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Room Acoustic Measurement System Using Impulse Response
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ABSTRACT

Recently, a method of measuring impulse response is widely used for a room acoustic evaluation instead of measuring
reverberation time by white noise excitation. Comparing with the traditional reverberation time measurement, this method
has many advantages such as good repeatability and the ability to extract various room acoustic parameters at one
measurement. In this study, the author developed a measuring system that can extract monc-aural room acoustic
parameters from an impulse response measured with MLS (Maximum Length Sequence) signal excitation. These room
acoustic parameters include reverberation times(EDT, RT), speech intelligibilities(C50, C80, D, U50, U80, Al and sound
strength(G). This paper introduces the configuration of the developed measuring system, test results and discussions for the

measurements at several rooms.
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Table 1. Average speech level (ANSI).
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level(dB) 725 | 74
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Fig. 1. Configuration of measurement system.
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Table 2. An example ouwtput of room acoustical parameters
calculated by the developed program.

R ical t by TEF MLS classroom(A)
filenatme Teceiver |

wide [63Hz |125Hz [ 250Kz | 500Hz] IKHz | 2KHz [4KHz | 8KHz
C30 689| as57| 78s| s3] 447] 4.03] 647] 7.54| 803
C80 11.34] 951 1302] 1057] 922] sas[1078] 1201 1274
D 083 074] o086] o] 07| o] os2] oss| oss
[EDT 042| 054] 039] 0.45] 046] 059] 047] 039] 035
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{RT2 047| 048] 045] o49| 053] 051] 048] 04s| 041
[RT3 047] 048] 049] 047| 047| 048] 048] 0.45| 043

ISPL 80.53| 50.58| 58.41| 66.92|68.23| 69.8]| 71.664 75.08| 76.28
|spLato [67.71]21.78] 27.08] 32.09]44.07] 52.88] 57.72] 62.49] 63.35
SPEECH | 69.82| 81.29| 83.83| 87.33| 73.15| 64.93| 55.94| 49.59] 49.93
NOISE | 53.84| 52.51| 46.41) 40.71|38.51| 29.2| 24.8]| 21.92) 2242

SIN 15.98] 28.78 30 30| 30| 30| 30|2767]27.51
Uso 6.29| 454] 7.82] 35.68| 4.46| 4.01| 644| 749] 7.98
U0 9.97| 946! 1293 1052] 9.18| 8.15| 10.72| 11.89} 12.5%
Al 0.98

ACNOISE| 66| 65 59 33F ] 2| 4 38| 42
SN 3.82] 16.29| 24.83 301 29.15122.93| 14.94| 11.59| 7.93
Uso 1.52| 4.19| 7.75| 5.68| 445) 3.95] 577| 5383| 464
USO 28| 8.6| 1273] 1052] 9.17| 802} 927| 8.64| 652
Al 0.63
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Fig. 2. Comparison of repeatability in RT measurement (MLS
vs. white noise method).
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Fig. 3. Correlation in RT measurement(MLS vs. white noise
method).
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Table 3. Comelation coefficients of RT's measured by MLS
and whitenoise method.

Correlation coefficients
Freguency | 125Hz |250Hz |500Hz |1KHz |2KHz |4KHz

Corre]a}tlor.. 071 (0.87 |093 |087 |094 |095
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Fig. 4. Correlation between measured USD and STI.
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