
(12) United States Patent 
Zander et a]. 

US008494815B2 

US 8,494,815 B2 
Jul. 23, 2013 

(10) Patent N0.: 
(45) Date of Patent: 

(54) 

(75) 

(73) 

(21) 

(22) 

(65) 

(63) 

(30) 

(51) 

(52) 

(58) 

Sep. 4, 2006 

METHOD OF DESIGNINGA SOUND 
WAVEGUIDE SURFACE 

Inventors: Anthony Charles Zander, North 
Adelaide (AU); David John Murphy, 
Henley Beach (AU); Richard Christie 
Morgans, Kilbum (AU); Colin Henry 
Hansen, Marion (AU) 

Assignee: KriX Loudspeakers Pty Ltd, Hackham, 
South Australia (AU) 

Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

Appl. N0.: 12/932,527 

Filed: Feb. 28, 2011 

Prior Publication Data 

US 2011/0153282 A1 Jun. 23, 2011 

Related US. Application Data 

Continuation of application No. 11/ 899,056, ?led on 
Sep. 4, 2007, noW abandoned. 

Foreign Application Priority Data 

(AU) .............................. .. 2006904810 

Int. Cl. 
G06F 17/50 
G06G 7/56 
G01 V 1/00 
G01S 3/80 
US. Cl. 
USPC ....... .. 703/1; 703/5; 367/61; 367/65; 367/119 
Field of Classi?cation Search 
USPC ............................. .. 703/5, 1; 367/61, 65, 119 
See application ?le for complete search history. 

(2006.01) 
(2006.01) 
(2006.01) 
(2006.01) 

100 

Vary Input 
Parameters 5001 NOILVSLWLIJO 

(56) References Cited 

U.S. PATENT DOCUMENTS 

4,071,112 A * 1/1978 Keele, Jr. .................... .. 181/187 

4,187,926 A 2/1980 Henricksen et al. 
4,308,932 A 1/1982 Kelle, Jr. 
4,465,160 A 8/1984 Kawamura et al. 
4,580,655 A 4/1986 Keele, Jr. 
4,685,532 A 8/1987 Gunness 
5,020,630 A 6/1991 Gunness 
6,059,069 A 5/2000 Hughes, II 
6,411,263 B1* 6/2002 Neilson ....................... .. 343/786 

6,466,680 B1* 10/2002 GeloW et al. 381/340 
6,513,622 B1* 2/2003 GeloW et al. ................ .. 181/152 

7,068,805 B2 6/2006 Geddes 
7,467,071 B2 * 12/2008 Manrique ....................... .. 703/2 

(Continued) 
OTHER PUBLICATIONS 

Lucci, “Phase Centre Optimization in Pro?les Corrugated Circular 
Horns With Parallel Genetic Algorithms”, 2004* 

(Continued) 

Primary Examiner * Omar Fernandez Rivas 

Assistant Examiner * Angel Calle 

(74) Attorney, Agent, or Firm * Klauber & Jackson LLC 

(57) ABSTRACT 

A method for designing a sound Waveguide surface is 
described. The method includes the steps of forming a para 
metric model of the sound Waveguide surface Where the para 
metric model has at least one input parameter and then simu 
lating a sound ?eld that is formed by the sound Waveguide 
surface. A frequency dependent spatial distribution measure 
is then determined for the sound ?eld associated With the 
sound Waveguide surface and the at least one input parameter 
is Varied to change the sound Waveguide surface to adjust the 
Value of the frequency dependent spatial distribution mea 
sure. 

20 Claims, 7 Drawing Sheets 
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