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The past year was a special year for HEAD acoustics: In 2016, HEAD acoustics turned 30. 
Since our foundation in 1986, we have developed into one of the world’s leading manufacturers of integrated acoustics 
solutions as well as sound and vibration measurement technology. Today we are setting international standards with our two 
business divisions Telecom and NVH: on the one hand, by simulating the human hearing system, and on the other hand, with 
our integrated approach that accounts for all aspects of a human being’s perception of sound and vibration events. 

The most important basis of our success is our customers. This is why we would like to take this opportunity to extend to you a 
special “thank you” for your long-lasting trust in our company, our products, and our services.

For 30 years, we have supported you in your pursuit of achieving the perfect sound for your products – and we will continue to 
do so in the future.
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Editorial

Was it all chance, luck, or fate? 

Prof. Dr.-Ing. Klaus Genuit

By pure chance, in the 1970s a 
research subject “Examination of 
Short-term Memory of Human 
Hearing” happened to be 
assigned to me, because the 
assistant professor in charge of 
my originally planned subject 

was absent. This was followed by my diploma thesis 
about determining the impedance of the eardrum and my 
graduate thesis about the mathematical description of the 
transfer characteristics of the outer ear. At the same time, in 
cooperation with an automotive manufacturer, I developed 
an artificial head measurement system with transfer 
characteristics comparable to human hearing for the aural 
assessment of vehicle interior noise. Based on my positive 
experiences in the industrial environment, after gaining my 
doctorate I pondered self-employment. 

Where my thoughts led me is apparent: On August 11, 
1986, HEAD acoustics GmbH was entered into the 
commercial register. This foundation not only meant the 
creation of the new company, but also the introduction of a 
new measurement technology and philosophy. Using head-
related sound measurement technology, accounting for the 
characteristics of human hearing, was a new and previously 
unknown approach. Of course, the foundation of the 
company involved some risk, since the future development of 
this market covering sound measurement, sound quality, and 
sound design was not exactly predictable.

Today, 30 years after the foundation of our company, I look 
back with pride and I am glad I took the risk. On page 5, 
you will find some facts and figures about the development of 
HEAD acoustics GmbH. A retrospect and a prospect to future 
challenges for the company can be found on pages 8 and 
9. On pages 10 and 11, two of our most senior employees 
will tell you how they came to HEAD acoustics, and why they 
stayed. 

I hope you will enjoy reading this winter edition of HEADlines. 
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Review of trade shows

DAGA 42nd annual conference of DAGA in Aachen
Rudolf Martin Certificate of Honor awarded to Prof. Dr. Klaus Genuit

HEAD acoustics at inter.noise 2016 in Hamburg

From March 14 to 17, 2016, the 42nd DAGA – the 
annual conference of the German Acoustics Association 
– was hosted in the “Emperor’s City” of Aachen. 
During this annual conference of the German-speaking 
community of acoustics experts, Prof. Dr. Klaus Genuit 
was awarded the Rudolf Martin Certificate of Honor by the 
NALS (Normenausschuss Akustik, Lärmminderung und 
Schwingungstechnik – Standardization Committee for 
Acoustics, Noise Reduction, and Vibration Technology). 
This award goes to people in research and development 
who made valuable contributions to standardization 
efforts – such as Prof. Dr. Genuit’s significant 
contributions to the standardization of psychoacoustic 
measurement quantities, such as loudness (DIN 45631/
A1) and sharpness (DIN 45692).

1,300 participants, 60 booths, and 530 expert lectures: 
Experts from the national and international acoustics 
industry, including numerous engineers from renowned 
automotive manufacturers and researchers from 
universities all over Germany, gathered at the Eurogress 
in Aachen for four days. Traditionally, the event focuses 
on developments and research results from all areas of 
acoustics. From vehicle acoustics and noise research 
to medical aspects, almost everything is covered and 
presented in fascinating lectures by top-class experts. 

For the second time, Germany hosted the inter.noise 
conference of the I-INCE (International Institute of 
Noise Control Engineering). With the motto “Towards 
a quieter future”, the event focusing on acoustics took 
place in Hamburg from August 21 to 24, 2016. At the 
HEAD acoustics booth, visitors were not only offered 
the traditional gingerbread cookies of our home town 
Aachen and the opportunity for a friendly talk; they also 
had the chance to try out our smallest recording and 
playback system SQobold and to learn about the latest 
developments in ArtemiS SUITE 8.0.  

Equal to the interest in our exhibit was the short course 
on “Methods and Tools for Sound Design – Application 
of Psychoacoustics” held by Dr. André Fiebig and Prof. 
Dr. Roland Sottek. Almost 40 participants obtained 
fundamental insights into psychoacoustics and learned 
about the latest standardization developments for 
psychoacoustic parameters. Furthermore, they acquired 
basic knowledge about jury testing methods, the 
development of sound quality metrics, and target sound 
definition. 

HEAD acoustics GmbH provided a total of six expert 
lectures. These included Bernd Philippen with a lecture 
about “Tools for Interactive Sound Design” and Jan 
Reimes with “Auditory Evaluation of Receive-Side Speech 
Enhancement Algorithms”.

The 30-year anniversary of HEAD acoustics and the 
fact that the conference took place in its home town 
allowed for a large booth that provided enough space 
for presenting the company’s products and for talks 
at the booth with coffee and “Printen”, the traditional 
gingerbread cookies of Aachen. As every year, besides 
the lectures and the opportunity for talks among experts, 
an attractive social program was available to the visitors. 

We look forward 
to meeting you at 
the next annual 
conference of the 
German Acoustics 
Association. The next 
DAGA will take place 
from March 6 to 9, 
2017, in the city of 
Kiel.

Four of the expert lectures were held by employees of 
HEAD acoustics GmbH, including Dr. André Fiebig and 
Prof. Dr. Roland Sottek. In a look to the future, the lecture 
“Alternative alert signal concepts and their perceptual 
implications” by Prof. Dr. Klaus Genuit discussed the 
introduction of alert signals in order to avoid accidents in 
the context of the transition from combustion engines to 
low-noise electric vehicles.
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Stiftung Warentest: reviews of new mobile phones with HEAD acoustics products 

Stiftung Warentest, the leading German consumer organization for product testing, regularly provides reviews 
of the latest smartphone models. Now the consumer 
organization has again examined 21 new phones from 
various manufacturers and subjected them to a stringent 
test program.
For a portion of these tests, Stiftung Warentest has relied 
on measurement technology from HEAD acoustics for a 
number of years. Along with aspects like handling, battery 
runtime, GPS navigation, and camera performance, an 
important role in these tests is of course played by speech 
quality. In order to assess the latter, Stiftung Warentest 
uses the artificial head measurement system HMS II.3 
with ear and mouth simulators as well as the handset 
positioner HHP III.1. Speech quality is measured in both 
directions in a simulated UMTS network with and without 
ambient noise. Details about the tests and all test results 
can be found on the website of Stiftung Warentest:

Receive GPS signals with greater precision

The CDG I.1 adapter is a GPS receiver for HEADlab. The adapter with a built-in active antenna can be connected 
directly to the HEADlab modules labHMS or labDX. Furthermore, the GPS adapter can be connected to the 
BrakeOBSERVER frontends MMF III.0 and MMF III.0-V1.
In order to provide you with even more precise data, we have increased the update rate from 1 Hz to 5 Hz! 
This allows you to calculate speed curves with greater accuracy.

Honorary work at IHK Aachen: 
“We take on responsibility!”

For HEAD acoustics, it is not so much a duty as 
an affair of the heart to assume social responsibility. Each year, HEAD acoustics sponsors projects in its immediate 
neighborhood and region surrounding Aachen. Holding a number of honorary positions, Prof. Genuit sets a fine 
example. Thanks to more than ten years of honorary work in the foreign trade committee of the IHK (CCI, Chamber 
of Commerce and Industry) of Aachen, HEAD acoustics GmbH has been awarded the Honorary Seal of the IHK 
with the motto “We take on responsibility!”

Information

This allows you to calculate speed curves with greater accuracy.

https://www.test.de/Handys-und-Smartphones-im-Test-4222793-4222875/
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Information

Facts & Figures 
HEAD acoustics Germany
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On course for expansion:  
HEAD acoustics GmbH with new subsidiary in South Korea

Dr. Roland Sottek appointed adjunct professor for psychoacoustics
Head of NVH research department appointed as Professor at Chalmers University 
of Technology in Gothenburg

Information

Since November 1, 2016, 
Prof. Dr. Roland Sottek, 
head of the NVH research 
department at HEAD 
acoustics, is adjunct professor 
for psychoacoustics at the 
Institute for Applied Acoustics 
of the Chalmers University of 
Technology.

The Swedish university located in Gothenburg is 

HEAD acoustics Korea Co., Ltd. commenced operations 
on October 1st, 2016, as a newly founded subsidiary 
and is now the direct contact for customers in South 
Korea. 
With the beginning of its business operations in 
Seoul, HEAD acoustics strengthens its presence in the 
international market and underlines the importance of 
its business relationships in the Asian region.
 
“Our subsidiary in South Korea allows us to provide 
our numerous customers in that region with an even 

internationally highly reputed for its research and 
education in the area of acoustics.
“I am honored and I very much look forward to the new 
challenges,” said Prof. Dr. Sottek. “The main focus of my 
work at the Chalmers University of Technology will be 
teaching psychoacoustics or, more precisely, ‘Human 
Response to Sound and Vibration’, as the research 
field is called there.” As it is a part-time professorship, 
Prof. Dr. Sottek will continue to lead the NVH research 
department at HEAD acoustics.

higher level of expert consultancy and intensive support 
consistent with our high quality standards for customer 
service”, said Prof. Genuit. 
 
The position of executive director of the new subsidiary is 
assumed by Kyu-Sung Lee. Mr. Lee, and his employees 
have been serving our customers in South Korea 
competently and reliably for more than 23 years. HEAD 
acoustics Korea Co., Ltd. thus relies on its established 
organization with its high level of expertise, and extensive 
network of business partners.

HEAD Acoustics LtD.
uK, 2015

HEAD Acoustics sARL, 
FRAncE 2001

HEAD Acoustics GMBH, 
GErMAny1986

HEAD Acoustics inc,
usA 1999

HEAD Acoustics KK, 
JApAn 2002

HEAD Acoustics, LtD. 
korEA, 2016

Information
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8th Aachen Acoustics Colloquium 2017
Vehicle acoustics experts gathered in Aachen from November 21 to 23, 2016

On course for expansion:  
HEAD acoustics GmbH with new subsidiary in South Korea

Across the Republic
Our popular workshops took place in the fall

The “Emperor’s City” of Aachen is an important center 
for research and development in the field of vehicle 
acoustics – as was demonstrated once again in 2016 by 
more than 200 experts from 18 countries, who attended 
the 8th Aachen Acoustics Colloquium (AAC). In 23 
expert lectures, current and future-oriented methods, 
procedures, and technologies in the areas of acoustics 
and vibrations of vehicles and drives were presented and 
discussed. The AAC was accompanied by an interesting 
trade exhibition where HEAD acoustics was present. At our 
booth, visitors had the opportunity to get an impression 
of our latest product developments while enjoying the 

traditional gingerbread 
cookies of Aachen. For the 
first time, we presented the 
new multi-channel front end 
labCOMPACT24. Check it 
out for yourself this year and 
take part in the 9th Aachen 
Acoustics Colloquium from 
November 27 to 29, 2017.

In September, workshop time was here again: Our NVH 
engineers went on tour across Germany to present 
acoustic topics and the latest product developments from 
HEAD acoustics in practical presentations and expert 
lectures. As usual, they were virtually accompanied by 
“Dr. Wegmüller” and his intern “René”. As is so often 
the case, Dr. Wegmüller once again had an acoustic 
problem for our engineers. This time, our experts visited 
the cities of Lüneburg, Düsseldorf, Reichenschwand, 

From October 5 to 7, 2016, the ITG Conference on 
Speech Communication took place on the campus 
of Paderborn University. The conference, which takes 
place every two years, has become the largest scientific 
colloquium in the areas of speech communications and 
processing of natural speech in the German-speaking 
countries. Despite this, the conference language is 
English due to the international nature of the subject. 
Along with the regular lectures and poster presentations, 
invited international experts held special lectures and, 
for the first time, products were presented in “Show and 
Tell” sessions. As a “Gold Sponsor”, HEAD acoustics 
was not only present with a small booth where the latest 
products were shown, but also held a “Show and Tell” 

and Ludwigsburg, and they even made stops in Sweden 
and France. This year, our experts will be on tour again 
through Germany, Sweden, and France – and they will 
likely stop at some place near you, too!

session presenting the background noise simulation 
system 3PASS. In addition HEAD acoustics contributed 
interesting scientific lectures to the conference program. 
The titles were: “Instrumental Speech and Noise 
Quality Assessment for Super-wideband and Fullband 
Transmission” and “Design of Double Talk Sequences in 
Different Languages to Harmonize Third Party Listening 
Test Results”. The abstracts of both lectures can be found 
on our website in the “Fairs & Conferences” area. 

 www.head-acoustics.de/eng/tag_der_akustik.htm

HEAD acoustics at the 12th ITG Conference on Speech Communication
Review of Conference

Review - Day of Acoustics

Review of trade shows



Mr. Genuit, thank you for taking the time for a little talk with us. What does HEAD acoustics stand for, and what 
is special about the company?

HEAD acoustics stands for an all-encompassing view on acoustic perception by human beings, first in the area of 
product sound quality, then in the area of telecommunications regarding speech quality assessment and speech 
comprehensibility. The questions we are always asking ourselves are: How does a human being perceive sound in 
the respective context, how is it experienced, and how is it judged? From the beginning, HEAD acoustics has been 
working closely with its customers on the one hand and with scientific institutions on the other. The ideas for new 
developments and for improving our products were always obtained from the market. HEAD acoustics has always 
been committed to provide its customers with the best possible support.

How is HEAD acoustics different from competitors in the market?

HEAD acoustics offers complete solutions that also take individual requirements of the customer into consideration. 
At HEAD acoustics, we pursue an integrated approach. Across research, consultancy, development, and sales, 
our customers are provided with optimized tools for processing any imaginable acoustics tasks. Example: HEAD 
acoustics offers a complete binaural recording and playback system with a wide range of equalization types and 
calibrated playback, whereas competitors just have a head replica with two microphones.

How has the field of measurement, optimization, and analysis of speech and audio quality changed in the 
recent decades, what are the effects of these changes on our lives today and to what extent does this affect the 
end customer?

The importance of sound quality has grown enormously in the past 30 years. Initially, sound quality was a luxury 
feature of products, today it is a common requirement that is taken for granted for many products, not just cars. 
Each car, each household appliance, each office device, and many other things are expected to sound great. They 
are supposed to fit into a pleasant acoustic environment. Due to ever-changing new developments in the drive 
technology of vehicles, the demands on measurement and analysis systems are continuously changing, too. The 
same applies to the area of telecommunications, where new technologies satisfy increased demands regarding 
enhanced speech quality, transmission of the entire frequency range, phone calls in noisy environments, phone calls 
via the Internet, etc.

How has the scope of services developed over the years?

Initially, HEAD acoustics developed and optimized binaural measurement technology from the recording to the 
playback side. However, it soon turned out that an assessment of sound quality required the individual noise 
components of a complex product, such as a car, to be identified. This required the development of multi-channel 
measurement technology capable of analyzing and simulating transmission paths of the individual sources to the 
human ear. In addition, it is necessary to develop analysis software that covers not only the conventional calculation 
methods, but also accounts for the characteristics of human hearing and signal processing, which are represented by 

30 years of HEAD acoustics:
A word with the company founder and partner Prof. Dr. Klaus Genuit

Interview

8 HEADlines - January 2017



the field called psychoacoustics. In the telecom area, development has grown more and more complex, from simple 
speaker-microphone systems to very sophisticated digital signal processing mechanisms, Bluetooth technology, and 
voice over IP. 

How do you judge the development of HEAD acoustics?

From the beginning, HEAD acoustics has established an international footprint and has turned into a global player in 
the acoustics field. By means of continuous growth, we were able to develop a very stable basis for HEAD acoustics, 
which allowed us to finance and perform our further expansion from our own resources. 

What were the biggest challenges in the past 30 years?

The biggest challenges were surely faced in the startup phase of HEAD acoustics. An entirely new market had to be 
opened with completely new products, where the biggest challenge was of course the financing of this startup phase. 
Meanwhile, HEAD acoustics has achieved self-reliance and independence also in its financing, which allows for a 
continuing stable expansion. 

Which goals are you pursuing with HEAD acoustics for the coming years? 

HEAD acoustics will continue to grow steadily and will take care of the most important markets with its own 
subsidiaries. This will allow us to ensure the same level of service and support from HEAD acoustics for our 
international customers, too. 

How important is the reputation of HEAD acoustics for its market success?

From the beginning, HEAD acoustics has attached great importance to a positive reputation with its customers, 
which was particularly achieved by means of close customer relationships and excellent support. The name HEAD 
acoustics stands for quality and close customer relationships in connection with innovation, based on research and 
services. 

The average job tenure at HEAD acoustics is very high. How do you explain that?

HEAD acoustics has not only strived to maintain good customer relationships on the outside, but also to establish a 
stable workforce on the inside, since good employees are the essential basis of any company’s success. We attempt 
to offer our employees the best possible work environment. On the one hand, we offer our employees opportunities 
for personal and professional growth, and on the other hand, each employee knows that they can rely on HEAD 
acoustics. 

What are your wishes for the future?

For the future I wish for further continuous growth, the expansion of existing applications and the development of 
new business fields and markets, as well as the implementation of findings in the areas of sound quality and the 
environment. The issue of “noise” must be replaced by “positive soundscape”!

HEADlines - January 2017 9



What makes HEAD acoustics so special in your opinion?
Our flexibility. We are capable of meeting the very individual requirements of 
our customers. We take the customer very seriously, and they notice that. This 
applies not just to our job, but to the entire company. I think that we maintain a 
very customer-oriented working style, and that is very much appreciated.

What do you like about your job and especially about HEAD acoustics as your employer?
The company gives its employees a lot of room for self-reliant work. That’s a big plus. 
Furthermore, the co-workers are really cooperative and helpful. Everyone acts in concert 
– across all departments. The sales office is a strong team with a very diversified, but also 
demanding job, where everyone supports each other.

How was your fi rst day?
I remember my first day at HEAD acoustics very well. There were only two folders of sales 
documents! This is a bit different today with five subsidiaries … The atmosphere was very familiar 
from the first moment. I immediately felt accepted and part of the team.

How did you fi rst come to HEAD acoustics?
I found out about HEAD acoustics from a newspaper advertisement. During my education, I 
worked at a different company in parallel. When I saw the ad, I applied immediately.

Date of entry: 1. January1989 (Employee ID Nr. 18)

Position: HEAD of sales service  
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What makes HEAD acoustics so special in your opinion?
The company is characterized by the right mix of younger and older employees from a 
broad range of disciplines, and by a strong identification with the company. While the 
work environment has become increasingly regulated over the years, HEAD acoustics 
always managed to stay young and flexible. Backed by the success of the past three 
decades and the experience that we can also master hard times if we cooperate, we 
can look towards the future with confidence. There are always new challenges and 
tasks to face.

What do you like about your job and especially about HEAD acoustics as your employer?
In the beginning, of course, it was an exciting prospect to program the latest technology (back then: 
MS-DOS computers, DSP boards) and to learn new programming languages. Over time – and with 
increasing customer contact – I gained insights into fields and ways of work in the industry, combined 
with the chance to support customers in their work with new tools. This was very satisfying to the 
constant curiosity of an engineer to analyze problems and develop solutions. Of course, HEAD 
acoustics as my employer set down a certain framework. Yet my job never was a “straitjacket” and 
always left some room to make the most of my own creativity. Another thing I appreciate is the good 
work atmosphere and the vigorous exchange of thoughts with my co-workers.

How was your fi rst day?
The first thing I remember is the first Christmas party in 1986. Even before my official first day of work, I was invited to this party 
with a small number of participants including some familiar faces from my time at the Institute for Communications Engineering 
(at Aachen University) as well as some new faces. The actual first day of work then was like it is experienced by many entrants: 
administrative stuff, introduction to the workplace and to the co-workers. However, while this takes quite a while today with 200 
employees, back then at Jülicher Strasse 336 it was just a short walk through the few rented rooms.

How did you fi rst come to HEAD acoustics?
Since the middle of 1983, I had worked as a student assistant in the acoustics 
department of the Institute for Communications Engineering, where I met Prof. Dr. 
Genuit. When the company was founded, I was still working on my diploma thesis, 
which I submitted in January 1987. Thanks to a job offer from Mr. Genuit, the step to 
HEAD acoustics was a seamless transition from university to working life.

The first thing I remember is the first Christmas party in 1986. Even before my official first day of work, I was invited to this party 

Date of entry: 1. February1987 (Employee ID Nr. 7)
Position:  Software developer
(According to my job contract: “Development of soft- and hardware in the 
area of digital technology”, but much of my work has been on software 
development of such products as BAS, BMC, MAS, ArtemiS Classic 
Diagram, ArtemiS SUITE Pool project)
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SQobold: our smallest recording and playback system

Firmware-Update

Customized to your needs

Our smallest recording and playback system now comes up with a new firmware architecture: 

With the release of the SQobold firmware 1.2, it is possible to start with a base version of SQobold and to customize 
it with feature packages according to your needs. This enables HEAD acoustics to react to the continuously growing 
demand for custom feature sets for measurement systems.  

SQobold basic version is highly capable

Standard applications are already covered by the base version of SQobold: stand-alone recording with four audio 
channels and front-end operation, user documentation, as well as trigger functions, such as start/stop trigger by 
signal, pulse, time, GPS, etc. Stay flexible and use SQobold as a stand-alone system at the proving ground or in the 
field, or as a front-end system in the laboratory in combination with ArtemiS SUITE or HEAD Recorder.

In combination with the binaural headset BHS II, sound events are recorded and played back as they would be 
perceived by human ears. This allows for perception-based sound analysis. 

The GPS function allows you to determine your location, to measure speed, and to record measurement paths. 
Recordings made with different devices can be synchronized via GPS. 

In addition, SQobold is our only recording and playback system that is also a 2-channel level meter. With the 
SQobold basic version, you can measure sound pressure levels with various time and frequency weightings, record 
time-domain signals in parallel, and save the measured data. 

Feature packages customized to your needs

“The market for measurement systems has multifaceted requirements for software and hardware functions. 
With SQobold, we have introduced a product that already offers a maximum degree of flexibility by its sheer 
compactness,” says Prof. Dr. Genuit. “In order to meet the special needs of diverse industries, we now offer decision 
makers the possibility to equip their devices according to their specific requirements.” Similar to the concept of the 
well-established ArtemiS SUITE software, feature packages can be added according to the user’s needs.

HEAD acoustics currently offers the following feature packages for your tasks. You have the flexibility to choose the 
feature package that you need for your daily work.

A sound level meter and more! 
Extend your level meter functionality with the Advanced Level Meter

While the basic version of SQobold can already measure sound levels with various time and frequency weightings, 
this functionality can be extended with the Advanced Level Meter package. A special highlight of the level meter 
extension is the possibility to calculate the psychoacoustic analyses loudness and sharpness according to DIN 
45631/A1 and DIN 45692. Furthermore, it is now also possible to display third-octave spectra, octave spectra, 
averaged (third-)octave spectra, and maximum (third-)octave spectra.
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TrainingCenter

Control your recordings with the FFT Online Analyzer

You want to view the results of an analysis on site? Then choose the feature package FFT Online Analyzer and 
perform FFT analyses in real time at the measurement site without a laptop or tablet. Besides FFT spectra, level 
vs. time, and (third-)octave spectra, other FFT-based real-time analyses are available, too: Perform psychoacoustic 
analyses, such as loudness vs. time, sharpness vs. time, or specific loudness, and display tolerance schemes within 
the FFT Analyzer.

See where you were: With the Video Support package, record your measurement situation visually, too

Want to experience your measurements visually? With the Video Support feature package, you can quickly record 
photos or videos to document your measurement situation. With the brilliant, state-of-the-art color display, you can 
view your recordings, so you can see at any time where you made your measurement. 

Want to learn more about SQobold and the new licensing model? We will gladly inform you in detail and visit you 
on site. This is a great opportunity to add measurement capability while reducing costs by means of flexible licensing: 
Only install the features you really need for your daily measurement tasks!

For further information please send us an email at: sales@head-acoustics.de.
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Software-Update

Software release ArtemiS suite 8.0: What's new?
Our acquisition and analysis software ArtemiS SUITE 
8.0 is all new: A modern look and feel, a shorter startup 
time, and the introduction of user-defined favorites for 
documents and tools make the software considerably 
easier to operate. Besides the extension of the Channel 
Editor and the introduction of the graphical FIR Filter 
Editor, the update comes up with numerous new features 
and enhancements that will positively influence your 
daily work in the field of sound and vibration.  

Sound Design: easy and intuitive

The perfect product sound is an important unique 
selling point and a competitive advantage: Our “Sound 
Engineering” tool makes this task easier for you. The 
tool is designed for the interactive processing of two-
channel recordings within a spectrogram.
 
What makes this tool special is the new approach to 
sound design: With a workflow inspired by image 
processing software, changes are applied in an FFT vs. 
time or level vs. time representation. After modifying 
a sound event, you get immediate acoustic and visual 
feedback, making your workflow faster and more fluid. 
During processing, you can systematically remove 
individual sound components from the recording. The 
resulting artifacts can be acoustically filled by adding 
suitable noise spectra in parts of the spectrogram, 
resulting in a natural sound impression even after the 
modification.

Metric Designer: faster validation of products

Create metrics consisting of a concatenation of several 
weighted single values. The resulting single value can 
represent, for example, a quality index derived from 
a combination of several analysis results. Besides the 
possibility to define a fixed weighting of the individual 
components, you can also have the weighting calculated 
automatically based on the results of jury tests. A special 
highlight: Export your metrics definition and use it as a 
user-defined analysis in a pool project or automation 
project.

Signal Editor for measurement data preprocessing

The convenient way to prepare your measurement data 
for analysis: Three new tools allow you to re-sort or delete 
channels, join channels from multiple files into a target 
file, or concatenate multiple recordings successively into 
a single file. This makes the further processing of your 

measurement data far easier.

New help system: everything in one place 

Don’t know whether the solution to your problem can 
be found in the online help, in the Application Notes, in 
the datasheets, or in the video tutorials? ArtemiS SUITE 
8.0 offers technical assistance: Simply open the new 
help system in ArtemiS SUITE and browse both the help 
system and our website (Internet connection required). 
Furthermore, the help system now covers all relevant 
information, such as first steps, introductions, application 
examples, help topics, and basic knowledge.

HEAD Interactive Diagram

The new Interactive Diagram feature allows you to 
embed your ArtemiS SUITE diagrams in PowerPoint, 
where you can continue to use them as interactively as 
in ArtemiS SUITE (zooming, scaling, magnifying glass). 
This feature allows you to cut, copy, and paste in your 
presentation in the usual way.

Database

You’re no big fan of local SQL servers? Well, you don’t 
need one anymore. The database connection has been 
completely redesigned, so that it no longer requires a 
separate SQL Server 2008 installation. Furthermore, 
manual indexing of data is no longer necessary – which 
means less work for you! Instead, you can now specify 
a time interval, after which the information from the 
monitored folders is updated automatically. 

Compact Analysis – an easy introduction to sound and 
vibration analysis

If you only need to perform simple measurement 
tasks, or if you are a non-expert user without special 
acoustics know-how, then the new Compact Analysis 
module of ArtemiS SUITE is right for you! This module 
is an alternative to NoiseBook and is basically a pool 
project reduced to the essential functions. So handy: 
The module already contains a preselection of suitable 
analysis settings, allowing you to perform acoustic 
analyses with little or no training.
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For more than 27 years, the Telecom division of HEAD 
acoustics has made significant contributions to the 
development of new telecommunications standards. 
When Dr. Hans W. Gierlich joined HEAD acoustics 
in 1989, the company started to participate in various 
standard-setting bodies of the telecommunications 
industry. The first of them were the ITU-T (International 
Telecommunication Union, originally called CCITT) of 
the UN and the European organization ETSI (European 
Telecommunications Standards Institute), where HEAD 
acoustics has been active ever since ETSI was founded. 
In both bodies, HEAD acoustics contributed results and 
findings from its own research and development work.
For many years, HEAD acoustics has also assumed a 
leading function in standardization efforts: Dr. Gierlich, 
meanwhile the head of the Telecom division, was 
chairman of FG Car-COM, which originated from the 
ITU-T Focus Group FITcar and developed future-oriented 
standards for hands-free speech communications 
in vehicles. Furthermore, for a number of years he 
has been Vice Chair and is now Chair of ETSI STQ 
(Technical Committee Speech Processing, Transmission 
and Quality Aspects). In the ITU-T, he has also been 
active for a long time now, e.g. as chairman of various 
Rapporteurs meetings. Over the years we have seen 
an increase in the number of standardization bodies 
and interest groups where HEAD acoustics contributes 
its expertise with regard to optimized communications 
quality and its objective, reproducible measurability: 
ASA, ISO, DIN, ZVEI, 3GPP, IEEE, GCF, PTCRB, VDA, 
TIA, CTIA, DKE, DECT Forum, Bluetooth SIG…
“A considerable amount of know-how from HEAD 
acoustics has left its mark on the standards for the 
evaluation of transfer characteristics of time-variant and 
nonlinear systems”, recalls Dr. Gierlich and states the 
ITU-T Recommendations P.501 and P.502 as examples, 
which fundamentally deal with measurement signals 
and methods, as well as P.340 (hands-free telephony). 
“Often the standards were actually based on our internal 
HEAD Quality Standards (HQS) that we created within 
our own research, development, and consulting work”, 
he adds. In 2001, our participation in the VDA (Verband 
der deutschen Automobilindustrie, Association of 
the German Automotive Industry) contributed to the 
specification for hands-free equipment for vehicles, 
which soon established itself as an international quality 
standard.
“In our field of work, there are very few companies that 
contribute so much to fundamental developments and 

provide global standards without demanding license fees 
for them,” explains Dr. Gierlich. “Important examples 
are the 3QUEST method and the 3PASS system”, he 
adds. 3QUEST (3-fold QUality Evaluation of Speech in 
Telecommunications) is a calculation method developed 
in 2008, which allows for an objective speech quality 
assessment of telecommunications devices. 3QUEST 
quickly established itself as an internationally accepted 
method and has meanwhile been published in the form 
of the ETSI standards EG 202 396-3 and TS 103 106. 
2014 saw the development of the innovative background 
noise simulation system 3PASS, which was also soon 
published as an ETSI standard (TS 103 224).
In the past few years, the topics VoLTE (Voice over LTE) 
and super-wideband / fullband have increasingly played 
a role, and their standardization was accompanied by 
HEAD acoustics already at an 
early stage, which is reflected, 
for example, in the latest 
revisions of the important 
3GPP standards TS 26.131 
and TS 26.132. All relevant 
standards, both from global 
standardization and from our 
own internal development, 
are implemented by HEAD 
acoustics in test databases for 
use with the ACQUA analysis 
system. This allows for automated measurements in line 
with current standard specifications, or further analysis 
based on the comprehensive experience of HEAD 
acoustics.
Details about all standards available for ACQUA and 
the corresponding data sheets can be found in the 
Telecom section of our website at:

HEAD Telecom: We set standards!
Information

www.head-acoustics.com

source: ITU photo archives
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Voice control systems are indispensable in our modern 
world. They are already being used in so many everyday 
situations, such as emergency calls, multimedia systems 
in vehicles, or for controlling mobile phones and 
tablets. In the future, they will find their way into even 
more applications (home automation, ticket machines, 
etc.). In all areas of application, the systems are only 
accepted by users if they achieve high recognition rates, 
particularly in everyday environments with their typical 
interfering background noise.

VoCAS for quality optimization of voice control systems

Figure 1: Each test sequence consists of various elements (e.g. playback of test sets, background noise, pauses, evaluation, level measurement) and is 
processed sequentially. The elements can be flexibly arranged, added in any number, and configured individually (volume, duration, etc.). Each test sequence 
can be repeated as often as needed.

Figure 2: 
A typical test sequence for testing navigation systems in 
vehicles. Realistic background noise can be added. The voice 
command is played (“Bring me to HEAD acoustics in Brighton, 
Michigan”), followed by a pause waiting for the reaction of 
the voice control system. Subsequently, an evaluation takes 
place as to whether the system has initiated the call or not.

Figure 3: Straightforward display of results: The results are presented as percentage 
values and color-coded, so that they can be interpreted quickly and easily. Measurement 
objects can be placed next to each other for a direct comparison.

In order to achieve a user-friendly, straightforward, and 
quick quality assessment of voice control systems under 
realistic, yet reproducible conditions, HEAD acoustics 
has developed the VoCAS software (Voice Control 
Analysis System). It can be used to apply predefined test 
sequences to voice control systems in order to determine 
their quality, to analyze problems with the systems, and 
to optimize them based on the results.

Software-Update
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Defi nition of parameterizable test sequences in VoCAS

IIn VoCAS, voice control systems can be tested under 
various conditions. For this purpose, first of all a test 
sequence is defined, which consists of various elements 
and is processed sequentially. These elements can be, 
for example, a playback of voice signals or background 
noise, the output of instructions for the user, a rating 
dialog, or a binaural playback or level measurement of 
the current background noise for verification purposes. 
Furthermore, Python scripts can be embedded for 
further automation by implementing a connection to 
the system being tested. Figure 1 shows an example of 
a test sequence for testing the quality of a navigation 
system. Figure 2 describes a possible test sequence 
containing both fixed elements and elements that are 
parameterizable via wildcards (*). Figure 3 shows a 
possible actual implementation resulting from a set of 
parameters. By applying different parameter sets (e.g. 
different speakers, languages, destinations, background 
interference), users can perform a guided assessment 
of the system to be tested and afterwards a clearly 
structured evaluation of the results.

Voice recordings and their preprocessing

Testing the various voice control systems requires 
databases with suitable spoken control commands. For 
this purpose, VoCAS allows existing voice recordings 
to be imported and grouped or labeled with keywords. 
Large lists of recordings can be trimmed, filtered, 
and converted to predefined voice levels. Making 
new recordings and assigning keywords to them is 
conveniently supported, too. Often there are voice 
recordings containing the same control command, yet 
differing acoustically, because different languages, 

VoCAS
... ensuring that voice assistants 
understand you

speakers, or dialects were used for the recordings. By 
means of the assigned keywords, VoCAS systematically 
guides the user through the desired variants and 
generates the corresponding measurement sequences, 
thus helping the user to monitor the test progress.

Playback via HMS and MFE VI.1

For an equalized playback of the voice recordings via 
the mouth of an artificial head in combination with an 
MFE VI.1 measurement front end, a mouth equalization 
can be applied directly within the VoCAS software. 
Subsequently, the playback is controlled by VoCAS 
according to the predefined measurement sequence.

Control of background noise simulation (3PASS and 
HAE-BGN)

Background noise simulation is indispensable for a 
realistic test scenario. For this purpose, HEAD acoustics 
offers the two systems 3PASS and HAE-BGN. Both can 
be controlled from the user interface of VoCAS. When 
testing with background noise, it is also possible to 
simulate the Lombard effect for the playback of voice 
commands.
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A prospect to future trends in speech quality measurement technology
While the Telecom division has presented 

numerous product innovations in recent 
months, employees of the research, 
development, and standardization 
teams at HEAD acoustics who were 
involved are already in intense 
preparation for the upcoming 
challenges and opportunities 
regarding the measurement, analysis, 
and optimization of speech quality. 
Following is an introduction of  some 
of these future topics:

Super-wideband (SWB) / Fullband (FB)

High bandwidths are a huge challenge both for terminal 
devices and for speech and audio quality measurement 
technology, since they require frequencies up to 20 
kHz to be supported. Artificial head technology is 
fundamentally prepared for this, although there remains 
room for optimization, e.g. for the artificial mouth. Even 
though some corresponding measurement standards 
are already available (e.g. TS 26.131), there remains 
a need for practical tests, since the systems tested so 
far were mostly prototypes. But we also expect devices 
supporting SWB/FB to appear on the market in the 
short to medium term, which of course will have to be 
subjected to suitable tests as well.

SWB/FB: further development of 3QUEST

Within an ETSI Work Item, HEAD acoustics is currently 
working on a new prediction algorithm for the quality 
assessment of transmitted speech that is subject to 
interfering noise. If the new model is accepted, this 
further development of the proven 3QUEST method 
would then be capable of assessing SWB/FB speech 
transmissions. For this purpose, extensive listening tests 
have already been conducted at HEAD acoustics, since 
the overall demands on such tests have increased. 
A paper on this subject was published at the ITG 
Conference in October 2016 and, furthermore, various 
papers in this field have already been submitted to the 
standard-setting organizations ETSI (STQ) and 3GPP 
(SA4).

(Improved) hearing in background noise scenarios:

Mobile phones and hands-free equipment of the latest 
generation are capable of modifying the received speech 
signal in order to adapt it to the current background 
noise. The goal of this processing is to improve speech 
intelligibility and to reduce listening effort. However, 
quality aspects may not be ignored in this context. 
For this application case, there is currently neither 
standardized measurement technology nor assessment 
methods. HEAD acoustics is therefore working on the 
development of a method for the assessment of both 
listening effort and speech quality. Extensive listening 
tests and analyses that serve as a basis for this model 
have already been conducted. On this topic, too, 
several internal papers have already been published.

Assessment of speech intelligibility  

So far, there is no instrumental 
method for determining 
speech intelligibility from 
a voice recording. The 
ITU-T Study Group 12 
(SG12) has meanwhile 
agreed on a new 
recommendation as to 
how speech intelligibility 
can be “correctly” 
determined in a listening 
test: www.itu.int/rec/TREC-P.807/en. Based on this, tests 
can be performed especially for telecom applications 
(transmission via all sorts of telecommunications 
systems in both directions), which in turn can be used 
as the basis for an assessment method. These tasks will 
also be dealt with by the research and standardization 
teams of HEAD acoustics in the short to medium term.

Loudness assessment of speech in telecommunications

The assessment of loudness of received speech in 
telecommunications devices is a seemingly trivial task. 
With the introduction of super-wideband (SWB, 50 
Hz - 14 kHz) and fullband (FB, 20 Hz - 20 kHz) for 
speech transmission and different speech codecs in the 
networks, the future will bring a fairly heterogeneous 
field of audio bandwidths in terminal devices. Even 
bandwidth switching during a call could become 
feasible.
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TrainingCenter The ITU-T Recommendation P. 79 for determining 
“loudness ratings” for communications devices has 
proven useful in previous decades, but it is not suitable 
for determining the perceived loudness of terminal 
devices, especially when dynamic range compression is 
applied. Furthermore, there is no extension for SWB/FB 
applications yet. 

What’s more, these loudness assessments were always 
developed for fixed signal bandwidths (narrowband or 
wideband telephony) and for some special application 
cases (e.g. handset, hands-free equipment), whereas a 
more universal approach would be desirable.

In this respect, the SG12 of the ITU-T is working on solution 
approaches, based on known loudness models from 
psychoacoustics. Due to the many years of experience 

Save the date 2017
HEAD acoustics on-site:
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Mobile World Congress (MWC) 2017 Barcelona, Spain February 27 - March  2

DAGA 2017 Kiel, Germany March 6 - 9

EuroBrake 2017 Dresden, Germany May 2 - 4

SAE Noise and Vibration Conference/NOISE-CON Grand Rapids , Michigan June 12 - 15

Automotive Testing Expo Europe Stuttgart, Germany June 20 - 22
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inter.noise 2017 Hong Kong, China August 27 - 30
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of HEAD acoustics in this field, the Telecom division 
can provide significant contributions to these efforts. In 
cooperation between the Telecom and NVH divisions, 
fundamental research was conducted and contributions 
to scientific conferences and standardization bodies 
have been submitted. Further fundamental experiments 
and analyses in this field are planned for this year.
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