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ABSTRACT
This software is capable of reading the file formats like - .OBJ, WRL, .STL, .STEP, .IGES and
3D scenes can be rendered with an inclusion of the properties viz. applying variousLights,
Material Color, and Options for Solid, Wire frame, Points and Transparency viewing, Texture
Mapping, Transformation, Walkthrough, Cut Sections, Background color selection, Background
and Base image selection, Markup features such as Sealing and Measurements, Different camera
views, Parts selection and deletion, Copying the rendered object to the clipboard and enabling to
view more than one models through multiple tabbed windows.Stereovision feature has been
added to this software, which gives better 3D visual effect at lower cost. This software is also
intended to incorporate ease of use and portability so that it can run on any low end workstation

having windows operating system.

Keywords: VTK (Visualization Toolkit), Kitware, CAE Visualization, CAD, ITK.

1. INTRODUCTION :

Aeronautical engineering, mechanical
engineering, electronics  and  electrical
engineering, computer science, instrumentation,
library science and management, foundry,
investment casting, rapid prototyping, CNC
shop floors, CAD/CAM/CAE, test rigs etc. are
the major facilities available in Computer
Research Organisations like 1T companies,
Research Companies etc [1].

CAD/CAM/CAE centre is the centralized
facility for Computer Aided Design, Computer
Aided Manufacturing and Computer Aided
Engineering activities in some of the Computer
Research Organisation, where the 3D modelling
components and major assemblies are modelled
and assembled using various 3D modelling
software. These models are being extensively
used for design, finite element analysis,
generating CNC part programs etc [2].

The 3D models software are based on NURBS
(Non Uniform Rational BSpline). The modeller
not only holds the geometric information, but
also topological information of the object. Since
these packages define the object in more

extensive way, the model file size will be bigger,
hence requires powerful computer system.
CAD/CAM/CAE centre on its way to a state of
art virtual reality lab; virtual reality the name
itself says that, adding the sense of realism to a
computer generated visualization of each
components and assemblies, where user should
be able to do transformation, walkthrough and
so many other manipulations on the
components/assemblies and to take decisions
pertaining to design modifications, assembly
procedure, etc., which otherwise would have
been a costly and time consuming affair in real
world situation [3].

Survey reveals that, no visualization software
available for the engineering application, which
uses CAE model and provides stereo vision
features. Therefore it is required to generate
stereo view is one of the method to add realism
to computer generated scene, where and three
dimensional scene can be viewed using stereo
glass to perceive 3D depth or 3D effect.
Enabling object visualization in 3D space with
immersion is essence of virtual reality.
Therefore, an attempt has made in this
dissertation to develop “Stereo Visualisation of
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Cad and CAE files”, here after called as TECH-
VISION [4].

The software supports visualization of different
CAE models and enables user to open and
render various file formats generated by the
different software used in CAE Research
Organisation. User can carry out various
operations based on the models that render using
the application. The software supports
stereovision, using which one can have real feel
of the virtual components and assemblies, even
before the actual product is manufactured. This
software is also intended to incorporated ease of
use and portability, so that it can run on any low
end workstation having windows operating
system.

2. OVERVIEW :

The CAE software package have a capability to
export its components and sub-assemblies and
assemblies into sophisticated software generated
ASCII format files like OBJ, .WRL, .STL,
STEP, .IGES etc. STEP “Stereo Integrated
Environment in Passive Mode” have a capability
to browse required model files OBJ, .WRL,
.STL, .STEP, .IGES read the selected files and
save model information of the 3D model in
some data structures and finally render the 3D
object model using that data structure. The
software has developed incorporating following
characteristics.
e Simplicity
friendliness.
e Consistency : to operate in a consistent and
predictable way

for ease of use and user

e Completeness :  no inconvenient
omissions in viewing functions.
e Robustness :  tolerate  against  minor

instances of misuse.
e Performance
for faster response.
e Economy : low cost of development and
implementation.
The primary objective of this software is to
provide the client with the fully functional
virtual reality system that allows them to explore
their models or to develop prototypes of a virtual
environment for later use in larger systems
without having to use more expensive resources

. efficient programming

during the development process.
3. TOOLS ANDARCHITECTURE :

The Visualization Toolkit (VTK) is an open-
source, freely available software system for 3D
computer graphics, image processing, and
visualization. VTK consists of a C++ class
library and several interpreted interface layers
including Tcl/Tk, Java, and Python. Kitware,
whose team created and continues to extend the
toolkit, offers professional support and
consulting services for VTK. VTK supports a
wide variety of visualization algorithms
including scalar, vector, tensor, texture, and
volumetric methods; and advanced modeling
techniques such as implicit modeling, polygon
reduction, mesh smoothing, cutting, contouring,
and Delaunay triangulation. VTK has an
extensive information visualization framework,
has a suite of 3D interaction widgets, supports
parallel processing, and integrates with various
databases on GUI toolkits such as Qt and Tk [8].
VTK is cross-platform and runs on Linux,
Windows, and Mac and UNIX platforms. VTK
also includes ancillary support for 3D interaction
widgets, two and three-dimensional annotation,
and parallel computing. At its core VTK is
implemented as a C++ toolkit, requiring users to
build applications by combining various objects
into an application. The system also supports
automated wrapping of the C++ core into
Python, Java, and Tcl, so that VTK applications
may also be written using these interpreted
programming languages [5].

VTK is used worldwide in commercial
applications, research, and development, and is
the basis of many advanced visualization
applications such as Molekel, ParaView, Vislt,
VisTrails, MOOSE, 3DSlicer, MayaVi, and
OsiriX. VTK is an open-source toolkit licensed
under the BSD license [6-7].
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Figure 1:VTK Pipeline Architecture [5-6]

Figure 2: Complete Architecture of Tech-Vision
4. TESTING :

Specific knowledge of the application's
code/internal  structure and  programming
knowledge in general is not required. The tester
is aware of what the software is supposed to do
but is not aware of how it does it. For instance,
the tester is aware that a particular input returns
a certain, invariable output but is not aware of
how the software produces the output in the first
place.
Software is tested from two different
perspectives.
e Internal program logic is exercised using
“White Box” test case design techniques.

Using white-box testing, test cases are
derived that

o assuring that all independent and
dependent paths within a module have
been exercised at least once.

o Examine every logical decisions on
their true and false sides.

o Examine all loops at their boundaries
and  within  their  operational
bounds/criteria.

o0 Examine internal data structure to
ensure their validity.

. Software requirement are examined
using “Black Box” test techniques. The test
focuses on the functional requirements of the
software. Black-box testing is not an alternative
to white-box testing. Rather, it is a
complementary approach that is likely to
uncover a different class of errors than white-
box methods. Tests are designed to answer the
following questions:
o0 How is functional validity used?
o How is system behaviour and
performance tested?
0 What classes of input will make good
test cases?
o0 Is the system particularly sensitive to
certain input values?
0 How are the boundaries of a data class
isolated?
0 What data rates and data volume can the
system tolerate?
0 What effect will specific combinations
of data have on system operation?
In both cases, the intention is to find the
maximum number of errors with the minimum
amount of effort and time. A set of test cases
designed to examine both internal logic and
external  requirement is  designed and
documented, expected results are defined and
actual results are recorded [8-13].

5. SCOPE FOR FURTHER WORK :

Tech-Vision has been developed using VC++
MFC Application Wizard and Visualization
Toolkit with open CASCADE displaying the
models using VTK and tools for Graphical User
Interface (GUI) are used from Application-
Wizard and MFC (Microsoft Foundational
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Classes) of Visual C++ 2010 [14].

The additional features and further improvement

that have to be done are mentioned below:

= Visualization Toolkit (VTK) is open source
software which is an extremely handy tool.
Whereas there are no experienced tutorials
available on the internet for study. So we
need to work and implement for future
reference.

= VTK can be used to optimize the scene
graph and other capabilities.

= VTK supports various kinds file format
reading. But reading any file format is not
possible. Only some Kkinds which are
supported by VTK is possible.

= In order to get a high featured software, we
need to combine various open source visual
software like OpenAL, OpenCV, Open
CASCADE  Technology etc. when
combining we can extract more features.

= In VTK object explode feature is not
available. Object explode means a
rendering object must dismantle and again
join. This feature is highly recommended
for visualization software.

= Assembly and disassembly can be done
using a mouse, assembly and disassembly
sequence can be stored as a movie file, and
this movie file can be taken anywhere to
view assembly and disassembly as a movie.
Hence new software should incorporate the
feature of assembly and disassembly and a
record button to record the assembly and
disassembly sequence. This record button
should also capable to record all type of
transformations and walkthrough.

= There is no provision for Mass, Center of
Gravity Calculation in VTK.

= Virtual piping can be done in the future
work, as VTK does not support this feature.

= Additional Markup features can be included
for the present VTK supported Markup
features.

= Realistic effect can be given to the rendered
model by giving sound effects in the future
work that will be carried out.

= In VTK, Copy option will allow to copying
the rendered model onto the clipboard. The
user himself has to open any of the paint or

editing applications and paste the copied
image. So this work can be extended in
which the user should be allowed to enter
the filename in software application itself,
in any of the picture file formats. This
should thereby save that copied file in
whichever location the user requires.

= Developed software reads only the
tessellated data. So it can be extended to
read other data.

= Work can be carried out to bring out the
Reflection and Shadow feature, as it is not
supported in developed software.

= Collision detection can be incorporated into
the future work.

= Developed software should run on any
platform by Making it platform independent
can further enhance this software.

= Additional features like Interfacing with
other VR devices such as Hand Gloves,
HMD, and wearable VR Suits etc.

Most important that VTK which we developed

using MFC, but it can be effectively

implemented by QT, Python, .NET, etc.[15-20

6. CONCLUSION :

An attempt was made to come out with an actual
tool. For this, a detailed study with the
requirement was done. Hence this project is
divided into two different modules. All
requirements for each module were taken. The
user interfaces are being created in an attractive
manner following the company standards. User
manual developed guides any user to use the
tools without any difficulties. Scaling the actual
requirement of the system develops the software.
For this first, we need to understand the system
design and the system should be divided into
subsystems.  Later these subsystems are
developed and tested. The tested subsystems are
put together to get the actual system.

However, we combined the different software in
order to get the maximum feature and high end
output for the results. In MFC developer can use
its feature to develop an high-end software
application using its inbuilt features like file
browsing, buttons, icons, resources, tools etc.,
but in Visualization Toolkit is used as backend
application because the application which we
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developed must require both MFC and VTK in
order to function appropriately when it reaches
in the hands of client or user. The developed
software will interact with the user and provide
ultimate visualization product which a client
needed the most.
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