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The „Acoustic Camera“The „Acoustic Camera“

Acoustic image of Berlins new U-Bahn

CharacteristicsCharacteristics

nn 16 channels16 channels

nn 12/16 bit ADC12/16 bit ADC

nn sampling 20...50 kHz sampling 20...50 kHz 

nn progr. preamplifiers 100dBprogr. preamplifiers 100dB

nn measurmt. mics 1/4“...1/2“measurmt. mics 1/4“...1/2“



MethodsMethods
1) Acousto1) Acousto--optical photography dB(A), dB(C)optical photography dB(A), dB(C)

2) Acoustic film (max. 50 000 images per second )2) Acoustic film (max. 50 000 images per second )

3) ‚Pass by‘ noise photo (max. 20 sec)3) ‚Pass by‘ noise photo (max. 20 sec)

83 dB(A)   0.5dB  88 dB(A)83 dB(A)   0.5dB  88 dB(A)

Measuring distance ~3 mMeasuring distance ~3 m



BasicsBasics



Interference integrals of the same         Interference integrals of the same         

44--channel data stream.                            channel data stream.                            

top: reconstruction (top: reconstruction (--t axis),                     t axis),                     

bottom:  projection (+t axis)bottom:  projection (+t axis)

AlgorithmAlgorithm

* papers see http://www.gfai.de/www_open/perspg/heinz.htm* papers see http://www.gfai.de/www_open/perspg/heinz.htm

H-Interference Transformation 
(HIT)*:

n space versus time „to see hearing“ 

n time domain

n optical type wave field approximation

n reconstruction (time reverse, non-mirrored) or

n projection (time continuous, mirrored) 

n single events reconstructable

n no cushion distortions in reconstructions

n noise detectable within loud environment

n non-echoic room unneccessary

n FFT or Terz-analysis: last steps



Multi-channel 

data recorder

Microphone arrays:

• Reflexive matrix 1/2“ 90cm, max. 30 m

• Open triangle 1/4“ 2m, max. 200 m

• Reflexive suitecase 70 cm 1/2“ and 
1/4“, max. 20 m

• Open ring 1/4“, max. 100 m

Notebook

HardwareHardware

Microphone 

array

Laser, z-axis



*.bmp*.bmp
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*.bmp, *.gif, *.avi*.bmp, *.gif, *.avi

*.chl*.chl *.spc*.spc

simulation



ScreenshootScreenshoot



Photo adjustmentPhoto adjustment

n take the noise record

n select an intervall

n load the drawing or photo

n point to the laser position

n set a distance by two reference marks

n start calculation



• laptop/portable with interface

• soft-controlled preamplifier

• mic-array (open/closed) with laser

•‘klicker’ (trigger & test-klick)

• digital camera (internal/ext.)

• head phones

EquipmentEquipment



ImpressionsImpressions

2,5 m



Far: 170 metersFar: 170 meters

Bus moving on a road in 170 

meter distance to a 5x6 meter 

matrix array, 40 images/sec, 

15ms, image size 35x10 m

calc. speed 46,6 km/h

35 m

10 m



Standing CarStanding Car

Measuring distance 3m, 400 images per second, Measuring distance 3m, 400 images per second, 

integration interval 25 msec, 90 cm matrix arrayintegration interval 25 msec, 90 cm matrix array



Washing MachineWashing Machine

distance 1m, against water is coming in, 90 cm matrix arraydistance 1m, against water is coming in, 90 cm matrix array



DrillingDrilling

MachineMachine

66         div. by 0,7        77

dB(A)   distance 0.6 m

mouse pad for acoustic insulationmouse pad for acoustic insulation

pad removed...pad removed...insulated...insulated...



93 dB(A)   0.5dB  98 dB(A)

Measuring distance 1,5 m

2000 U/min, 764 Nm

EngineEngine



International...International...



•• IndustrieIndustrie--Anzeiger, march 8, 1999, ‘Software statt Zettelwust’Anzeiger, march 8, 1999, ‘Software statt Zettelwust’
•• ND, jan. 26, 1999 Hybride, deren Neuheit noch nicht gesehen wirND, jan. 26, 1999 Hybride, deren Neuheit noch nicht gesehen wirdd
•• 3SAT, 'HITEC', jan. 11, 1999 ‘Wenn Geräusche sichtbar werden’3SAT, 'HITEC', jan. 11, 1999 ‘Wenn Geräusche sichtbar werden’
•• ORBORB--TV Wissenschaftsmagazin, sept. 29, 1998 ‘Lärmkamera entwickelt’ TV Wissenschaftsmagazin, sept. 29, 1998 ‘Lärmkamera entwickelt’ 
•• ‘Die Welt’ Hamburg, july 1998 ‘Computer fotografiert Lärm’‘Die Welt’ Hamburg, july 1998 ‘Computer fotografiert Lärm’
•• ORB OZON, june 3, 1998 ‘Lärmfotografie ORB OZON, june 3, 1998 ‘Lärmfotografie -- das Umweltgift wird sichtbar das Umweltgift wird sichtbar 
•• Deutsche Welle TV, Leonardo, april 9 and 10, 1998 ‘Die akustiscDeutsche Welle TV, Leonardo, april 9 and 10, 1998 ‘Die akustische Kamera’ he Kamera’ 
•• c't, no. 6, 1998, p.76, CeBIT c't, no. 6, 1998, p.76, CeBIT -- Forschung ‘Geraeusche fotografieren’ Forschung ‘Geraeusche fotografieren’ 
•• NDR N3 Prisma, nov.25, 1997 ‘Eine Kamera, die Lärm sieht’ NDR N3 Prisma, nov.25, 1997 ‘Eine Kamera, die Lärm sieht’ 
•• Berliner Morgenpost, nov.24, 1997, p.30 ‘Eine Kamera sieht LärmBerliner Morgenpost, nov.24, 1997, p.30 ‘Eine Kamera sieht Lärm’ ’ 
•• GEOGEO--Korea, no.11/97, p.172Korea, no.11/97, p.172--173  173  
•• Bild der Wissenschaft, no.11/97, p.107Bild der Wissenschaft, no.11/97, p.107--108 ‘Sichtbarer Lärm’ 108 ‘Sichtbarer Lärm’ 
•• GEO, no.9/97, p.147GEO, no.9/97, p.147--148 ‘Eine Kamera sieht Krach’ 148 ‘Eine Kamera sieht Krach’ 
•• Frankfurter Allgemeine, june 27, 1997 ‘Akustische Kamera entwicFrankfurter Allgemeine, june 27, 1997 ‘Akustische Kamera entwickelt’ kelt’ 

•• Berliner Zeitung, june 4, 1997 ‘Bilder aus der Welt des SchallsBerliner Zeitung, june 4, 1997 ‘Bilder aus der Welt des Schalls’’
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