FastRBFTM processing slower and will affect the Bounding Box used
while surfacing. Check Limit Objects to and enter the number of objects you wish to
keep. Data objects will be removed—smallest first—until only the specified number
remain.

3.4 Surface Simplification

You can also reduce the complexity of the Basic Surface by activating simplification,
which generates fewer triangles for roughly the same accuracy. This number controls
the accuracy of the simplified mesh, i.e. it gives the maximum error from the original
data. Simplifying the Basic Surface will speed up RBF fitting. Check the Surface
Simplification box to enable this.
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4 RBF Surface Processing

4.1 Fit Accuracy

Fit Accuracy specifies how closely the FastRBFTM function will try to fit to the input
data. A small value will preserve more surface detail (and noise) but take longer to
process (too small a value and the processing may take a very long time). A large
value will create a smoother surface in less time (too large a value will remove all
the detail). Figure 4 shows the same object processed at three different Fit Accuracy
values.

(a) 0.1 mm (b) 0.5 mm (c) 2.0 mm

Figure 4: Different Fit Accuracies (Mesh Resolution of 1.0 mm).

4.2 Mesh Resolution

Mesh Resolution sets the approximate size of triangles in the RBF Surface. Figure 5
shows the same object at different mesh resolutions.

4.3 Memory to Use

Specifies the amount of memory (MB) to be used internally in the Fit Accuracy stage.
Allowing more memory to be used will speed up processing. Choose a value that is
as large as possible but which will not exceed your available physical memory, also
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(a) 0.1 mm (b) 2.5 mm (c) 5 mm

Figure 5: Different mesh resolutions.

taking into account the memory required by the operating system and other appli-
cations. For example: if your computer has 1 G of memory and you won’t be run-
ning many other applications while processing, try choosing 500 MB. If you choose a
value that is too high, processing may be forced into virtual memory, making it much
slower, or you may run out of memory, causing processing to fail.

4.4 Use Stylus Points for Fitting

Stylus points and lines can be used as input for the RBF fitting (as well as the Basic
Surface), by using a physical stylus to collect the points/lines on the surface where
you were unable to scan. Check this option to treat the stylus points as scanned data
during processing.
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5 RBF Surface Edge Behavior

FastRBFTM surface processing can create a surface that continues out to infinity. The
RBF Surface Edge Behavior setting controls how that surface is constrained to a fixed
region in space.

To orientate the front of the Bounding Box to the current screen view select Set
Bounding Box to View from the View menu or press Ctrl+B. The Bounding Box
encloses the perimeter of the data and may change size, dependent on the margin.

5.1 Trimmed to Data

The surface is trimmed so that holes and edges remain as they were in the raw data
(Figure 6).

5.2 Trimmed to Edges

The surface is trimmed as in Trimmed to Data but holes in the surface are filled in
(Figure 6).

(a) Sweeps (b) RBF Surface Trimmed to Data

Figure 6: Trimmed to Data and Trimmed to Edges RBF surface processing
.
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5.3 Open at Bounding Box

The object’s surface edges are extended (using the last direction of the data), stopping
with a smooth edge when they reach the Bounding Box (Figure 7). Holes are filled in.

Figure 7: Two views of Open at Bounding Box RBF processing

5.4 Closed at Bounding Box

The object’s surface edges are extended to, and around, the faces of the Bounding
Box, creating a closed (watertight) object (Figure 8).

Figure 8: Two views of Closed at Bounding Box RBF processing
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5.5 Margin Size

Use the Margin Size to set the desired distance between the RBF Surface and the
Bounding Box or trim edge. For example, a Margin Size value of 20 when using
“open” or “closed” edges will continue the surface for 20 mm in the direction the
data was last going in, creating a new Bounding Box around the extended edges
(Figure 9). When using “trimmed” edges it will remove all points that are more than
20 mm from all RBF Surface points.

Note: The Margin Size can be used to create a buffer zone around the edge of an
object and may increase the size of the Bounding Box.

(a) 5 mm (b) 20 mm (c) 50 mm

Figure 9: Different Surface Margin sizes.
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6 RBF Surface Simplification

Simplification is used to reduce the complexity of the RBF Surface. RBF Surface
Simplification uses features of the FastRBFTM method to create a simplified surface
that is guaranteed to be accurate with respect to the original surface. This process
produces excellent surfaces, but can be time consuming.

6.1 Simplification Target

You can choose between three “targets” for RBF simplification. The simplifier will
work until the specified target is reached (for extreme targets, processing may stop
prematurely).

6.1.1 Error
Simplifies until the error between the simplified and unsimplified surfaces reaches
the specified value. Figure 10 shows the same surface simplified to different error
targets.

(a) 0.1 mm (19 951 triangles) (b) 0.2 mm (12 222 triangles) (c) 0.4 mm (6 745 triangles)

Figure 10: Simplification with different error targets.

6.1.2 Number of Triangles
Reduces the output surface to the specified number of triangles. Extremely small
values will generate meaningless surfaces.

6.1.3 Number of Points
Simplifies until the output surface is reduced to the specified number of points. Again,
extremely small values will generate meaningless surfaces.
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FastRBFTM Software End-User License Agreement

IMPORTANT—READ CAREFULLY: FARFIELD TECHNOL-
OGY LIMITED (FFT) IS WILLING TO GRANT TO YOU
A LICENSE FOR THE FASTRBFTM SOFTWARE, THE LI-
CENSE FILE (AS DEFINED IN CLAUSE 1) AND ANY AC-
COMPANYING MEDIA INCLUDING PRINTED OR ELEC-
TRONIC MATERIALS (THE SOFTWARE) ONLY IF YOU AC-
CEPT ALL THE TERMS OF THIS AGREEMENT. PLEASE
READ THIS AGREEMENT CAREFULLY, BECAUSE USING
THE SOFTWARE WILL BE DEEMED TO BE YOUR ACCEP-
TANCE THAT YOU ARE USING IT ON THE FOLLOWING
TERMS.

IF YOU DO NOT AGREE TO THE TERMS OF THIS AGREE-
MENT DO NOT DOWNLOAD, INSTALL OR USE THE
SOFTWARE AND, IF APPLICABLE, RETURN THIS PROD-
UCT PROMPTLY, INCLUDING ALL PACKAGING AND
WRITTEN MATERIALS, TO FFT, FOR A FULL REFUND OF
YOUR LICENSE FEE (EXCLUDING ANY SHIPPING AND
HANDLING FEES).

1. License File: You must only use the Software with an elec-
tronic license file provided to you by FFT (License File)
that operates the Software either as an evaluation version
(Evaluation Version) or as a fully registered version (Regis-
tered Version). If the Software is an Evaluation Version, you
may evaluate the Software for a maximum of 14 days. The
Evaluation Version may contain limitations to the func-
tionality of the Software that do not exist in the Registered
Version. If you wish to continue using the Evaluation Ver-
sion beyond the 14 day evaluation period you must pur-
chase a License File for the Registered Version from Pol-
hemus by emailing sales@polhemus.com. The Registered
Version may contain limitations to the functionality of the
Software depending on the type of License File you pur-
chase.

2. License: FFT grants you a non-exclusive, non-transferable
license to use the Software in accordance with this Agree-
ment. “Use” of the Software means loading, installing, or
running the Software together with a valid License File on
a computer. Regardless of the number or type of media
by which the Software is provided to you (such as Soft-
ware delivered to you on CD-ROM and/or downloaded
by you off the Internet), you must only install one copy of
the Software on one computer and be the only individual
using the Software. If you are a corporation, FFT grants
you the right to have individuals within your organiza-
tion use the Software provided that the Software is used
only by one individual at any one time and in the manner
specified above. You may install the Software on an inter-
nal multi-user platform or network provided that you pur-
chase a License File for each separate computer on which
the Software is installed or accessible from the network.

3. Restrictions on Use: You must not:

(a) copy the Software in any visual or machine-
readable form, except that one copy of the Soft-
ware may be made to the extent that such copying
is necessary for your own backup purposes;

(b) translate, adapt, reverse-engineer or modify the
Software other than in accordance with this Agree-
ment;

(c) separate any component part of the Software for
use on more than one computer;

(d) lend, rent, lease, transfer, assign or otherwise deal
in the Software or your rights under this Agree-
ment without the prior written consent of FFT.

4. Upgrades: FFT may offer you upgrades to the Software
(Upgrades):

(a) in the form of a new License File to be operated
with your existing Software;

(b) as a new version of the Software together with a
compatible License File; or

(c) in any other form that FFT may offer. FFT may
charge you a fee for any Upgrades. All Upgrades
will form part of the Software and must only be
used in accordance with this Agreement.

5. Protection of Proprietary Rights: You acknowledge that
the Proprietary Rights in the Software are vested in FFT.
For the purposes of this Agreement, “Proprietary Rights”
means all property in the Software and rights to patents,
licenses, trade marks, trade names, inventions, trade se-
crets, copyright and know-how relating to the origin, man-
ufacture, programming, operating and/or servicing of the
Software and any enhancements or modifications of the
Software. You must maintain all copyright notices on the
Software and must not remove the same. You must notify
FFT immediately in writing if you know of any circum-
stances that suggest that any person may have unautho-
rized knowledge, possession or use of the Software.

6. Confidentiality: You must at all times, make every effort
to ensure the confidentiality of the Confidential Informa-
tion and use your best endeavors to bind your officers, em-
ployees and agents not to disclose, communicate, copy or
reveal for any purpose whatsoever the Confidential Infor-
mation except as permitted under this Agreement. For the
purposes of this clause, “Confidential Information” means
the License File, information relating to your customer ac-
count and any other information provided by FFT to you
as confidential, or which from its nature and content is, or
would reasonably expected to be, confidential. Your obli-
gations under this clause will survive termination of this
Agreement.

7. Warranty: The Software is licensed “as is” and all represen-
tations or warranties (statutory, express or implied except
any which may not lawfully be excluded) are expressly ex-
cluded, including without prejudice to the generality of
the foregoing, the implied warranties of merchantability
and fitness for a particular purpose.

8. Liability: You will indemnify FFT against all claims, pro-
ceedings, demands, costs, losses and damages resulting
from your use of the Software or a breach of your obli-
gations under clause 6. FFT will not be liable under the
law of tort, contract or otherwise for any direct, indirect or
consequential loss or damage, including any loss of prof-
its, however caused, arising out of the use of the Software.
If any limitation or liability in this Agreement is invalid for
any reason and FFT becomes liable for loss or damage that
would otherwise have been excluded, such liability will
be limited to the total amount actually paid by you for the
Software.
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9. Default and Termination: FFT may terminate this Agree-
ment immediately by notice in writing to you if you breach
any of your obligations under this Agreement and fail to
remedy the breach within 14 days after notice from FFT
requiring the breach to be remedied. Within 10 days of
termination of this Agreement you must deliver to FFT, or
destroy all copies of, the Software in whatever form pos-
sessed by you.

10. Notice: Any notice to be given in terms of this Agreement
must be made in writing, email or by facsimile transmis-
sion sent to the address notified by either party to the other

from time to time. Any communication by email or fac-
simile transmission will be deemed to be received when
transmitted to the correct email or facsimile transmission
address of the recipient and any communication in writ-
ing will be deemed to be received when left at the speci-
fied address of the recipient or the day following the date
of posting.

11. Governing Law: This Agreement is subject to the laws of
New Zealand and you submit to the exclusive jurisdiction
of the New Zealand courts.
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