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DEPARTEMENT TOEGEPASTE INGENIEURSWETENSCHAPPEN

CAMPUS SCHOONMEERSEN  - GENT

Voorstel  Masterproef Informatica

Bedrijf
Naam: LMS International
       
Adres waar de student meestal zal werken: Interleuvenlaan 68 3001 Leuven
      
Tel: +32 16 384 252
   
Externe promotor: Gert Massa
   
Email promotor: gert.massa@lmsintl.com
Is dit de eerste masterproef in het bedrijf  in samenwerking met onze opleiding? Ja
Is er in het bedrijf inhoudelijke en technische begeleiding mogelijk ? Ja
Titel van het project
Acoustic Raytracing
Doelstelling van het project
Reworking the existing acoustic ray-tracer solver for better performance, using early elimination techniques and implementing new technologies for better accuracy.   
Bestaande situatie en probleemstelling
Old existing ray tracing solver exists and can be used as a reference but it should be re-implemented in C++ and extended with new techniques for better performance and accuracy.
Technologieën die aan bod kunnen komen
· Ray and beam tracing techniques
· Adaptive Beam Tracing: a volumetric tracing approach which adapts into finer sub-beams, imposed by the resolution of the tessellated scene
· Efficiently handle edge diffraction based on the Uniform Theory of Diffraction (UTD)
· Ray-coherence techniques to accelerate intersection computation with the corner rays of each beam
· Bounding Volume Hierarchies (BVH) to accelerate the intersection computations with complex scenes
· Barycentric or Plücker coordinate representation for the intersection tests
· Multi-threading (OpenMP, OpenCL, ...)

· Multiprocessing (MPI)

Omschrijving van de opdracht (± ½ pagina)
One of the techniques for simulating acoustics is classified under the umbrella Geometrical Acoustics (GA).  GA approaches are derived using asymptotic approximations of the wave equation in the infinite frequency limit.  Their basic assumption is that sound propagates in linear paths, like light.  The first GA approaches to be investigated were the Image Source Method and Ray Tracing.  LMS has developed in the nineties a hybrid approach referred to as Triangular Beam Tracing (TBM) which assumes continuous bundles of sound rays, instead of infinitely thin rays.  This software is integrated in the LMS Virtual.Lab product suite (based on Dassault Systemes’ CATIA V5 environment).
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The limitations of the current TBM software are two-folded : 1) the inability to handle edge diffraction in higher reflection/diffraction orders; 2) the poor performance, especially on multi-core CPUs.

The goal of this project is to design and implement a new GA solver and improve the performance and accuracy.
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