
Assessment of

Acoustical behaviour

Optimization of

Acoustical behaviour

Quality of

a technical product

Accuracy of

presentation system

Immersion

Quality Presentation

Technology (e.g.

Resolution)

Accuracy of

Information in the

representation

Amount of certain

empiric data about

sound creation

Functional

properties

Uncertainty of influencing

gestalt and environment

parameter

amount of influencing

gestalt and environment

parameter

Quality of acoustical

Impression (noise level,

frequency response)

Understanding of

acoustical

Behaviour (physics)

Human

Perception

Requirements for analysis

of acoustical behaviour

+

+

+
+

-

+

- -

--

+
+

+

+

+

+
+

++
+

+

+ +

+
+ +

++

+

+

Information about

use case

+ +

+

+

Customers need

dependable statements

on gestalt of

the technical system

+

+

++

Time of Assessment

+

+

-

x

x

Product optimization by using an audiovisual VR-system
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Today product development dominates manufacturing time and costs, which could be

contradictory to high standards of quality. The use of computer based tools enables the

representation of product properties and their optimization before first physical prototypes have to

be build. One of the goals for the representation of product properties is the use of the Virtual

Reality technology - a multimodal human-computer-interface with stereoscopic projection for

spatial visualisation of 3D-object. Therewith an immersion in the virtual scene becomes possible.

Furthermore this enables an easy comprehension and understanding of complex contexts and

relations.

Present systems in the VR are often limited by only using stereoscopic projection as visual

interface of information. Therefore the transferable amount of perception information is limited.

Product development takes the acoustic behaviour of technical systems into account. Thus the

allowed noise level of a machine is already legally prescribed from ergonomic point of view.

Beside the noise level an efficient analysis of the frequency response must be considered for

acoustic product evaluation.

In the area of the consumer goods industry the so-called sound design is used to optimize the

acoustic behaviour of products. This is done mostly empirically and dependable statements are

only possible after the manufacturing of first prototypes. Therefore the goal is to include acoustics

analysis and synthesis in the early phases of engineering design by means of virtual prototyping.

Kontakt

Dipl.-Ing. Stephan Husung

TU Ilmenau

Stephan.husung@tu-ilmenau.de

Tel: +49-3677-695078

Different product views with different parameter detailing

Influecing parameters of the sound transmission chain

m e th o d to d e te rm in e a c o u s tic a l p a ra m e te rs o f a n e x is tin g

m a c h in e fo r a p a ra m e tr ic in fo rm a tio n s to ra g e

m e th o d a n d m o d e l to d e sc rib e p a ra m e tr ic a l th e a c o u s tic a l

b e h a v io u r o f a te c h n ic a l s y s te m in v ir tu a l e n v iro n m e n ts

m e th o d to m o d ify th e a c o u s tic a l b e h a v io u r a n d a u ra lie s it in

re la tio n to th e g e o m e tr ic a l a n d fu n c tio n a l p ro p e rtie s

Hypotheses

T h e a sse s sm e n t o f th e a c o u s tic a l p ro d u c t p ro p e rtie s b y u s in g v ir tu a l p ro to ty p e s b e c o m e s m o re

a n d m o re im p o rta n t.

T h e v a ria tio n o f a c o u s tic a l re le v a n t p a ra m e te rs a n d th e a d a p ta tio n o f th e so u n d fie ld h e lp th e

d e s ig n e r .
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T h e c o m p le te d e s c rip tio n o f th e a c o u s tic a l b e h a v io u r o f n e w p ro d u c t

o n ly b a se d o n g e o m e tr ic a l a s w e ll a s m a te ria l in fo rm a tio n a n d in p u t

p a ra m e te rs is c u rre n tly im p o ss ib le . It o f te n h e lp s th e e n g in e e r if h e h a s

m e th o d s a n d to o ls w h ic h su p p o rt th e v a ria tio n o f p a ra m e te rs o f a n

e x is tin g te c h n ic a l s y s te m o r th e in te g ra tio n o f fu rth e r c o m p o n e n ts fo r

th e re p ro d u c tio n a s w e ll a s th e a u ra lis a tio n o f th e m o d if ie d a c o u s tic a l

b e h a v io u r w ith th e se in fo rm a tio n .

W h a t a re th e in flu e n c in g p a ra m e te rs o f th e p ro d u c ts a c o u s tic a l

b e h a v io u r d e p e n d in g o n th e p ro d u c t v ie w a n d w h a t in f lu e n c e d o th e y

h a v e ?

H o w to s tru c tu re th e p ro d u c t a n d m e a su re th e e ffe c t o f th e v a ria b le

p a ra m e te rs (g e o m e tr ic a l, fu n c tio n a l … )?

H o w to m o d e l th e k n o w n a c o u s tic a l b e h a v io u r ( tra n sm is s io n a n d

ra d ia tio n ) o f a n e x is tin g te c h n ic a l s y s te m ?

W h ic h in fo rm a tio n a re n e c e ssa ry to m o d ify th e a c o u s tic a l b e h a v io u r?

W h a t is th e n e c e ssa ry a c c u ra c y fo r th e re p ro d u c tio n o f th e a c o u s tic a l

b e h a v io u r in v ir tu a l e n v iro n m e n ts?


