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Every room has different
acoustics determined by
its construction and room
geometry. Listeners auditory
impressions are based on the
objective human sense of
hearing.
It is often difficult to capture the
spatial geometry of existing rooms
with asymmetric room geometry
to scale. Until now, the effectiveness of auralization (the aural
and visual representation of a
room’s acoustic parameters) to
model the acoustics of asymmetric
rooms has been limited and inaccuracies in the results were expected.
3D laser scanning was proposed
as a solution for auralization. This
project involves implementation of
the combined survey method in a
real enviroment. It can be applied
to all room geometries.

System Requirements
This project required a surveying
system that could carry out the
measurements in an efficient manner,
i.e. within the shortest possible
time. Ideally it should automatically
recognize different room structures.
Software compatibility with the
necessary data processing steps is
also very important. This should
allow for a opimized workflow with
a minimum number of setup points.
This is all the more critical when
the available time frames are
short. The room should also be
captured photographically to allow
features and structures to be accurately assigned on the computer.
This minimizes additional work
and is a decisive advantage, particularly for surveys carried out
abroad. Other applications must
be able to use the project and it
must be archived electronically.

Project summary
Instruments
- Leica ScanStation C10
Software
- Leica Cyclone REGISTER & MODEL
- Auralization program
Objective
- Accuracy analysis of various model
systems based on evaluation criteria
- Compatibility comparison of the
software programs used
- Comparison of software-generated
results with measured results

Benefits
- Simple, quick, and accurate capture
of surfaces
- Simultaneous photographic record
of room surfaces
- Automatic generation of surface
mesh and optimization of the grid
surfaces

Using the model exported from Leica Cyclone, the auralization program can display the actual
room acoustics graphically.

On the basis of the above requirements the Swiss based company
Martin Felder, specializing in building
analysis, decided in favour of the
method of terrestrial 3D laser
scanning with a Leica ScanStation
C10 and Leica Cyclone software.
Data Acquisition and Evaluation
The room was captured from
different station points with the
Leica ScanStation C10. Non-visible
sections (windowsills, low-profile
treads etc.) could be conveniently
reworked later on the computer
using Leica Cyclone.
In addition to surface recognition,
it is also possible to simply amend
the layer descriptions. Leica Cyclone
easily imports and exports data,
eliminating the need for time
consuming and error-prone intermediate data formats. Data transfer
tests have demonstrated the
program's excellent compatibility.
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If necessary, further visualizations
and photographic records can be
made using the Leica ScanStation
C10’s integrated 360° digital camera. This is an advantage when
details have to be checked later in
the office or the surface definition
cannot be clearly determined based
on the point clouds. The files can
be used for further projects and
archived.
Advantages and Benefits
3D laser scanning allows room
geometries to be captured quickly
and precisely. Based on the 3D
models, the auralization program
visualizes the actual room acoustics,
which can then be optimized if
necessary.

For further information please
visit www.auralisation.ch

Transmitter and receiver arrangement in the room.

