
PRODUCT DATA

PULSE� NVH Vehicle Simulator � Type 3644

including Desktop NVH Simulator: Engineering and Jury � Type 3644-A, Jury only � Type 3644-B,
Engineering only � Type 3644-C, and Full Vehicle NVH Simulator � Type 3644-W
The Desktop NVH Simulator is a complete system for
use in an office environment, enabling the user to evaluate,
modify and design NVH data interactively by �driving�
through a virtual scenario shown on a desktop monitor. 

The On-Road NVH Simulator allows vehicle sounds
created using the desktop NVH simulator to be
evaluated in real context, by driving a car. The sound
of the existing vehicle and environment are modified
rather than replaced, resulting in a natural presentation
of the designed sound.

The Full Vehicle NVH Simulator is a project based
solution, where the desktop NVH simulator is integrated
with a donor vehicle to add enhanced context to the
evaluation of the NVH data. Vibration is normally
included in the interactive NVH stimuli. A fixed base
solution (where the vehicle is stationary placed in front
of a projection screen) is normal, but the NVH simulator
can also be integrated with existing simulators to add
NVH evaluation capability.

Lower photograph courtesy of Warwick University
BENEFITS

� Assessment of NVH data by free driving a virtual 
vehicle allows decisions to be made quickly that 
cannot even be achieved by traditional on-road or 
in-room methods

� Increases confidence in the NVH decision-making 
process

� New vehicles can be �driven� and assessed well in 
advance of first physical prototypes

� Drastically reduces the time taken to assess multiple 
driving conditions

� Simulator database ensures that a vehicle is always 
available to be driven, unaffected by effects of 
modifications, weather, age, etc.

� Simulator model can be assembled using any 
available NVH data, from simple recordings of the 

whole vehicle, to an engineering model including 
path or contribution data, modified components, etc.

� NVH simulator model of a new vehicle becomes 
more complete and accurate as you move from high-
level target setting through target cascading and 
concept evaluation to detailed design phase

� Increases confidence in the NVH decision-making 
process

� Enables part load conditions to be included in 
assessments of power-train sound quality

� Can incorporate NVH data from CAE predictions, 
allowing subjective evaluation of the NVH of new 
design long before prototyping

� Allows CAE analysts to appreciate the relative 
benefits of different designs



Description of Simulator Technique

The NVH Simulator accurately recreates the noise and vibration of a vehicle in a user-
interactive environment. This enables the user to evaluate NVH problems and drive in real or
virtual vehicles. The greater understanding obtained by this method means that decisions can
be made quicker and with greater confidence.

The user sits at a desk (in the Desktop NVH Simulator case) or in the vehicle (Full Vehicle
NVH Simulator case) and experiences the sounds and vibrations of the vehicle being assessed
while �driving� through a virtual scenario. The simulator responds to the driver�s input,
synthesising and reproducing the correct sound and vibration for the instantaneous vehicle
parameters, which are presented in conjunction with a representative visual scenario. Therefore,
just as in a real vehicle, the stimuli are affected by changes in the road surface, vehicle speed,
engine speed and throttle position.

The NVH Simulator is a tool for performing back-to-back subjective evaluations of NVH data
in a driving context, either as measured (real) or virtual vehicles, which have been modified
in some way. 

The data for the NVH simulator can be freely configured in the most efficient manner to
assess the area of interest. 

Data for NVH Simulator models can be loosely categorised into various levels of increasing
detail (Fig. 1): the vehicle (or car) level, the source level, and the contribution (or path) level.
Using the Contribution Analyzer module, the contribution level can also be evaluated as the
force and response for each path, building understanding of the system by allowing modifi-
cations to be made directly to a transfer function or source strength while driving the vehicle.

In practice, NVH simulator models are optimised for a specific purpose, for example an intake
sound design and verification would use level 1 masking with level 2 powertrain and level 3
intake data. In this way, the level of detail is focused on the purpose of the model.

Fig. 1 Operation levels (L1, L2, L3) of the NVH Simulator
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Level 1: Vehicle or Car Level Data
This level requires only that the sound and vibration stimuli be separated into:
� Contributions that are related to vehicle speed
� Contributions from independent rotational phasors (for example, engine, gears, road wheel)

Level 1 data enables improved, customer-focused, high-level target setting, and allows
engineers to gain a much better understanding of the sound quality performance of a vehicle
over the full driving envelope.

Level 2: Source Level
This extends Level 1 to include the ability to control and experience individual physical source
contributions. Typically these would include:
� Front wheel, Structure-borne Road noise
� Rear wheel, Structure-borne Road noise
� Front wheel, Airborne or Tyre noise
� Rear wheel, Airborne
� Engine
� Driveline
� Intake Orifice
� Exhaust Orifice
� Ancillaries
� Wind

This level provides the NVH engineer with a powerful interactive tool for understanding and
balancing sound sources within the vehicle during the target cascade process, especially when
used in conjunction with the real-time modification capability in the engineering module, which
allows the contributions of individual sources to be modified while evaluating the sound. 

Level 3: Contribution or Path Level
This allows the user to include path contributions for individual sub-systems and components
in the vehicle model.

This level of detail allows complete target cascading and interactive use of Test, CAE or
Hybrid SPC (Source Path Contribution) models for evaluating potential design changes. The
Contribution Analyzer allows import of contribution data as a forcing function and a response
function (NTF). This allows the user to apply a modification directly to either the NTF or the
forcing function to evaluate the effect of design change without having to post-process into a
contribution.

Driving Modes
Whichever level of model is used, assessors can �drive� the simulator in three different ways:
� Mode 1: Direct replay of a recorded sound, for example, a 3rd gear WOT (wide open

throttle) but with the addition of a visual scenario and virtual vehicle instrument pack (IP)
that are synchronised with the event. This allows standard analysis techniques for traditional
jury evaluation to be used on results from the simulator

� Mode 2: Totally free driving where all the stimuli are created in real-time in response to
throttle, gear, and brake and steering inputs. This requires the engine-speed related and
vehicle-speed related constituents of the sound to be represented independently over the full
driving envelope

� Mode 3: Synthesis of a predetermined event from the free-driving data set. This allows any
fixed driving envelope to be predefined in terms of vehicle parameters (speed, load, gear
profiles) and visual and traffic scenarios
3



Data Recording and Preparation

To describe the sound and vibration of a vehicle over its full driving envelope, both NVH and
vehicle performance characteristics must be quantified. The tools for extracting this information
from test track or test bench recordings are provided by DTS Performance Data Preparation,
DTS Vehicle Level Data Preparation and DTS Source Level Data Preparation. 

Recording can be made using a Head and Torso Simulator (HATS) Type 4100 in the passenger
seat, or with a SoNoScout Binaural Recording and Analysis System Type 3653-A worn by
the driver.

For event replay (Mode 1), only the actual events (for example, 3rd gear WOT) need to be
recorded.

For a vehicle to be represented in the simulator database so that it can be �driven� (Modes 2
and 3), it should be recorded on the road over a full envelope of speeds, loads, gears and
surfaces. 

The precise details will vary from vehicle to vehicle and will also depend on the specific NVH
phenomena to be investigated. The main purpose of these tests is to allow the powertrain and
masking sound signatures to be separated into:

� Complex orders for the harmonic components over the full driving envelope
� Complex spectra or waveforms for the masking over the full driving envelope
� Time histories for each individual event such as key on/off. Approximations can be made

to reduce the requirement for data recording. For example, if only a third gear WOT and
overrun data exist for a vehicle, it can be driven in the simulator, but the part load representation
is, in this case, approximate

The data representing the decomposed stimuli consists of phased orders, phased complex
spectra and time histories. During �driving�, the sounds are reconstituted in real-time from
the separated components. This decomposed data can be:
� Actual data measured on specific vehicles
� Modified or filtered versions of measured data
� Artificially created data, for example, from target curves

Since the masking and order data can be mixed in any combination, it is possible to carry out
evaluations that cannot be performed in real vehicles, such as experiencing the powertrain
sound of different vehicles with the same masking sound.

Subjective assessments are performed using interactive jury evaluation tools including traditional
Paired Comparison and Semantic Differential rating methods.

Standardised and Customised Systems

Three complete standard Desktop NVH Simulators are available; however, the wide range of
possible applications means that the system can be customised to a client�s particular
requirements with extra software and hardware. A full vehicle simulator will necessarily be a
customer-specific project.
4



Table1 Standardised (shaded) and examples of customised systems

Software Overview

The modules of the NVH simulator software are grouped schematically in Fig. 2.

Fig. 2 
Software overview for 
standard systems: 
3644-A, 3644-B 
and 3644-C

DTS Core and Visuals Type 8601-A-N
This is the fundamental module of the simulator. It enables back-to-back evaluations of real
or virtual vehicle sounds in an interactive driving context. The user can:
� Set up the simulator
� Manage the NVH data
� Build vehicles
� Model the vehicle performance
� Create binaural sound and visual stimuli in real-time under the interactive control of the

user by means of throttle, brake, gear and steering inputs
� Display spectral data
� Define the visual stimuli including terrain, traffic, multiple road surfaces and virtual

instrument panels
� Set up and manage a database of jurors
� Enable off-site jury evaluations without the need for multiple DTS licenses
� Record the subjective responses of the assessor in a results database
� Modify, view, correct and import data for the DTS

All other real-time modules, which provide significant additional functionality, plug into the
DTS Core software.

Type
Software included

in Type 3644-A
Engineering and

Jury

Software
included in
Type 3644-B

Jury

Software
included in
Type 3644-C
Engineering

Car level, free
driving & dials,
also for those

with data
already

Presenter
FULL Vehicle

Simulator
(example)

8601-A-N DTS Core 1 1 1 1 � 1

8601-B-N DTS Engineering 1 � 1 � � 1

8601-G-N DTS Jury Evaluation 1 1 � � � 1

8601-C-N DTS Performance Data Preparation 1 1 1 1 � 1

8601-K-N DTS Vehicle Level Data Preparation 1 1 1 1 � 1

8601-E-N DTS Presenter including Mixer and 
Jury (no modifications) � � � � 1 1

8601-H-N DTS Advanced Jury Evaluation � � � � � 1

8601-L-N DTS Source Level Data Preparation � � � � � 1

8601-M-N DTS Road Creator � � � � � 1

8601-N-N DTS On-Road Simulator � � � � � 1

8601-P-N DTS Contribution Analyzer � � � � � 1

8601-R-N DTS Fixed Vibration � � � � � 1

DTS Core

DTS Vehicle
Level Data Preparation

DTS  Jury Evaluation

DTS
Engineering Tools 

DTS Performance
Data Preparation

050241/3

Type 3644-A

Type 3644-C
Type 3644-B
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DTS Engineering Type 8601-B-N
This module enables the NVH engineer to manipulate and modify components used in the
simulator model. The tools available are Real-time filtering and a Mixer and hierarchical
interface. 

Real-time filtering tool
By interactively applying filters, the user can set targets quickly. Filters can be applied to
represent new components in the vehicle, such as new exhaust or intake systems. Any sound
objects in the model can be modified in real-time and saved as new vehicles, ready for back-
to-back comparisons. Modifications include:
� Order re-profiling
� Order linearization
� Adding, removing or modifying the effect of resonance
� Coarse filtering to represent changes in acoustic attenuation
� Complex spectral reshaping

These modifications can be made in real-time or imported from files. The module works at
any of the three levels in the simulator.

Mixer and hierarchical interface tool
This tool provides the �Engineering Style� interfaces � mixer and hierarchical interface. It
allows different sound contributions (engine mount contributions, exhaust noise, etc.) at any
level in the model, to be turned on and off, grouped together, filtered or replaced by alternatives.

The engineer can freely drive and immediately experience the effects of changes while using
these tools. Model setups of interest can be saved in the database at any time for subsequent
rigorous subjective assessment using DTS Jury Evaluation.

State tuner tool
The State Tuner enables different operational modes of a vehicle to be simulated. This could
be the number of activated cylinders for variable displacement engines or a position change
of an active or passive exhaust valve. The State Tuner enables transition points to be precisely
tuned relative to RPM and engine load, and for each gear (1st, 2nd, 3rd, etc.) independently.

Fig. 3 
In the mixer interface, 
a single component or 
selected groups can be 
played, compared, 
displayed and modified
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DTS Performance Data Preparation Type 8601-C-N
This module can configure free-driving performance models from a simple set of prescribed
on-road recordings of engine speed, vehicle speed, pedal positions and CAN bus data. Existing
models can be edited to meet new design criteria. If actual vehicle performance data are
available, then these can be used to create fixed driving models as well. Additional attributes
that can be modified include braking performance, clutch engagement map, coast down
performance, automatic transmission gear shift parameters, max./min. RPM, rev limits, idle
rev limits, load or throttle position versus pedal position curve (throttle map), and engine RPM
profile at engine start-up.

Performance models can also be calculated from the physical attributes of the vehicle, (mass,
frontal area, coefficient of resistance, etc.) in a parametric model, also included in this module.

DTS Presenter Type 8601-E-N
This is a stand-alone, portable version of the simulator for taking interactive evaluation of
NVH data to meetings. It has all the functionality of DTS Core and visuals to enable data to
be replayed interactively. Data, projects, and tests created in the DTS Core can be replayed
by the DTS Presenter.

DTS Jury Evaluation Type 8601-G-N
Fig. 4 
Evaluation to position 
four vehicles in the 
semantic space 
Powerful vs Refined

This module provides a selection of custom-
isable, plug-in evaluation interfaces for
performing Paired Comparison, Semantic
Differential and other jury evaluation
experiments. The stimuli for the experiments
can either be created in real-time under the
control of the juror (throttle, gear, brake, etc.)
or can be prepared events with a user-defined
vehicle- and engine-speed profile. The final
votes for each juror can be stored together
with the complete evaluation history and video
of driving behaviour. Simple analysis tools are
provided for displaying the subjective results.

DTS Advanced Jury Evaluation Type 8601-H-N
This module includes advanced analysis of jury evaluation results, such as anova, merit scores,
rankings, etc. It integrates with paired comparison testing to optimise selection of pairs for
efficiency. It automates advanced analysis of jury evaluation results, including the evaluation

Fig. 5 
Evaluation of the sound and vibration of 24 vehicles, actual 
and proposed
l

Fig. 6 
Comparison of results from individual juror to overall evaluation in 
a Semantic Differential test for a particular vehicle
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of driver behaviour during test. This method is part of an on-going research co-operation with
Warwick University.

DTS Vehicle Level Data Preparation 
Type 8601-K-N

Fig. 7 
Expanded vehicle and 
source level tree

This module contains all the decomposition
tools necessary for efficient and easy
processing of the recordings to create NVH
Simulator models in the DTS. The measured
vehicle sounds are decomposed into harmonic
related data (engine, driveline, etc.) and
masking noise (wind, road, tyre), and stored
as sound objects which are then entered into
the vehicle simulator. Validation tools are
included to check the integrity of the data.

DTS Source Level Data Preparation 
Type 8601-L-N
This module expands DTS Vehicle Level
Data Preparation Type 8601-K-N to create
a source level model. Type 8601 provides a
multiple coherence technique for separating
uncorrelated sources, for example,
decomposing masking noise into wind, road
and tyre contributions. You can then define
the sound sources that will be accounted for,
assign scenario-appropriate data to the model
and export the prepared data to the simulator
as a whole, where the model can be modified
and manipulated in order to provide a fully
customised scenario for jury evaluation and
engineering purposes.

The data processing needed for a Level 3 Contribution or Path Level model can be performed
using the PULSE SPC software. 

Fig. 8 Detailed data processing needed for NVH data preparation at the Vehicle Level
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DTS Road Creator Type 8601-M-N
Fig. 9 
View of a scenario 
created with 
DTS Road Creator 
Type 8601-M-N

This module generates customisable 3D
automatic visual scenarios. DTS Road Creator
creates the scenarios using data imported from
SoNoScout NVH Type 3653-A�s GPS or
coordinate data files. The scenarios are
exported to and used by PULSE NVH Vehicle
Simulator Type 3644 and its associated
modules. Once the data have been imported,

you can edit terrain, road and traffic features in order to increase realism and help focus
drivers� attention on the driving experience, more fully immersing the driver into the scenario.

DTS On-Road Simulator Type 8601-N-N
Fig. 10 
DTS On-Road 
Simulator 
Type 8601-N-N

This module provides real-time sound creation
in a real vehicle and can modify the order
content of sounds heard at the driver's ear. The
existing sound is modified by DTS On-Road
Simulator in real-time. The Simulator plays
the difference between the measured sound of
the vehicle at the driver�s ears and the target
sound by adding or cancelling orders and

adding (but not cancelling) masking. The controls are the same as in the desktop version
but implemented on the road for increased realism and contextual relevance. The vehicle
supplies the input parameters to the system rather than using the model created by the Data
Preparation Tool.

DTS Contribution Analyzer Type 8601-P-N
This module enables source level contribution calculations to be performed directly within the
simulator and expands DTS Source Level Data Preparation Type 8601-N-N to create a contri-
bution level model. Contribution Analyzer overcomes typical transfer-path analysis software
limitations by enabling the calculation of path contributions from source strength and transfer
function data directly in the Assign Data task in the Desktop Simulator. The contributions,
calculated from the product of the source strength and the transfer functions, can be displayed
as 3D colour maps. Modifications to contributions, source strengths and transfer functions can
be performed off-line or in real-time using DTS Engineering. The filters thus created can be
exported for the purpose of target setting.

DTS Fixed Vibration Type 8601-R-N
This module adds fixed driving, event replay to the DTS Simulator, providing two channels
of sound and six channels of vibration. 

Hardware Overview

Desktop NVH Simulator
The hardware supplied with standard systems Desktop NVH Simulator, Engineering and Jury
Type 3644-A, Desktop NVH Simulator, Jury only Type 3644-B, Desktop NVH Simulator,
Engineering only Type 3644-C is illustrated in Fig. 8. An optional touch screen on which to
display the evaluation interface, is a more comfortable way to select and vote than using a
mouse, especially for non-experts.
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The required components of the basic system are:
� Main PC: This high-end performance laptop runs the audio and visual engines and provides

the master screen, which is used to prepare the model, set up an evaluation and monitor
use. It also drives the monitors on which the visual scenario and virtual IP are shown. The
laptop can also be taken to meetings for interactive presentations of NVH data

� Driver interface: High-quality steering wheel and pedals
� Video interface: Three screens to provide a more realistic impression
� Audio interface: A set of equalized and matched headphones

Optional hardware can be supplied, which enhances the usability and flexibility of the system:
� Various steering wheels, handle bars and headphones to fit specific requirements
� A projector to display the driving scenario. This can enhance the feeling of immersion

especially when used in a carefully conceived room layout
� Portable Driver Interface and Audio Equipment

Fig. 11 
Hardware overview for 
desktop setup

It is also possible to combine the laptop and desktop PCs in a distributed system where the
laptop controls the evaluation interface and drives the optional touch screen. A TCP/IP server-
client architecture enables the user to remotely configure, start, monitor and stop the real-time
applications.

Full Vehicle NVH Simulator
The Full Vehicle NVH Simulator is always handled as a customer-specified project. Vibration
can be added as an option, for example, on the seat (3-axis), pedals, or steering wheel.
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Specifications � PULSE� NVH Vehicle Simulator Type 3644

DTS CORE AND VISUALS TYPE 8601-A-N
Core software: all other modules �plug in� to this. Includes data 
management, virtual prototype assembler, test manager, and runtime 
manager
Enables user to configure data into vehicle models, build a virtual 
vehicle for assessment, choose which vehicles to compare in a test, 
and drive the vehicles interactively with virtual instrumentation for 
feedback of vehicle rpm, gear and speed 
Data types which can be evaluated interactively using DTS Core 
include:
� spectra
� time histories
� order profiles
Adds a choice of visual scenarios to the simulation, allowing the user 
to drive as though in a real car. Includes traffic and the ability to 
define a sequence of road surfaces to allow the user to experience 
the NVH when driving from one surface to another

DTS ENGINEERING TYPE 8601-B-N
�Engineering� style interface to NVH data, giving a button for each 
sound configured in a virtual vehicle. Mixer-style interface, where 
user can play any combination of sounds, and hierarchical interface, 
where intelligence helps decide which sounds make correct 
combinations for the vehicle
Allows components (for example, engine mount contributions or 
intake orifice contribution for example) to be switched on/off, 
substituted for new versions, and modifications to the sound of 
individual components to be made (using filtering tools)
User can apply filter sets to sound objects in the simulation. Filtering 
can be applied at any level/component included in the simulation
Allows user to set targets very quickly by interactively applying filters 
while driving the vehicle to check that the outcome is optimal for all 
driving conditions. Includes a set of pre-defined filters representing 
engineering �rules of thumb�, for example addition of secondary 
firewall, balancer shaft for 4-cylinder engine, double glazing, triple 
sealing, etc.

DTS PERFORMANCE DATA PREPARATION TYPE 8601-C-N
Module to configure a free-driving performance model from vehicle 
speed/time and rpm/time curves
Permits editing of an existing model to meet new design criteria

DTS PRESENTER INCLUDING MIXER (NO MODIFICATIONS) 
TYPE 8601-E-N
A stand-alone, portable version of the simulator for taking interactive 
evaluation of NVH data to meetings
The same capability and plug-in options as for DTS Core, except 
that you cannot define data, projects, and tests � you can only replay 
them

DTS JURY EVALUATION TYPE 8601-G-N
Jury evaluation module for DTS Core. Allows use of jury evaluation 
methodologies for obtaining subjective evaluations of NVH data. 
Includes simple visualisation and analysis of results
Allows user to choose method of evaluation (Paired comparison, 
Semantic Evaluation, Slider bar), and set up test with instructions, 

captions, and Microsoft® PowerPoint® slide shows for the subject. 
Allows the test to be run on the DTS system. These tests, once 
defined, can also be run on DTS Presenter with a DTS Portable Jury 
license

DTS ADVANCED JURY EVALUATION TYPE 8601-H-N
This module includes advanced analysis of Jury evaluation results, 
such as anova, merit scores, rankings etc. It integrates with paired 
comparison testing to optimise selection of pairs for efficiency. It 
automates advanced analysis of Jury Evaluation results, including 
the evaluation of driver behaviour during test. This method is part of 
an on-going research co-operation with Warwick University

DTS VEHICLE LEVEL DATA PREPARATION TYPE 8601-K-N
This module prepares NVH data to allow the user to perform free 
driving in an NVH Simulator
This can be done by decomposing the noise of the vehicle into engine 
related noise and the residual noise (for example, wind, road, tyre 
noise) 

DTS SOURCE LEVEL DATA PREPARATION TYPE 8601-L-N
Source-level data preparation expands upon the vehicle-level data 
preparation. It provides a multiple coherence technique for separating 
uncorrelated sources, for example, decomposing masking noise into 
wind, road and tyre contributions.
The data processing needed for a Level 3 Contribution or Path Level 
model, shown schematically in Fig. 1, can be performed using the 
PULSE SPC software

DTS ROAD CREATOR TYPE 8601-M-N
From input data from a GPS and an ASCII file of X,Y,Z co-ordinates, 
this module can generate an Automatic Visual Scenario. The 
capabilities include Display and Edit, Define Road and Scenario 
Parameters, Apply Smoothing, Add Road Signs (these control the 
speed of the traffic cars), Assign Road Surfaces, Auto-Create DTS 
Visual File

DTS ON-ROAD SIMULATOR TYPE 8601-N-N
This module provides real-time sound creation in a car that is driven 
by the user. The existing sound is modified by DTS On-Road 
Simulator in real-time and the resultant target sound is heard by the 
driver. The controls are the same as in the desktop version, but 
implemented in a driveable car for increased realism/context

DTS CONTRIBUTION ANALYZER TYPE 8601-P-N
This module enables source level contribution calculations to be 
performed within the simulator directly. The contributions, calculated 
from the product of the source strength and the transfer functions, 
can be displayed as 3-D colour maps. Modifications to contributions, 
source strengths and transfer functions can be performed off-line or 
in real-time using the DTS Engineering. The filters thus created can 
be exported for the purpose of target setting

DTS FIXED VIBRATION TYPE 8601-R-N
This module adds fixed driving, event replay to the DTS Simulator, 
providing two channels of sound and six channels of vibration
11
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Ordering Information

Desktop NVH Simulator Systems
Type 3644-A Desktop NVH Simulator, Jury and Engineering
Type 3644-B Desktop NVH Simulator, Jury only
Type 3644-C Desktop NVH Simulator, Engineering only
include the following software and hardware:

SOFTWARE INCLUDED IN TYPE 3644-A
� Type 8601-A-N: DTS Core and Visuals
� Type 8601-B-N: DTS Engineering
� Type 8601-C-N: DTS Performance Data Preparation
� Type 8601-G-N: DTS Jury Evaluation
� Type 8601-K-N: DTS Vehicle Level Data Preparation

SOFTWARE INCLUDED IN TYPE 3644-B
� Type 8601-A-N: DTS Core and Visuals
� Type 8601-C-N: DTS Performance Data Preparation
� Type 8601-G-N: DTS Jury Evaluation
� Type 8601-K-N: DTS Vehicle Level Data Preparation

SOFTWARE INCLUDED IN TYPE 3644-C
� Type 8601-A-N: DTS Core and Visuals
� Type 8601-B-N: DTS Engineering
� Type 8601-C-N: DTS Performance Data Preparation
� Type 8601-K-N: DTS Vehicle Level Data Preparation

HARDWARE INCLUDED WITH TYPE 3644-A, -B AND -C
� Type 7207-A-GB: Dell� High-performance PC
� ZH-0677: RME® Audio Interface 
� UA-1709: Logitech® Steering Wheel and Pedals Set
� UL-0241: 24″ Widescreen Monitor
� UL-0240: 20″ Dell� Widescreen Monitor
� ZE-0769: Headphone Amplifier
� 2 ×HT-0017: Sennheiser HD650 Headphones
� 2 ×AO-0686: Signal Cable, ¼″ jack to ¼″ jack (between ZE-0769 

and ZH-0677)

OPTIONAL SOFTWARE
Type 8601-E-N DTS Presenter including Mixer and Jury (no 

modifications)
Type 8601-H-N DTS Advanced Jury Evaluation
Type 8601-L-N DTS Source Level Data Preparation
Type 8601-M-N DTS Road Creator
Type 8601-N-N DTS On-Road Simulator
Type 8601-P-N DTS Contribution Analyzer
Type 8601-R-N DTS Fixed Vibration
Type 7798-A-N SPC Viewer
Type 7798-B-N PULSE SPC Mount Stiffness and Matrix Method
Type 7798-C-N PULSE SPC Matrix Method with PCD
Type 7798-D-N PULSE SPC Multiple Coherence Method

OPTIONAL HARDWARE
Type 3653-A SoNoScout Binaural Recording and Analysis 

System
Type 4100 Head and Torso Simulator
HT-0018 Stax SRS-3050 II Electrostatic Headphone System
HT-0019 Stax SR-303 Classic Electrostatic Headphones
UA-1692 ECCI Steering Wheel and Pedals Set
UL-0239 19″ Touchscreen

SERVICES
M1-8601-A-N Annual Software Maintenance and Support 

Agreement for DTS Core and Visuals
M1-8601-B-N Annual Software Maintenance and Support 

Agreement for DTS Engineering
M1-8601-C-N Annual Software Maintenance and Support 

Agreement for DTS Performance Data Preparation
M1-8601-E-N Annual Software Maintenance and Support 

Agreement for DTS Presenter including Mixer and 
Jury (no modifications)

M1-8601-G-N Annual Software Maintenance and Support 
Agreement for DTS Jury Evaluation

M1-8601-K-N Annual Software Maintenance and Support 
Agreement for DTS Vehicle Level Data Preparation

M1-8601-H-N Annual Software Maintenance and Support 
Agreement for DTS Advanced Jury Evaluation

M1-8601-L-N Annual Software Maintenance and Support 
Agreement for DTS Source Level Data Preparation

M1-8601-M-N Annual Software Maintenance and Support 
Agreement for DTS Road Creator

M1-8601-N-N Annual Software Maintenance and Support 
Agreement for DTS On-Road Simulator

M1-8601-P-N Annual Software Maintenance and Support 
Agreement for DTS Contribution Analyser

M1-8601-R-N Annual Software Maintenance and Support 
Agreement for DTS Fixed Vibration

M1-7798-A-N Annual Software Maintenance and Support 
Agreement for SPC Viewer

M1-7798-B-N Annual Software Maintenance and Support 
Agreement for SPC Structure-borne option

M1-7798-C-N Annual Software Maintenance and Support 
Agreement for SPC Airborne option

M1-7798-D-N Annual Software Maintenance and Support 
Agreement for SPC Road-noise option

M1-3653-A Annual Software Maintenance and Support 
Agreement for Binaural recording and analysis 
system

Full Vehicle NVH Simulator
Full Vehicle NVH Simulator Type 3644-W is always handled as a 
customer-specified project. Please contact your local Brüel & Kjær 
representative

CONSULTANCY AND SYSTEM RENTAL
Please contact your local Brüel & Kjær representative
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HEADQUARTERS: DK-2850 Nærum · Denmark · Telephone: +45 4580 0500
Fax: +45 4580 1405 · www.bksv.com · info@bksv.com

Australia (+61) 2 9889-8888 · Austria (+43) 1 865 74 00 · Brazil (+55)11 5188-8161
Canada (+1) 514 695-8225 · China (+86) 10 680 29906 · Czech Republic (+420) 2 6702 1100
Finland (+358) 9-755 950 · France (+33) 1 69 90 71 00 · Germany (+49) 421 17 87 0
Hong Kong (+852) 2548 7486 · Hungary (+36) 1 215 83 05 · Ireland (+353) 1 807 4083
Italy (+39) 0257 68061 · Japan (+81) 3 5715 1612 · Republic of Korea (+82) 2 3473 0605
Netherlands (+31)318 55 9290 · Norway (+47) 66 77 11 55 · Poland (+48) 22 816 75 56
Portugal (+351) 21 4169 040 · Singapore (+65) 6377 4512 · Slovak Republic (+421) 25 443 0701
Spain (+34) 91 659 0820 · Sweden (+46) 33 225 622 · Switzerland (+41) 44 8807 035
Taiwan (+886) 2 2502 7255 · United Kingdom (+44) 14 38 739 000 · USA (+1) 800 332 2040

Local representatives and service organisations worldwide

Microsoft and PowerPoint are registered trademarks of Microsoft Corporation in the United States and/or other countries · Dell is a trademark Dell Computer 
Corporation · RME is a registered trademark of RME Intelligent Audio Solutions · Logitech is a registered trademark of Logitech · Triple Head2Go is a trademark 
of Matrox Electronic Systems Limited · SGI and OpenGL are registered trademarks of Silicon Graphics, Inc., in the United States and/or other countries worldwide 

Brüel & Kjær reserves the right to change specifications and accessories without notice
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