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A New Objective Speech Quality Measure Over Mobile
Communication Using Bark Coherence Function
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ABSTRACT

A new methodology for perceptual quality measure is presented. The new method defines bark coherence
function (BCF) as a new cognition module. False prediction errors are occasionally observed in previously
developed perceptual models when they are applied to the end-to-end speech quality measurement of
communication systems. Those errors are mainly caused by the linear distortion of the analogue interface of the
system being evaluated. The BCF itself normalizes those effects of linear filtering, so that it is ideal for the
speech quality assessment of mobile communication systems. To evaluate the performance of the new perceptual
model, the regression analysis was performed with CDMA digital cellular, CDMA personal communication service
(PCS) and speech codec’s. The correlation coefficients computed using the BCF showed noticeable improvements
over the perceptual speech quality measure (PSQM) and the measuring normalizing block (MNB) that are
recommended by ITU-T. Robustness of the BCF to various conditions was also tested
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t} #= =z|zle o]&3dl] DAT(Digital Audio
Tape)ell 2= o)F A3} P& B & 24
AlEE AAgsle] F43bH, PSTNG whejgioll
2208 &4 A5 S DATH g3l = uiglg
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Aol H55 AL o)FA 4 24 4
3 dolHd T £2F2 RFIebd], PSTN®g
oz} Ak wE|E o] AalE Hdd AY
Fo2 Qs Ade] kg wel e 84 4EE
+ A &, PSTNERE: A3 84 A5ES B Fo8
gk 39 ¥4 sl PSQMe) A9 AT}l BT
o wisle] zhzke) AblAlR= 07983 091102
s Sala APl ot ATel BEU} A
o 9)g uj AgAlGE 05582 vj-$- WelAlr) =,
2T 4 A= 47} 04373 043501 ATs)
BT7} 4e 7$3= 0.7720]ck o] AT} B
Al 554 dlolel7l EFt PSTNE| opdz2 1 B4
o] EEjEE Ay ofFoz lsle] PSQMzle] 9
%L W] oFelck. MNBE ATS} BE7 49 9]
£ 75 A7 A9l nisle A At Als)
#] ¢}2v} “Per-Condition Correlation”ol] #:43} =
ez AHH o Age] Wejxlr). BCRe ohd
2o Axg] BA] dag x| ermz, AT
7% 0.881, B¢ 7% 0926 18]z AT BE
o] 4o 1€ 79 09032 A e 2= 5
2E ASd oA & AGPAE vt |
2E Q= opd@a olf HAx"le) AnsA
BCF7} 71 &2 AWl e g 5 d2E 1
i} gx9 A walch

¥ 3& 3= CDMA tix|Y A S2) ) ~E(Digital
Cellular System : DCS)%} CDMA PCS A)2gle]
gt 378 Ao} HAE OIS CDMA DCS
83 HAE IVE CDMA PCSE 7o) =8
#He dAE 1, 09 8%k, HAE I IVE
B3l BCFY Aol FHoPehd thA gldt < gl
o} 5g dHeleedlA 7pE A)dg sk o
+ VolIP (Voice over Internet Prorocol)} 72 ¥
72 7ME 54 AE Al A wiEy, A
A $4 Wyt Az"e] Aes AHEAZI HsE
IVETH HAE 14 7P A]de] o 253 2]

E 2 PCSs} AMPS of i3 AgAel 2550}

=1 e]2 sl AP ARA 3 WP 2F
Hl2E MI0] EAE IV ujsle] Y AgrAles
vehdick sPaAAEAE AAEsl] 181, A
Ao AugEs o4 &4 SvIskE #Ex
on, AL gFge] Ay gal o] HxA
o2 HEFA F715HE FHsinh Bk IVelA
w7 Fhgo] wAH e ol FL TRl Y&
VEAE de AREEA Wrpge Aeg Al
ek ole 71&e] A A Jriye] F2 84
2asplE Wris) Slsle] AgEr] wEeln.
PSQM2- ol5RAFC R qlsle] wiAARge] o]
FEo] ZAEA] wE ol5HAle] W glE
BCFoj] H]3lod & AJ5-& malck

¥ 3. DCSs} PCSo iyt AgApel 2R 0

Correlation Coefficient /| SEE
Test
PSQM MNB I BCF
I 0.692/0.671 0.667/0.755 0.840/0.505
v 0.929/0.453 0.794/0.793 0.958/0.349

Ao R ® 4ol Astd FAFEE)e o
¢ EAAAE AEslglch BlAEVE 2.4~16kbps
2X%35387], DAT loop 8]l MNRU
(Modulated Noise Reference Unit)!'?/(5~35dB)S-&
E&sle] € AE VIs 24~32kbps S R58l7] 2
#]3 MNRU (5~25dB)5-2| #71-5 x3Hieh 4
dojEls 2% mE4] dojg ngFglon Tty
Wi Z2d o viE rlYg dFAel FHeR
gsledFch HAE VieA] 64kbps PCMo] $1-5.2
2 AMEERlY. A8 Aa) BCFr) vE o) 533 &
A Jrhe sl A= e eAdHEsy) Bt
o= 7l&e] $4 97} el PSQMa MNBe
Hjaled Holyt A58 713l Elsick

Correlation Coefficient /| SEE
Test PSQM MNB 1I BCF
A B A+B A B A+B A B A+B
I 0.798 0.911 0.558 0.763 0.878 0.764 0.881 0.926 0.903
] 0.437 [ 0435 / 0772 /0.468 / 0.506 / 0.600 / 0.342 / 0.399 / 0.400
- 0.890 0.904 0.852 0.548 0.516 0.530 0.923 0.880 0.891
/ 0.616 / 0.614 / 0727 /1,130 / 1.230 / 1.179 / 0520 / 0.680 / 0.632
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/v 2FfRs §5E o4 o F Y $4 Wt

E 4. fAYEEe gt dgtAest 254 ea)

Correlation Coefficient / SEE

Test
PSQM MNB II BCF
V| 0916/0.322 0.875/0.389 0.913/0.327
VI| 0.878/0.416 0.792/0.530 0.910/0.361
Vi.d g

¥ o7 Ae 3% W vim e 4y
dli ZalRdx PeE ARt oF o83
CDMA o|% A8 A|=glol] dj3le] Ada3 4%
7He st & 9 EARE $18kd MOS 3
7} st 22 HAE de A2 AT E A
ekslidck A3 A3 BCFE 7| ITU-T d3skal
PSQM=} MNBel| Hjsle] b4 S} £ A
BAE el YEENet olF sk A4
R P Al @b RARPINYE 9w &
W3] 13 Fll Qlok
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