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ABSTRACT

This paper describes a new algorithm for encoding spectral shape and envelope in the generic mode of G.718 super-wide

band (SWB). In the G.718 SWB coder, generic mode coding and sinusoidal enhancement are used for the quantization of

modified discrete cosine transform (MDCT)-based parameters in the high frequency band. In the generic mode, the high

frequency band is divided into sub-bands and for every sub-band the most similar match with the selected similarity criteria is

searched from the coded and envelope normalized wideband content. In order to improve the quantization scheme in high

frequency region of speech/audio signals, the modified generic mode by the improvement of the generic mode in G.718 SWB

is proposed. In the proposed generic mode, perceptual vector quantization of spectral envelopes and the resolution increase for

spectral copy are used. The performance of the proposed algorithm is evaluated in terms of objective quality. Experimental

results show that the proposed algorithm increases the quality of sounds significantly.
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¥ 1. G718 SWBS| 7+ AF Al ¥ 7= 4 Ve
Table 1. Structure and technology for each transmission
layer of G.718 SWB

A AS HES = 7l<

G.718 codec | 32 kbps Multi-mode ACELP (algebraic
code-excited linear prediction
core), embedded enhancement

layers

Generic mode / Sinusoidal mode
HB coding

Layer 6mono | +4 kbps

Layer 7mono | +4 kbps Additional HB sinusoids

Layer 8mono | +8 kbps Additional HB sinusoids

Synthesized 32 kbit's
signal (MDCT domain)

Down- G718
sampling [ ] core

Tonality
estimation

A

No Generic Additional
mode sinusoids

32 kHz input
signal

A

>y Sinusoidal Additional

—p
mode

sinusoids

Note: Grey arrows indicate inputs to the bitstream.

1% 1. G718 SWB Z4le] H3538l7] EErjo|o] 13
Figure 1. Block diagram of G.718 SWB Encoder
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Hrh SWB QlEZE oA WA ¥ 45 E MDCT 922
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modeE ©]&3te F353rt gt o] A SWB %
A A WA HE ASA Feo] o] Fojxitt I o] %
A% AFNM+= F7142 sinusoidal modeE F3f| sinusoidal
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Ego wet Sdo] FE
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3. G718 SWB Generic Mode

G.718 SWB ZH 42| generic mode= Layer 6mono®ll4]
AREET SWB =T oA WA dY AZE MDCT 992
2 W3ty HEd MDCTE 7HA1 B AES A3
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H&E Generic Mode Coding

T} Generic modeE Q°F AW3elH, 7|[EHOZ 1B g9 9
MDCTE HAFste] HB €99 NS YA s Zolth4].

Qrof|A] A3} 0], generic mode= EE AJEo] A5}
A & 74§ttt ALHET Generic model A= G.718 3t
39 (core codec)dllA FEslE MDCT (LBS] MDCT)E
HBOll ©]-&3t}. HBS] MDCTE 4 7§¢] WH=(40 MDCT, 70
MDCT, 70 MDCT, 100 MDCTE 4, %A38e LB
MDCT®9}E] correlations &3l 7 & A== MDCT A%
JEl~E AF3nh o] & HsiA, M4, ¥AsHE LB MDCTE
357 WER U § F 1Y 2AY HER o5 2HS &
o $EE HB MDCTE ol &3 A% 999 o]53% =1
FYY o5& Tl HETHYU AstE vk =3, FUHE
sinusoidal codings &3l ¥As} a5 /NS drh B
71el4 LB MDCTEREH ZH&H QAYxE o]83t9 HB
MDCTE AAdsta, FAslste] ded HE d99 o5+
2 999 o]5& F3le HB MDCT 4l&EE HIFHo= A
At} FASEE 918 HB MDCTE 22 ()3 2] Yo
ZITH4).

Mgy, = My, (k+280), k= 0,...,39 (1
Mgy = My, (k+320), k= 0,...,69
My = My, (k+390), k=0
M, = My, (k+460), k=0

A7), Mi, (k)= 7t ABWES Yehla, 2 AEise]
Zol= 40, 70, 70 I 100 NS MDCT 94 S9<S 7=
=3

4. A2tE Modefied Generic Mode

Modified generic mode®] 7]& 72 7]&2] generic mode
oA MDCT shape= UEll= Wi=9] 748 gAsta, 7]&
o] A o]F thale] MEvit}t o]5 E4E BIEE F IUES
2~HER A (spectrum envelope)S WALSlste] FE|H = 7]
HEe] MDCT ©]5< BA43h= Wiolth. G718 SWB SLdol|A]
£ <3E oA & F %ol 32 kbpsol A FE HB G H]
Egdo] Fojzin) 7|E wo|agRRlA s AA o] 58 AN
ShE generic modeE AHEF O B Ao A= o]2fdt w2
o el Fa = otk & AFellAs SwBE] A WA
A& ATAA HB & SRSl Foi% HIEE= 80 HIEE
2 -85} MDCT shape® HEIHI 3 7]¥ke] MDCT ©|5 &
Foll -8 AL F UEF 2HsIuTh

7189 generic mode®2] ol A= HBS M= E&ho] 4 7)) 8}
of oF HEZ LB FolA =R MDCTE BA] 27
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E, 6 - 13 Aol 9 HIEYE sttt UHR] 6HIEE o &
o2 A FUh 7]¥ generic mode®} modified generic mode
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#=7F 2 LB %] MDCTE A 9tk 4 = 7M 2
AFgH LB MDCT Ql¥ 25 2hs 4#s Aojth
sbWidth (i)
(Mow (k) X Mhigh, (k))
_ k=0
Clk) = sbWidth (1) b Width ()
\/ Z (Mow (k))2 X Z (Mtigh (k))Q
k=0 k=0
,7=20,...,280— sb Width (i)
M, (k)= m(j+ k) < Spec(sbStart(i)+ k)
M, (k) = m (280 + sbStart (i) + k)
)
T2 2)NA Spec( - )& H53t @A FE st F
o 449 uo] MDCT # & ZAI717] fste] ol &=+
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LFB(i log(% E ) i=0,1,..,13 (3)
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o) Fo A 0 X e 7 - 14 kHz 210UiR] ARE T
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oA 13 2A A2 F Jie WEHYFPOE Fi MKM
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Figure 2. Filterbank partitioning method
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3. F2EY SA3E A% &9 DB %4 4 H71E ST AF &4
Table 3. Traing DB for cepstrum quantization Table 4. Experimental environments for sound quality evaluation
o of (143 ) POP .(Korean POP X3H 8 AE 32 kHz FHE, T, 16 HE
Slassw ‘40/‘115_ - HAE DB ok g 2 LA 14 B
&4 e sy = B0 OE °F 20 2 get 7 3l
T 6 = w78 = 36 kbps] RIES 37
= 343,072 9F) A5 B7h 38| BSD 34
" & et 24 wdel tiEd 4 23 G718 SWB 36
ol ] kbps Bt} Akt WHS ARESIS A dsel U AS
AT 47} Jon, Fot o i) AP A FA At
g ° 1 e A}%@}%&% AS Aol YL AL FAY 57} 9
£ a o} < 4>t HlAE HolE o Wi BSD A7E e o]
§ , o =4 HolH Jé# BSD Z#%= HH 7]E G718 SWBET
E A|FE modified generic modeE AHEE A9~ ¢F 2.5 dB ©)%
4 AdEe As S48 471 Aok =3 2o doly B+
N BSD A5 B 7|EW2A o Hlg)] Ake W2 AHSI S
0 50 100 150 200 250 300 350 400 450 500
Codebooksize 7%, oF 1.7 dB o 7H’“5]E As T 71 Atk o=
a9 4 FEH 37] 8 intra-distance 74 A} 7121 generic modeclAf HAHL A €] Srhs WS
Figure 4. Intra-distance result for each codebook size eldA WgkE vehd= i.ﬂga% AR S SAEete] 2E 3
EQ3hE o] 5385 Eolvd v AFHYES eI 9o
o] WlE] 3o g Fo] ztzh dAslE st o)So o 1, HBS MDCT AEWIEE 4o as S48 Y +
3 A2EF ka3l A9 1 e ouA e AZEH 0 NS HRIth E=3H 7]E generic mode?] 74-$- TFE 80 H]
ZHE 8 HIE A3 &9, UwA A5 5 2 719 HE EE BT AMgshe v, ARkE Y Ol]/ﬂb T35 NAFE
Aoz Fof 717t 9 HIE UdASE 35Tt < 98l 6 HIES] o] HIEE EA F3k7] wEel F2 H
=4 WUHE Slal <& 4> Zo] AF FAHL TAIATH EE AZL 2 A0 el AFgE o U HiE de
G.718 SWB2| A% HIEEL generic modeE A Y3h= 36 F AS AoE 7y
kbps = AU 43 AAE A flst] AdA o
7F 9%<l Bark’s scale distortion (BSD)E AR5} THS]. BSD 6. A&
& AX¥st7] 98l 512-FFT (fast Fourier transform) ©] 30 ms B =HoA= G718 SWBOA HBS A5 ARE 93] 9
T4 ZeA 2R F 10 mgbALe 2 SIS, Bark's W= b BIE RN R WA 230 layerol A A8
seale BE BAZ T AL 33 oA Fol A5 @o= B 7129 generic mode® AN LTS AL
AT T4 @)l BSDE 771 #7 F4S e, ok AjME daejEolAe 71E generic modedll X AHEEE
1 e A e dols E%oH Wit 5 SH 224 LB
Y (BSDY) A E T AREE RS MU s, Ef&, 7)&
BSD= —1—— ® o) A o5& F o AR sl Yebd 4 Y= Auw
D ( D (/:;%))2) co] 2HEY AHo] LA HE FFL 99 %MEE;_O_
o = Wastel PABE sUste] ¥ NES Fo|AAE 21
A7V, 1, k= Z7E ZHQ) Qld 29l FE WA s < E=olE e ARESITh AjkE WAs A 8-St 49
ERH, T 9F N Z2F AA Zg Ao S} WA P W9 gk A3}, 71E9] generic mode Bt} S&o] FYEHE & 5 3
N-1 Atk AFE 2 Fol ©o]5E& THWA 7§ MDCT o5
+& vehant Bsp = ¥ (1,1, = A, & BASE PY, 5 A2EY WY PHsE Fa 2¥E
L), Lym(k)—‘: 247r YA Ee] PE WA R 9 HAE 3 A8E A3 st AFeh= W2 generic mode coding
Bk ooldgt oE oAt ARl algebraic  vector

Aze) A oA E kit
<718 559} <718 ool A oA = Lok TEk A% Hlm quantization(AVQ)Y} factorial pulse coding (FPC)olA = ZA|
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a9 5. Albe g3l 9|3 spectral distortion 2%}
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Figure 5. Spectral distortion result by proposed
algorithm (Speech files)

0 T T T T T
—H—G.718 $WB

BSD{dE)
da

Sentence Index
a9 6. AR dg]Fol 2]k spectral distortion
Aot )
Figure 6. Spectral distortion result by proposed
algorithm (Music files)

X 4. HZE ©lo|He| F¢ BSD 54 A (dB)
Table 4. Average BSDs for test DB (dB)

G.718 SWB Proposed
=4 -2.004 -4.543
=% -1.716 -3.431

Hrh G718 SWB ZHoA dA| Atg Wae dgdHE HE
ZHo|A 7]E Bd HlE| o & HEE AMESl7] w&o

YAicIet S0 HM4d M3S (2010)

modified generic modeE AT we] Ao HIEE 3einlH
P35 ek B Wby H&ste EE fdske At
e sttt

o] =EL 2012dE AW (mEHEr|ER)e] AYor F
TATAGES] Z2ATARAAL S wol FPE APt
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