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s & 3|7 RSNHLJE 4 %500 ~ 1k ~ 2k ~ 4k Hz=hUCL ¢
MCL-T =i » iz 5L = > 3§ Schwartz et al. (1988) -
@ v = B, H Pascoe (1988):#7 § o & 5 0.50A F 5 B
7 MCLE: 1/23 & 2R 2. fF el % o

Source: Dillon (2012): Hearing Aids



"R (MCL ~ UCL) & A erig e 2 5

Shapiro: 1976
CID (Central Institute for the Deaf): 1978 & 1982

LGOB (Loudness Growth In half Octave Bands):
1989 & 1990

IHAFF/Contour (Independent Hearing Aid Fitting
Forum): 1995 & 1997

ScalAdapt: 1996

DSL [i/o] (Desired Sensation Level Input-Output,
curvilinear compression version, 1995)
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NAL (National Acoustic Laboratories, 1976)
NAL-R (Revised): 1986

NAL-RP (Revised-Profound): 1991

Berger: 1977

POGO (Prescription of Gain and Output): 1983
POGO II: 1988

FIG 6: 1993

CAMREST: 2000

CAMEQ: 1999

CAM2: 2010

NAL-NL1 (NAL nonlinear): 1999
NAL-NL2: 2010
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(UCL) & @ » ztkﬁmsf fie = 3¢
 MSU (Memphis State University): 1988

» DSL [i/o] (linear compression version): 1995
« DSLm[i/o]: 2005






POGO & POGO I

“,/T? %E;TI%P“P,EE H iﬁlﬂéﬂ

upward spread of masking -

& BAEFhE >V EE

=128 4F B B+ % #c

B 5 Pt DEAF80dB HL

POGO Il

— B 65 BT A
POGO4p IF # & &

— FLIE L 3654 PR ELAE 51
SR E R LR

POGO formula
IG, =0.5*H, + k,

Freq v ik U Dl S S
kdB -10 5 0 0 0

POGO II formula
1G:=05"H.+k, for H, < 635
IG, = 0.5*H, + k, + 0.5*(Hi-65),

for H, > 63

IGi :

IR » S E e

Ki : 4p I #7 & anvh e e #ic
Hi @ jp g o B2




NAL, NAL-R, & NAL-RP
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NAL, NAL-R, & NAL-RP
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NAL formulae
NAL-R formula
Hyey = (HsootH +Hy )/3
X =0.15*H,.,
IG=X+0.31*H, +k
Freq (Hz) 2500 500 1K 2k 3k 4k 6k
K, (dB) A7 B -1 R R )
NAL-RP formula
X =0.15%H;;, for Hyg, < 60
X =0.15%H;g, + 0.2%(H,p,-60) for Hyz, > 60

IG;=X+031*H,+k + PC

|| Values of PC (in dB) to use in the above formula, as a function of frequency and hearing

|| threshold at 2 kHz.
Frequency (Hz)

H 2 250 500 1k 2k 3k 4k 6k
<90 O 0 0 0 0 0 0

95 . 4 3 0 =] =9 20 iz
100 6 4 0 23 -3 < AT
105 8 5 0 -5 -5 -5 -5
110 11 7 0 -6 -6 -6 -6
115 13 8 0 -8 -8 -8 -8
120 15 9 0 -9 -9 -9 -9

14
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Source: Dillon (2001): Hearing Aids
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DSL \
The target real-ear aided gain values (in dB) used in DSL 4.0 as a function of threshold
and frequency. From Seewald (private communication, by permission).

Frequency
dBHL 250 500 750 1000 1500 2000 3000 4000 6000

0 0 2 3 3 5. 12 16 14 8

5 3 4 5 5 8 15 18 17 11
10 5 6 7 8 10 17 20 19 14
15 7 8 10 10 13 19 23 21 L4
20 9 11 12 13 15 22 25 24 20
25 12 13 14 15 18 24 28 27 23
30 14 15 17 18 20 27 30 29 26
35 17 18 19 21 23 30 33 32 29
40 20 20 22 24 26 33 36 35 32
45 22 23 25 27 29 36 39 38 36
50 25 26 28 30 32 39 42 41 39
55 29 29 31 33 35 42 45 45 43
60 32 32 34 36 38 46 48 48 46
65 36 35 37 40 42 49 52 51 50
70 39 38 40 43 45 52 55 55 54
75 43 42 43 46 48 56 59 58 58
80 47 45 47 50 52 59 62 62 61
85 51 48 50 53 55 63 66 65 65
90 95 52 54 57 59 66 69 69 69
85 59 55 57 60 62 70 73 73
100 62 59 61 64 66 73 76 76
105" 62 64 68 70 7 80 80

110 66 68 71 73 80 83 84
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— FIG6
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IHAFF/Contour
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Madsen Aurical method£? Scal Adapt

Madsen Aurical method < ScalAdapt
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FIG 6
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FIG6 formula

For 40 dB SPL input levels:
IG,=0 for
IG,=H;-20 for
IG;=05H,+10 for

For 65 dB SPL input levels:
IG,=0 for

IG,=08H,-23 for
For 95 dB SPL input levels:

IG=0 for

IG,=0.1 (Hi -40)'* for

H,<20dB HL
20<H,;<60dB HL
H,>60dB HL

H, <20 dB HL
20< H,<60dB HL
H,>60dB HL

H, <40 dB HL
H, > 40dB HL

Note that the data upon which these formulae were derived extended only to 80 dB HL,
s0 application of the formulae to greater losses should be done with caution.
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DSL [i/0]
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e Blde b - dmeh 4 "% 4 (extreme ski-slope)
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L4 Bl&e bl o & g% 4 (reverse sloping)
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NAL-NL2 =77 % %8k

Blue = User i/p
Grey = internal variable
Red = effect of saturation

Dash-dot = alternatives

Green = stored data

Source: NAL
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