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Overview  

Å Short review of development of acoustic 
simulation  

Å Software EASE  

Å Speaker, wall and other data  

Å Extension to lower frequencies  

Å Intelligibility calculation  

Å Measurement tools  

 
www.AFMG.eu 
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Development in Designing 

Paths to sure planing: 
ω Roman/ Greek time/ middle age: knowledge based on experiance and 

first trial and error reports, i.e. rom. architect Vitruv 
ω since 18. century: investigations, i.e. Chladni or at 1875 Lord Rayleigh, 

Prof. Helmholtz 
ω since 1900: roomacoustic basics, Prof. Sabine 
ω ōȅ мфорΥ ƳŜŀǎǳǊŜƳŜƴǘ ƛƴ ƳƻŘŜƭǎ ŀƴŘ α!ǳǊŀƭƛǎŀǘƛƻƴά ƛƴ ǇƘȅǎƛŎŀƭ 

models, Prof. Spandöck München, Prof. Reichardt Dresden 
ω since 1965: computer model investigations, Prof. Krokstad Trondheim, 

afterwards a lot of similar works  
ω since 1995: Auralisation by means of computer models is available 

generally 
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1988, CATT - Acoustic , by Dalenbeck/Sweden  

 Version 1, now version 8.6  

1991, ODEON, by Naylor&Rindel/Denmark  

 Version 1, now version 10.0  

1994, RAMSETE , Faria/Italy,  

 Version 1,  now version 2.xx  

1998/2001 , CAESAR , 1998 by 
Vorländer/Schmitz/Aachen/Germany  

 Version 0.12, 2001 vers. 0.20  

2001 , EASE , by Ahnert/Feistel/Berlin/Germany  

 Version 4.0, Autumn 2009 EASE 4.3  

Room Acoustics Programs 
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9!{9 пΦоΦ ΧΦрΦл 

Modules for Editing and 
Calculation 

SpeakerLab 

MaterialLab MicrophoneLab 

InterfaceLab 

Block diagram 
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SpeakerLab 

GLL for different speaker types  
Point sources  
Arrays  
Cluster  

GLL for natural sources  
Human sources  
Music instruments  

Import and export routines  
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1000 Hz 

Point Source presentation 

Magnitude and Phase balloon 

wrapped 

unwrapped 
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5000 Hz 

Point Source presentation 

Magnitude and Phase balloon unwrapped 

wrapped 
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Loudspeaker data 

Import routine 
for Wav-files 

Identification of the rotation 
point in data sheets: 

Standard 
AES56 - 2008  
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Loudspeaker data base - Cluster 

A Cluster calculation routine is a far field approach  

Using the measured or simulated balloon data of 
a single device you calculate the cluster by means 
of:  

power summation  

complex integration  

all with different angle and frequency band 
resolution  

View cluster shows the components of the cluster  
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Different cluster calculation  

Already in EASE 3.0, 
Only run time phase 
consideration 
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Arrays with In-line Arrangement of Radiators  

where  
¶               n = number of individual loudspeakers 
¶               d = spacing of the individual loudspeakers 
¶               g = radiation angle 
¶               l = wave length of sound 
¶               l = (n-1) d = length of the loudspeaker line 
 

Each of the individual loudspeakers radiates the sound spherically and the sound waves get favorably superposed in the far field, whereas the effect  
of the individual loudspeaker prevails in the near field. For the far field the equation above was given already by STENZEL 1927, 1939 and  
OLSON 1947 for the angular directivity ratio G, the so-called polars.  

STENZEL, H.: Über die Richtwirkung von Schallstrahlern, Elektrische Nachrichten-Technik, Band 4 (1927), Seite 239 
STENZEL, H.: Leitfaden zur Berechnung von Schallvorgängen, Verlag von Julius Springer, Berlin 1939  
OLSON, H.F.: Elements of Acoustical Engineering, D. van Nostrand Company, 2nd edition, New York 1947 

Classical columns (Loudspeaker Line, Sound Column)  
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Speaker type Cluster 

already in EASE 3.0 
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Cluster calculations 

 1 
speaker 
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Cluster calculations 

 2 
speaker 
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Cluster calculations 

 3 
speaker 
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Cluster calculations 

4 speaker 
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Cluster calculations 

 5 
speaker 
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Cluster calculations 

6 speaker 
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Arrays with In -line Arrangement of Radiators  
Many manufactures like L-Acoustics, JBL, Electro-Voice, Nexo, Adamson or 
Meyer Sound produce line arrays, here as an example Vertec/JBL: 

In EASE4.0 it was no longer possible to represent these systems by 
means of simple point sources with directional irradiation. Thus an 
algorithm has to be employed that is capable of calculating the 
attainable sound level according to the array structure as well as the 
distances and frequencies involved. To this effect there are special 
product-specific DLLs available that are called up by the respective 
main program.  
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Speaker type Line Array  

Renkus-Heinz 
AimWare 


