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ABSTRACT: Assessing the quality of audio signals is an important consideration in making high quality sounds
and various methods have been developed. This paper provides a general framework of sound quality and a
technical overview of the international standard methods which are described in ITU-T, ITU-R, IEC and ANSI
Recommendations in the speech intelligibility, speech quality, and audio quality areas. In addition, some recent
findings and future works are included.
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Fig. 1. MuRAL Hierarchical system.
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Table 1. The international standard assessment methods
of sound quality.
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Table 2. Examples of MRT, DRT, and PB words list.

MRT Words

went - sent - bent - dent - tent - rent
hold - cold - told - fold - sold - gold
pat - pad - pan - path - pack - pass

Ho} 219
Table 3. KS ISO 8253-3 Korean standard.
Adult Schooler Preschooler
Bisyllabic 36 Words 24 Words 12 Words
word lists | (12x3 lists) | (12x2 lists) (Pictures)
Monosyllabic | 200 Words | 100 Words (lz(goxx(i);?:)
work lists | (50x4 lists) | (25x4 lists) (Pictures)

Sentence lists

80 Sentences
(10x8 lists)

80 Sentences
(10x8 lists)

40 Sentences
(10x4 lists)

o

. o

o) W&ol M =0l HAFAFRE 7N sto] =4t
FEE(KS) 22 7|5 Zolekl o] HEL o]ojE
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E3} 37] A X (air conduction), = Zl%=ZHbone

vibrator)S £3}F & 7 = (bond conduction) Fi= A
7oA A B o7t o] 8- A8

LU = |

j=4

o 32t

DRT Words
Voicing Nasality Sustenation
veal - feel meat - beat vee - bee
bean - peen need - deed sheet - cheat
gin - chin mitt - bit vill - bill
Sibilation Graveness Compactness
zee - thee weed - reed yield - wield
cheep - keep peak - teak key - tea
jilt - gilt bid - did hit - fit
PB Words
List 1 List 2 List 3 List 4
are awe ache bath
bad bait air beast
bar bean bald bee
AL, FAEE] eakE Eol7] sl = AEdt Q1
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4%%A%at-srﬂw44ﬁﬂl Zafok 3t

Q1 A I o) Al HE FAAE, A
o] 5 @zte] Alel 22l 2elo] gt o3l %5
© & 7h5o]of gt
3 %7} wholie s qlofoll A AbgaH z :
cho 24, A Bl5tol 4] ALEHE Hofo ¥ %
é%?é%?ﬁ%ﬂqmm@ﬂﬁ%ﬂmiﬂi
£ to] %22 jol ALg5a Q=) Tl
ol tha A= 1960 41741 9] B B2 n]esto] o)
3 53 Hol SollA] ghe AAle] o) Bt
thol =2 o] Aobslo] ok et o gt
Zop7}E17) gk Al 2 Tkt B o] 444531
wf 2ol 22 55}e] who] AL W/} 9| Qe 2
Aok 5 7ke) gzt A=) g B4} 225 7]
7] o] gt
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E5o] 2 H glem, o] = = A £E411SO 8253-3,
Acoustics-Audiometric test methods-Part 3: Speech audionmetry

o o

AALe) Ao} 87 270G 714 Ao, AHT
AEIRE 71H B4, 209 28 5] Brlol=
A 4 918 A oR A7

KS ISO 8253-39] gt=ro] 20| E&2 o] 5H o
(bisyllabic word list, BWL), ©H2-"4 o] 3 (monosyllabic
word list, MWL), 12| 37 &4 E(sentence list, SL)= -
AElo] Qlom, ZF 3= Az Auk(HE 134 9]
9, 51517 oA 6120, 12l St ] of %
(VF3-5A]) -2 5 -2 5] o] AT} Table 32 =015
0] 744 thepd Aol

Iv. 34 3% g7t

24 S0l ek F H7H= ITU-TP.800 ™ A1
ARGEITE 7)ol A Aol thet B =
o] 71 Wl s A= ACR(Absolute Category
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t4§4@%wAEE%%ELTAﬁAH¢
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%713t} CCRE DCR¥} ARSI 9 B4} 57}
O A E TR R AN G = ol thEck B 7t
A= = WA -S4 2] S48 +3(much better) ~-3(much
worse) 2] 773 2 =2 7|5k} Table 40 ZF B of
A AREE = 24 AL Yepf ek

31, P.800 Wi Qtol| = 3k 7A] 9] Ao o
A & AASHA gkl St ol & S0l B
o] =53 HFE et 37ke] #2 o] A4
30~120 m?’, ZFEFAIZF 500 ms ©]5HE A 200~300ms),
A 288 AsEY o] 9] 37} ¢l 30 dBACIE}
Fol A Al | ofof 5}, H7Fatol] T 8l A<= ThS- 3
74 2L HE ol gk

d= U=

- Moy L pEE 9 sm oFolof g},
Br7le 2Fo5hA] oF
Stefok st 53] 43 2 Bkl 2 1

Table 4. ACR, DCR and CCR scale.

(c) CCR scale

(a) ACR scale (b) DCR scale
5: excellent 5: inaudible
4: good 4: audible but not
3: fair annoying
2: poor 3: slightly annoying
1: bad 2: annoying

1: very annoying

3: much better

2: better

1: slightly better
0: about the same
-1: slight worse
-2: worse

-1: much worse

Table 5. Applicability of ITU-T standards.

Recommen

dations Bandwidrh Applications
P.862 Narrow Telephon:
: Band(300-3400Hz) clephone
P.862.2 | Wide Band(50~7000Hz) Headsets
Narrow, Wide,
P.863 Superwide Band Digital Telephony
(50~14000Hz)

ol YerelX| T32d H3L (2013)
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P.862+=PESQ(Perceptual Evaluation of Speech Quality)
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AZZ, 17E0] A7t mEAS Fak A7) AL F 4159
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e BRCh  A EES 5 242

0El

il

S
S A ) 2B 7 2
%2 Uehpeich

P.862.2= W-PESQ(Wideband PESQ)&. 22|, 3]
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Fig. 3. The PESQ algorithm.
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