Tools proposed for sharing in the DSW
Versions:

	Date
	Author(s)
	Changes

	06/22/2004
	Pierre ALLIEZ, INRIA
	Information gathered around April 2004

	06/28/2004
	Laurent SABORET, INRIA
	Switch from text to Word file format

	07/08/2004
	Laurent SABORET, INRIA
	

	07/20/2004
	Laurent SABORET, INRIA
	Enter new information given by partners during the DSW workshop

	03/04/2005
	Laurent SABORET, INRIA
	Enter new information given by partners before the AIM@SHAPE review

	03/13/2006
	Laurent SABORET, INRIA
	· Reorganize document

· Update document from Tool Repository
· Update document from new partners contribution


Intended audience:

· Contacts for AIM@SHAPE Task 2.2 (Tool Repository)

· AIM@SHAPE coordinators: Bianca FALCIDIENO, Ewald QUAK, Michela SPAGNUOLO

1 Introduction

The purpose of this document is to provide a list of all tools proposed for sharing by Aim@Shape partners. Be aware that no date is provided and that partners may change their mind!
Anyway, this list gives us a certain visibility on the Tool Repository’s close future and, thus, helps sharing and avoids duplicate developments.

2 IMATI/ISTI
2.1 Added to the repository 
2.1.1 IMATI

ReMesh is an editor for manifold triangle meshes. Most operations can be performed interactively through mouse-clicks on the mesh. Both low-level (edge-flip, vertex-insert ...) and high-level (simplification, subdivision ...) operations are supported.
Plumber is a specialization of Tailor, which performs the recognition of tubular parts at increasing scales. It marks triangles belonging to a tubular feature with the corresponding tube id. For each tube computes approximated tube axis and cross sections.
Note: The Plumber download archive includes Tailor
Tailor performs the morphological analysis at different levels of detail. At each scale vertices are marked with the corresponding feature label. Features have a meaning from the morphological point of view and some of them are related to surface curvature (Tip, Pit, Blend ...).
Shrec characterizes (in the sense of computing maxima/minima/saddles) a surface with or without boundary with respect to a real function by computing a set of contour levels. Once a surface characterization is obtained, it computes and shows the corresponding Reeb graph of the surface.

2.1.2 ISTI
Metro: Measuring error on simplified surfaces.

Metro is a tool designed to evaluate the difference between two triangular meshes. Metro adopts an approximated approach based on surface sampling and point-to-surface distance computation.

TriMeshInfo

TriMeshInfo is a tool designed to inspect 3D models and retrieve all the topological related information. It can be used to automate the process of decoding 3D mesh inherent properties and ease data classification and retrieval.

MeshLab
MeshLab is a very extendible plugin-based mesh processing system, aimed to the user assisted cleaning, filtering, editing, converting and rendering of unstructured 3D triangular meshes. The tool found its natural use for the processing/cleaning/converting of the meshes that usually arise in 3d scanning. The system is qt based and portable, (latest distribution 0.4 has linux binaries) and it  is heavily based on the VCG library (vcg.sf.net) for all the algorithmic part. 

The current version of Meshlab was designed by me and developed mostly by my students during the FGT (Foundation of Three-dimensional Graphics) course of the Computer Science department of University of Pisa. Even if it is not completed (the last student based release should be at end january) I am starting to distribute it for testing, so if you dare you can download and try it...

As usual it is available on Sourceforge, this time with its own project http://sourceforge.net/projects/meshlab/

Obviously at the end of the course I will not drop the development of the tools, and given its strongly modular architecture I hope that it will not be difficult to contuine extending it...

For bugs, feature requests and such, please use the sourceforge service http://sourceforge.net/tracker/?group_id=149444.

2.2 Proposed but not yet added
2.2.1 IMATI

GraphDiff takes as input two directed a-cyclic attributed graphs and returns a value between 0 and 1 representing their similarity. If such a value is not 0 (i.e. the graphs are not identical), the tool also returns a set of editing operations to transform one graph into the other.

Sweep-like features on quadrangular surfaces (subdivision surfaces can be given as well). This Maya plug-in makes the user able to insert free-form features into discrete surfaces. Each feature is described by the user as a NURBS planar curve extruded (and possibly scaled) along a line on the surface. The plug-in adapts/blends the resulting shape with the original surface and returns the modified model.

2.2.2 ISTI
MeshAlign
· Independent scans are defined in different coordinate spaces. They have to be registered (rotation-translation) to lie in the same space.

· Manual pair wise alignment; Iterative Closest Point (ICP); global registration.

· Features:

Able to manage hundreds of  high resolution range maps

Highly efficient and accurate (in many cases outperforms commercial solutions)

MeshMerge
· Once registered, all scans have to be fused in a single, continuous, hole-free mesh

· Able to reconstruct very high resolution models composed of O(100Mtri)

· Meshes of this size are not easy to be managed...

MeshSimplify
· Tool to reduce the size of the reconstructed mesh without sacrificing a lot of quality

· Works out-of-core 

Memory is not a constrain anymore!
Models of any size can be simplified

· Very efficient in time and very accurate

Weaver: combining & mapping textures

Use high quality digital photo as a source of texture for a scanned object:

from many photo + a 3d model to a single textured model.

Inspector: Interactive display of huge meshes

· Huge meshes (100 M triangles ~ 1Giga triangles) are difficult to be rendered interactively.
· Uses multiresolution technologies

· Integrated with tools for building kiosk application to display high quality data to public.

3 DISI
3.1 Added to the repository 

The MT Library allows you to design interactive applications which exploit the full power of multi-resolution on geometric objects represented by meshes in any dimension. The MT Library is fully parametric on:

· The dimension of the mesh (e.g., a surface made of triangles, a volume made of tetrahedra, and any higher dimensional complex made of simplexes);

· The dimension on the embedding space (i.e., the number of coordinates on the vertices of the mesh);

· Any attribute that you wish to store at the vertices and at the cells of your mesh;

· Any criterion that you wish to adopt in order to extract meshes at variable resolution from the multi-resolution model.

The MT library provides data structures and functions that you can use to build your applications for the following two tasks:

· Take a simplicial (e.g., triangular, tetrahedral) mesh describing an object and build a multi-resolution representation of the same object;

· Query this multi-resolution representation on-line to obtain meshes representing the object at the level of detail you like.

The MT Package allows you to use your own simplification code to build the multi-resolution model! You just have to include commands provided by a class in the library. The MT Package also contains some off-the-shelf programs, which can be either used directly, or adopted as templates to write your own applications:

· Programs to build multi-resolution terrain models from either digital elevation grids or triangulated irregular networks (see below);

· A program to build multi-resolution surface models from generic triangle meshes;

· A program to fly over a terrain, which gives you the possibility to adjust view and resolution parameters;

· A program to analyze an object by interactively using a magic lens that keeps high resolution inside a volume, while the rest of the object is shown at low resolution.
This library is dimension-independent and has been used in 2D and 3D. We also have a few optimized implementations of the MT, which are for specific cases (simplicial complexes where the different scales are generated through certain operators, e.g. edge collapse or vertex removal).

MT Delaunay

Program Delaunaymt allows the construction of MTs for terrains (two-dimensional scalar fields) based on a (constrained) Delaunay triangulation of the plane domain of the terrain.

Delaunaymt includes several algorithms for the construction and iterative modification of Delaunay triangulations and constrained Delaunay triangulation through vertex insertion or vertex removal. As a side effect, the program builds an MT from the sequence of local modifications performed.

The basic functionalities of the program are:

Construction of a Delaunay triangulation starting from a set of points through iterative vertex insertion, and production of an MT.

Construction of a constrained Delaunay triangulation starting from a set of points and line segments. This functionality is just meant to provide an input file for the algorithms based on vertex removal (see point 4 below), and does not produce an MT.

Decimation of a Delaunay triangulation through iterative vertex removal, and production of an MT.

Decimation of a constrained Delaunay triangulation through iterative vertex removal, and production of an MT.

MT Jade

Triangle mesh simplification through vertex decimation with construction of a Multi-Triangulation.

JADE provides a method for simplifying triangular models. Given an input model and a user-specified error tolerance, the algorithm generates an output model that attempts to minimize the number of polygons while staying within the specified error tolerance.

JADE's main features are:

· approximation error: an accurate estimation of the approximation error introduced in the simplification process;

· compression factor: a reduction factor comparable or better the other approaches, under the same level of approximation;

· working domain: wide generality, the algorithm manages self intersecting, not manifold, not orientable mesh;

· space/time efficency: short simplification time and low memory consumption, to allow the management of large meshes.

JADE is based on a "decimation approach" which reduces mesh complexity by removing vertices.

2D MT - A compact 2D Multi-Tessellation
This software is for a specific class of multi-tesselations (MTs), characterized by:

· two-dimensional tiles (triangles)

· representing a scalar field (terrain)

· constructed based on a vertex-insertion refinement strategy 

A vertex insertion consists of inserting a new vertex in a triangulation, and re-triangulating locally. The re-triangulation is usually obtained by applying the Delaunay criterion.

This software implements a compact data structure for such special MTs, which is more compact than the general-purpose data structure implemented in the MT package.

This data structure provides a good compression ratios not only with respect to the data structure for general MTs, but also with respect to encoding the original mesh (i.e., the mesh at the full resolution) with a standard data structure for triangle meshes.

Using the MT terminology (see also MT package), the implementation supports:

· selective refinement through a dynamic algorithm

· resolution filter based on a uniform error threshold

· focusing of resolution in a rectangle (box), in a circle (range), or at a point

IMPACT

IMPACT is an acronym for Integrated Multipurpose ACquisition Tool and it aims to be a versatile off-the-shelf acquisition device, integrating if necessary different typologies of sensors and different acquisition techniques. The system at the current state of development is shown in figure below. The structure is made of an aluminum frame. The electronic includes an imaging system made by a PAL 4 frame grabber, two color cameras, a laser lighting system with a frequency of 687n freq., a brushless motor for moving the conveyor belt that can be controlled via the serial port, a linear camera for dense texture acquisition. The 3D acquisition system is based on optical triangulation. The software includes imaging features, system calibration features, filtering capabilities. The AIM@SHAPE partners are welcome to visit DISI and try the system. 

IMPACT: Documentation on Calibration

Introduction to the Planar Calibration Class developed within the IMPACT tool.

IMPACT: Documentation on ImageLIB

Introduction to the ImageLib, the image class developed for the IMPACT tool.
TSM Lib

Triangle Segment Library

3.2 Proposed but not yet added

MultiView 

· surface and volume data visualization

· simplicial meshes

· isosurfaces, transparency, selection, point location, adjacency navigation

· OpenGL and OpenRM

NMIA

· Non-Manifold Indexed data structure with Adjacencies

· represent non-regular, non-manifold 3D objects

· scalable with the number of non-manifold features

· support edge-collapse, vertex split

4 EPFL

4.1 Added to the repository 

Smart Object Modeling plug-in for 3D Studio MAX: 3D Studio MAX plug-in for creation of smart objects
· Extends 3DS MAX

· Adds capability to specify semantic information 

· Templates for common information 

· e.g. position, path, hand posture, etc…

· by means of MAX helper objects

· XML export functionality

· Full description of the extended scene graph

· Animations also exported

Smart Objects Loading and Animation Module (libhobject)
· Loads XML files exported from the design tool

· Displays and animates objects

· Provides access to semantic information

· Simulates interactions by executing scripts

Maya Plug’in to Real-time Motion capture human character animation in Maya

This program animates a character properly designed with inverse kinematics in its limbs. This animation comes from the motion capture and it is in real time. The program allows recording the animation.

This application includes:

- a Maya file that contains a character with the proper animation constraints (h-anim and inverse kinematics)

- a program MayaMocapServer that acts as a server to maya. This program reads the Motions Star values (comming from the SID program made here in the lab) and provides them to Maya.

- a Shell for maya with the functions in Mel script to: connect to the server, disconnect, Set initial position to the character to be animated, constraint the sensor values to the corresponding IK handlers and Record the animation.

4.2 Proposed but not yet added
We will also share an extension of the smart object working with 4 hands manipulations. We will upload and fill the documents at the beginning of January 2006 (after the Christmas break). 

5 IGD/Graphitech
5.1 Added to the repository 

Moses1: evaluation of Shape Descriptors for Surfaces 
This tool evaluates the effectiveness of discrete cosine transforms to match NURBs surfaces. It was specifically implemented to produce actual results to two research papers [Hernadvolgyi et al. Shape Semantics from Shape Context and Integrated Modeling of Shape Semantics for Industrial Design]. It can be used to generate random NURBs surfaces, extract 1D (contour) and 2D (surface) based shape descriptors using Discrete Cosine Transforms and then to sort these surfaces with respect to similarity.  It can also reconstruct the surfaces from the descriptors. In itself this did not mean to be a tool, only a platform to evaluate the idea. However, some of the code could be very useful. First, we needed a portable and very easy NURBs tool. OpenGL GLUT has one and we implemented a mechanism which interacts with the OpenGL tessellator and produces the surface as a triangulation. There are also data structures for point clouds, triangulations and PCA (Principal Component Analysis) axis determinations. This considers the entire surface (as suggested by Vranic) assuming that the surface is a uniform density, uniform thickness sheet object. Besides this, there are also classes for geometric primitives (vector, line ...) and basic methods usually associated with these (intersection, scaling, rotation ...). For this tool, the display is of secondary interest; we needed to implement a simple platform where we can manipulate objects mathematically. The cosine transform (referred to as naïve cosine transform in the code) is very inefficient (we wanted to see the results) and will soon be improved with a new version.
RhinoConverter provides the functionality to read in models from the Rhinoceros NURBs Modeler, to convert them to OpenNurbs models, to query and modify the model, and to align the entities semantically correct. A basic viewer enables the user to review the quality of the conversion. The output is an OpenInventor or VRML file. The viewer supports navigation via the Magellan SpaceMouse. The RhinoImporter can also be provided as an API in short time if requested.

WIDE: Ontology-based Document Management

· Information Management and Knowledge Sharing

Accepts queries and produces Results 

Handles content together with Meta Data (Semantics)

Combines different data sources

· Supports different user groups (Designer, Engineers)

GUI, Terminology und Information/Knowledge

· Semantic Web-based

Ontologies, Agents, Meta Data / Semantic Annotation

· JAVA (RMI), W3C (RDF, RDFS, OWL, RQL), SESAME, Jena, Protégé

SketchAR, Immersive Design and Modeling System
Facefixer Mesh Compression
Implementation of Isenburg's Facefixer (Martin Isenburg, Jack Snoeyink: "Face Fixer: Compressing Polygon Meshes with Properties", University of North Carolina at Chapel Hill.)

The authors provided a sample implementation of the coder. This library provides a coder and encoder based on this information.

Idefix CAE Post processing
This is the IGD Idefix Framework for doing CAE post processing of CFD, FEA and Crash simulations. The application is primarily designed for a VR environment based on the Studierstube framework but can only be used on a normal desktop workplace.

5.2 Proposed but not yet added

Semantic Interfaces between CAX and PDM/PLM

Available soon.

6 INPG

6.1 Proposed but not yet added

Multiresolution Curve Editing with Area Constraint
Multiresolution planar curves can be loaded, or drawn and edited at any level of resolution while keeping the area of the fine curve constant.

XDef
free-form surface deformation and associated free form features, constraints specifications

Simpoly

Polyhedral simplification

7 INRIA

7.1 Added to the repository 

CGAL (Computational Geometry Algorithms Library)
CGAL is owned by INRIA, MPII, UU and non AIM@SHAPE partners.
CGAL is a library of programs for geometric data structure and algorithms. The library aims at providing robust and efficient codes, to be used in real life industrial applications.

CGAL includes convex hulls in any dimension, planar maps, 2D arrangement, 2D and 3D triangulation, spatial searching, geometric optimization, polyhedron, Nef polyhedra, etc.
More specific to AIM@SHAPE’s research topics:
· Tutorial on CGAL Polyhedron for Subdivision Algorithms (see below)
· demo: curvature tensor estimation for triangle meshes (see below)
· demo: approximation of triangle meshes

· demo: 2D Lloyd clustering

· reconstruction packages (by end of 2004)

· subdivision surfaces

Tutorial on CGAL Polyhedron for Subdivision Algorithms

Assuming the reader to be familiar with the C++ template mechanisms and the key concepts of the STL (Standard Template Library), we first demonstrate two different approaches for implementing mesh subdivision schemes. Euler operators are applied for p3 subdivision and the modifier callback mechanism is applied for the Quad-Triangle subdivision. Both approaches are based on the build-in functionalities of the CGAL polyhedron. We then introduce a combinatory subdivision library (CSL) with increasing level of sophistication and abstraction. CSL offers a convenient way to design user-customized subdivision schemes through the definition of rule templates. Catmull-Clark and Doo-Sabin schemes are used to demonstrate the design and implementation of CSL.

Two companion applications based on OpenGL, one developed with Windows MFC, and the other developed with Qt, showcase the subdivision schemes listed above, as well as several functionalities for interaction and visualization.

Estimating Curvature Tensors on Triangle Meshes

This program demonstrates estimation of curvature tensors on triangle meshes. It also features an OpenGL-based viewer for CGAL polyhedron already available here. The enriched polyhedron supports facet and vertex normals for rendering, supports the axis-aligned bounding box of the polyhedron, and provides curvature tensor for each vertex. The program also features a trackball to interactively manipulate the polyhedron, a snapshot function of the camera viewpoint and the transformation states, a raster output to the clipboard, and the vectorial output to a postscript file.

GRAPHITE: Digital shape workbench
Graphite is a research platform and experimental 3D modeler for numerical geometry, computer graphics and digital geometry processing. Graphite's main components are:

· efficient numerical solvers for large sparse linear and non-linear problems

· multi-resolution data structures for surface

· data structure for structured and unstructured volumic grids

· texture mapping / atlas generation algorithms

· curvature approximation (Cohen-Steiner)

· surface approximation (Cohen-Steiner, Alliez, Desbrun)

· visualization (scalar, vectors, tensors)

· automatic generation of the GUI

· GPU programming tools

· Automatic demo system
The latest version (1.1 beta) is available from http://www.loria.fr/~levy/Graphite/Download_x928

SYNAPS (Symbolic-Numeric Applications)

· data-structure for vectors, (structured) matrices, univariate, multivariate polynomials

· resultant constructions in one or several variables.

· solvers of univariate polynomials or multivariate systems based on linear algebra tools (eigenvalue) or subdivision solvers in one or several variables.
· tutorial/course on symbolic-numeric methods for non-linear problems.
SYNAPS tutorial

OpenNL (Open Numerical Library) is a library for solving sparse linear systems, especially designed for the Computer Graphics community. The goal for OpenNL is to be as small as possible, while offering the subset of functionalities required by this application field. The Makefiles of OpenNL can generate a single .c + .h file, very easy to integrate in other projects. The distribution includes an implementation of our Least Squares Conformal Maps parameterization method.

OpenNL offers the following set of functionalities:

· Efficient sparse matrix data structure (for non-symmetric and symmetric matrices)

· Iterative builder for sparse linear system

· Iterative builder for sparse least-squares problems

· Iterative solvers: conjugate gradient, BICGStab, GMRES

· Preconditionners: Jacobi, SSOR
· Sparse direct solvers: OpenNL can be linked with SuperLU 
AXEL (Algebraic Software-Components for gEmoetric modeLing)

· data structures for the manipulation of points, rational parametric curves and surfaces, b-spline curves and surfaces, implicit curves and surfaces.

· tools to compute the intersection of such objects, to detect singularity, to compute self-intersection points of parametric curves and surfaces.

· tools to compute the topology of such objects, intersections, to mesh implicit surfaces.

7.2 Proposed but not yet added

Planar Parameterization of Triangulated Surface Meshes

This CGAL package implements some of the state-of-the-art parameterization methods, such as Least Squares Conformal Maps, Discrete Conformal Map, Natural Conformal Map, Discrete Authalic Parameterization, Floater Mean Value Coordinates or Tutte Barycentric Mapping.

8 ITI

No tools for sharing.
9 UNIGE

No tools for sharing.

10 MPII
10.1 Added to the repository 

CGAL (Computational Geometry Algorithms Library)

CGAL is owned by INRIA, MPII, UU and non AIM@SHAPE partners.

DynamiC-2D

Educational software for learning a singularity-based approach for shape interrogation. Visualizing various singularity theory objects and events associated with static and dynamic planar curves. Includes evolute, offset curves, orthotomic, caustics, Voronoi diagram, and medial axis.

MCGL – MATLAB Computer Graphics Library 

This application was developed by Zachi Karni at TECHNION. He is now working at MPII.

MCGL is an extension toolbox for MATLAB 6 (R12) and above. MCGL introduces into the MATLAB environment several new data structures and classes together with tens of new functions that support many mesh-processing tasks. MCGL is accessible through the built-in MATLAB command line interface with easy and intuitive functions and methods. The MATLAB help system enables users to type the command “help func-name” in order to receive instructions regarding the function or the method ‘func-name’. In addition, the mesh can be visually viewed using a 3D viewer that supports all of the common rendering capabilities (panning, zooming, etc.). The rendered mesh is updated during the mesh-processing operations, thus enabling the visual debugging of mesh-processing algorithms. The MATLAB programming language enables end-users to inherit the enhanced capabilities of each of the classes.

The most frequently used classes are IndexedFaceSet, which holds the set of the mesh vertices and faces, and HalfEdge, which inherits IndexedFaceSet properties and also supports traversal on the mesh vertices together with queries such as: which are the neighbors of a specific vertex, which are the in and out edges to and from a specific vertex, etc. The library also supports import and export functions from and to several major formats such as: VRML and OFF.

10.2 Proposed but not yet added

In future the MPII team is planning to contribute the following tools to the tool repository:

tmk

A tcl based intelligent ``make`` tool. This ``make`` tool combines the functionality of a traditional make utility with the power of the Tcl scripting language. tmk works on everywhere

www.sourceforge.net/projects/tmk 

DynoCurve

A Java program written by Shin Yoshizawa: http://www.mpi-sb.mpg.de/~belyaev/soft/DynoCurve/
It can be used to demonstrate bifurcations of the evolute, orthotomic, and medial axis. The following paper Visualization and Study of Dynamic 2D Shapes via Curvature http://www.mpi-sb.mpg.de/~shin/ can be considered as a manual of the program.

We also have some rather obsolete tools on www.mpi-sb.mpg.de/~belyaev/soft/soft.html
New version of DynamiC-2D where an external skeleton option is added. 

MPU surface-from-scattered-data reconstruction toolkit
It is actually available from http://www.mpi-sb.mpg.de/~ohtake/mpu_implicits/

No further development is planned.

PU+RBF surface-from-scattered-data reconstruction software
This soft accompanies our SMI'04 paper. I have it on my PC

Several simple educational Java applets and Perl programs: curve subdivision, curvature-driven curve evolution, classification of planar diagrams, etc.

Crest: Soft for detection curvature extrema on dense triangle meshes: www.mpi-sb.mpg.de/~shin/Research/Crests/Crests.html

11 SINTEF

11.1 Added to the repository 

SISL=Sintef Spline Library

· Contents: Surfaces, curves, approximation, interpolation, intersection, closest point, data reduction …

· C (not object oriented). Cryptic (less than six characters) identifiers. Very stable.

SISL is our old and well-tested Spline library, with many routines for curve and surface manipulation, like e.g., evaluation, geometry construction, approximation, interpolation, intersection and so on. 

We are still working on preparing our SISL spline library for publishing under the GPL license.

Changes are:

· The code is developed over a time span of more than 20 years.  To put everything together in a package that fits all has taken some time and organization.

· Due to the high number of man-years involved in developing this code, we had to take great care about the legal implication of issuing this code under a public license.  (We are a commercial research institution, and generally depend on revenue for the code we make).

· We have added extensive documentation and written a user's manual.

· We have written a substantial number of pedagogic examples in the form of compilable code that links with SISL.

· We have provided and prepared (and documented!) an OpenGL-based viewer application that can be used to inspect the curves/surfaces/points generated with SISL.

· We have provided an additional streaming library for easy input/output of SISL objects.

· We have prepared tailor-made Makefiles for the project.

· We had to resolve compiler issues on the Windows platform.

TTL=Triangulation Template Library

TTL is a generic triangulation library. It is generic in the sense that it does not rely on a special data structure. Thus, you can operate with your own application data structure and benefit from a variety of algorithms in TTL that can work directly on any data structure for triangulations. If you do not want to bother with making your own data structure, you can use the built-in data structures in TTL and use TTL as you would use any other triangulation library.
MBA - Multilevel B-spline Approximation

The Multilevel B-spline Approximation Library is used for quickly generating high-quality spline surfaces out from 2 1/2 D scattered data points. (2 1/2 D means that the points are scattered over the XY-plane, with an additional height value. The generated surface will thus be projectable on the XY plane without intersections). For a thorough description of the basic scheme, the paper by the originators of Multilevel B-splines, S. Lee, G. Wolberg and S. Y. Shin, should be consulted: S. Lee, G. Wolberg, and S. Y. Shin. Scattered data interpolation with multilevel B-splines. IEEE Transactions on Visualization and Computer Graphics, 3(3):229--244, 1997. A detailed description of the mathematical content of the algorithms, with extensions made in the SINTEF library and with numerical examples, can be found in the report: . Hjelle. Approximation of Scattered Data with Multilevel B-splines. Technical Report STF42 A01011, SINTEF 2001.

LSMG - Least Squares Approximation of Scattered Data Points

The methods have been developed for making high quality smooth surface approximations to scattered data in applications such as geological modelling, GIS and CAD/CAM. Special attention has been payed to i) creating large surfaces fast and ii) "natural" extrapolation of surfaces outside the domain of the scattered data or to areas of the domain with no scattered data. These properties are important especially in geology and GIS. Although the approximation methods are global, they are fast due to the multigrid schemes that are used for solving linear equation systems.
GoTools Core Library
GoTools Core Library is a module containing core utilities and spline functionality . It is a prerequisite for (almost) all other GoTools libraries.

Proposed but not yet added

Applications using the libraries above:

· Converters,

· Demos,

· Viewers (SISLview for viewing spline curves and surfaces.)

· These must be considered alpha in all respects.
12 TECHNION

12.1 Added to the repository 

IRIT is kernel of computer graphics and mainly computer aided geometric design tools of around three hundred thousand lines of C source code.  This kernel is now being used for research purposes in dozens of universities and research facilities throughout the world and allows one to model basic, primitive based, models using Boolean operations as well as freeform surface's based models.

Beyond its strong support for Bezier and BSpline curves and (trimmed) surfaces, IRIT has several unique features such as strong symbolic computation, support of trivariate spline volumes, multivariate spline functions and triangular patches. Numerous unique applications are available such as surface layout decomposition, metamorphosis of curves and surfaces, scan converter and hidden line removal, and artistic line art drawings of parametric and implicit forms. A rich set of computational geometry tools for freeform curves and surface is offered, such as offsets, bisectors, convex hulls, diameters, kernels, and distance measures. The solid modeler is highly portable across different hardware platforms, including a whole variety of Unix machines and Windows PC.

The system is designed for simplicity and is geared toward research. As such, no graphical user interface (GUI) exists or is planned in the near future. The modeling is performed using the main module/executable of the system which is called (surprise!) IRIT. A textual interface (or PUI for programmable user interface) is available which provides the interaction interface. An interpreter processes the user's command and executes them. This interpreter includes general mechanisms that are common in high level programming languages such as loops, conditional sentences, and functions. In addition, features that can be found in modern languages such as operator overloading and object oriented design are extensively used. This interpreter is best employed under the Emacs editor that forks out IRIT as a sub process (available both for Unix and Windows' PC).

More details as well as full Ansi C sources are available at http://www.cs.technion.ac.il/~irit/
MCGL – MATLAB Computer Graphics Library 

This application was developed by Zachi Karni at TECHNION. He is now working at MPII.

MeshMaker is a C++ software library that allows the manipulation of manifold 3D mesh data within a Windows MFC GUI. Beyond I/O and various rendering modes (based on OpenGL), MeshMaker enables access to the mesh primitives and modification by Euler operations. It is possible to build simple Interactive 3D applications with MeshMaker in a matter of minutes. The MeshMaker is built using the Microsoft Foundation Classes (MFC). 
COMREN

We provide two executable files, encode.exe and decode.exe, for multi-resolution coding of mesh files.

SphericalParam
Barycentric Spherical Parameterization of genus-0 3d Meshes.

12.2 Proposed but not yet added

· Meshing of higher genus point clouds.

· Remeshing using local parameterization.

· Valence-based mesh coding.

13 TUD

13.1 Proposed but not yet added

Tool that creates simple 3D objects
May be changed into a web service

Library

· Linear transform operators using Lie algebra

· Search 3D points

· Bezier transforms

· Multiresolution

· Visualization by ray casting/tracing

· Boolean operations

· lending

· Morphing

· Surface completion

· Objects decomposition

14 UU

14.1 Added to the repository 

CGAL (Computational Geometry Algorithms Library)

CGAL is owned by INRIA, MPII, UU and non AIM@SHAPE partners.

binvox (voxel skeletonization) 
evofunc (shape matching by evolutionary strategies). 
shape matching by transformation space subdivision 


14.2 Proposed but not yet added

We have worked on: 
- polygonal approximation 

They will be uploaded later (the last package is currently being "CGALized").
15 WEIZMANN
15.1 Added to the repository 

SWA Image Segmentation tool implements the image segmentation method of (Sharon et al, Galun et al, patented in Brandt, Sharon, Basri). This fast, multiscale segmentation algorithm is inspired by Algebraic Multi-Grid techniques (developed as fast PDE solvers with unstructured grids, see Brandt, McCormick and Ruge). The algorithm returns a full hierarchy of segments in time that is linear in the number of pixels in the image. It constructs a pyramid of graphs, which adaptively represents aggregates of pixels of similar properties. At fine levels these aggregates represent regions of homogenous intensities. At coarser levels the aggregates represent coherent regions of more complex properties (such as intensity variations at various scales and various texture measures). In this pyramid, aggregates at fine levels may belong to several larger aggregates, at coarser scales, with different weights. This weighted aggregation allows the algorithm, to avoid local, pre-mature decisions. As a result of this process segments that are distinct from their surroundings emerge as salient nodes at some level of the pyramid. 

The pyramid is constructed from fine (bottom) to coarse (top). During the construction of the pyramid we collect statistics of the aggregates that include shape, intensity variability, and filter responses and use these statistics to characterize the texture in the respective regions. We use these coarse scale measurements to influence the construction of higher levels in the pyramid. This allows us to effectively handle texture. Top-down sweeps are applied to better separate the segments and to clean undesired filter responses along the boundaries of regions. These operations lead to state-of-the-art segmentation results on challenging images. The pyramid so constructed provides a rich, multiscale representation of the image. It makes explicit the salient segments in the image at all levels, and provides a description of their shape, intensity, and texture. 

