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Chapter 4. Measurement
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Measurement in the two dimensional sound field
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Fig. 4-1 Drawings of the measurement situation in the two-dimensional anechoic chamber.

unit [m].




Fig. 4-2 Photos of the measurement situation in the two-
dimensional anechoic chamber.
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Fig. 4-3 The block diagram of the measurement in a two-dimen-
sional anechoic chamber.

Table. 4-1 Equipment list and the measurement specifications for two-dimensional measurement.

‘

Loudspeaker Lanzar CDM6J/5] Tweeter driver for automotive sound.
Microphone Sony ECM-77B Electret condenser microphone.
Power amplifier Audiotechnica AT-SAS50 -
Microphone amplifter RME Quad Mic. ' -
Audio I'F RME Hammerfall DSP Multiface -

RME Hammerfall DSP I/O box PCMCIA I/F with DSP signal processing.
PC Panasonic CF-W2 Notebook PC.

Source signal Time Stretched Pulse (OATSP; Optimized Aoshima's TSP).

Source signal length 2'%=262,144 samples (2.73sec, effective path = 939.1 - 2.1* =937m).

Averaging number Eight times.

IR length 2'2=14,096 samples (0.04sec, effective path=14.7 - 2.1* = 12.6m) .
Use of the early data extracted from the TSP response.

A/D fs = 96kHz, Qb = 16bit.

D/A fs = 96kHz, Qb = 16bit.

Buffer size for ASIO driver 256 x 2 bites.

*System delay 579samples, 6msec, path = 2.1m.

Measurement software Laboratory made. MATLAB ver.6.5 with DLL drivers for Windows operation.
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Frequency response : measured in 2D free sound field
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Fig. 4-4 The source response in the two-dimensional ane-
choic chamber. Source distance; 15cm (1.5m),
30cm (3m), 60cm (6m). The values with paren-
theses indicate the scale reversed values.
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Measurement in the three dimensional sound field
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Fig. 4-5 Drawings of the measurement situation in the three-dimensional field. Measure-
ments were conducted in a hemi-anechoic chamber. The source response were

measured in an anechoic chamber, separately. unit [m].




Fig. 4-6 Photos of the measurement situation in the three-dimensional field. a), b) meas-
urements in a hemi-anechoic chamber. ¢) measurement in an anechoic chamber.
d) 1/5 scaled mixing consoles; Types A10w, A30w and A60w.
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Fig. 4-7 The block diagram of the measurement in a hemi-
anechoic and an anechoic chamber.

Table. 4-2 Equipment list and the measurement specifications for three-dimensional measurement.

Loudspeaker Lboratory made
Microphone NTI
Power amplifier Bose
Microphone amplifier RME
Audio I'F RME

RME
PC Panasonic

Source signal

Source signal length

Averaging number

IR length

A/D
D/A

Buffer size for ASIO driver

*System delay

Measurement software

- Shielded enclosure with the full-range driver.
Driver; Tang Bang W3-593SD, 110Hz - 20kHz.
M2010 1/2" condenser microphone. 20 - 20kHz.
Measuring microphone meeting IEC class 1.

1705 11 -

Quad Mic. -

Hammerfall DSP Multiface -

Hammerfall DSP I/O box PCMCIA I/F with DSP signal processing.
CF-W2 Notebook PC.

Time Stretched Pulse (OATSP; Optimized Aoshima's TSP).
2" = 262,144 samples (2.73sec, effective path = 939.1 - 2.1* = 937m) .

Eight times.

2'2=4,096 samples (0.04sec, effective path = 14.7 - 2.1* = 12.6m).

Use of the early data extracted from the TSP response.

fs = 96kHz, Qb = 16bit.

fs = 96kHz, Qb = 16bit.

256 x 2 bites.

579samples, 6msec, path =2.1m.

Laboratory made. MATLAB ver.6.5 with DLL drivers for Windows operation.




A |2 BV CHELE EIES S Fig 4-8 IR, SCIORLEREIRES L, 1/24
FoE—T DN URIETEHLIZLO THD, B () i, i%%#ﬁ&%f‘@{@%ﬁwﬂ‘éo
Fig. 4-8 {24, 0°, 90°, 180° O 3 FEND AL — WX BB CORERRELIBRLIL, #, HER
BEMEITIE, RE— M, BEEEN, <A VHMEMBERICEDIETORENFTENT D,

Fig. 4-8 1255, AHAEICLHEMHOERIZEALBRBISH TR, E0ie), FHEE

ICBTARIERROBELICIE, SFEFEICHSELZEREREEEZR O TEELZITIZEET
3, BIELREEHICELTE, AE—IOBAEMEIEND, 20kHz THHIEVHER TED, Fi
EIRICEL TR, RE—2OBAE Y —T/hELAeH, FEERIILZELTOS®, 100Hz
TREDERERARTILET5, #-oT, AAEICKITAEEMmEAIL, FETNVHEET 20Hz ~
4kHz &£725,

Source response : measured in anechoic chamber
fl=100Hz (20Hz) fh=20kHz (4kHz)
10

relative SPL [dBr]
&n

-10
-16
incident angle
0 degree
-50 ——— 90degree
— - 180 degree
{100) scale reversed (1k) —(10k)
500 1Kk 8k 20k 50k

frequency [Hz]

Fig. 4-8 The source response in an anechoic chamber. Hori-
zontal angle of the source placement; Odeg, 90deg,
180deg. The values with parentheses indicate the’
scale reversed values.




