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file name, as well as user-defined
information to a specific location
on the document.
Detailed information about the
new features of ArtemiS can be
found under “Support” in the
Download Area of our website, in
the section “Product Presenta-
tions” and “Application Notes”:
www.head-acoustics.de/down
load-english.htm

The latest version of our ArtemiS
analysis software offers our
customers increased capabilities
and productivity through the
implementation of a wide variety
of new functions, expanded
applications, and improved
display options for analysis
results.

We have compiled some of the
highlights for your review:

The Online Analyzer and the new
Recorder now support two
additional frontends: Sinus
Harmonie and Sony EX.

The functionality of the Report
Generator has been simplified
and expanded.
Based on templates, customized
reports can be created in
ArtemiS to meet your specific
tasks. The procedure for auto-
mated report generation is

easier and more flexible. Simply
select a curve from a clearly
arranged directory structure
containing the individual ana-
lysis results, and with a click of a
button, assign it to a diagram
position in the Word document.
Similarly, you can assign active
text fields, such as the analysis or

HEAD acoustics presents…

ArtemiS 6.0.300

Date: 01-18-2005
)

Test Engineer Michael McMichael
Analysis: 3rd Octave (”Compare two curves”

Comparsion.3rdOctave(4096,50.0%). L/dB[SPL]
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A possible report generated with the Report Generator



SQuadriga and NoiseBook are teaming up …

time in four-channel mode. Give
SQuadriga a try and discover for
yourself how easy it is to use.
Some features of NTP 05 :
Four-channel recorder
Channel-separated filtering and

�

�

… to create the ideal mea-
surement, analysis and
playback system to take
into the field. It includes all
the key analysis features
and is affordable, too.
Never before was it possible to
record, analyze and reproduce
sound and vibration signals as
easily, conveniently and directly
as today; and, as with all HEAD
acoustics systems, in an aurally-
accurate way. As an extension to
the existing measurement and
analysis software NoiseBook,
the new NTP 05 module
provides you with the possibility
to integrate the SQuadriga
frontend into the software via
USB, resulting in a complete
four-channel measurement sys-
tem. You can make your recor-
dings, analysis and storage
directly on site. Aurally-accurate
playback is possible via the BHS I
headset or the dynamic head-
phone HD IV. Current ly,
SQuadriga comes equipped
with 1 GB of memory, allowing
at least 40 minutes of recording

display of analysis results
Playback of channel pairs 1+2
or 3+4 is possible as well as
mono for 1, 2, 3 or 4
Easy channel list management
with the HEAD Sensor Explorer

�

�
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With the new binaural head
microphone BHM III.3, HEAD
acoustics expands its BHM pro-
duct family. Like the BHM III.2,
this microphone is especially well
suited for aurally-accurate
measurements in situations
where the use of an artificial
head is unfavorable or im-
possible, such as recordings in
the driver's position in a moving
vehicle. The user himself
assumes the role of the artificial
head. The microphones are
characterized by a very low
inherent noise of only 15 dB(A).

The BHM III.3 differs from the
BHM III.2 especially by its
integrated ICP preamplifiers,
which allow direct connection to
the SQuadriga frontend and
other multi-channel frontends
with ICP inputs (e.g. BEQ II,
SQlab II/III).

®

®

Binaural HEAD Microphone: Now available with ICP Technology

Playback

Recording

Time signal window
(Cutting function)

Analysis windowCursor functions

Filters

Analyses

Modulation display
(4 channels) opt. RPM / Speed

The NoiseBook Advanced Data Acquisition Module, NTP 05 comprises the 2-or 4-
channel data acquisition, in addition to the SQuadria Reader.

BHM III.3 and SQuadriga
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HWT I ... This terminal comes in handy!

New HEAD Torso Box for your mobile Artificial HEAD Measurements

surements in inaccessible places,
e.g. in a wind tunnel, where high
mobility and flexibility are
required. The programs on the
host can be (remotely) controlled
from a distance of up to 15 m (50
ft) or, where there is line of sight,
even up to 100 m (330 ft).

The HEAD Wireless Terminal
HWT I transforms a common
touch panel into a mobile
control center for your measure-
ment equipment.
The software is designed with
many ease-of-use features such
as a login tool that automatically
connects the touch panel to a
(micro) PC via an RDP
(Remote Desktop Protocol) as
soon as it is turned on. The RDP

session

session gives you complete
wireless control over the functions
of the PC. You can directly access
the installed software and
connected hardware. A virtual
keyboard is even available.
HWT I is especially suited for
outdoor measurements or mea-

As an alternative to the HEAD
Seat Mount HSM IV (right), we
present the new HTB V (below) as
a flexible and individually

sories. Whereas the HSM
IV is equipped with a
height-adjustable pivot
arm, which allows an
exact positioning of the
artificial head, the shape

configurable platform for mobile
applications. Both products are
suitable for stationary or mobile
use and provide a secure
mounting for your artificial head
and related hardware acces-

of the HBT V is modeled after a
human torso. Which system is
preferable for you, depends on
your specific measurement
requirements. Both systems
allow quick and convenient
mounting and handling of your
devices.

With the HTB V, different hardware
devices (e.g. HMS III.0, BEQ II., PEQ IV,
HSB IV, etc.) can be connected into one
efficient system in a few easy steps.

HSM IV offers various adjustment possibili-
ties of the pivot arm.

Thanks to the Login Tool, the software makes an immediate control of a RDP session
possible.

HWT I



pressure level are determined. In
addition to the microphones, an
artificial head can be integrated
into the measurement set-up.
Alternatively, it is possible to ge-
nerate a binaural sound signal
from the monaural microphone
signals using a special method
developed by HEAD acoustics,
which is equivalent to an artificial
head recording.
The monaural or binaural sound
signals obtained this way are the
basis for listening tests and
psychoacoustic analysis, which
are provided to the user by the
ArtemiS software. A powerful filter
bank allows the isolation or
removal of objectionable sound
components.

A measurement that is equivalent
to a real pass-by can be made in

Simulated Pass-by
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SENSE: New Software for Real and Simulated Pass-By Measurements

microphone array.
Different driving situations and
pass-by conditions (e.g. accele-
ration in third gear) can be simu-
lated. The monaural and binau-
ral signals calculated by the soft-
ware correspond to a spatially
correct, real pass-by sound. This
requires the inclusion of the
Doppler effect, which can be
turned off for RPM-based
analysis.

Determining the sound quality of
vehicles has gained consider-
able importance in recent years.
According to ISO 362, the
exterior noise of a vehicle during
a pass-by is judged only by the A-
weighted sound pressure level.
However, it is well known that the
subjective perception does not
always correlate with this level.
Other aspects of the sound (such
as loudness, sharpness and
roughness) are equally impor-
tant for a qualitative evaluation.
In order to judge the pass-by
sound correctly and to improve
it, these aspects must be taken
into account.
With the newly developed

SENSE (System for Exterior
Noise Synthesis and Evaluation),
HEAD acoustics provides you
with the appropriate solution: It
allows you to perform pass-by
measurements, analyze them
directly and make a comprehen-
sive statement regarding the
sound quality of a passing ve-
hicle. The software can be used
in various testing scenarios that
are described as follows.

In a real pass-by measurement
according to ISO 362, the linear
and the A-weighted sound

soft-
ware

Real Pass-by

A comparison between a real pass-by (left: SENSE I) and simulated pass-bys (center: SENSE II; right: SENSE III) shows that the signals are
largely consistent. SENSE II is based on measurements with a microphone array. SENSE III uses multi-channel near field recordings of the
individual sound components of the vehicle. Both the pass-by of individual components or of the entire vehicle can be synthesized.

SENSE II: Simulated pass-by based on a microphone array
measurements

a cost-saving
and weather-in-
dependent way
on a chassis dy-
namometer for
exterior sound
measurements.
In this method,
t h e p a s s - b y
sound is recor-
ded using a
multi-channel
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Examination of individual
noise sources on the ve-
hicle
In addition, there is the
possibility to analyze individual
sound sources on the vehicle
separately during the pass-by:
For this purpose, microphones
are installed on the acous-
tically relevant components of
the vehicle. Using a point
sound source, the SRTFs
(Source-Related Transfer Func-
tions) are determined recipro-
cally. They describe the airbor-
ne sound propagation charac-
teristics of the individual sour-
ces on the vehicle. By filtering
the sound component measur-
ed at the running vehicle com-
ponents with the SRTFs, a
signal equivalent to a micro-
phone or artificial head recor-
ding is obtained. The positio-
ning of the sound components

can be freely chosen. Users can
auralize and modify different

Torsional Analysis with ArtemiS

Besides the well-known air-
borne and structure-borne
sound analysis, ArtemiS also
allows the examination of
torsional vibration in rotating
systems. For this analysis, an
RPM signal with a sufficiently
large number of pulses per
revolution is required, which is
recorded in an analog mea-
surement channel. Diagram I
shows the RPM signal of an
engine run-up with the tor-
sional vibration to be examin-
ed. Diagram II shows a small
section of the first diagram:
Here, the oscillations in the
revolution speed are clearly
visible. These oscillations can
be, for example, subjected to
an order analysis in ArtemiS

(Diagram III).
Measurements
using compli-
cated, specia-
lized systems for
torsional vi-
bration analysis
are thus no lon-
ger required.

SENSE III: Localisation of the acoustically relevant vehicle components. Individual components
can be freely selected for the auralization.

vehicle components and even
replace them virtually with a click

of a button, until the desired
acoustic behavior is achieved.
This eliminates the need for
cost- and time-intensive real
tests.
Read more about this topic in
the next issue of HEAD .lines
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Evaluation of the Sound Quality of IT Products

bandwidth of 20 Hz - 20 kHz. The
sound power level can then be
determined directly from the
recorded data.
SQlab III, equipped with suitable
plug-in modules, features inte-
grated microphone signal condi-
tioning, an easy configuration of
the measurement channels via
drag & drop and an intuitive cali-
bration of the sensors. Real-time
displays indicate whether all chan-
nels are working properly during
the measurement. The property
dialogues assist the user in the
configuration of the sound power
measurement parameters and
allow measurements of environ-
ment and background noise
according to various standards
(e.g. ISO 7779 or ISO 3744) in
order to determine the sound
power level. The obtained data
can be exported from ArtemiS, the
multi-channel analysis software
from HEAD acoustics, and be used
for the generation of measurement
reports.
Diagram 1 shows a possible
analysis from a standard measure-
ment report. The signal shown is
the noise from a PC cooling fan.

Operating sounds from com-
puters and peripheral devices
are an unavoidable part of our
every-day soundscape, and are
in many cases quite annoying.
Manufacturers of such IT pro-
ducts are therefore striving to
reduce the noise emissions of
their products and are often
required to meet stringent limits
for sound power levels. If
products are still considered as
too loud by the users in spite of a
low sound power level, then
there is a need for the optimi-
zation of additional factors that
affect the sound quality. These
factors can include temporal
structures, tonality, sharpness
and other psychoacoustic para-
meters, in order to completely
describe the sound quality of IT
products.
HEAD acoustics provides you
with a comprehensive set of
tools to effectively analyze these
quality factors. A typical confi-
guration of a measurement and
analysis system might include,
for example, the following
components:

Ten channels with measure-
ment microphones in a hemi-
spherical arrangement for

�

recording the sound power level
Additional microphones and an
HMS III.0 artificial head for
binaural sound recording at
operator and bystander persons
A set-up of vibration, tempera-
ture, pressure and flow sensors
for determining the causes for
the disturbing sound compo-
nents

The frontend SQlab III allows up to
20 channels with measurement
microphones to be recorded
simultaneously with an acoustic

.

�

�

Measuring the Sound Power
Level

Diagram 2: Prominence ratio analysis for the detection and quantification of
tonal components.

Diagram 1: Sound power display in thirds
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Binaural Measurements
for IT Products?
The artificial head measure-
ment system from HEAD
acoustics provides you with the
possibility to record sounds just
as they are perceived at the
user's listening position. Thus
you can precisely determine the
subjective sound quality of a
product. The perception of low
frequencies (masking or de-
masking), for example, is
largely dependent on the angle
of the sound waves relative to
the listener. Furthermore, the
perception of signals is subject
to all the effects of the listener's
spatial hearing capability.
Binaural sound recordings of
the products to be analyzed can
be mixed with other binaural
sounds representing a typical
operation environment, such as
office or home sounds, so that
the sound quality in any envi-
ronment can be evaluated
directly and precisely.
Our measurement system gua-
rantees an aurally-accurate
playback, upon which problem
solutions and decisions regar-
ding a suitable sound design
can be based. Since most
people involved in the develop-
ment of a product are not
acoustics specialists, typical
measurement reports and dia-
grams are often difficult to un-
derstand. Using ArtemiS facili-
tates the involvement of all pro-
duct development team mem-
bers in the decision making
process: engineers, managers,
purchasing agents, suppliers
and customers can critically
judge a product sound. The
interactive filtering functions of
ArtemiS allow, for example, a

specific sound attribute to be
isolated, and its effect to be
determined and demonstrated in
different variations by simulation.
This allows the identification of
precise starting points for sound
design improvements, the defini-
tion of design targets as well as
reliable predictions regarding the
acceptance of the product by
consumers.

Extended Analysis
In addition to the standard ana-
lysis functions, ArtemiS also
provides a number of advanced
functions, which can be used to
describe and evaluate sound
quality properties. The diagrams
2-4 show a selection of analysis
possibilities. The same time signal
as in diagram 1 (the PC cooling
fan) was examined.

Diagram 3: The “Modulation spectrum vs. frequency groups” analysis shows,
for example, a modulation of 54 Hz at a signal frequency of 1216 Hz.

Diagram 4: The “Hearing model spectrum vs. time” analysis shows the
temporal structure of the modulation at 1216 Hz.
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Did you know that...

�

�

�

�

�

�

�

… the user interface of ArtemiS can
be set to English, German and French?

… there is a High Speed Analog
Input Module for SQlab III? It allows
measurement data acquisition with
sampling rates of up to 420 kHz.

… SQlab III now also supports the
CANdb++ database? This is an
extension of the one-channel recording
module CAN10.

... the new Recorder of SQlab III
now reads all data recorded by the
CAN bus and is no longer limited to
selected CAN messages like before?

... your virus scanner may be
responsible for a delay in the shutdown
of ArtemiS? You can avoid this by
excluding the following directory from
the virus scan:
C:\Documents and Settings\All
Users\Application Data\HEAD
acoustics\ArtemiS\

…... the software “HEAD Monitor”
provides a standard FFT analysis even
without ArtemiS?

... you can find valuable tips about
report generation in our Application
Note “Report Generator”? You can find
it in our Download Area:
www.head-acoustics.de/download-
english.htm.
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May 17-19 SAE Noise & Vibration Conference, Traverse City,
MI, US

May 31-June 2 Testing Expo, Stuttgart, Germany

Aug 6-10 InterNoise 2005, Rio de Janeiro, Brazil

Aug 29-Sep 2 Forum Acusticum, Budapest, Hungary

HEAD acoustics GmbH will be presenting its latest product developments.
Come and see us at our booth 5810.

HEAD acoustics will be present with a lecture on “
” as well as with an exhibition on the stand of its

sales representative GROM.

HEAD acoustics will be taking part in the exhibition with a lecture on
“ ” and a stand.

PC Noise Prediction using a
Noise Synthesis Technology

Prediction of psychoacoustic parameters

A series of lectures will be held by the staff from our US and German office:

Please refer to our website if you want to read more about these and other
upcoming events in 2005 from HEAD acoustics. There, you will also find a
complete list of the lectures held by our staff and corresponding abstracts.

”Tools and Methods for Product Sound Design of Vehicles”
“Application of New Window Technique for Panel Noise Contribution
Analyses“
“Progress in Pass-By Simulation Techniques”
“Application of a Hearing Model to High-Level Impulse Noise”
“Exploration of Associated Imaginations on Sound Perception - a Subject-
Centered Method for Benchmarking of Vehicles”

Represented by

Next Trade Fairs and Conferences

Workshops at HEAD acoustics in Germany and in the US

A series of interesting and useful trainings will be held in the next months.

Workshops offered in Herzogenrath, Germany

Workshops offered in Brighton, MI, USA

Jun 14-15 Visual Basic for Applications
Jun 16-17 ArtemiS COM Interface
Sep 6-7 ArtemiS Training
Sep 8-9 ArtemiS Advanced Training
Sep 20 Data Acquisition
Sep 21 Binaural Measurement Technique
Sep-22 Psychoacoustics

May 31-Jun 1 & Sep 7-8 ArtemiS I
Jun 2 & Sep 6 ArtemiS Clinic
Sep 9 (am) SQlab Seminar
Sep 9 (pm) HEAD Measurement System Training
Sep 26 NoiseBook Seminar
Sep 27-28 ArtemiS II
Sep 29-30 ArtemiS III

For more information on the workshops please visit our websites:
For Germany: or call +49 (0)2407 577 35
For the USA:

www.head-acoustics.de
www.headacoustics.com or call +1 248 486 0099


