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A decoding method is provided. Selecting, based on a mode information obtained from a bit stream
including at least one of an encoded audio signal and an encoded speech signal, one of a first decoding
scheme without inter-frame prediction and a second decoding scheme with the inter-frame prediction, where
the mode information is obtained based on a predictive error in an open-loop manner in an encoding end.
Decoding, performed by a processor, the bit stream, based on the selected decoding scheme, for
reconstruction of audio or speech, wherein the first decoding scheme comprises a block-constrained trellis-
structured de-quantizer and an intra-frame predictor, wherein the bitstream is obtained based on a voiced
coding mode from among a plurality of coding modes.
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Ve~ HAHEANEEAR B E TR A REOR T2 T
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Spectral Frequency ; LSF) S EHMHZE /4% ( Immittance Spectral
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J7 A AT RE R LSF {5 S50 A8 4k DL R By 3a o Yy 75 A it AH B M 2 B
e b -

[0005] LSF i R s 2 st - BHRNmARS 2
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B T A DL R HEL BRI A
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MHRBERECEMNEEAEHEMENZ S —2 787 ZE DR
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DREREZZEE TN EDV —F 0 DI - f 25 65 15
Ha &R rom g 2 SRR (LPC) 28 DL K 45 6 /5 =0 1T
MR o R I A O 5 A RE H AR Y B & R L TR T Z B IR AR A
(EFEMMBN 2% —REBE T T EUREMEBBN 2% X8
TAEHE TN —ZM AR E T (L&A 2 LPC 28 - H Pl 47 65 15
AR mIBE X THEXLE (b2 LPC 2 8UE TN - K
S 18 B B A 4 B O A T R TR AR =0 PRI AR 2= DL (S i A
ERReth 2 20 —ZHyE N T LLHANE -

[0014] HR4E— B0 % (8 (IR MEE I Bl 2 55— REBE - 2t — &8+
ot BTt E o e S EEHIT c ArllE(E HoT IR F B
e LR G 5 Z L e R PRI D — 3 o S H i A e 05 2 (B
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EET b2BSTEHRETHNS - LU - Pl f7 65 5 4 %
BaE R TR Z &GRS (LPC) 2 B DL K 4 il 152 20 4 1T 7
B > P A A 5 A5 AHRE J B Y B & S A T U T 2 S R AR e T A iR
AEMEN S —RE T LA EUREMAERENZE X871
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1 Ry AR A% B 1 B it 4] A

2A £ [E 2D KA1l 1 2%
R S R S = ' B -

3 BIRBEAORIEEOIAISGRETHNGREDES (LPC) HBE T
fbes 2 T BRIE -
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6 M IRB B RIEE G HY B T LB R B a2 T 0EE -

TA LUK [ 7B Ry s HARIR BR R EHE BT AT E 6 2 & ki
CBE e C RIFZAEE -

8 MIRE S —PInMEE AR E TLEEERERS Z T8

9 it B 58l i A1 1 5% 4 085 o 15 =5 ke 55 B 1] 72 408 B U 1 (S 2
PEIRRE Z &
10 B iRE 55— PR e E 8y LPC (2B = T{has 2 J7 B
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13 BRI 55— BREE B GTHY LPC (B8 E T 1Las Z 7B

14 SiR15 5 —OnEE ey LPC B & T1{has 2 78

15 BB 5 — Pt E Gy LPC (R¥ & 7 {bhas 2 )75

16A LL R I8 16B J5 AR 45 FoAth 6 71 P & i 1Y LPC A3 & 1
fegs Z I BRIE -

17A 28 17C iR 35 H A B s 7 & Be GRY LPC (A B & 1L
s 2 J7 B E -

18 S iR1% 55 — PR E i ey LPC RE & T {has 2 /7B

19 BB S Pt E AT LPC (R8&E r{bas 2 )7

20 B iRIE 5 — PIRTEE M GIHY LPC (R &E T1bds Z JT 8

21 BIRBHURMEE O 2 T heas JH A SR ER 2 J7 Bl -

22 Ry Et IIRIR G R R B i Y B T L es A B T A 2
HEEZ e -

23 R fR R BoRVE & HE BT R 25 BRE A E 2 BRI -

24 BRI EFE R AIHY LPC 8 X & T {bas Z 7 BEIE -

25 B — PR E AR LPC (B L E r{bas 2 /i
bR -

26 MR BIRMEE TG G AL 25 2 LPC (B E E b
TR —LETIEARURELEETE A EZER Z )5 8E -

27 Ry SRR GUORMEE MO RY &L A Z AR E -
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B 28 Ryl IR IR G R EEHE P R E T (LA ZRIEE -
B 29 BB OIREER AN 2wl EE Z & et 27

B 30 HIRBEOUREERAINE & EIEERH ' oot 2
PR e -

[ 31 Ry AR 9% B on M B B Y B3 R AR A DL R A AR A
B ILZ T BE -

(& 5 0]

[0017] AREARE ST nsf & EEH 2 AEREN U R L
O > HRFAE B 2 o R BH L B B o 5 Al A s 2 OO T
B - 280 > FEELEE o Rr 2 1R 1R B O 3 A R A 58 RS IR
F95E fa B 2 20 0 TR B & R AN 58 W A& 2 0 18 DL R B Al #E I A
& — Bl » FRECE BP0 o £ DU o SR EE A A
T BE B0 S - N Ry BOHI D RE Sl 46 2 A 0 B A 6 o iR A 4%
TR -

(0018] R 2R &% 40 55 — DA J 55 = 2 ffo 58 =7 JH DLl 2% 72 o¢
> Bocth A g Z il sE PR & o ol &h v A DAt 3 — oo R 55 — T fF
& 77 B

[0019] 7E 7 v 3% 25 vh i FH 22 i 55 (2 F DL i 5 2 ) o 14 3 e
B Hog A 1 A (8 22 IR A 52 B - HE 2R S B ARSI
2 Ty A Y [E] ey 8 95 R AT AE B B TS UZ (E 2 — AT RE F R AE A
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& R & O 2 o &8 - (B AT A — R flo S AR A 3 L IE Rl
HZEE ~ FEA G il 5 2 B A RE L o I 0 fERFE
BN AEHAHFAAREE S > HELEX N - KiE
BIMERY L P g FE A Al flo 58 2 & 58 - UL - AR AR IS P E
ZilasE A RS 2 B LA EFE - M2 HiTsE 2 & &L RAE
REFEHM S L2 N E %

[0020] BE@PArREQGERPA 2 RE  RIFWERER
BN AMERE - EARHFE T o EEA > FENCEE LK
AR 2 fusE A LUE R T E i L R B~ DER R E - gt
TR H & ZFAE > A e PR bR — 2% (8 H A R 2 B -
LB~ BRAE - TR BHREEHA S ZFEESORIIAY AT REM:
(0021 5K B b 8 =X o0 50 o0 i At AR S5 BARE 2 > BERT B X @
T ARSI 2 B B G o [ 2 AR [F Y 28 B R on A [F Y
Teff o HO A R 4 i B AR A
[0022] &E4n "z /D —F" WREEHEL I ZF BRI E
B T 1 < B {8 75 BE i A 2 605 BE b Z B BT i e
[0023] I BIRBOURMEE AR E Z RmIEEE 100 Z 5 IE -
[0024] | PERZBETRIGEE 100 TTE & HERS (Pl
L I3 B 9T (central processing unit 5 CPU)) 111 ~ A3 b K 41
PEFEM ( Linear Prediction s LP) s3#fr &% 113 ~ § G 0B 245 115
ST GRS (LPC) GEE TLes 117 - & EA RS 119 D
FSHBEIEE 121- B FHEEET 100 chb 28 -FTmEDd
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—pa¥ds (Pl - P UpE BT (central processing unit : CPU))
DEaespne/b B P8 - BEE > FTafEEN - &
FHCHMG - RERm - UM AR EEE BeEE o AW B
HUER > W BL TR -

[0025] 2FlE 1 FHEEHE S 111 0] FpE B im A5 55 5% - (£ HIE
HEAT  JHEBETFERERAFENMARTE > A RE
Wt Z AR VR B R A Gm 5 - SRANI S > FHEBEES 111 "shdT
e B R ~ TH 5B B BRI B B A

[0026] #HEE LK LP o3 #r&s 113 BT HE fy o0 B S 3k b 2 g R B 4K
MR 2 58T (E 9T LP A A HL LPC (R 8 - 8 208 % &6l
MEBTT — X LP i - B RSN E T ' E R > A5 E
TR BRI K EL B LP o34t » FEBLF 5 T > — 2K LP o3 A Ry 1 ¥ 50
fEl 2 LP ({ERE X LP sp A ifi #6017 ) > H55— K LP 3 Al By Ky
BEETwE X RS Y f i1 EZ LP - f£EFR T - & 5w
FE Z SR I 75 71 TP B0 BT RRAE 22 26 1 1 GHURE & P Ay e 4% 1 SHAE -
H o wit sRAE 2 BRAE i 35 7R 5l S A BRAE 2 26 1 5~ R & /Y B 4%
TEE - BHIME - —(EEHAE AT B 4 [ 55 HEH AL -

[0027] R 1~ 5HAE $5 71 17 £ 1 R 5 Al SHHE 2 BHORE I 19 B 4% 1 3l
A B R & i AR 2 BHAE Ui Y A 4% 7 BRAE 2 TR Y 1 5HUAE & T Ay — =¢
2l 5 &RAE © [NIE > SREE LA R LP o3 s 113 0T ff B 4R 4 9 {8 = f9
{6 LA EHY LPC (B SR o - B A B9 H%EHTE > LPC (A& ]

AEE 10> B AGRBRMATER T EHREE 16 £ 20 200 >
510 B » 4670 E(EURIIH)

Ellll‘
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LPC (8 Z 4TS A PRIC L -

[0028) 4muSt=CBE 18 115 ml AR IR 25 2R A2 AR 15 25 (18 4 5 15 =X
2z —F - fLAh > SR UERELS 115 T REHEHESEERZR
M (EMITER » FHERSHBRZ o &g ) REREZE
FUEEA T 2 —& - A > dRAB B NBE R 115 AR H % 2
RUKGBEER LA AERL HMEHBHATZ —%& -

[0029] LPC A& & F a8 117 o8 FALHMaE LR LP 317 &8
113 fifi il LPC 4% - LPC (A% & v 1Las 117 Al fE i LPC (R %
W E G E T b2 M GRERSITE L - LPC GREE T
ae 117 EFEFERZE TLATERE BHEES MR T Z
—EF R T EYZE TS - Pl 2 (# B3 8 & A (R AE RS
PR Z 5 — B AL DL R (o PO A eI TROAN 2 25 — B8 1€ > H LPC A &= 1
feds 117 FEHORETEE TEBEEMHS 2 B ERE -
ETETEPZ -FRETLEZEY - 2& > LPC BB E 11k
gs 117 Al gt — R H A HERTENZ S —8 (BT EK
8271t LPC (8 H et ¥ 55 RIS e FIAE R N 256 — 8 11k
HEAKE AL LPC (8 - HERYSHE AR —RIC DL S =
PR —H W E T B R o 55— A BT Tk HI AT 47 tE AT (5] 2L
HAME -

[0030] wre i 4mu5es 119 TR LPC ¥ E T1L28 117
2 7f{bZ LPC (REUETT b5 K E F A v - AT EHE ARG 119
AEDNEmMIEEAEREDS 115 BEZGHEAATHEE b2
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LPC HBUETRES - TSGR 119 0] DIERAME B 1~ 3 AE &
fir ¥ LPC 5% 2 0 Eh (= 57 AT 4R 15 -

[0031) FEn/ BRI 4miEEE 119 F{FHZ HEEE L ZEH A &
S e i =X 4% 14 TE ORI ( Code-Excited Linear Prediction ; CELP ) &l {{
% CELP ( Algebraic CELP : ACELP) - a] fR$Z & i 15 2 55 40 (£
BEIAGRAS H E L - CELP HEA T AR RIS LPC HEi s RS
HhHEHBRERESRES - HEEEENYw - BN E DL E E
BEE N Ay o [ EEEP R B GG 119 RS 2 E AT EE LA R
4 % I 1% ERAE -

[0032] S 4RuGEs 121 4R 055 Hh Mg 1% i B 7S g 68 69 2 B DL
HHEAGERMATRS - BEANE > wEHENEHEHEXZ S8 -
A {5 7 o (S i 2 B R A 8% 121 AR AT TR -

[0033] 2A £[E 2D KAl hlE | 2B T RIEEE 100 2 47 H5H
RS 1S BEENSEEHEAZE - B 2A DUKE 2C K iE
s E e fumm Z BB A ZER (R Sfroe R 2 H0)
TR ARTER ' G 0 BB 2B BLAE 2D B AE S B4 B 1L
e < B H /N2 FE 5 CIRED - ARz T e B 2B ) T o
G EH -

[0034] EH - FEEMmRBZHER T > o S HEEHEEEEE
St By — R 4w ( Generic Coding ; GC) & 3 DL B {8 &5 4 15
( Transition Coding ; TC) 3 » A4 [E 2A F xR - FESEFE T

GC #HA B EMEREN (Unvoiced Coding 1 UC) 1H\LL K H = &R
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i ( Voiced Coding 5 VC) = - fES LR Z BN T » A —2F
& E 4R i (Inactive Coding 5 IC) (DL K B il 4R i ( Audio
Coding ; AC) iz » 7L E 2C FA7R -

(00351 pt4h - FEARALTTIC R ZEIL T - ol R EE & (E 9% 0 B GC
B~ UC R - VC IR LK TC B - ai{EE 2B iR » kLA -
AR TC TR ZE AT » FTE—PEE& ICHEAL K ACHEX > 4
£ I8 2D TR -

[0036] fElE 2A DL [E 2C -

i

e E B A EFEBEON EEE
R M R g JEE UCESL - BT ER AR
BEER > WEEE VOES - TCEATHLGER B AEEME 2
B9t AEPTE SRS o BT ER 2R ERSE - GC B HA]
FH LA 685 H At (Z 5% - UC =0~ VC = ~ TC =LA f GC i =02
FEAAE ITU-T G718 R FTEHY AR 2 T % - HARNIE -
[0037] f£fE 2B DAK[&E 2D f > St ¥ EE ICHS > HEFES
B Z e N el > A2 ACEK -

[0038] mIfREEEEHR T HEHBEAFEE—DHE - 7§
st e B 9E AR AR (B30 ) ZEHHAT (Narrow Band 3 NB) -~ &
5875 ( Wide Band ; WB) ~ # EHH % ( Super Wide Band ; SWB) [/
K 4= #8%5 (Full Band ; FB) - NB 1] H54%Y 300 Hz £ % 3400 Hz 5
4) 50 Hz Z£4J 4000 Hz 2 $#8E » WB 5] EH4J 50 Hz £%J 7000 Hz
54y 50 Hz £ %Y 8000 Hz 7 #% > SWB 1 HH4Y 50 Hz £ % 14000

Hz 24 50 Hz £ 4 16000 Hz ~ #8 %> H FB 1] A A = £ %7 20000 Hz
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ZHE - I TR ARZIBERER VT TEMSRE > HARRK
Rooeo BB o EADL B AR EE o B e SR T Z o S Ay 5 2] R i
[0039] B 1| o] X 4RI5ES 119 nf #5 i (A ¥ E N LB 2A &
2D g R & b5 AR 20 Y A [E] R A U BA KGR 5 LPC R B - E
HIE T 4w s 15 20 2 B DUR 4 5 A5 20 2 B EH B > AT RE 75 S48 1
JI1 ¥ JE I 1 0E = 4 085 15 =AY 58 5 15 9% 75 a4 05 5

[0040] %= 1 f@oRAE 4 EERHEHEZF N TR E FLJ7 & DLRES
g - e > TR AERERMBENZE L hEmAa L e
4% > HAlREHERMBNZ 2 b hAmB NG ZE - It
b VQ TR E & F1bE8 > H BC-TCQ FE R & #1434 AR 4 115

= 116 g% ( block-constrained trellis-coded quantizer ) °

% 1]
EEES | R & S
UC~NB/WB %jﬂg\zlﬁ VQ + BC-TCQ
s VQ + BC-TCQ
Lk
VC - NB/WB i;f HE R T+ L HE P T
s BC-TCQ
% i VQ + BC-TCQ
GeNpwe | LE HE T LA R 1 T
s BC-TCQ
TC - NB/WB I 5 4 VQ + BC-TCQ

L0041 AT 462 488 i JE P 2 fir 72 7 S 0 28 4R TG 4588 - 40 LTk - 2y
TR fir T % 6 9 08 4 05 B S R AL LPC B0 1 GC

BT - FERAE A ] 40 B¢ 41 @l firoc - HAE TCH#EZT - &EfiE

214 5 > 270 HEEHRAE)
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Al 46 {# izt -
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[0043] 3R Z LPC A B E L 300 o] (& 55 — (A B
Mgs 311~ fJOfE el BOHE 4% 313 ~ BHUHGER (ISF) /&RIHRLIH
R (LSF) &1 {b«s 315 DLRSE (B LS 317 - LPC R E T
b8 300 WM 2B - HED—mE & (fla - F R
Bor (CPU)) DLBEGNED —HHA Ty HAE -

[0044] 2 FEE 3> 56 —HEEH S 311 A REMHE ST ER S
Al 25 AT R 2 sRAE Ui 01T LP sr A i S HL Y LPC (R B % 55
— A 2R - BN S - B REEEREE 311 AR E g7 a8t Al
AV Z SRR Ui (1Y LPC % B A ple (L — /8 30 2 LSF (&% PL A ISF {&
oo AEEEIE AT 0 LSF (RBE ISF (R &i45 1 LPC (RE Al 5 & 1
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HEE

Loop over each frame {

HFM = 0;

IF((HiOK) AND SFBavg > Ts) THEN HFM = 1;
ELSE IF ((HiOK) AND FFBavg > Tf) THEN
HFM = 1;

ELSE IF ((HiOK) AND ISBavg > TI) THEN
HFM = 1; '
ELSE IF ((HiOK) AND (HSF = 1) THEN HFM =
1; :
Update SFBavg;
Update FFBavg;
Update ISBavg;
} ,
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[ 3¢ 4 %% ] DECODING METHOD
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[ £32]) A decoding method is provided. Selecting, based on a

mode information obtained from a bit stream including at least one of
an encoded audio signal and an encoded speech signal, one of a first
decoding scheme without inter-frame prediction and a second
decoding scheme with the inter-frame prediction, where the mode
information is obtained based on a predictive error in an open-loop
manner in an encoding end. Decoding, performed by a processor,
the bit stream, based on the selected decoding scheme, for
reconstruction of audio or speech, wherein the first decoding scheme
comprises a block-constrained trellis-structured de-quantizer and an
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intra-frame predictor, wherein the bitstream is obtained based on a

voiced coding mode from among a plurality of coding modes.
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