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INVITATION to the lecture on Electro-Acoustics:

e R AN mE T
Sound Quality of Audio Systems

presented by Prof. Dr. Wolfgang Klippel, Institute of Acoustics and Speech Communication,
Dresden University of Technology, Germany

Lecturer Dr. Wolfgang Klippel

Date July 1% - 3% 2015 / 9:00 a.m. — 5:00 p.m.
Location Feng Chia University Business Incubation Center
Fee NTD 6,000

Participants - Engineers of the audio industry active in research & development,
manufacturing and quality control

- Students in the graduate program of the Electro-Acoustics

Organizers ~ Soma Acoustic Co., Ltd.
Feng Chia University Master’s Program of Electro-acoustics

Registration Contact Ms. Paco Lee / paco.lee@somaacoustic.com.tw

Abstract:

The lecture addresses the evaluation of sound reproduction systems using physical and
perceptive measurement techniques. The generation of signal distortion is modeled by linear,
nonlinear and time-variant systems with lumped and distributed parameters. New measurement
techniques based on those models are presented using test signals and music as well. The course
makes the relationship between symptoms and physical causes of the distortion more
transparent and discusses the impact on the perceived sound quality by combining listening
tests, auralization techniques with physical methods. This knowledge is important for designing
and manufacturing small, light and reproducing the sound at high efficiency and sufficient sound
quality using cost-effective transducers and new control techniques (smart amplifiers).

New topics addressed this year:
® How to use electric control for protecting loudspeakers actively against mechanical and
thermal overload?
How to adjust an active protection system to the particular transducer?
How to specify maximum peak displacement of a microspeaker ?
How to find the root cause of rocking modes?
How to measure far field response at low frequencies in a non-anechoic environment?
How to assess the 3D output of personal audio devices?
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Content E:&AS

Electro-acoustical Modelling
EEEA

e Fundamentals - transduction, vibration, radiation
— 188E ~ IR - BB

e Abstraction - models with Iumped and distributed parameters
ERE D - EPMOMSEHEE

e Small Signal Performance - linear approximation and transfer function
ISR — AR T BUR B R R B

e Large Signal Performance - thermal dynamics and nonlinearities
ANEETRFEM - BRABMIER M

e Time-varying properties - influence of climate and aging
MBI LR - RIFMECHNTE
Measurements and Analysis
AIEE S

e Persistent excitation - artificial and natural stimuli
EEHERBIEE - AR BAREEER

e Monitored signals electrical, mechanical and acoustical sensors
SRR — BB - TR AN B RORI RS

e Complex structures - digital and analogue components
EHERVAETS — BUUASRLE o

e Sound field - measurements in the near and far field
B - Ri5HEGHNAS

e Interaction with the room - direct and diffuse sound part
EEANNAEEER - EEEEASE

e Measurement time - ultra-fast and long-term (power) testing
RIS RERE — BIRIRAOR 2 E R R B (h=R) AR

e Distortion analysis - linear and nonlinear components

KEDHT — RERIER T

e  System identification - optimal fitting and parameter estimation
2#ER - RECOURSEIRA

e  Transformations - Fourier, wavelet and perceptual modelling
B — B E - /RN ER R B

e  Data compression - separation of unique and redundant information
BB - DA REBEYNER
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Interpretation and Diagnostics
53 i B A R

Interpretation - measured symptoms and physical causes
it — SAESHNEUSEARYIER R

Perception - audibility and impact on perceived sound quality
BN - ERANEE REN B E BT E

Evaluation - selection of optimal drive units for system design
AHE - HRARREIRGERERESRENERE

Specification - minimal but comprehensive set of data
mE - SHMTENNEE

Selection of issues addressed in the practical workshop
tERBIE R

How to get maximal power handling and acoustical output?
NS SRR T A2 R RO B L ?

Which loudspeaker nonlinearities are good and which are bad?
NI D PHE B 2R 2 FRARERVLFER?

How to interpret the results of distortion measurements?
MU BRERE R ERAER?

How to perform proper acoustical measurements without anechoic room?
MAEIFREENIRIE TR BEERE ?

How to get valid material parameters as input for FEA?
MUESBRTEINIENBENSE ?

How to find the optimal geometry of the cone?
MBI RAERAR LR ET R ?

How to design loudspeaker enclosures with BEA?

M EREFR TR TRE HBEREHR ?

How to detect air leaks in enclosures?

MRl ERERSR ?

How to reduce the rejection rate in manufacturing?
MO EEE FFREMARER ?

How to cope with ambient noise corrupting the measurement?
MO EEIRIRIREHASNTE ?

BORMUSEERZTHEPNIFIRRASEEMEEBNRNEMBELSL Emma YU/ HEEE
(emma.yu@somaacoustic.com.tw) - EfIiFiRBLARNNEF L HAR B RIASE P —E S TR

=
A °©

Prof. Klippel will address other topics in his lecture which are important for your work. Please
send your wish list or detaled question to emma.yu@somaacoustic.com.tw.
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