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Sound exposure of musicians: The own instrument’s sound compared to the sound
from others

a power point presentation by Remy Wenmaekers

SUMMARY

The noise exposure of symphony orchestra musicians has many different contributions. While playing in the orchestra, measurement devices
cannot discriminate between different contributions of different sound sources. When playing at home, rehearsing individually, the own
instrument’s sound is amplified by the room differently. To investigate how much sound is received from one’s own instrument compared
to all others in the orchestra, a model is used that calculates the contribution of direct, early and late reflected sound on the noise exposure.
Besides looking at the full orchestra rehearsal, a hypothetical case is investigated where one is individually playing the same musical score
at home in a small rehearsal space with 8 m2 of sound absorption. In the calculations for the home rehearsal case, silent parts longer than
2 seconds are removed from the input data. Then, the sound level is calculated for the same amount of rehearsal time as for playing the
full piece during orchestra rehearsal, resulting in a higher exposure for the same period. The outcome of the model shows, for two examples
of musical pieces of 2 to 3 minutes duration, that during orchestra rehearsal the other orchestra members contribute more to the total noise
exposure than the own instrument for all instrument groups, with a difference varying from 2 dB(A) up to more than 10 dB(A), depending
on the musical instrument and piece. This suggests, that the contribution of the own instrument may play a minor role during full orchestra
rehearsal. The total noise exposure during individual rehearsal is 4 dB(A) lower that during orchestra rehearsal for the same amount of
rehearsal time, averaged over all instruments. This suggest that, even though individual rehearsal causes more noise exposure from the
own instrument than during orchestra rehearsal, the total noise exposure during orchestra rehearsal is still the highest. Click to go to full

paper

Related papers:
The influence of Room Acoustic Aspects on the Noise Exposure of Symphonic Orchestra Musicians by Wenmaekers and Hak
A Model for the prediction of Sound Levels within a Symphonic Orchestra based on measured Sound Strength by Wenmaekers and Hak
Level balance between Self, Others and Reverb, and its significance to noise exposure as well as mutual hearing in orchestra musicians
(paper) (presentation) by M Skalevik



http://www.akutek.info/
http://www.akutek.info/Papers/RW_Own_Instrument_reOthers.pdf
http://www.akutek.info/Papers/RW_Own_Instrument_reOthers.pdf
http://www.akutek.info/Papers/RW_Orchestra_Exposurelevels2011.pdf
http://www.akutek.info/Papers/RW_Orchestra_Exposurelevels_Prediction2011.pdf
http://www.akutek.info/Papers/MS_Self_Others_Reverb.pdf
http://www.akutek.info/Presentations/MS_Self_Others_Reverb_Pres.pdf

Noise exposure of musicians:

the own instrument’s sound
compared to the sound from others

Euronoise 2015, Maastricht

Remy Wenmaekers
Constant Hak




“Results show that musicians
(except low string players) who
Trombone actively played their own

active instrument were significantly
exposed to higher L,
compared to periods where they
were passively exposed from the
rest of the orchestra.” *

Does this mean:

that direct sound of the own instrument causes most of the sound
exposure during orchestral play?

that there is no difference in exposure rehearsing at home compared to
playing in the orchestra?




Sound Exposure of Musicians
The own instrument’s sound compared to the sound from others:

A) Own instrument versus own section and all other players
B) Own instrument in the orchestra versus own instrument at home
C) Own instrument at home versus total level in the orchestra

For excerpts of Mahler Symphony 1 and Bruckner Symphony 8
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direct sound level

I—direct :

Learly-refl - early reflected sound level
L ate-ref - late reflected sound level
Liotar - total sound level
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Direct sound other instruments:

(f.d)=L,.,.(f,0,0)—201g(d)+ AL, (f,d)+AL_(f,6)

dlrec eq;1m orc ear

Early reflected sound:
(f,d)=L,(f)+ST

(f,d)-11

early refl early;d

Late reflected sound:
L jate—ren f)= L, ( f)+ STIate;d (f)11

R.H.C. Wenmaekers, C.C.J.M. Hak, and L.C.J. van Luxemburg, (2012),
“On measurements of stage acoustic parameters - time interval limits and various source-receiver distances”
Acta Acustica united with Acustica, 98, 776—789.

Direct sound own instrument?



Estimation model Measured anechoic room

Sound level measured in an anechoic room while playing scales
(fragment of both piano and forte playing) — Left ear

d.
Ldirect;own ( f ) d) = Leq;microphone( f , (0, @) _ 20 lg d instrument to ear

microphone _to _instrument ((0,

0)
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Section vs self / all others vs self
calculated sound exposure difference
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Mabhler, calculated using prediction model
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Section vs self / all others vs self
calculated sound exposure difference
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Bruckner, calculated using prediction model
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Orchestra rehearsal: pauses in the score

rem d time
==

Home rehearsal: skip pauses in the score > 2 sec.
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Self home vs self orchestra rehearsal
calculated direct sound exposure difference
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Difference in sound level due to skipping pauses
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Home vs large rehearsal room (self)
calculated sound exposure difference
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Difference in sound level due to skipping pauses
& amplification by the room*

* Estimated using the total sound power and 8 m? sound absorption
by Sabine’s equation Lp = Lw + 10 Ig (4/A)
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Orchestra vs home rehearsal
calculated sound exposure difference
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A) Own sound versus own section:

High strings: the own instrument is 3 dB(A) louder than the section members
Other groups: the section members are louder or equally loud than the own instrument

Conclusion: unlikely to be able to measure the own sound in the orchestra

B) Own sound, home vs orchestra:

High strings: the own instrument is 2 dB(A) louder at home
Other groups: the own instrument is 5 to 9 dB(A) louder at home

Conclusion: the own instrument is louder when playing at home

C) Total sound, home vs orchestra:
High strings: rehearsing with full orchestra is 2 to 7 dB(A) louder
Low strings: rehearsing with full orchestra is 7 to 14 dB(A) louder
Woodwinds: rehearsing with full orchestra is 4 dB(A) louder
Brass and horns: rehearsing with full orchestra or at home is equally loud
Percussion: rehearsing at home 2 to 7 dB(A) is louder than in the orchestra
Conclusion: for these musical excerpts based on calculated results, the own
instruments exposure (at home or in the orchestra) does not dominate over

the full orchestra exposure, except for percussion players.
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