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Reflective surfaces, grid with 294 receivers (in blue). The spacing between receivers is 0.5 m.
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GA-based simulations

Odeon 13.02

Mesh geometries with 100, 1000, 10000 faces. Number of rays: 30,000;

Reflection-based scatter: disabled. Scattering coefficient: 0.05.

Customized ray-tracing script

Customized ray-tracing algorithm in Python, based on [6], implemented within

Rhinoceros CAD environment. Mesh geometries with 100, 1000, 10000 faces +

NURBS. Number of rays: 30,000.

Direct (red) and reflected (blue) rays for the cylindrical (a), spherical (b) and multiple convex and concave (c) NURBS surfaces. 

a) anechoic box enclosing the surface, source and receivers. b) multiple convex and concave surface discretized with 100, 

1000 and 10000 faces.
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Customized ray-tracing script
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Curved and flat surfaces location with respect to the sound source and the receivers (in blue).

Method

Scientific innovation and relevance

How should curved surfaces be 

modelled?

Comparison of SPL between Odeon 

13.02 and customized ray-tracing script

Which is the difference between 

surface modelling parameters?

Comparison of mesh and NURBS 

geometry

Theoretical scenarios Realistic scenariosSCENARIOS

STATE OF THE ART THIS STUDY
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∆SPL = SPLCASE−STUDY − SPLFLAT

Mesh discretizations of at least 1000 faces are required to achieve ΔSPL 

comparable to those obtained with NURBS geometries

In realistic scenarios with mesh geometries, SPL concentrations are more 

clearly evideced by the customized ray-tracer

FOR EACH RECEIVER IN FRONT OF EACH CURVED SURFACE:


