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The Assessment on the Sound Quality of Reduced Frequency Selectivity of
Hearing Impaired People
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Abstract - The reduced frequency selectivity is a typical phenomenon of sensorineural hearing loss. In this paper, we
compared two modeling methods for reduced frequency selectivity of hearing impaired people. The two models of reduced
frequency selectivity were made using LPC(linear prediction coding) algorithm and bandwidth control algorithm based on
ERB(equivalent rectangular bandwidth) of auditory filter, respectively. To compare the effectiveness of two models, we
compared the result of PESQ (perceptual evaluation of speech quality) and LLR(log likelihood ratio) using 36 Korean
words of two syllables. To verify the effect on noise condition, we mixed white and babble noise with 0dB and -3dB
SNR to speech words. As the result, it is confirmed that the PESQ score of bandwidth control algorithm is higher than

the score of LPC algorithm, on the other hands,

and the LLR score of LPC algorithm is lower than the score of

bandwidth control algorithm. It means that both non-linearity and widen auditory filter characteristics caused by reduced
frequency selectivity could be more reflected in bandwidth control algorithm than in LPC algorithm.

Key Words : Reduced frequency selectivity, Widened auditory filter, ERB, LPC
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(b) Asymmetric roex
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4.2.1 PESQ(Perceptual Evaluation of Speech Quality)
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Fig. 6 The block diagram for the conception of PESQ
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Table 1 Average PESQ score in the white noise
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Table 2 Average PESQ score in the babble noise
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4.1194 3.6432 3.5730 3.6222
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(a) PESQ white (b) PESQ babble
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Fig. 7 PESQ experiment result for the white (a) and babble (b) noise
(a) LLR white (b) LLR babble
14 09
08
12
07
1
06
08 MERBZ g5 MERB3
" 20LPC % 20LPC
06 #ERB6 04 #ERBE
212LPC #12LPC
03
04
02
0.2
01
0 L2, ]
Mo noise 0dB -3dB

3% 8 LLR A Z3k: (a) WA (white) &=, (b) b Z(babble) &S
Fig. 8 LLR experiment result for the white (a) and babble (b) noise

wA ol = AEelA Hd PESQ#E And grel T vgAT, LPCY A5 1¥A 7] Wil %
ERBe A% ERB+#39 zto] ERBx6°] ZtHt}l =74 uge A o2 PESQ#te] BHAl v zlelth. o]& WARle] F 3t
= ¢ g Ut ol A4 FHIF goldss g4 & ¢ Adue F£3F A4E xds] AsME FAZEEHt A
o] Wolg ojwgtt wekx HZt AEe] ERBE ol & °] ERBE °]&3% duEFol o v ARE 7pA2te=
dunEEe $AHUY Holxl H7 FHE 59 & 5+ o A& ouaty o= ofgo] LLRY Aol % wpzirbA =
I T F ok ole AN E ugrbA ol 7 LhERd T

£

o] AS BE F3eA PESQ#te] ERBE ©] &3t 52 LLR "ot Ad &=t
woh s e A B

N o
- ([3 e e -

RomE o — R

E 32 MA(white) FaolAel H23 Aol it LLR

o
e =
N

—

i)
)
1o,

A

2,

N

—

e o =} Ve A w A o A o)

RO A D A AU

uel Ak glA AW 37 B 94 A7) FAola E 4% HE(babble) FEoIMe) A AR P
MAPA 54S /b3 gled ERBE ol &% & LLR X0tk 19 8& 284 7o) wof 36749 it
o A% oleld aARE e 54E 2 Wyl WFe] PESQ  LLR @< Uehd gtk 47e wele gl gl



HM71&s=gX 60 63 20114 68

33, 0dB SNRS! 743, -3dB SNRSl A-3o
ERB=3, 2024 LPC, ERB#6, 122t5 LPC & 185 <
A F wolZ7E Qe e deT vag stu
Zz Ao wmolzet YSE 4L S wus
Bt LLR S At 29 89 (a)x= WA (white)#
Lol e 3ol (b)& HlE(babble)F g0l A2 AF3to|t},

E: 3 M (white) SolMel W LLR
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