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SOUND CONCEPT ArtemiS suite 

highlights in version 6.0

Sound design for 
electric vehicles

Simulation of 
pass-by noise

Localization of 
music instruments

6th Aachen Acoustics Colloquium
Development and Research in Automotive Acoustics

For years now, the Aachen Acoustics Colloquium has been a popular event where the latest results from 
research and development in the area of vehicle acoustics are presented. From November 24 to 26, 
2014, new interesting methods and technologies in the field of acoustics and vibration will be presented 
and discussed in 23 expert lectures. We would particularly like to recommend a lecture by Prof. Dr. 
B. Schulte-Fortkamp, who will discuss the possibilities of sound design for electric vehicles. The lecture 
reports on the extensive research on the acceptance of synthetic sounds in an electric production vehicle 
(see page 3). For the first time at the AAC, the director of the Telecom division of HEAD acoustics, Dr. 
H. W. Gierlich, will hold a lecture about voice and audio quality in vehicles. We look forward to meeting 
you at the conference, and are hoping you will find this year’s program as exciting as we do.

For information about the other lectures and the schedule of the conference, please visit 
www.aachen-acoustics-colloquium.com.

Noise pollution by 
wind power plants

http://head-acoustics.de/
http://www.head-acoustics.de/aac/de/pdf/Program_AAC_2014.pdf
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Editorial

Acoustic requirements for 
electric vehicles

Prof. Dr.-Ing. Klaus Genuit

The technology of electric vehicles 
creates new opportunities in the 
areas of vehicle development 
and acoustic design, including 
both interior and exterior 
sound of the vehicle. However, 
the acoustic expectations of 

consumers regarding electric vehicles are still unclear, and 
intensive discussions are taking place about actual needs 
and preferences. Sound ideas range from optimizing the 
noise of the electric engine, to maintaining authenticity, to 
unlimited sound design using additional, synthetic sounds. 
HEAD acoustics, too, has initiated an examination of the 
perception and judgment of acoustic options in electric 
vehicles. For information on the latest research results, see 
page 3.

Regarding exterior vehicle noise, there is new hope for 
lower noise levels in cities. This is indeed possible to some 
degree, as we were able to demonstrate in the EU project 
CityHush. At the same time however, politicians are 
demanding warning and alarm signals on electric vehicles 
in the interests of safety for pedestrians. Here I would like 
to caution against knee-jerk activism and suggest that we 
focus on the promising solutions for accident-free driving.

Perceived Quality – subjective product perception by customers
How can products be designed in a way that inspires customers? How can customer-specific 
quality perception be assessed and utilized for product development? The book “Perceived 
Quality” (available in German only ) answers these questions and illustrates the challenges 
of customer-oriented product development against the background of perceived product 
quality. In their article on acoustic product value, Prof. Dr. K. Genuit and A. Fiebig describe 
the special importance of perceived sound quality and why sound influences the impression 
of product quality. The article explains that due to increasing customer demands and tougher 
competition, the design of brand-specific sounds has become mandatory, because the 
attractiveness of a product mainly depends on experienced quality, perceived value and 
exclusiveness. More on this and other subjects can be found in the aforementioned new book.

Source: Perceived Quality – Subjektive Kundenwahrnehmungen in der Produktentwicklung 
nutzen; Robert Schmitt; Symposium Publishing GmbH; Düsseldorf, Germany; 2014
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Produktnews

As part of a master thesis, various synthetic driving 
sounds were developed for the interior of electric 
vehicles. The acceptability of these sounds was then 
evaluated by test persons in real-life situations. Sound 
concepts are often tested in laboratory settings using 
artificial test scenarios, which lack sufficient context to the 
real-life situation to obtain meaningful results from the 
test persons. For the evaluation of the synthetic driving 
sounds, it was therefore essential to create realistic 
situations in order to ensure a high validity of the test 
results. The sound synthesis system that generated the 
various soundscapes was based on several synthesizers 
creating base frequencies and harmonics with certain 
intervals, Shepard tones, noise signals, modulations, 
and roughness.
 
 During a number of test drives, test persons were 
given the opportunity to judge four contrasting sound 
scenarios: The unmodified original noise of the electric 
vehicle and three synthetic driving sounds. The different 
sound concepts represented different approaches of 
future sound design. Variable parameters included the 
sound character and its relation to engine load and 
speed, loudness, perceivable modulations, loudness 
variation depending on the engine load, variation of 
the sound character in dynamic processes, as well as 
presence and character of an idle sound. The different 
sounds were presented continuously and in real time by 
an in-vehicle synthesizer system.

 Developed for the field study were a combustion-like 
engine sound, a modern, unconventional sound, and 
a reduced, unobtrusive driving sound. Each of these 
sounds was evaluated during a test drive of 20 to 25 
minutes. Ten test persons participated in the field study.

 While driving, the test persons voiced their 
spontaneous impressions, emotions and thoughts 
about the vehicle and its perceived acoustics. After 
the test drive, they were interviewed with questions 
regarding acoustics. The results and their evaluation 
show that all sound concepts triggered both positive 
and negative comments. Overall, the playback 
of synthetic driving sound led to a higher number 
of comments. The combustion engine sound 
(example 1) received a worse overall rating than the 
unaltered original noise of the vehicle (example 4). 
Since the relative numbers of positive, negative and 
neutral comments on the original noise did not differ 
significantly, no improvement in the perception of the 
vehicle acoustics could be concluded. The modern 
sound (example 2) received the highest number of 
negative comments and was considered obtrusive and 
inappropriate. The unobtrusive driving sound (example 
3), which could only be acoustically perceived under 
certain circumstances, received the highest number of 
positive comments. Even though many test persons had 
stated in advance that they needed no additional driving 
sound, they nevertheless acknowledged the benefit 

Sound design for electric vehicles
Acceptance of synthetic driving noise in the interior of electric vehicles

A recent field study examined the acceptance of various synthetic driving sounds in electric vehicles. Reactions 
of consumers to different soundscapes in an electric production car were acquired during numerous test drives.

Acoustics research
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of complementing the original noise with synthesized 
sounds, particularly to provide cues for better speed 
estimation and improved load feedback. This result 
indicates the fundamental potential of synthetic sounds 
in vehicles. However, the study also clearly shows that 
a sub-optimal design of an additional driving sound 
quickly leads to a worsening of the perceived acoustics. 

No general purpose sound for electric vehicles can be 
defined on the basis of the field study. Further research 
should focus on specific sound concepts that selectively 
provoke positive impressions depending on the vehicle 
class, image and target group; while at the same time, 
disguise the undesired inherent noise of the electric 
vehicle.

Source: [1] Untersuchung zur Akzeptanz synthetischer Fahrgeräusche im Innenraum von Elektrofahrzeugen;   
   Masterthesis; Johannes Kerkmann; Technische Universität Berlin; Aachen, Germany; 2013
  [2]  Sound design of electric vehicles – Challenges and risks; Klaus Genuit, André Fiebig; Internoise,   
   Melbourne, Australia; 2014
  [3]  Acceptance of synthetic driving noises in electric vehicles; Johannes Kerkmann, Brigitte Schulte-  
   Fortkamp, André Fiebig; Forum Acusticum, Kraków, Poland; 2014
  [4]  E mobility – Sound concepts and consumer reactions. Assessment and acceptance of driving 
   sounds in the interior of electric vehicles; Brigitte Schulte-Fortkamp, André Fiebig, Johannes   
   Kerkmann; Aachen Acoustics Colloquium, Aachen, Germany; 2014

4. Original noise1. Combustion-like noise 2. Modern, unconventional 
sound

3. Reduced, unobtrusive 
driving sound

According to ISO 11819-1 or ISO 362, pass-by noise 
is to be measured from a distance of 7.5 m (25 ft) to 
the middle of the lane. However, to assess the noise 
from a larger distance, these measurements cannot be 
applied directly. While an estimation of maximum or 
average sound pressure levels is possible with statistical 
methods, it is not sufficient for a psychoacoustic 
assessment of the noise. On the other hand, an actual 
measurement of pass-by noise from a larger distance 
is hardly practicable, particularly if psychoacoustic 

phenomena are to be examined in relation to the 
distance. In addition to the considerable measurement 
effort, dominant ambient noise, which cannot be 
controlled, leads to a bad signal-to-noise ratio, making 
measurement results difficult to reproduce due to their 
high dependency on weather conditions.

 These disadvantages can be circumvented by 
simulating the sound propagation of moving noise 
sources on a vehicle to the desired location of the 

Simulation of pass-by noise
Alternative to long-distance measurements of passing vehicles

Acoustics research
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receiver. For this purpose, near-field signals of the 
relevant sources on the vehicle are recorded during a 
pass-by. Taking into account the Doppler effect and 
other propagation phenomena, it is then possible to 
calculate the sound propagation to a distant location. 
In addition to the sound signals, the simulation requires 
precise movement data of the vehicle as well as the 
ambient temperature and humidity values to calculate 
the atmospheric attenuation. 

 In the EU project CityHush (project no. FP7-233655), 
it has already been shown that this method effectively 
simulates valid far-field signals. The reproducibility and 
flexibility can be significantly improved over extensive 
far-field measurements. However, the overall effort 
remains high, since the noise sources must be fitted 
with microphones, and a virtual acoustic model of the 
vehicle is required for the simulation.

 The measurement effort can be significantly reduced 
with the signal extrapolation method presented at 
this year’s DAGA. This method allows a microphone 
signal measured at close distance (typically 7.5 m 
/ 25 ft) to be converted into a virtual microphone or 
artificial head signal from a larger distance. Here, a 
virtual near-field signal is initially calculated from the 
microphone signal, whereby the Doppler effect and 
other propagation phenomena are compensated for by 
taking the vehicle movement data into account. Based 
on this near-field signal, a far-field signal can then be 
simulated as described above.

 The figure below shows a comparison between 
extrapolation and simulation for a distance of 100 m 
(330 ft) from the source. The loudness and sharpness 
curves are virtually identical, and the spectrograms are 
very similar. The differences visible on the graphs are 
acoustically barely perceptible. Comparisons between 
the extrapolation method and real measurements 
showed that the character of the sound was represented 
very well. However, the maximum sound pressure levels 
differed significantly from those of the measurement. 
These differences can largely be explained by atmospheric 
influences (particularly wind) during the measurement. 

 The results show that for straightforward scenarios 
a simple sound propagation model (free-field 
measurements with atmospheric sound attenuation 
according to ISO 9613-1) is sufficient. Moreover, 
the method also offers enough flexibility to integrate 
more complex sound propagation models, allowing 
examinations of the acoustic influence of landscaping 
or buildings, for example.
 
 With the presented extrapolation method, the 
microphone signal of a standard pass-by measurement 
can be converted into a virtual microphone or artificial 
head signal for any distance. This avoids unnecessary 
measurement effort and allows pass-by noise to be 
examined in relation to the distance. For example, 
this method proved that signals with prominent tonal 
components are significantly reduced in sound pressure 
level and loudness with increasing distance, whereas 
their tonality decreases only slightly.

Source: Simulation von Vorbeifahrtgeräuschen; Aulis Telle; DAGA, Oldenburg, Germany; 2014

Simulated Extrapolated

Simulated
Extrapolated

Simulated
Extrapolated

Loudness vs. Time (DIN 45631) Sharpness vs. Time (DIN 45692)

FFT vs. Time, A-weighted FFT vs. Time, A-weighted

http://head-acoustics.de/downloads/publications/virtual_reality/simulation_von_vorbeifahrtsgerauschen.pdf
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As a first step, it is important to identify disturbing noise 
sources on a busy road in order to initiate suitable 
countermeasures. Some major questions need to be 
answered for a targeted reduction of traffic nuisance, 
which can even impair people’s quality of life. Which 
vehicles worsen the noise situation more than others, 
and which characteristics do they have in common? 
The type of vehicle, its passing speed and its position 
on the road also play a role. Another requirement is 
the attribution of audible noise components to individual 
vehicles, tire noise, exhaust system, air intake, etc.

 For our measurements, a HEAD VISOR mounted 
on a bridge was pointed towards a loud section of 
the road, and the traffic noise was recorded. The 
HEAD VISOR technology allows measurements to 
be taken quickly and easily at any location. The 
measurement results can be evaluated directly on site. 
With these measurements, information was acquired 
as to how loud each individual vehicle was and 
how it sounded. When evaluating the traffic noise, 
the first thing that became apparent was a broad-
band background noise. It is mainly a superposition 
of the tire noise of all vehicles nearby. In addition, 
however, individual tonal components stood out for 
the duration of a pass-by, which were assessed as 
particularly annoying (see figures). It is assumed that 
the psychoacoustic characteristics of the vehicles on a 
noisy road particularly attract the attention of human 
perception and significantly influence and even worsen 
the judgment of the overall noise situation. Such 
measurement results should be taken into account 
when deriving targeted measures for reducing pass-by 
noise on highways, as they show how much influence 
tonal components of vehicles passing by have on the 
overall noise impression.

Targeted measurements of road traffic
Practical measurement of the noise situation by a highway

Road traffic noise is the strongest perceived ambient noise pollution today. In order to reduce its negative impact 
on the health of citizens, various noise reduction approaches are being considered. In the area of road traffic this 
includes, for example, general speed limits that are valid for all vehicles and are intended to reduce noise levels. 
The question is; how effective are these measures, and what is the role of vehicle-noise character with regard to 
noise pollution?

Acoustic worlds
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Sound radiation characteristics and sound impression
Examining different musical instruments with HEAD VISOR

The complex sound of musical instruments is widely 
determined by playing technique and construction 
details such as size, shape, and materials. The acoustic 
examination of instrument sounds is one of the subjects 
of the “Music Acoustics” course at the Erich Thienhaus 
Institute of the Hochschule für Musik in Detmold, 
Germany. Students and lecturers of this M.Sc. course 
have examined the radiation characteristics of different 
musical instruments with state-of-the-art technology, 
such as the HEAD Visor from HEAD acoustics.

 For each type of instrument, its construction gives it its 
own distinct sound color. This is shaped by the specific 
occurrence and attunement of overtones – even when 
playing the same fundamental tone.

 With the HEAD VISOR technology, it is possible 
to isolate the individual harmonic overtones of an 
instrument, such as a cello, to assess them individually 
and to locate their place of origin on the instrument.

 For example, it was possible to determine which 
frequencies are emitted from the middle of the 
instrument, which frequencies form a dipole along the 
length of the instrument, and at which frequencies the 
openings in the instrument body play a significant role 
for the sound radiation.

 This acoustic and visual comparison of the frequency 
bands of a smaller cello for children (upper figure) 
and a standard size cello (lower figure) facilitates the 
explanation of the differences between the sound 
impressions of these instruments.

Acoustic worlds
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A recent examination for a master thesis deals with 
psychoacoustic and non-acoustic influences caused by 
wind power plant noise, which can lead to widespread 
annoyance. The noise character of wind power plants 
depends on various factors, such as the type of plant, its 
speed, or the number of rotor blades. So far, the specific 
causes of noise nuisance due to wind power plants 
had been scantly researched. Therefore, in order to 
determine potential noise-causing factors, an extensive 
laboratory study was conducted, which included various 
emmission locations.

 In listening tests, subjects judged various types of 
ambient noise. In the first part of the experiment, the 
noise was filtered to resemble the acoustic impression 
in a home. In the second part, ambient noise was 
presented as it would be perceived outdoors. The 
subject rated each sound using semantic differential with 
criteria like ominosity, annoyance, loudness, variation, 
strangeness, and low-frequency noise character. In 
addition to the test ratings, a questionnaire was used 
to analyze person-specific factors, thus allowing the 
inclusion of non-acoustic influences on the judgment 
of specific ambient noise. Furthermore, the significance 
of psychoacoustic characteristics (loudness, roughness, 

Noise pollution by wind power plants?
Examining the significance of psychoacoustic characteristics and non-acoustic 
factors for the judgment of wind turbine noise

Wind power plants play a particular role in German energy policy, as they are important for maintaining and 
expanding the production of renewable energy. In 2012, about 23,000 wind power plants were in operation in 
Germany. Current research, however, points to significant noise pollution caused by wind power plants, which has 
lead to a number of complaints.

fluctuation strength, modulation, tonality, etc.) for the 
judgment of wind power plant noise was explored.

 The examination revealed connections between non-
acoustic factors and the judgment of wind power plant 
noise. For example, people who considered themselves 
sensitive to noise rated the sound of wind power plants 
as particularly ominous and unpleasant. Besides 
noise-sensitivity and the general noise exposure of the 
subjects, additional factors such as the place of living, a 
predisposition to noise pollution, and the person’s age 
influenced the judgment of wind power plant noise.

 Furthermore, the examination also showed that 
subjects reacted very differently to different types of 
wind power plants measured from the same distance. 
Even with an identical A weighted sound pressure level, 
three different types of wind power plants were rated 
significantly differently regarding several rating criteria. 
The different psychoacoustic characteristics of the 
sounds lead to these different judgments. The overall 
results confirmed that the judgment of wind power 
plant noise depends not only on the A weighted sound 
pressure level, but also on additional psychoacoustic 
factors.

Source: Eine Laborstudie zu Wirkungszusammenhängen von Geräuschen verursacht durch 
Windkraftanlagen; Masterthesis; Leonid Schmidt; Aachen, Germany; 2014; In Press

Acoustics research



Soundscape
Progress in the standardization of an integrated approach
The integrated soundscape approach is becoming increasingly popular for the analysis and assessment of ambient 
noise. However, due to a lack of consistent terminology and specified measurement methods, the comparability 
and transferability of examination results is so far very limited. For this reason an international soundscape standard 
is currently being developed, which standardizes terms, measurement methods, rating procedures, and other 
aspects. Definitions of essential terms and the conceptual understanding of the involved factors and processes for a 
soundscape are already set out in ISO/FDIS 12913 part 1.

The basic assumption is that the focus should be on the 
perception of the human being, who can rate a sound 
as annoying or as pleasant (almost) independently 
of the sound pressure level, depending on the 
psychoacoustic characteristics and the situation. As an 
addition to the first part of the standard, an international 
group of experts is now intensively working on a 
second part labeled ISO 12913-2. This will mainly 
describe the acquisition and analysis of perceptual 
data as well as the execution and evaluation of 
acoustic measurements. Binaural measurements, the 
determination of psychoacoustic parameters, the 
application of special questionnaires, and 

data acquisition via “sound walks” will be incorporated 
into the standard.  This standard would not only create 
an internationally consistent understanding of the 
soundscape concept, but also ensure the continuity 
and compatibility of data evaluations. The ongoing 
standardization efforts in the soundscape field will 
presumably lead to a stronger focus on psychoacoustics 
and contextual aspects in the assessment of ambient 
noise. A good soundscape not only leads to less 
annoyance, but can actually have a positive effect on 
the perceived quality of life. This goes far beyond the 

conventional notion of ambient sound 
as noise pollution.

Standardization

Time-dependent loudness – ISO 532-1
A new international standard for the determination of 
time-dependent loudness is soon to be published as a 
revision of ISO 532 B. The future ISO 532-1 standard is 
based on the DIN 45631/A1 standard for determining 
both stationary and time-variable noise according to 
Zwicker. In the new standard, the calculation method 
and the implementation of the algorithm are described 
in full detail, thus avoiding any uncertainty regarding 
the practical implementation. Since the new standard 

fully complies with the criteria of DIN 45631/A1, it 
offers better continuity and comparability than earlier 
calculations. Furthermore, ISO 532 A (loudness 
according to Stevens) is replaced by ISO 532-2. In 
this case, the standard is based on the American ANSI 
S3.4-2007 standard for calculating stationary loudness 
according to Moore and Glasberg. On our web site you 
can download a tool that you can use to try 
and apply the new ISO 532-1 standard.

www.head-acoustics.de/ISO_532-1_e

Standardization

http://head-acoustics.de/ISO_532-1_e
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RPM Generator
Deriving RPM information from order curves

If a recording has no RPM signal or one with poor 
quality, the new RPM Generator offers you the possibility 
to generate an artificial RPM signal and embed it into 
the recording. A powerful estimation algorithm allows 
the RPM to be determined from visible order curves. In 
most cases, it is sufficient to mark an individual order in 
the diagram. The RPM Generator displays the estimated 
order curve in the FFT vs. Time diagram, thus allowing 
graphical quality control. The resulting RPM curve is 
displayed in a separate RPM vs. Time diagram and can 
be added to the existing recording as an additional 
channel.

Mark Editor 
Quick and convenient cutting of multiple recordings by time or RPM

The Mark Editor supports diagram-based, 
interactive mark creation based on time or RPM 
for individual recordings. Marks can be edited 
by moving them with the mouse or by entering 
the mark limits numerically. The new Mark Editor 
is available in ArtemiS suite as a tool window and 
automatically displays the mark selected in the 
Source Pool. It is also possible to edit selections 

of multiple marks or folders simultaneously. If the mark limits are defined by RPM values, the new ramp mode 
automatically finds the shortest RPM range between the specified mark limits. The mark limits are automatically 
synchronized in the Source Pool. The created marks can also be added to the Source Pool as new marks or saved 
as a new, trimmed measurement file.

Player and playback filters
Extended playback functions

The new Player in ArtemiS suite offers extended 
playback functions allowing you to involve your 
hearing in the analysis and optimization of 
sounds. It provides a focus-dependent playback 
of time-domain signals from various areas 
of the ArtemiS suite (HEAD Navigator, pool 

projects, playlists, Mark Analyzer, etc.). You can change the playback speed, for example, in order to get a better 
understanding of very quick processes. With the new, sophisticated channel selection logic, you can quickly and 

ArtemiS suite 6.0 highlights
Software updates
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easily select different binaural channel pairs or monaural signals. The new user interface can be customized to your 
needs by displaying or hiding different screen areas.

For playback, interactive filters are available allowing you to modify the signal interactively. Besides a wide range 
of different IIR filters, which can now be used both in series and in parallel, FIR filters are offered as well. Multiple 
filters can be combined into groups with absolute or relative frequency ratios (e.g. harmonic or odd harmonic).

Editor for the Unit & Quantity System
Specification and setting of preferred measurement units

For each measurement unit, custom display 
formats, dB reference values, and the preferred 
display unit can be specified. Furthermore, the 
number of desired decimal places and other 
display options, such as frequency weighting, 
can be set.

Single values
Integrated calculation of single values and table display

With the single value analysis in the Analysis Pool of a 
pool project, you can directly determine single values, 
such as average, sum, minimum, maximum, or various 
percentile values, in addition to your analysis curves. 
The calculated single values can then be included in the 
diagram, a table, or a report. If required, you can add 
other columns to your tables with user documentation or 
information on marks, filters, and analyses. For further 
processing in Excel, you can simply copy a complete 
table to the clipboard.

Automation Projects
Automatic processing of measurement data from different integration points

With the new Automation Projects, you can define 
custom processing batches for your measurement data, 
which are not bound to the structure and the cross 
product logic of the pool project. These processing 
batches can include, for example, mark creation, 
analysis, filtering and statistics operations, as well as 
format conversions. This feature now allows you to 
apply various channel-specific analysis parameters 
in a single step. The batches can be executed within 
the Automation Project, via the HEAD Navigator, the 

Windows command prompt, or via the HEAD Recorder Flow Control. This form of automation allows complex 
evaluations, particularly for repeated measurement tasks, without further interaction.



Application

Did you know that ...

• ... the latest version 1.2 of the HEAD Updater 
not only allows you to obtain software updates, 
but also the latest firmware packages for your 
hardware products? Once you have downloaded a 
firmware update with the HEAD Updater, you will be 
automatically informed about future updates.

• ... the Channel Editor introduced with the 
ArtemiS suite 5.0 allows you to edit multiple HDF files 
simultaneously in a convenient and straightforward 

way? In case of minor errors in several measurements, 
there is no need to edit or recalculate each individual 
measurement.

• ... the new multi-function adapter SVA II.0 for 
SQuadriga II allows you to receive CAN or OBD-
2 data as well as GPS signals while controlling an 
artificial head at the same time? The SVA II.0 thus 
replaces the three adapters CLD VII.1, CLD VII.8, and 
CLG VII.
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Dr. H. W. Gierlich is new director of the Telecom division
Dr. H. W. Gierlich has taken over the management of 
the Telecom division at HEAD acoustics. As a long-
term employee and head of the Telecom division, Dr. 
Gierlich has significantly contributed to the past success 
of the company. For many years, he has maintained 
excellent connections to various committees, such as 
ITU-T, ETSI, 3GPP, GCF, IEEE, TIA, CTIA, DKE, and VDA. 
Furthermore, he has already held leading positions 
as chairman of the ITU-T Focus Group CarCom and 
currently as Vice Chair of the ETSI Committee STQ. “We 
are convinced that expanding and strengthening our 

Telecom division is very important 
for the future development of 
HEAD acoustics. With Hans 
Gierlich, we have succeeded in 
finding an experienced director. 
Due to his know-how in the field 
of telecommunications, he is 
the ideal partner for successful 
management”, said Prof. Dr. K. 
Genuit, managing partner of 
HEAD acoustics GmbH.

Personell

www.truly-portable.com

SQuadriga II
The truly portable noise and vibration data acquisition system. A member of the 
SQuadriga family, more than a decade of experience and overwhelming success.
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