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Wideband Speech Coding Algorithm with Application of Wavelet Transform

of & &, of & &
(Seung Won Lee®, Keun Sung Bae®)

"ZEUAD X BB
(H4Yxt: 2001 88 3Y; SHYRE: 20029 58 3Y: WYKL 20024 68 27Y)

Y SR T3] vid ER 2t S0 TAS Hole By AR EY e AdHLE &2
AFEE 7HAA BdY SRS vls) A7 AREAT, B ST E7]A ole A
458 Y9 SR e £E02 WE £ o, oy §89 2 FANAEE 78T
= 9& Aol £ =RolMe 16 kbR AS3E 4Y FUNEE FUR HAES A F A2 g3t
o, At BEsoli 5 2) o) F 54! HFUQ] GSM-EFR oY A R-E81E A 43ln, adjd $58)
e gojEe WS o §3te] 2etg Ry 2GR 37IE A8 F Y SRS AT, At
SRS = Al 439t noy Ao RE3le] 77} 12.2 kbps, 6.7 kbps®} HF £=E RIS
18.9 kbps®| HEEEE 7HA0, B8 S22 56 kbps®] HEEEE 2= G722 SR B3] 9] 93
|23 22 FASHETL

8o Y S EY], EUd SHFEH], flo|2 wg

FaEok 94 EoF 2.2

Wideband speech, characterized by a bandwidth of 50 ~ 7000 Hz, sounds more natural and intelligible,
and is less tiring to listen to when compared to narrowband speech characterized by a bandwidth of 300
~ 3400 Hz, Wideband speech coders, however, have not been as successful as the narrowband speech
coders because of their higher bit rate, In this paper, we propose a new wideband speech coder which combines
the Buropean standard of a narrowband speech coder, i.e,, GSM—-EFR, and a transform coder using the
discrete wavelet transform, The proposed wideband speech coder operates as follows : input speech is first
split into two subbands with equal bandwidth and the two subband signals are coded and decoded by each
subband coder, A GSM-EFR is adopted as a lower subband coder and a subband coder with wavelet
transformed speech is desigmed for a upper subband coder, The total bit rate of the proposed coder is 18,9
kbps (12,2 kbps for lower band coder and 6, 7 kbps for upper band coder), and informal listening test results
have shown that the proposed coder has comparable speech quality to that of G,722 with 56 kbps,
Keywords: Wideband spesch coder, Narrowband speech coder, Wavelet transform
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Fig. 1. Narrowband and wideband speech bandwidth.
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Table 1. Bit allocation of the lower subband coder.
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LL SCHo] LH 0o | HURCHos | e kel | oM
QuellA 10 10 10 9
ols 10 6 5] 6

67

A 2T H|E 5§ Fol7] i3l LL ¥ Qe
ol5& YAEBhe BN AA E- HiolE 9] o5&
RE FSEL o] 52| ZEE AR A, o] 50| g
3HA| BE3h= 0] ohvzt £ Yool F2 BRIk
Fo| PARYTE, o247 T 083t o]S0] F2
TESH Ysioks 22 A7) Apo|2E A {3, olF
o] 2271 4L gHldle 2 &9 Aloj2E H g &
Aoz QFHos REShe |5 HolES e 4
A ol &3} 7V 7P oI5 TS BAEe auj2] 9
AF 10 H|EZ ABRIAT. Wl A] A} 73] g
Ae] o)52 LL Ry o|SH9 vleg A §)~(MF
o] s, o] Hl&E YRR

R . __LH subband gain
LH subband gain ratio= IL subband gain

)

HI subband gain
LL subband gain

(6

. . _ HH subband gain
HH subband gain ratio= LL subband gain

@

HL subband gain ratio=

Al 7HR] e Gl A 2] of 589 FR|2 RPN A E 2
E5 &8 dolg9] o5 vlEgks 2ABIY I 89E
A, LL g9 o5 HlolES /e g 5
ds}A o] 5H| el BE7t B WS e 22 A9
AR|ZE H 88t £27F B2 WO g 2 29 A}
|2 A&7t ol 5u €] 52 AT F o] & Bl
oz FAskelglnt, of Al 712 L9 0|5 vl
< AL st LL {99 o) 5] =3k ¥
of vjaf 7hH W7 Al H o2 2432 nejsle] 6 H|E
& UZT o5y Hol&& g3t FARsH A,

ol fol 23 YL 283 ur ST I3 L
g 3ol49] 2P B B u] 7H] Rojo4 9
Feh Qg At oS | o|SH] e YA
& 29} 7ol Akt wt 2y Azoe 6.7
kbps7} FE D A £33}7]2] W$ED W 12
3L, ALY B SEFEBE HA 18.9 kbps
o AFES Fenh



V. ¥ ¥ a3

12 R ARKE S4RE% GuE) g B
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Table 3. Speech data for the listening test.
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Fig. 8. Performance comparison between proposed and G,
722 56 kbits/sec coder.
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Tabte 4. [TU-R 7 grading table.

Observation Grading
A much better than B 3
A better than B 2
A slightly better tlhan B 1
A same as B 0
A slightty worse than B -1
A worse than B -2
A much worse than B -3

B 5 7 3% A0 HAE
Table 5. Results of the MOS test.

B | 2R | PES R EY5 | BB
478 | 467 | A78 | 467 | 467 | 471

G722
56 kbps

AR Suessp|
18.9 kbps 478 | 456 | 4.89 | 456 ) 467 | 469

B 6 21 YNH) H|ln 3}
Table 6. Comparison results of the log area ratio.

gams | wyse) Fug it
MUHME | G722 56 kbps
i 2172
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4 2412
orgsi 5 1.861
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Fig. 9. Waveforms of the original synthesized speech
{original: dash, synthesized: solid).
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Fig. 10. Spectrums of the original and synthesized speech.
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