VGStudio max 2.2

THE MARKET’S LEADING application software FOR ANALYSIS AND
VISUALIZATION OF INDUSTRIAL COMPUTER TOMOGRAPHY / VOXEL DATA

WHY VGStudio MAX EXCELS
VGStudio MAX has revolutionized the way industrial computer tomography (CT)/voxel data is utilized: Very large data sets can now be
handled quickly and interactively. With its unique features and module
options, VGStudio MAX allows large CT data sets to be processed
within very few minutes – with no limit on data quantity. Even the largest data sets with more than 100 GB can be processed on off-theshelf PC hardware. This is why VGStudio MAX provides ideal tools for
quality control, rapid prototyping and reverse engineering.
Examples of the extensive functionality of VGStudio MAX :
■■

■■

■■

■■
■■
■■

■■
■■

■■

■■

Coordinate Measurement for 2D and 3D dimensioning (optional
module)
Nominal /Actual Comparison for comparison with CAD data, such
as STEP, IGES (optional module)
automatic discontinuity analysis for Porosity / Inclusion detection
(optional module)
Wall Thickness Analysis (optional module)
Fiber Composite Material Analysis (optional module)
unsurpassed segmentation tools for the separation of materials
and geometries within a data set
macro / batch processing
powerful reporting tool for the generation of detailed reports containing user-defined information on every measured feature
sub-voxel precise surface extraction and export of point cloud or
mesh data (e. g. STL) for Rapid Prototyping and Rapid Engineering
high performance CT Reconstruction (optional module)

VGStudio MAX implements the new, unique ‘Region of Interest’ concept, i. e. a region to be analyzed can be defined using powerful segmentation tools. These ‘Regions of Interest’ allow complex assemblies
to be split into separate components. Data analysis tasks such as
Nominal /Actual Comparisons, Wall Thickness or Porosity / Inclusion
Analyses can then be performed on specific user-defined areas. Overall processing times can thus be dramatically reduced.
Furthermore, ‘Regions of Interest’ can be stored as templates containing inspection plans defined for these regions, for example to perform
a discontinuity analysis. Such templates are ideally suited for use in
macros: They guarantee comparable analysis results in serial analyses
for improved quality surveillance and control.
VGStudio MAX supports the import of volume and projection data of
all kinds and provides a sophisticated import wizard guiding the user
through the import process. Data sets are immediately displayed in
a 3D view as well as in three orthogonal slice image views. With its
ultra-fast volume visualization (real-time ray-tracing), VGStudio MAX
allows CT data to be visualized interactively from any point of view.
Data volumes can be sliced in any required orientation to provide a
detailed insight.
The unsurpassed and award winning high quality 3D and 2D visualization in VGStudio MAX is used in media and TV productions. An
intuitive keyframer tool allows you to create all kinds of animations,
presenting data and analysis results in a most impressive format. Even
for an unexperienced user the new simple keyframer tool provides the
possibility to generate striking 3D animations. Videos from the slice
image stacks are created with a few mouse clicks, providing another
possibility to easily display and share analysis results.

FACTS ABOUT VGStudio MAX
VGStudio MAX is the world’s most advanced software platform for
industrial CT data analysis and visualization. It incorporates Volume
Graphics’ latest VGL® kernel technology, knowledge and experience
gathered from more than 3000 installations worldwide.
VGStudio MAX :
■■

■■
■■

■■

allows users to perform material- and geometry-related analyses
of their CT / voxel data sets within one single software environment
supports the combined processing of CT and CAD data
offers software tools for direct processing of voxel data sets –
there is no need to convert voxel data into other data formats such
as point clouds or surface meshes. This direct processing reduces
measurement uncertainty and improves overall processing time,
which is especially important in serial inspection or in-line CT data
analysis.
supports macros, inspection templates and ‘Regions of Interest’
for efficient processing of serial inspection tasks

VGStudio MAX is today’s leading tool for the visualization and analysis
of CT data and is used by nearly all industries and research institutes
world-wide using 3D image-based systems such as CT systems, for
example:
■■
■■
■■
■■

■■
■■

automotive companies
well-known aerospace companies
consumer electronics companies
supplier industries like aluminium foundries, injection molding
companies, electronics manufacturers
producers of medical equipment
research institutes, universities, museums and many others

Automation
For users who need to examine entire series of parts according to
predefined standard specifications, VGStudio MAX provides a large
number of tools allowing even the most complex analysis tasks to be
performed automatically.
Macros and Templates
Complex analysis procedures can be saved as macros. In addition,
complex measuring plans or analysis parametrizations (e. g. porosity or
fiber orientation analyses) can be saved as templates. These can later
be used either manually or in macros in order to achieve reproducible
results with as little user interference as possible.
Batch Processing
Series of CT data sets, e. g. of injection-molded parts from multi cavity
molds, can be batch processed in VGStudio MAX . Batch processing
uses macro and template functionality and allows large series of data
sets to be examined very efficiently and without user interaction or
interference.
Evaluations
With VGStudio MAX 2.2 Volume Graphics introduces a revolutionary
concept called Evaluations. Evaluations can be used to summarize a
wide range of different analyses, measuring plans and Regions of Interest including the analyses they contain, into one single ‘comprehensive
inspection plan’ of a part. They allow the results from the most diverse
analyses such as wall thickness and porosity analyses to be logically
connected in order to achieve even better founded Accept / Reject decisions.
Evaluations allow VGStudio MAX to be used with unsurpassed efficiency to its full extent, i. e. with all measuring and analyses functions, in
semi and fully automated testing procedures. A Software Development
Kit (SDK) offered by Volume Graphics provides the possibility to control
VGStudio MAX remotely, giving system manufacturers the possibility
to develop the most highly flexible CT-based inspection equipment able
to solve almost any problem thanks to the enormous functionality of
VGStudio MAX . VGStudio MAX provides a solution for the entire range
of inspection tasks, from simple analysis of wall thicknesses or the detection of molding sand in castings to highly complex inspection tasks
combining material-related analyses with a comprehensive geometry
analysis of parts.

Non-Planar View

Bookmarks

NON-Planar VIEWS AND
Thick slab option
With VGStudio MAX 2.2 , 2D views are no longer limited to simple planar slices through the object. With the new Non-Planar View mode,
round or even irregular curved surface areas can now be unrolled or
projected in a ‘flat’ 2D view. A cylindrical object, for example, can be
viewed as a stack of ‘unrolled slice images’.
The new 2D window Thick Slab View option allows you to view a stack
of slice images with user defined thickness in minimum, maximum or
averaged projection mode.

BOOKMARKS
The new Bookmark concept lets you switch easily between different
views of your scene. With this new feature, presenting a set of CTdata analysis results to your customers is just a matter of clicking on
bookmarks. 3D and 2D views, object and analysis visibility settings,
clippings, selection of coordinate systems and rendering settings will
be automatically applied. Bookmarks help you organizing projects with
different areas of interest as well as complex projects with multiple
objects and / or analyses and measurements. With this functionality, a
person reviewing results of an inspection process can be systematically guided through complex analyses scenarios, directing his focus
and attention to the points of interest.

SEGMENTATION
VGStudio MAX comes with a set of powerful segmentation tools allowing data sets to be separated into different components, materials or
‘Regions of Interest’ (ROI).
Segmentation is the basis of many data analysis tasks, it therefore is
a highly important functionality that helps users to solve their tasks.
For example: If a fiber orientation analysis has to be performed locally
within a part made of composite material to measure how fibers are
aligned locally, segmentation tools enable the user to form a ROI within
which he runs the analysis. All data analysis and visualization tools of
VGStudio MAX can take advantage of the ROI concept.
Available segmentation tools include manual marquee and drawingstyle tools, semi-automated tools (e. g. region grower), ROI refinement
and smoothing tools, morphological operators and new functions that
allow you to utilize CAD models or their component structure to be
used for segmentation. The new VGStudio MAX 2.2 now comes with
sub-voxel precise segmentation capabilities increasing the precision of all data analysis tasks.

Coordinate Measurement MODULE
VGStudio MAX turns any industrial CT scanner into a high-performance Coordinate Measurement System (CMS) allowing inspection
tasks to be performed which cannot be accomplished efficiently or
non-destructively using conventional methods. The software was
developed especially for use on CT data and thus provides a highly
efficient and intuitive user interface. In order to achieve the highest
possible level of precision when measuring CT data, the optional Coordinate Measurement (CM) module includes a unique algorithm for
precise surface determination with sub-voxel accuracy.
This functionality allows measurement uncertainty to be drastically
reduced for all geometry-based analyses, i. e. for Coordinate Measurement, Nominal /Actual Comparison and Wall Thickness Analysis. A variety of object registration tools like ‘Best fit’, ‘3-2-1’, ‘RPS’
and ruled geometry-based methods are included in the module. The
Coordinate Measurement option is the prerequisite for all analyses to
be performed within predefined coordinate systems.

Features
■■

■■
■■

■■

■■

■■

NEW in Version 2.2:
■■

The improved surface determination algorithm now offers even higher
accuracy, and this will lead to improvements especially in high-contrast
high-dynamic range CT data, e. g. data resulting from scans of multimaterial assemblies. In combination with the new enhanced Coordinate Measuring module, VGStudio MAX will set a new reference mark
for CT measurement accuracy.

includes a complete range of measuring functionality including
geometric dimensioning and tolerancing (acc. to DIN EN ISO 1101)
2D and 3D dimensioning directly on CT / voxel data sets
ruled geometry elements such as points, lines, circles, planes,
cylinders, cones and spheres can be fitted directly to the CT /
voxel data – no conversion of CT data into point clouds or STL
data required
minimization or reduction of measurement uncertainty by rapid
fitting of thousands of measuring points
recognized standard fitting methods (Chebyshev, Gauss) from
conventional coordinate measurement technology
powerful reporting function with text and images for output in various formats (CSV, HTML, RTF, etc.)

■■

■■

■■

■■

preparatory inspection plans can alternatively be created on CAD
data (step, iges, stl)
Components of CAD models can be used as starting contour for
the local adaptive surface determination, especially in multi material scenarios. This will lead to a significant decrease of the time
needed to generate precise surfaces.
easy definition of least / maximum material requirements within the
GD & T functionality
enhanced alignment techniques, e. g. several objects can be used
to generate one reference object within the 3-2-1 registration to
solve highly complex alignment tasks
vector points can be imported or defined, for highly precise and
reproducible generation of reference objects and RPS alignments

NOMINAL /ACTUAL COMPARISON
MODULE
requires coordinate measurement module
The Nominal /Actual Comparison module option allows for a direct comparison of CT / voxel data with CAD or other CT / voxel data which is much
more efficient than conventional methods.
Features
■■
■■
■■

■■
■■

color-coded visualization of analysis results
analysis of the entire object or user-defined ‘Regions of Interest’
geometric comparison directly on CT / voxel data sets – there is no
conversion into point clouds or STL data required, which avoids
additional measuring uncertainty and information loss
additional statistical evaluation features
high performance reporting function with text and images for output
in different formats (CSV, HTML, RTF, etc.)

NEW in Version 2.2:
■■

■■
■■
■■

Nominal /Actual Comparison is now possible on CAD data (STEP,
IGES), mesh data (STL) and of course on voxel data
enhanced reporting capabilities especially for automated inspection
now with support of native CAD data file formats (e. g. STEP, IGES)
ability to tolerance the Nominal /Actual Comparison with various
parameters, e. g. deviation (minimum, maximum, cumulated)

WALL THICKNESS ANALYSIS MODULE
With the Wall Thickness Analysis module option, areas with insufficient
or excessive wall thickness or gap width can be localized automatically
and directly within the CT / voxel data set.
Features
■■
■■
■■

■■
■■
■■

■■

color-coded visualization of analysis results
analysis of the entire object or a user-defined ‘Region of Interest’
direct processing of CT / voxel data – no conversion into point
clouds or STL data required
no CAD model required
additional statistical evaluation features
high performance reporting function with text and images for output
in various formats (CSV, HTML, RTF, etc.)
if wall thickness analyses are to be evaluated within a precisely
defined coordinate system, this requires the use of the Coordinate
Measurement Module option

NEW in Version 2.2:
■■

■■
■■

Wall Thickness Analysis is now possible on CAD data (STEP, IGES),
mesh data (STL) and of course on voxel data
enhanced reporting capabilities especially for automated inspection
ability to tolerance the Wall Thickness analysis with various parameters, e. g. thickness (minimum, maximum, mean, deviation)
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POROSITY/ INCLUSION ANALYSIS MODULE
The Porosity / Inclusion Analysis module option allows the automatic
detection of material discontinuities such as pores, holes and inclusions. CT-based defect analysis is today used in a wide range of applications, e. g. in castings or plastic parts and BGAs.
Features
■■
■■
■■

■■

■■

■■

■■

■■

automatic and fast detection, analysis and visualization of defects
detection of both pores and inclusions
defect detection can be run on a complete data set or on user
defined regions (ROIs)
color-coded visualization of the detected defects according to the
defect volume
calculation of various parameters for each defect (defect position,
defect sphericity / compactness, defect size and geometry (volume,
x-,y-,z-dimensions, projected area), gap to closest other defect,
distance of each defect to a reference surface (CAD or actual
surface of the part)
statistical defect size analysis: overall percentage or porosity and
defect volume histogram
high performance reporting function with text and images for
output in various formats (CSV, HTML, RTF, etc.)
a data interface allows analysis results to be exported to and
simulation results to be imported from MAGMASOFT®

If calculation of the defects is to be carried out in a well defined coordinate system, the optional Coordinate Measurement Module is required.

NEW in Version 2.2:
■■

■■
■■

■■
■■

■■

■■

new VGDefX defect detection algorithm, which allows to optimize
the calculation of defects on different criteria
improved detection of surface defects
possibility to specify the minimum defect size as radius, diameter
or defect volume
in-place data filtering for noise reduction
Allows you to run pre-machining tests using CAD data: if the CAD
file of the machined part is available, VGStudio MAX can do virtual
machining of the part and automatically calculate which pores will
be inside or outside the machined part and which pores will be cut
during machining. Each defect will be classified into inside, outside
or cut.
ability to tolerance the defect analysis with various parameters,
e. g. void volume (percent / absolute), maximal defect diameter /
volume / projected size, maximal edge distance (cut / inside / outside)
enhanced reporting capabilities especially for automated inspection

Enhanced POROSITY/ INCLUSION Analysis MODULE
In addition to 3D analysis of porosities and inclusions, the Enhanced
Porosity / Inclusion Analysis module option now also supports a nondestructive 2D defect analysis of castings, based directly on the CT
slice images, according to VDG* specification P 201 / VW 50097. This
testing specification defines the requirements for examining the porosity of castings made of non-ferrous metals.
With this new functionality of VGStudio MAX , rectangular, circular or
triangular reference faces can be created in any freely selected orientation within a CT scan. Porosity within the plane is then determined
and freely toleranced. The largest pore and the smallest standardized
pore distance is determined within the entire slice image. The result
enables you to perform an automated classification according to the
classes of pores (D, S, F, G) defined in the specification.

*German Association of Foundry Specialists

Porosity analysis according to P 201 using VGStudio MAX bears an
enormous savings potential since it eliminates the need for time-consuming production of micrograph sections and the preparation of samples. One analysis saved as a template will allow a rapid and reproducible analysis of all parts to be performed without any user interference.
With this module option, Volume Graphics introduces micrograph image analysis methods to industrial CT images with sub-voxel precision.

Fiber composite Material analysis Module
Fiber composite materials such as CFK or GFK are playing a major role
in modern product designs. The new analysis module now provides a
data analysis solution for all professionals working in this field of application. Volume Graphics’ latest analysis module enables users to
process both small and large scale CT data sets of fiber composite
materials. While the first show individual fibers e. g. in small material
samples, the second will only show larger structures like rovings, for
example, in sections of parts or complete parts. Depending on the
user’s demands and the scale of the CT scan the new module is able
to provide detailed information of the internal structure of a part.
The following parameters can be calculated:
■■
■■
■■
■■
■■

■■
■■

local fiber orientation
local fiber concentration
global fiber orientation distribution
global fiber concentration
single fiber segmentation and calculation of fiber parameters
(e. g. length, thickness, orientations)
global fiber length distribution
global fiber thickness distribution

The data set above was provided by Institut für Textil- und Verfahrenstechnik (ITV)

The analysis results can be displayed and reported in various ways,
for example:
■■

■■

■■

local fiber orientation can be displayed color-encoded or as
vectors, tensors and stream lines
global orientation distribution can be displayed,
e. g. as a histogram
reports can be generated and exported in a variety of formats
(CSV, HTML, RTF, etc.)

The new fiber composite analysis module now closes the gap between
real world data and injection molding simulation or mechanical
simulation. The calculated parameters from real parts or material
samples can be exported in various file formats (CSV, PATRAN, etc.)
that allow the direct comparison with simulated data. In the next step
the calculated material parameters can be exported and used as input
for simulation tasks.

CT RECONSTRUcTION Module
With the CT Reconstruction module option, Volume Graphics offers a
direct connection from the CT scanner to the unique analysis capabilities and visualization of VGStudio MAX . The module uses off-the-shelf
PC and graphics hardware. Fully utilizing up-to-date GPU or multiprocessor / multi-core systems, the CT Reconstruction module reconstructs data sets of any size, limited only by the PC hardware. The user
has the choice to optimize for image quality or performance.
Automatic Scan Geometry Corrections

■■
■■

■■
■■
■■

■■

The CT Reconstruction module offers a unique horizontal rotation
center correction and an automatic axis tilt correction (in the detector plane). It is able to determine these corrections directly from the
acquired data of the actual CT scan. Prescans of test phantoms are no
longer required. These corrections increase the quality of CT data and
do not depend on the CT scanner.
Moreover, the CT Reconstruction module is able to improve the image
quality using the standard Volume Graphics beam hardening correction
or the optional Iterative Artefact Reduction (IAR)* add-on (see below).
image left: without
beam hardening
correction
image right: with
beam hardening
correction

* Technology licensed by Fraunhofer EZRT

Features

■■
■■
■■
■■

unsurpassed reconstruction image quality
ultra fast GPU accelerated CT Reconstruction for CT users and
manufacturers
cone beam, fan beam, parallel beam, planar and helical CT
several automatic scan geometry corrections
beam hardening correction, optional Iterative Artefact Reduction
(IAR)* beam hardening correction
unique interactive reconstruction preview
artefact-free ROI reconstruction
offset scan reconstruction
vg project creation
peformance mode optimizes for reconstruction time of very large
data sets

ct Scanner Software Integration and Process Automation
Volume Graphics offers a Software Development Kit (SDK) that can be
integrated in the CT scanner’s system control software. The integrated
SDK allows you to start VGStudio MAX with the scanned data set directly as VG project. In addition, it is able to execute macros e. g. to
initiate automated inspection tasks. The SDK therefore easily enables
the setup of fully automated in-line / at-line inspection systems.

OPTIMUM USE OF MODERN PCs AND WORKSTATIONS
The multi-threaded implementation of nearly all VGStudio MAX features achieves a significant performance increase on multi-processor /
multi-core PCs, e. g. rendering performance will scale with the number of CPU cores. We therefore recommend multi-processor / multi-core PCs
for optimum performance. The total system memory requirements depend strongly on the users’ typical data set sizes. For professional users
we recommend a 64 bit hard- and software environment and a RAM of at least twice the size of the largest data sets for optimum performance.
Please find our current hardware requirements on our web site in the product information area of the download / info center.
VGStudio MAX is available as node-locked, floating and dongle license and in six languages (English, German, French, Japanese, Chinese and
Korean). Prices on request.

volume graphics OFFERS:
■■

■■
■■
■■

update / service agreements giving access to regular product updates and
priority support
software training
custom software development services and consulting
free evaluation licenses with full functionality can be requested via our web
site in the product evaluation area of the download/info center

VOLUME GRAPHICS GMBH
Wieblinger Weg 92a
69123 Heidelberg
Germany
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Fax:
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