Prelude

TRFsrt = (LSStat o I—SFIuct) /( I—SFIuct o SRTq)

100

TRFsrt = (slope.;, —Slopessr;) / Slopeysr; -~ g Q ‘ /
TRFsrt=(1- (SRTS,(Jloe +1)) /(SRTSIope +1)
SRT 0. = (SRTi —SRTN)/(SL, +SRTn)
SRT,1op = (—TRFSIt) /(TRFsIt +1) RN

SRTi =SRTn+ (SRT

slope
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Abbreviations

. DC: Duty Cycles

. dB: decibel

. dBA: decibel A-weighted

. HI: Hearing Impaired

. HI-F: HI with flat hearing loss

. HI-S: HI with sloping hearing loss

. HLD: Hearing Loss Desensitization

. LS: Speech Level (dBA)

. LTASS: Long Term Average Speech Spectrum

. MR: Masking Release (or Release from Masking)

. NH: Normal Hearing

. SIM-F:  NH listener with simulated flat hearing loss

. SIM-S:  NH listener with simulated sloping hearing loss

. SL: Sensation Level (dB)

. SNR: Signal to Noise Ratio (dB)

. SRT: Speech Reception Threshold

. SRTf: SRT in fluctuating noise (dB SNR)

. SRTi25: SRTin 8 Hz interrupted noise with a duty cycle of 25% (dB SNR)
. SRTi50: SRT in 8 Hz interrupted noise with a duty cycle of 50% (dB SNR)
. SRTn:  SRT in stationary noise (dB SNR)

. SRTg:  SRTin quiet (dBA)

. TRF: Temporal Resolution Factor
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SRT in Stationary noise
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SRT model Plomp 1978,1979,1986

SRT in stationary noise

SRT (dB SNR) as a function of noise condition Speech level (dBA) as a function of noise level (dBA)
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SRT model Plomp 1978,1979,1986
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SRT model Plomp 1978,1979,1986

SRT in stationary noise
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SRT model Plomp 1978,1979,1986
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Speech Level (dBA)
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SRT model Plomp 1978,1979,1986

Speech Level (dBA)
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SRT in stationary noise
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SRT model Plomp 1978,1979,1986
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Speech Level (dBA)

SRT in stationary noise
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SRT model Plomp 1978,1979,1986

SRT in stationary noise
SRTn (dB SNR) as a function of noise level (dBA)
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SRT model Plomp 1978,1979,1986

SRT in stationary noise
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SRT model Plomp 1978,1979,1986

SRT in stationary noise SRT in stationary noise
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SRT model Plomp 1978,1979,1986
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Speech Level (dBA)
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SRT in stationary noise

SRT model Plomp 1978,1979,1986
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SRT model Plomp 1978,1979,1986

Speech Level (dBA)
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SRT in 10 Hz Interrupted noise

SRT (dB SNR) as a function of noise level and noise type
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SRT in 10 Hz Interrupted noise

SRT (dB SNR) as a function of noise level

0
sl - &---B----8—--
-10 -
o
S -15 -
m Int 62 = 10Hz Int. Noise at 62 dBA
-c ~
N \\
B -20 % Int 72 = 10Hz Int. Noise at 72 dBA
n'd SO
n SO
Int 82 = 10Hz Int. Noise at 82 dBA
25 - SO
s S 65 = Stationary noise at 65 dBA
s O NH Y
S
-30 - So S 75 = Stationary noise at 75 dBA
S
S 85 = Stationary noise at 85 dBA
'35 T T T T T T
Int 62 Int 72 Int 82 S 65 S75 S 85
Noise Condition
SRT data de Laat & Plomp, 1983 Blue dashed line: SRT slope

am



Extended SRT model Rhebergen et al., 2010

Speech level (dBA) as a function of noise level (dBA)
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Extended SRT model Rhebergen et al., 2010

SRTf =a+ fL
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Extended SRT model Rhebergen et al., 2010

SRTf =a+ AL

L, =10log,,[10°%""*? 410 (#+Hk)/10]
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The “critical SNR” or MR in non-stationary noise
is an ambiguous outcome measure if the noise
level is unknown.
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TRF concept Zwicker & Schorn,1982

TRFSFt — (LSStat o I—SFIuct) /( I—SFluct o SRTq)
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TRF concept Zwicker & Schorn,1982

TRFS”: — (LSStat o I—SFIuct) /( LSFluct o SRTq)
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TRF concept Zwicker & Schorn,1982

TRFS”: — (LSStat o I—SFIuct) /( LSFluct o SRTq)
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TRF concept Zwicker & Schorn,1982

TRFsrt = (LSStat o I—SFIuct) /( I—SFluct B SRTCI)
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The “critical SNR” and MR in non-stationary noise can
be better characterized by means of the SRT slope or
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TRFsrt vs SRTslope

TRFSFt — (LSStat o I—SFIuct) /( I—SFluct o SRTq)
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Whiteboard momentje

TRFsrt = (slopeggy, — Slopeggr; )/ slopeggr;
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TRFsrt vs SRTslope (Rhebergen et al., 2014)

TRFsrt = (LSStat o I—SFIuct) /( I—SFIuct o SRTq)

100

TRFsrt = (slope.;, —Slopessr;) / Slopeysr; -~ g Q ‘ /
TRFsrt=(1- (SRTS,(Jloe +1)) /(SRTSIope +1)
SRT 0. = (SRTi —SRTN)/(SL, +SRTn)
SRT,1op = (—TRFSIt) /(TRFsIt +1) RN

SRTi =SRTn+ (SRT

slope
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SRT data Rhebergen et al., 2014
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SRT data Rhebergen et al., 2014
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SRT trf (rel NH)

SRT data Rhebergen et al., 2014
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Predicting the SRT in Non-stationary noise
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(Rhebergen & Dreschler, 201X)
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Predicting the SRT in Non-stationary noise
(Rhebergen & Dreschler, 201X)

Predicted SRT (dB SNR)
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The predicted SRTs as a function of individual observed SRTs. Symbols denote the noise condition (SRTi50 and SRTi25)
and the noise level (80 dBA and 25 dB SL). Filled and open symbols denote SRT data measured in Hl and NH listeners, respectively.
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Predicting the SRT in Non-stationary noise
(Rhebergen & Dreschler, 201X)
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The average observed and predicted SRTs in NH listeners, simulated flat hearing impaired (SIM-F), simulated sloping hearing impaired (SIM-S),

HI with flat hearing loss (HI-F), and HI with sloping hearing loss (HI-S) measured in fluctuating speech noise, 16 Hz interrupted noise with a

duty cycle (DC) of 50% and 75%, both with a modulation depth of 100%, and 16 Hz interrupted noise with a DC of 50% and a modulation

depth of 15 dB. All noises had the same LTASS as the male speaker (Versfeld et al., 2000). The relationship between the individual observed SRTs and
predicted SRTs for the total group of listeners (N=52) is strong (R?=0.83). For more details see table | below

am SRT data George et al., 2006



S
Conclusions

* The “critical SNR” or MR in non-stationary noise is an

ambiguous outcome measure if the noise level is
unknown.

« The observed SNR “itself” is not a robust outcome
measure to characterize the differences in performance
between normal-hearing and hearing-impaired listeners,
within and between studies. The same holds for the MR.
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S
Conclusions

« The “critical SNR” and MR in non-stationary noise can be
better characterized by means of the SRT slope or TRFsrt
as a function of noise level.

« The SRT slope and TRFsrt are outcome measure for
speech in noise that are independent on the noise level.
Both outcome measures are able to characterize the SRT
(“critical SNR") performance in non-stationary noise in a
uniform and unambiguous way.
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Conclusions

« The SRT in non-stationary noises can be predicted if the
TRFsrt is determined in one non-stationary noise
condition
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Predicting the SRT in Non-stationary noise
(Rhebergen & Dreschler, 201X)

Spectral mode: LTASS NH HI-S HI-F SIM-S SIM-F
Subjects: N=8 N=16 N=13 N=8 N=8
Condition SRT (dB SNR) SRT (dB SNR) SRT (dB SNR) SRT (dB SNR) SRT (dB SNR)
Fluct Speech Noise Observed -11.7 (0.8) -3.3(3.2) -2.7(5.1) -6.1 (1.6) -5.5(2.8
Predicted -11.7 (0.9) -5.1 (3.1) -4.3(3.3) -8.0 (1.7) -6.9 (1.5)
16 Hz Int. Noise. DC 50% Observed -17.3(1.8) 7.8 (4.6) 5.1 (5.0) -11.1 (1.1) -9.1(1.8)
Predicted -17.3 (1.4) -8.0 (4.5) -6.8 (4.1) -12.3 (2.5) -10.0 (2.1)
16 Hz Int.noise. DC 75% Observed -6.4 (1.5) -2.3(1.7) -1.5(2.7) 3.9 (1.4) -4.2 (1.9)
Predicted -6.4 (0.7) -2.6 (1.9 -2.1(2.8) -3.7 (0.9) -3.9(0.9)
16 Hz Int. Noise. MD 15 dB Observed -8.8(1.7) -4.2 (2.8) -3.6 (3.6) 5.6 (1.1) -5.1 (1.5)
Predicted -8.8(0.7) 3.7 (2.4) -3.0(2.9) 5.7 (1.2) 5.3 (1.1)
SEE 1.2 2 2.3 2 1.9

Table I. Observed and predicted SRTs in NH listeners, simulated flat hearing impaired (SIM-F), simulated sloping hearing impaired (SIM-S), HI with flat hearing loss (HI-F),
and HI with sloping hearing loss (HI-S) measured in fluctuating speech noise, 16 Hz interrupted noise with a duty cycle (DC) of 50% and 75%, both with a modulation depth
of 100%, and 16 Hz interrupted noise with a DC of 50% and a modulation depth of 15 dB. All noises had the same LTASS as the male speaker (Versfeld et al., 2000).

SRT data George et al., 2006
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Predicting the SRT in Non-stationary noise
SRT data Peters et al., 1998

Noise condition Older NH Young HI Older HI
SRT (dB SNR) SRT (dB SNR) SRT (dB SNR)
Observe Predicte Observe Predicte Observe Predicte
d d d d d d
FSN -6.9 -6.8 -2.8 -2.7 1.5 1.6
FSN + 2 ERB gaps -9.4 -8.7 5.1 -4.9 -04 -0.2
FSN + 3 ERB gaps -11.6 -11.4 -5.7 -5.5 -1.1 -0.9
FSN + 4 ERB gaps -13.0 -13.4 -6.2 -6.0 -2.1 -1.8
SSN + 2 ERB gaps -13.5 -11.7 -6.0 -5.8 -1.8 -1.6
SSN + 3 ERB gaps -14.5 -12.8 5.0 -4.8 2.0 -1.8
SSN + 4 ERB gaps -16.5 -16.4 -7.2 -7.0 -3.1 -2.8
SEE 1.0 0.2 0.2

Table Il. Observed and predicted SRTs in older NH, young Hl, and older Hl listeners measured in Fluctuating Speech Noise (FSN),
FSN with 2 Equivalent-Rectangular-Bandwidth (ERB) gabs, FSN with 3 ERB gaps and FSN with 4 ERB gaps,

and Stationary Speech Noise (SSN) with 2,3 or 4 ERB gaps. All noises had the same LTASS as the male

speaker (HINT sentences; Nilsen et al., 1994).

SRT data Peters et al., 1998
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