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Introduction
Many simulation tools exist that use geometrical acous-
tics to determine sound propagation paths from a source
to a receiver, for example, using the well-known image
source method. For example, these propagation paths
can be used for visualizations, to evaluate transfer func-
tions, or to auralize respective scenarios. In the context
of open science, it is desirable to compare such simulation
tools.

For this purpose, this contribution presents a JSON-
based format for storing geometrical propagation paths.
The open-source nature of the schema can facilitate the
exchange of simulation data between different software
and research groups. As such, it can endorse scientific
exchange and open science.

Currently, the format supports interaction with geome-
tries and inhomogeneous media. How this format can
connect various simulation tools will be presented based
on an example of optimizing a noise barrier.

Propagation path list format
The data format proposed by this contribution is
based on the widely used JavaScript Object Notation
(JSON) [1]. This is done for two main reasons, (I.) due
to its extensive use in web development, numerous imple-
mentations in many programming languages exist, (II.)
since it is text-based, it can also be inspected by a human.
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Figure 1: Overview of the propagation path list data for-
mat. It contains a list of paths. Each path comprises so-called
anchors, which define points in which the propagation changes
(e.g. reflection). The Material Data Base holds information
on acoustic materials used by the paths.1

1Taken from https://git.rwth-aachen.de/ihta/simulation/

propagation-path-list/-/blob/main/doc/figs/ppl_schema.svg

Figure 1 depicts the schema of the data format. The pri-
mary part of the schema is a list of propagation paths. A
propagation path contains a list of propagation anchors.
These anchors define the point in space where the prop-
agation path interacts with the given scene. Each an-
chor holds additional information relevant to the acous-
tic phenomenon it represents (e.g. reflection). The most
straightforward path contains two anchors: a source and
a receiver. These can be defined with their position in
space. Furthermore, optional directivity and orientation
can be assigned. This could store a free-field propaga-
tion path or the direct sound in a room acoustic simu-
lation. For interaction with geometry, specular reflection
and edge diffraction can be used. Both have an inter-
action point with the geometry in common. A specular
reflection adds information about the surface material.
While an edge diffraction adds information about the
edge, such as its length and the opening angle of the
wedge. The schema also supports storing propagation
paths in inhomogeneous, moving media. For this, special
inhomogeneity anchors are defined. This can be used, for
example, to store curved sound paths from airplanes [2].

In addition to the paths, an optional material database
can be included in the data format. Here, all acous-
tic materials that are used in the propagation paths are
stored.

Example: noise barrier optimization

Figure 2: Schematic drawing of the considered noise barrier
with a width of 0.4m. The source and receiver are 1m above
the ground.

In order to showcase how this data format can be used,
the height of the noise barrier, as shown in Figure 2, will
be iteratively determined given a required attenuation.
The width of the barrier is 0.4m, and the ground is not
considered. The desired attenuation by the noise barrier
is set to −40 dB in the 1 kHz one-third octave band. Fig-
ure 3 depicts the process that is used. Three different
tools were used:

The image edge model This propagation pathfinder
is used to find the initial propagation paths in the
given geometry [3].

EDToolbox The edge diffraction toolbox by Svensson
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Figure 3: Overview of the iterative process for finding the
height of the noise barrier. The initial paths are determined
using [3]. [4] calculates the diffraction. [5] is used for octave
band filtering. If the attenuation in the 1 kHz one-third octave
band exceeds −40 dB the iteration is stopped.

[4] is used to calculate the diffraction over the noise
barrier.

pyfar Pyfar is used to calculate the damping in the
1 kHz one-third octave band [5].

This approach of combining different tools was specifi-
cally chosen. The proposed data format is an integral
part of this process as it is the common denominator
that connects all tools, even in different programming
languages.

The results of the iterative height search can be seen
in Figure 4. Given the design target, a height of 2.5m
is required to achieve an attenuation of −40 dB in the
1 kHz one-third octave band.

Figure 4: Results of the iterative height search of the noise
barrier. A height of 2.5m is required to achieve an attenuation
of −40 dB in the 1 kHz one-third octave band.

Conclusion and outlook
An open-source exchange data format or data scheme was
presented. This can be used to connect various simula-
tion tools. An example was shown in this contribution by
determining the height of a noise barrier in which three
different tools were combined. This was achieved with
minimal implementation effort.

Furthermore, it can promote scientific exchange and open
science. For example, different simulation tools could be
compared using the proposed format.

For more details, information on how to use, implement,
or contribute, refer to [6].
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