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DAGA 2019 - A review of four exciting days in Rostock
From March 18 to 21 2019, DAGA took place for the first 
time in the German city of Rostock. Like every year, HEAD 
acoustics exhibited at the 45th Annual Conference for 
Acoustics and presented many future-oriented keynotes. 

Visitors to our booth were able to experience the HEAD VISOR 
acoustic camera live, and to try out the latest generation of 
the SQuadriga family – SQuadriga III. The Telecom division 
presented the labCORE modular, multi-channel hardware 
platform, and the HRT I turntable, which enables direction-
dependent acoustic measurements. Furthermore, the new 
B2U was presented: a small two-channel USB front end for 
connecting a binaural headset to a smartphone. With this 
new product, it is possible to carry out two-channel recordings 
and reproduce them with aural accuracy - almost anywhere.

Future-oriented keynote program
Like every year, an exciting and trend-setting lecture program 
was offered during the three days of the conference. 
A total of 12 talks were held by HEAD acoustics employees.  
 

HEAD News

The keynote "Driving Sound Simulator - a Universal Tool 
in the Development Process", discussed the importance of 
experiencing sound and vibration in an acoustic driving 
simulator compared to the evaluation of diagrams. 
Furthermore, it was shown how the development process for 
vehicle acoustics benefits from a driving sound simulator. 

The talk on "Modeling of psychoacoustic harshness" described 
a method for numerical simulation of harshness. This 
procedure is based on a model of the human auditory system 
according to Sottek and is proposed for standardization as a 
DIN standard and within the framework of ECMA-74. 

The keynote program and the exhibition were accompanied 
by many interesting technical paper presentations. As always, 
DAGA 2019 was a special event for HEAD acoustics and we 
look forward to the next annual conference for acoustics from 
March 16 to 19, 2020 in Hanover.
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Editorial

Listen to this
Prof. Dr.-Ing. Klaus Genuit
Managing Director

Sound quality is always 
the focus of our daily 
work. Hearing tests are 
indispensable for the 
assessment of sound quality. 
This procedure provides 

reliable information on the auditory perception of test 
persons. We have therefore extended SQala, our jury 
testing solution in ArtemiS suite 10.5. 

Against this background, we would once again like to 
raise awareness for the subject of "correct reproduction", 
because this is essential for the assessment of sound 
quality. Check out the article on "Aural reproduction: 
A must for binaural recordings" on page 7 and refresh 
your knowledge. 

The HEAD acoustics research department is also 
active in the field of sound quality. In September, for 
example, the publicly funded BINCI - Binaural Tools for 
the Creative Industries - project came to a successful 
conclusion. Details of this project can be found on page 
3. 

HEAD acoustics is also increasingly concerned with 
environmental acoustics and soundscapes: In April, 
a panel of experts has for the first time, discussed the 
topic of "Soundscape in the Interior - Current Trends 
and Challenges" with Prof. Dr. André Fiebig and Prof. 
Dr. Brigitte Schulte-Fortkamp.

The invited guests have discussed, for example, how 
interiors and buildings influence our daily listening 
experiences, and which methods Soundscape can use 
to make a positive contribution. 

The HEAD Genuit Foundation has financed two 
professorships since this university year: The endowed 
professorship "Psychology with focus on auditory 
cognition" at the RWTH Aachen and the guest 
professorship "Psychoacoustics" at the TU Berlin.

I hope you enjoy reading the current HEADlines. 
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The relevance of audio 3D, and the professional 
implementation of solutions were the key objectives

In June 2018, the BINCI (Binaural Tools for the Creative 
Industry) research and innovation project, funded by the 
European Union, was brought to a successful conclusion 
after its 18-month term. 

The final evaluation by the EU, which took place in 
September 2018, was extremely positive. 

In particular, the relevance of 3D audio, and the 
professional implementation of the developed software 
and hardware solutions, were highlighted. Within the 
framework of the project, tools for the design of 3D audio 
were developed. The focus was put on reproduction via 
headphones. 

The easy-to-use plug-ins, that were developed for all 
common Digital Audio Workstations (DAWs), deserve a 
special mention. 

In combination with a dedicated signal processing 

BINCI research project successfully concluded 

module based on Ambisonics, they support spa-
tial placement and manipulation of sound sources.  
HEAD acoustics provided the necessary data for the au-
ralization process: 

•  Measured and numerically simulated outer ear 
   transfer functions (also known as HRTFs), that can be  
 individually adjusted to match the listener

•  Headphone equalizations for improving binaural 
    reproduction

Furthermore, within the framework of the project, 
investigations were carried out for the spatial perception 
of auralized sound sources in a virtual environment. 

Excellent collaboration between the international 
project partners provided instructive insights into the 
development of technologies for the audio production 
industry and opened up new perspectives for future 
investigations into the design, perception and evaluation 
of 3D audio.

For further information, please go to: www.binci.eu

BINCI Consortium (Binaural tools for the creative industries):

· Eurecat

· HEAD acoustics GmbH

· 3D Sound Labs

· Antenna International

· Voodoopop

Candidate taking part in a hearing test to localize virtual sound 

sources

Implementation of an experiment with 3D audio in the virtually 

reconstructed HEAD acoustics listening studio
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The respective signal curves, e.g., temperature, brake 
pressure or speed, can be called up in a flexible diagram 
using a list of all the parameter channels including a 
level display. 

A map shows the test track driven with a marker for each 
braking event. The route on the map is color-coded to 
reflect the parameters currently in focus. 

Clicking on the map or the event list displays the 
matching event in the diagram – as a pure time signal 
or optionally as an analysis result (Octave, Relative 
Approach, Impulsiveness vs. Time).

To listen to the individual sound events, you just click on 
"Play".

Hardware News

Version 5.0 of BrakeOBSERVER offers a new, state-
of-the-art user interface with improved usability and 
extended functionality.

Detecting sound and impulsive noise patterns 

HEAD acoustics has developed two special methods for 
noise detection: The proven Relative Approach and the 
new analysis Impulsiveness vs. Time.

The Relative Approach is used for the detection of 
tonal squeals. Where level-based detection methods 
fail, BrakeOBSERVER detects tonal noise even when 
embedded in ambient noise – regardless of the volume 
level. 

The new analysis Impulsiveness vs. Time in 
BrakeOBSERVER 5.0 detects impulsive noises. During a 
braking process, in addition to the typical squeal, there 
are other noises such as groaning, rattling, clicking, 
creaking, ticking or grating, which in contrast to squeal 
are not tonal, but impulsive. 

Impulsiveness vs. Time is based on the hearing model 
developed by Prof. Dr. Sottek and thus benefits from the 
ability to "hear" impulsive sounds within ambient sounds 
in a way that matches human hearing impression.

Keeping on top of data with the interactive "Session 
Review" tool

The interactive Session Review tool provides a complete 
insight into measurements already performed. The 
overview of all existing data enables a quick check, e.g., 
directly after a measurement run. 

The user can check at a glance:

• Have all the desired data been recorded?
• Is the level of the signal channels correct?
• On which part of the test track do noise event hot    
 spots occur?

 

Eliminating annoying brake noises early in the development 
process
BrakeOBSERVER 5.0: Modern look-and-feel, new analysis and overview tool
The proven test system consists of the BrakeOBSERVER software and the MMF III.0 front end. It detects brake noise 
and helps to eliminate brake noise early in the development stage, thus increasing driving comfort.

Session Review Tool
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At a driving event, the company demonstrated a noise 
simulator to present a research-oriented development 
environment for "Active Sound Design". Interested con-
ference participants were able to "experience" various 
noise models at the driving event in a Volkswagen 
e-Golf equipped with the simulator.

3 noise models on the test track in Aachen

In combination with the interactive driving noise 
simulation by HEAD acoustics, it is possible to implement 
prototypes of various noise models  and to synthesize 
and experience them in real time in the vehicle.

A total of three noise models were provided for the 
driving event, which generated a synthetic drivetrain 
noise in the vehicle interior according to various vehicle 
parameters. 

Drivers were able to adjust individual parameters of the 
noise synthesis via midi control units and thus "tune" the 
sound in real time.  

Important tool for research

The presented system serves the research department as 
an important tool for further investigations and offers the 

HEAD acoustics working on "Active Sound Design" 

engineers at HEAD acoustics the opportunity to explore 
basic and advanced questions related to "Active Sound 
Design" and synthetic drivetrain noise.

AVAS: Challenges for the future

"Rapid prototyping" helps to seamlessly implement and 
investigate various synthesis processes and the configu-
ration of the sound design in the vehicle.

Due to the advancement of electrification, consulting 
projects with various project partners in the automotive 
industry are increasingly being carried out. 

One current "Active Sound Design" application is best 
described by the keyword "AVAS" (Acoustic Vehicle 
Alerting Systems). 

Synthetic warning noises will be prescribed by law for 
electric and hybrid vehicles in the future. HEAD acoustics 
meets the specific challenges and tasks in various 
research and consulting projects. 

Would you like more information about Active Sound
Design? Mail us on info@head-acoustics.de

Simulator presented at AAC 2018
In 2018 the industry meeting for acousticians "Aachen Acoustics Colloquium" (AAC) took place in Aachen for the 
tenth time. HEAD acoustics was a co-organizer and exhibitor. 

ACTIVE
SOUND
DESIGN
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SQuadriga III mobile measuring system 
The latest member of the SQuadriga family is now 
available

SQuadriga III is a real all-rounder: The compact 
measuring system is ideally suited for troubleshooting 
and benchmarking. Built-in psychoacoustic analyses,  
make SQuadriga III optimally applicable wherever 
sound quality evaluation is needed; not only in the 
automotive sector, but also for shipbuilding, aviation, 
consumer goods, household appliances, research and 
teaching.

Convenient and reliable operation

SQuadriga III is operated via the large 7-inch display 
with capacitive multitouch. As a user, you are thus 
completely independent of a measuring computer or 
other peripheral devices when preparing and performing 
(mobile) measurements.  For reliable measurements 
even during a drive, the ability to trigger and stop the 
measurement via the remote control is a particularly 
practical feature. To help you get started, there is a video 
tutorial system on each SQuadriga III. This allows all 
users to familiarize themselves with all the feature set.

Support for a wide range of sensors

SQuadriga III supports a wide range of sensors. 
Compared to its predecessor SQuadriga II, the 
measuring system no longer requires any additional 
adapters.

The mobile measuring system records signals on up to 
eight analog channels. Sensors such as microphones 
can be connected directly via ICP®. With binaural 
sensors such as the BHS II headset or a dummy head, 
you can record with aural accuracy wherever you are. 

You can listen to the recordings on the spot via equalized 
headphones. Digital inputs such as CAN, CAN FD and 
FlexRay can also be conveniently used and decoded 
online without an adapter, e.g., for online monitoring 
of relevant variables, or triggered control of recordings.

Hardware News

System expansion via HEADlink interface – now also 
available with SQuadriga II

Does your measurement require more channels? Simply 
extend the system via the built-in HEADlink interfaces. A 
further SQuadriga III or a HEADlab module is perfect 
for this. It is also possible to connect SQuadriga III to an 
existing SQuadriga II.

Modular firmware architecture lets users select 
analyses

The powerful processor supports the online computation 
and display of many different FFT-based analyses. The 
precise scope of analyses of the modular firmware is 
adapted to the different user requirements. 

The basic version of SQuadriga III already contains the 
most important analyses. New with SQuadriga III: The 
presentation of 3D analysis results with "FFT vs. Time" 
analysis.

The functionality of SQuadriga III will be continuously 
expanded. SQuadriga III will thus become an 
indispensable companion helping you complete your  
noise and vibration tasks.
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Aurally accurate reproduction: A must for binaural recordings

It is only with binaural measurement technology that 
you can record and reproduce sound as if the listener 
had been present in the corresponding sound field. By 
processing both ear signals, the human auditory system 
can detect different directions of sound incidence, select 
different sound sources, and suppress noise components, 
and it can do all this with high resolution in both the time 
and frequency domain.

Thanks to binaural measurement technology, 
conventional test methods are extended to include the 
human auditory system as a measuring instrument. 
When binaural recordings are used in combination 
with ArtemiS suite for interactive analysis, the result is an 
extremely powerful and effective tool for identifying and 
evaluating noise phenomena.

Binaural recordings require a calibrated playback 
system

However, the benefits of binaural recordings are lost 
if you do not use a calibrated and correctly equalized 
playback device during playback and simply listen on 
an audio device such as a PC sound card and headset. 
Although the impression of a spatial reproduction is 
also created during this listening process, the correct 
frequency weighting is not reproduced at the listener's 
ear. 

As a result, errors are made in the perceptive evaluation, 
e.g., in the examination of tone, loudness and tonality. 
Only correctly equalized reproduction makes it possible 
to evaluate the sound as if the listener had heard it in 
the original sound field. The playback filters on HEAD 
acoustics playback devices consider the following 
aspects: 

Software News

•  Correction of the difference between the recording  
 and playback location (the headphones are not in  
 exactly the same position as the dummy head micro 
 phones)
•  Correction of the effects of series dispersion, causing 
 differences in headphone transmission function 
 (using special equalization filters generated for       
 individual headphones)
•  Consideration of measurement compatible equaliza-
 tion used during the binaural recording (e.g., ID   
 equalization)

The optimal playback system consists of the labP2 
binaural headphone equalizer, high-quality headphones, 
and the equalization filter individually designed for these 
headphones. This ensures aurally correct playback, and 
precise reproduction of the product’s sound.

Mobile binaural recording and playback systems in 
combination with a headset

As an alternative to the dummy head measurement 
system, especially for mobile use, HEAD acoustics 
developed the innovative binaural headset BHS II and 
the portable front ends to enable binaural recording and 
playback in a compact system. Thousands of customers 
worldwide rely on such on-site measurement systems to 
quickly detect and identify problems as they occur.

The portable front ends include SQuadriga II,  
SQuadriga III and SQobold which enable accurate 
playback in combination with the tuned BHS II binaural 
headset or HEAD acoustics headphones. They can 
also be used as playback devices when working with  
ArtemiS suite. If you like to learn more about binaural 
recording and playback, please read the Application 
Note “Binaural Measurement, Analysis and Playback”.

https://www.head-acoustics.com/downloads/eng/
application_notes/BinauralMeasurement_e.pdf

Recording equalization applied 

during recording

Equalized recordings:

Compatible with the measuring 

microphone

Playback equalization applied 

during playback

Binaural recording Metrological analyses Aurally correct reproduction Result:

The listener perceives the sound just 

as if they were in the original 

sound field

HEAD acoustics introduced binaural recording and playback technology to the market over 30 years ago. Today, 
dummy head measurement systems and their associated reproduction systems are firmly established in acoustic 
laboratories around the world. But why should binaural recordings be made at all?



HEAD acoustics supports fast, powerful CAN FD bus

In addition, CAN FD allows the transmission of more 
user data per message and longer checksums ensure 
superior reliability. 

The powerful CAN FD bus is supported by the SQuadriga 
III mobile measuring system, the digital module of the 
HEADlab family labDX in its updated version, and by 
SQuadriga II using an adapter. 

Further development of the successful CAN technology

At present, the established CAN (Controller Area 
Network) fieldbus system is the dominant communication 
system in cars. 

It is proven, reliable and robust. For more complex 
electronic control units, however, a higher bandwidth is 
required, especially for transferring software to control 
units.

This is the motivation for improving the bus system used 
in vehicles since 1991. The improved CAN protocol 
introduced by Robert Bosch GmbH under the name 
CAN FD (CAN with a flexible data rate) represents an 
evolutionary advancement of the existing CAN concepts. 

Many structural mechanisms from the CAN world are 
retained and thus allow continued use of existing know-
how. However, CAN FD offers higher transmission 
rates and transports more user data per message than 
previously.  The extended payload data length increased 
from a maximum of 8 bytes (classic CAN protocol) to a 
maximum of 64 bytes (CAN FD protocol) per message. 

With regard to the transmission rate, CAN FD positioned 
between High Speed CAN (1 Mbit/s) and FlexRay (10 
Mbit/s) with an average transmission rate of up to 
5 Mbit/s. Due to its simpler structure, however, it is 

significantly less expensive than FlexRay and therefore 
offers a sensible alternative to FlexRay for many 
applications. 

The use of FlexRay, on the other hand, will probably 
be more limited to real-time critical and deterministic 
applications in the future. 

CAN FD is suitable for a wide range of applications in 
which, depending on the application, either the higher 
bit rate, the longer user data length or both can be used. 

If higher transmission rates are ruled out by long cables, 
for example in large commercial vehicles or buses, the 
useful data length of up to 64 bytes helps to noticeably 
increase data throughput.

CAN FD support for HEAD acoustics products

The HEAD acoustics product portfolio offers widespread 
support for the CAN FD standard for data acquisition 
and evaluation. The SQuadriga III records the relevant 
information from the CAN FD data stream via the CAN 
FD interface and decodes it online on the device. 

For applications with higher numbers of channels, we 
offer you the option of recording CAN FD data with a 
modular HEADlab system. The labDX (Version B) input 
module is available for this purpose.

An existing SQuadriga II only requires the new CLD VII.2 
CAN FD adapter to process the corresponding bus files. 

The decoder project in the ArtemiS suite as of version 
9.2 decodes the CAN FD data stream. Since CAN FD is 
downwardly compatible to High Speed CAN, CAN FD 
interfaces can of course also be used to record the data 
stream on classic CAN buses.

Hardware News

CAN technology has been used very successfully for years in vehicles, automation and aviation. Compared to the 
widely used CAN bus, the CAN FD bus offers higher transmission rates.
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New HEADlab module: labV6HD

Either way, with a typical dynamic range of approximately 
105 dB, there is a danger that the relevant signal will be 
clipped or drowned out in noise. Even running autorange 
before the actual measurement cannot prevent this.

labV6HD offers greater assurance thanks to a wide-
range input

The labV6HD 6-channel Line/ICP® input module 
supports measurements with an extremely high dynamic 
range of up to 168 dB.

Thus, clipping and understeering signals can be 
safely prevented even without complex preliminary 
investigations, and even for measurements with a high 
level of uncertainty in terms of the signal strengths. What 
does that mean exactly? 

The module uses two simultaneously operating analog-
to-digital converters (ADC) per channel. They work with 

different levels, and their outputs are merged again. 
Thus labV6HD offers a measuring range that supports 
the acquisition of signals with changing levels. 

For example, the module can record run-ups with widely 
varying levels over time in a single measurement without 
having to change the settings manually. 

Fewer incorrect measurements and additional safety 
functions

Support for TEDS sensor technology enables sensor 
information to be read out automatically and transferred 
to the measuring system. 

Built-in cable break and short circuit detection also 
increases the reliability of the measuring system 
and minimizes the risk of time-consuming repeat 
measurements.

Hardware News

labV6HD enables recording of signals with distinct level differences 
Are you familiar with situations where you have to decide for one dynamic range for each measured variable before 
you start a measurement? But you don't know precisely what the level of the signal will be? Or where you know that 
the measurement signal will fluctuate significantly, making it difficult to set the range?

NVH HEADlines – August 2019 9
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Software News

Fast and uncomplicated measuring method

When measuring with continuous scanning, you scan 
each surface with the sound intensity probe. This means 
that you can complete the measurement much faster. 

If you do not need detailed color mapping with sound 
power values, you can benefit from the less complex 
measurement method.

A wizard helps you avoid mistakes

The software supports you in the ISO-compliant 
definition of the sub-areas and the definition of the 
measuring paths. A visual representation of the desired 
movement of the probe helps to cover the measuring 
distance correctly and to observe the measuring times 
specified by the standard.

The tool warns you of deviations from the standard 
or forces you to comply with them correctly. Precision 
classes 1, 2 and 3 are supported. 

Comprehensive sound intensity measurements are 
possible

The sound intensity measurement tool (ASM 18) 
was introduced in ArtemiS suite 10.0. This version 
already supports sound intensity measurements for 
troubleshooting and sound power measurements 
according to the ISO 9614-1 standard "Measurement 
at discrete points." 

The sound intensity tool in ArtemiS suite now covers all 
three ISO 9614 standard components.

New in ArtemiS suite 10.5 
Tool for sound intensity: The Scan Method 
From version 10.5 of ArtemiS suite onwards, the tool for sound intensity measurement offers the "Scan measurement 
method". This method complies with the ISO 9614-2/9614-3 standard "Measurement with continuous scanning".

Exchanging abscissa in spectrograms
It's a matter of taste: Where does the axis with the reference variable, e.g., RPM, belong?  
You have the same data and the same axis settings, but the result is a completely different representation. You now 
have the possibility to choose how the spectrogram should be displayed – according to preference or habit. This 
feature will be available in the Report, Data Viewer and Mark Analyzer from September 2019.

Software News
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Software News

The Sound Engineering project provides tools for sound 
design: You identify disturbing noise components and 
define your target sounds virtually on the computer. 
The image-editing work approach turns your computer 
workplace into an interactive workstation: Your changes 
in the diagram are immediately visualized and auralized.

Create your Active Sound Design 

Which orders would have to be artificially added via 
loudspeakers  in order to achieve the desired overall 
impression? How can a more powerful sound be 
produced despite downsizing the engine? How can 
the transition from electric motor to hybrid motor be 
designed? These and many other questions are examined 
with the Order Generator. This tool lets you design the 
sound for your Active Sound Design or Engine Order 
Enhancement.

Adding new orders for drivetrain noises

Based on the speed characteristics, the Order Generator 
adds new orders. You then adjust the level and phase of 
these orders. A pulse signal for the engine speed is not 
absolutely necessary. This means that you can use speed 
data from the CAN bus or speed estimated with the RPM 
generator.

Target noise determination with the Order Generator

The Sound Engineering tool is used to determine target 
noises: When there is only noise in the signal, using 
an IIR order tracking filter cannot create an order that 
sounds real simply by increasing the level. You can use 
the Order Generator to add orders where none existed 
before. In this way, for example, you can create half 
engine orders to generate a sportier sound.

New "Order Generator" tool
in the Sound Engineering project

Individualizing listening tests starting September 2019
SQala API - extension interface for listening tests 
starting in ArtemiS suite 11.0 

Our current offering of ArtemiS suite SQala with its 
intuitive user guidance helps you carry out professional 
listening tests in line with established procedures 
– completely without expert knowledge. Seamless 
integration into existing HEAD acoustics products 
guarantees two important points: Aural accuracy and 
consistency.

Develop your own listening tests in C#

Time and time again, you need to develop new listening 
test procedures – for example within the framework of 
scientific work or for the further development of test 
procedures. The extension interface lets you seamlessly 

HEAD News

integrate new processes into SQala. Of course, you 
can also use these in combination with the established 
standard procedures.

Develop your own listening tests in the C# programming 
language. The SQala API contains comprehensive 
documentation and detailed examples. You no longer 
need any programming knowledge to develop custom 
listening tests.

The first version of the SQala API will be available with 
the ArtemiS suite 11.0 release.

In the first instance, conducting listening tests with 
individually developed test steps will only be supported 
locally. An extension for operation in the listening studio 
will be added at a later date. 
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Save the date 2019
This is where we are:

Events

Event Location Date

ICA - International Congress on Acoustics Aachen, Germany September 9 to 13

Automotive Testing Expo China Shanghai, China September 24 to 26

FKFS Conference Stuttgart, Germany October 1 to 2

Automotive Testing Expo USA                        Novi, Michigan, USA October 22 to 24

KSNVE Jeju, Korea October 23 to 25

Aachen Acoustics Colloquium Aachen, Germany November 25 to 27

Keynote title inter.noise 2019 from the NVH sector: 

“The perception of acoustic environments and how humans form overall noise assessments”
André Fiebig 

Keynote title DAGA 2019 from the NVH sector: 

"The limits of harshness to describe dissonance perception"
Matthias Reffgen, André Fiebig

"Driving Sound Simulator - A Universal Tool in the Development Process"
Bernd Philippen

"The Effect of Synthesis Parameters on Perceptual Variables in Active Vehicle Sound Design."
Mirko Djukic, André Fiebig

"Modeling psychoacoustic harshness"
Roland Sottek, Julian Becker

"Determination of equivalent forces in structures using in-situ TPS: A preliminary study based on FEM"
Matthias Wegerhoff, Roland Sottek 

"Implications of various recording technologies for the investigation of ambient noise."
André Fiebig, Ming Yang

You can find all 12 presentations from DAGA 2019 on our website:
www.head-acoustics.com/de/trade_fair.htm


