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S/N Ratio Improvement Method for Beamforming Technology and its Application to Camcorders
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The sound pressure gradient beamformer, which is applicable to relatively small microphone arrays for recording sounds
arriving from a specific direction, is widely used for products in a wide range of fields. In this report, the technology which solves the
degradation of S/N ratio in the sound pressure gradient beamformer caused by the increasing inherent noise of microphone units is shown.
The technology extends the frequency range in which directivity is obtained as well as improving the S/N ratio against the inherent noise
of microphone units. High-Definition camcorders equipped with 5.1ch surround sound recording based on this technology improve the
sound direction perception, which provides excellent sound quality and the feeling of presence to users.
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Fig. 1 Block diagram which shows fundamental structure of improvement
method of S/N ratio for beamforming
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Fig. 2 Example of 1/0 characteristics of nonlinear amplification
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Fig. 3 Frequency characteristics of sound pressure sensitivity and inherent
noise level
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Fig. 4 Arrangements of microphone array and directivity patterns of 5.1ch
surround recording

gobooboubooboobbooobooboobog
dooo20mmO0O00000O0OOOOS000000
ECMUO Electret Condenser Microphoned OO0 OO0 OO0 OO

0o0oo0ooooooooooooobobooooooon
Oo0o0oodoO0OchODOOO0ODOOOoOoOooooooo
4ch0 0200 000000000000O000O00O0OL-chO
0000000oo0ooOos0o0o00noEeCMODdS/NO O 60
dBOODOO0OOSNOODODODODODODODOODODODoOoooo
opoooos/NOODoDoOooi1odBOOOOOOOOOO
000000o00oOooooovyoo HzO O300 HzOO OO
goooooobobbbbbbtbodooooooooHD
oodooobooobooooooooooooooooo

61



Panasonic Technical Journal Vol. 55 No. 1 Apr. 2009

62
—0° =---90° —-180° ==0000
0 0
FTm Rt L - o Lol TTITH = = 4 = = TH~
M1 “ T /7
20 i [y | ~ TNy
E' FoTTrTANT SR TANY T 20 mERi 1
k=2 g ! W
300 Hz = 700 Hz
5 40 i o -40 HH
= i o 0ooooooooo
= 0oooOoooooo = Libles
0 -60 |z, o -60
<
=i -~ L r
-80 -80
100 1k 10k 20k 100 1k 10k 20k
000 [Hz) 000 [Hz
ald O S/NO bOOOO

050 OO00O0LchOOOO0OO0O0OO0DOOO0O0O0O0O0O0O0O0O0

Fig. 5 Frequency characteristics of sound pressure sensitivity and inherent
noise level of Front-Left channel
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