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Disclosed is an apparatus for encoding audio signal. The apparatus includes: at least one processor
configured to: determine whether a current frame in the audio signal has a speech characteristic; generate a
first excitation class information indicating that an excitation class of the current frame corresponds to a
speech class, when the current frame has the speech characteristic, when the current frame does not have
the speech characteristic, calculate a tonality of the current frame; and generate a second excitation class
information indicating that the excitation class of the current frame corresponds to a first non-speech class
or corresponds to a second non-speech class, based on the tonality, wherein the excitation class is used for

generating a high frequency excitation spectrum in a decoding side.
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QEEEETCEE-D
[ WA R RS R R

[ =381 ] APPARATUS FOR ENCODING AUDIO SIGNAL

(% o <38k ]
[0001] A% B Y fl o M B B 9] 2 BR 1t & SR4m b5 R Al - AL %%
AR — B S A SR R AL Y & AR G S R R RS Y T AL E -

[ 5c Air 4% i
[0002] G.719 FHy4mHE )5 252 KA E a5 & Ay B 6910 5 28 DA R
fRAEAL - HLE AT & o 2l 5 6 52 2 f (modified discrete cosine
transform > MDCT) L E ## ¥ H 5* & € s AE HY MDCT 5 3& #E 17 4w 5
HL o4 58 F 7L 9 [ 28 51 AE BY By 35k 48 48 (time domain aliasing) X 5 PA{#
=5 18 Hey ] e M T SR T A 3 28 R © R TR 7T 32 26 (interleaving ) 2K H B2
& 2 SHAEAH [F By A1 2 R 4R AR U5 25 > #t B JF & %€ 51AE ifi J& 15 B 3
s 7 ROH OO E EsER PR - fTERAEENREER L
1% » IEM{b(normalize) Pl & & {b (quantized) - —fZIM 5 > A E #¢
%R B 15 )5 1R (root mean square » RMS){E » H H & EMRALAyHE L
— SRRt B HEREREENL I EmEatE > B
fir TR AN N T & —HE eVt o Bo ey B & h 810 & im
8 4 B 1 2 AE
[0003] #R#% G719 FEYARIE T & (E R miS T R REEF -

$1H - 48 HEHEREAE)
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EIEMENENRERHEE SRR T REMESE * HAREMIT
PRNEEETNKENL  EREREBENVEEKRKELEMITTECE
A DA R R sl 1T L B AL - Efr T B I - &8 BALAYSHRE O] 58
A FLERFFERT T - Rt HirEMw E LR - ERARAREN
B AR Y &8 2 & B HY 5 38 2K A A= FE SHLAS S (codebook) I AR 5 P
5 W By R GO 28 0 2 A R BN Y R SRV 78 5 0% » 81 ¥ 455 8 SR R B
= RV AR > e R R B R AT (Fold) (R (5 5% 1 /& 245 = AR (5 5%
HY AR B 5 2R -

[#HNE]

[0004] A& B #Y B = M B e B 42 4 P 7% 3 5 A {1 Y 5 9 4 155 e
BEMEHY AR E DU AR EEN XD ALK

[0005] AR 45 A 2% BH 69 0 o M B i (0 Ay RE A - #R it — M & A = 4
FESNEY 704 > Pl A B S ¢ (HETHEE ¢ DURCRE i A0 S 1 sl 22
4 A2 85 1Y B0 AR 3 2 TR e P i 2 2T 2 2R v SRR (B R

[0006] #R#5 A%F BT HY G = ME B I 1) - A6 1 12 e R AR M Y 1B
T TR BEERNETNLE

QEEGEEYED |
[0007] & rr 2 BB BBl s 40 i 2 A S BH A PR MEE B - DL B R
Hit R EEREGERM S A -

1 55 BE AR 98 A4S 3% BH By 1] 7 M 5 B 46 B BT R AR Y B HH(EE (3

2 H o 48 EH(EHEREAE)
46660-1pifl_%& 24
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SREV SR LR St S AR E SRV R A R B E -

2A Z[E 2C 57 B AR $5 A &5 B 0 0 7 1 B 90 A S E A T O
FERY 4R S J7 =1 o3 B B 3K RO R EEIL R1 38R R4 R RS DLR
R2 & R3WYREHE -

3 R A Sk I Y PR M ME B B BN AR A AR B Y 5 B

4 e B AR B A 5% B Y B o MR E BE B Y AL SR E AT
(bandwidth extension > BWE)& i R1 tf #|E R2 K R3 Y 17 7AHI R
TEE -

5 Ryl AR R A S8 B ey PR 1 E hE BT HI € BWE 2811y
JiERY R AEE -

6 Ry IRIEA S 55— PR ML & B B0y & sl dm i A2 B Y 5
bR [E

7T BARBAZE WY PIOREE AR BWE 2B RS ETHY
JBRIE -

8 Ry fR 12 A3k B Y B o M & HE 1) B9 5 B EE A AS B HY 5 B

9 Ry R A S I Ay B o M E E B HY BB (excitation) 5 5% &
A ICHY T BRE -

10 Ry fRIZ A 3% B HY 55 — Bl 1 & M 31 B9 3B (5 55 & £ B
JLHY T BRIE -

11 B AR A S IHEY 55 — B 1E & b B0y 3B (5 5% & £ B

53 H 0 348 HEHRHE)
46660-1pifl_%& 24

106118001 FHLYE A0202 1073041322-0
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JLHY T B E -
B 12 R AN S2 A A H AL AR T B & e B R B OB (L RV HE 4R

13 Ry A 3% BH FH B~ #8620 AR 92 B 1 & e B /Y (F B f°r A DL EE
A 1 AL 5L B L 8 Y AR S B R (contribution) HY fE BB HY Hif 4%
=

& 14 R AR A SR Ay PR ME & R B By V) G TR Y R AR A
EEARE -

& 15 RIRE A 5 — PR v B G ) R &S A Y A
WIS AEEN RE -

B 16 Ry ARIE A SR Ay PR ME & HE B By V) G5 1R Y 5 SRR A
EEARE -

& 17 RIRE A 5 — PR M B A1 ) R &S Y S AR
RS AL B Y TR IE -

B 18 R AR A S GREE MG B & 4R 051 dH Y 2
A UL PRHY TSR E -

& 19 RARE A SO E 5B B & A 051 dH Y 2
A UL PRHY TSR E -

B 20 R AR ARy PR ME E R B Y B & G W55 4 DL K 7
IR SHAY 2 AR PR Y T SR E -

(&t 5]

B4 H o 48 EH(EHHEREAE)
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[0008] A 2¢ BH 18 & o o oF HE 17 & FH A8 M 69 o 38 BB DL DAL I & 1
oA - H 8 B 1 B M R a5 B R [ s Sl A S A SR
HE S - 2800 > JEHBERYE - 55 E Ot E R B L i AS 3% O 18
SRR EREEEIE L - 1S B & A 35 IR 2 HY RS 1 DL R 332 1l &
BEARE - EE0H - FRRVREFBRAYP R o LTS

A G EEA A AFIHY D RE B IS > LN BB e NIB i R g
LA 0 BN 6 0R 7B A -

[0009] EEZAW{EAEEM "5 —, UKk "% = ) AMiTsE Rl &
fEEE > B ER R G 2 PE AR RE PR & o b 2Rl 55 1] H LL& 7y
F—E@ L S —ER -

[0010] A H 5% 28 o Py {5 F 69 1l 56 1 F DAt o 52 B o 1 5 O
B> i A S AR A S BE S o #ER T R A S IR PR Dy RE
1M 7<F & A =5 A) RE B UZ R By — g fln sE B R B A S A e P AT A
Ry aE > (BBl sE TR AEE il E A #SEEE - 504
5% (judicial precedents)BCHT £ lr B9 HER 1 2 (b - BESL > FE%RF SR
JUT o A{ER B AR BRI - AR T - A%
WS By E A P i BE AT AT SRR 2 % - NI > A AR ST
FT{E A RY o 58 A IEARIR T sE AV BE B 2K E 22 > S IRIB T rE |y
a & U A AR SN E K EFE -

[0011] B AREZCEEEIPAMRE - BRIEWERELL
ETNPHBRIEAR - EAHBES - EERENE 0" H
2 Uk "ER ) WAL E R ERAREE - BH - TR

55 B 0 348 H(EEHRHE)
46660-1pifl_%& 24
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BIE -~ B F > B RHHEGRIFEAL > A T PR — B H A
Rrid > BH - B - R 0E -~ 80 0F - B0 B R F AL BRI Ay

[0012] 35 i 2 R B 8] 2k 5% 4 i 20 A S BR 09 B s M E e 1 « [ o
T HY A D22 B F oo BLER R - B Itk L 28 4 4 S i DL A B

[0013] 1 250 DA AR 48 AN 3 BF B 1 o M B e 0 B P S R Y # SR
FEFRNEF UL HSHEERNWEFTIRER - BB REE
BB BUER R By 32 T > H 640 {8l Bt 57 8% 5% 2 #2 (modified discrete
cosine transform - MDCT)J & {5 8 ] 1 22 {HAHF GEH M = > #13
EAREHHY 17 (EHE T LR st S S HESRE S (EHET)HE K - S
EAVB IR S 241 AL G - 0% 0 £ 240 HEE %
WA EE K RO EEFAEMBERNE TEPRBEE - I 5
241 £% 639 AL G EE K Rl {EEEEE M (bandwidth
extension * BWE){§ LAATHY & B, - fE& 3K R1 F1 > JR O] FFAEFFAE
KRS T E P REBAIHT -

[0014]) 2A Z[E 2C 35 B AR 15 A 38 BH Y B o 1M B B B HE
FIT R $E 0y 4R 05 7 22 10 0 Bl KF & 0k RO R & 35k R1 7383 %% R4 e RS Bl
R2 F R3 fy R E[E - fF & BWE @AY &3 R1 7] 73 8 f R2 & R3>
AEREHARSERYEE RO AT SR R4 K RS - R2 RREH
A RSR GRS 7 ZE (B0 SRBEGR 5 5 25) T 216 R B R 50 (5 57
WA » H R3 RN FAERFAE IR J7 2 T &7 i 0y (3 57 1Y 54
oo ZR0M 0 BIE R2 &8 2 28 DU $F ¥ 4 K00 4w 15 5 25 o 4w 15 11 3 Fic

56 B 0 348 H(EEHRHE)
46660-1pifl_%& 24
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107-2-8

fir 7T B R2 Rk = fiz o i 47y ) 2 B BLAR Y R3 MHEHY 5 =E 4 -
RS 7 DAFT o3 BU AY AL 7T AL AR AR 4R 15 5 28 R T 4R S AY SR T - B R4
Fom R i 2 % (less allocated) iz 7T & 2 #t ¥HE R (F 57 (1 A 1T 4R
i85 B¢ PR ez /b Y BT o B B9 A T T MR I A SRV AR AT o BRI - TR
A ZRIAI T M kB R4 R RS > Hoor Ibf #7E w45 i &K 4R
RS HY AR T AV AR BR BV B H AV o EE 2R AT 0 AT AE FE 3f R T 4R
i (factorial pulse coding » FPC){S DA{E M B & 52 J8 7 N IR 181 70 Bl &
AT - AR R4 K RS BJAE i 55 fs BRAR Fp o 1E #7051
RF 3 LLas A - RIEEAR AT R4 K RS Bl gE K & 1 4R 15 fm BE AR 5 o 40F
i - Y R2 £ RS A A AMHE A FRFHFSBNEN - A
5] Y fe 15 U7 ZE 8 A] JE R Y SR R2 &£ RS -

[0015] frLlE 2A FroRAVEREBE F - (RAARESEEL RO & HE 170
£ 240 {5 57 3% (5 B W EBH T R 6OR IIFEERAY R4 > H BWE &
BRI 1 &HE 241 25 350 HAEGBEOWERAFTUREHSE
427 £ 5 639 5L 5 B HY W (E S B (AL (SR SR 5 U7 K T 4R 1S
Ay R2 - (@ 2B FTonBYERBE F » (KA SRS @i RO & H 5 202 £
= 240 {5 S5 R BHY —(E SR B #ORINFERAEY R4 > H BWE &
RI 1 &H5 241 £5 639 (AL GBI A I H® & FAEKEA
ST E T RS HY R2 - fE[E 2C FionWyER A F - (BRI GR S & L RO
TEHE 144 £5 240 (#5HE G BT = (E5E B 408 005 S AY
R4 H R2 F{FEA BWE & R1 7 - — %1 = > R4 0] B ffi i
PRI & RO YRR § - A a[gE AR BWE & R1 #YFF

7 H o 48 H(EHEREAE)
46660-1pifl_%& 24
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T

[0016] 3 BMRBEAZHOIRMEE A F R RN
BLIE -

[0017] 3 B HY H AR 4R 5 25 B A] B & BE RE (transient) {50 BT
310~ B E L 320~ e E e HUE JC 330~ e E UGB L 340~ FA M
(tonality) 5+ B EE T 350 ~ &miGFHTT EFE R L 360 ~ AL G5 B T
370~ BWE 28Rt BT 380 DA T B L 390 MM R E
RED—(EFEEFHAED—(ERESCRER)E N - (8 3§
EAGBRARTNETE BENTERFZTRGER  HTEE
HoHEEERA RS —EAGBIR - TP > BERMIL - WA
{5 5% 1l By & s (S 5% -

[0018] && 2 U IE 3 W% (=0 B JT 310 AT {0 01 Wk R (5 98 B 35 (5
5% (attack signal)J& & F AL FREFIL PRI SRS 98 » M lth > " fEH
SAEANFIEY A > B0 A B P R E AR E R T RIRE B OUE -
= B & AT EIAE 5 20 RE (5 57 B0 & (5 597 > AIlE Al ElUE 7 E % &
bE REENAE » B & W0 ok B & AT AR 2 H 210 R& (5 5 8GR & (5 9% - Al
& HIEAE 7] E & R JEBEREETAE - G140 - & EEHAE o
[0019] %4 BT 320 W ALpY il AR (HOHI BE T 310 1TV (H MY
& AL 1 A B 3 P Y F RS IR B R R A RV SAEE - MDCT a]fE &
SRS FEENMER - BOOREEROS R - 55 - $TH
1% B8 BRAE DL K ] 28 TR HY 828 8 s B AR P DA R 32 36 s B AR P A #2019
B G719 diAH[E Ry 5 2L AT - (B ORME & BE B A PR IE

558 B v It 48 H(EHHRHE)
46660-1pifl_%& 24
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[0020] AEERHUEE T 330 WIHRHL M & BT 320 2 LAy s
I FAFE AV AE & SR T AV SR EE o] ISR Ry AL P B » H AR
REN HEFNIEEETN - g B X "B —EFHNFEEE - °
HIER ~ A4 (envelope) 2l & Bl (norm) © $F ¥ & — JH A7 1 £2 HUAY RE
EIREEREERBEIC 340 LR SR RIS E T 370 -

[0021] gEER4RUSEL T 340 W[ H M ERME T 330 RENE—
T RE EETELKMBENE - JERASHETERITEEE
fb-s&40  HHGEELS  FHHAEELES HEELER
HEME - EHSE S FERHITREEMBRNE - 0 BEivdk
i - &K 2 iS5 (Huffman coding) &z 2L L& -

[0022] 3EM:at E B T 350 WIS i BT 320 2 LAy s
W EHE M - Bt EE W EN - THEERIHET R
A 28 5 3 (tone-like) 7 M ]l 2055 7 5 (noise-like) i Mk - ] A 72
15 M & 3l (spectral flatness measurement > SFM)fjsF E &M » =X

AR A e 0 1 AT I (E BT T IR 08 BY EE R ACE F AR 1%

max|[S(k)*S(k)]

1
— 2 S()*S(k)
N (1)

[0023] FE5#2=0 1 F > T()FR TS b WML - N R b
WRE - H SRR b THIFHGE(RE - AT M E K dB {H 1M
A T(b) -

(0024 =] %& 1 ¢ mit SRAE o 69 3 i 45 7 7 39 M DA R & A ERUIE By
PIE S BV SR Y I RE SR AR ST B AR 1 - FEBEARME T > BETT b By

B9 H o £ 48 H(FHRAAD)

s

N
piiin|
auF
s

ll

%

il

T(b) =

46660-1pifl_f& & &
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M TR h X 2 ER -

T(b) = a0*T(b.n-1) + (1-a0)*T(b.n) 2)
[0025] £ 5#E= 2 F > T(b > n)F/REAME n FEVETE b B9 FME: >
HaORmEEHNEHERERTE LR E HxEE -

[0026] wIst ISR S FAEIRHETT B > B | FAEE Rl F
AT M B FME - 28M - MRBHEN - 78] #F H &M E 55
AR (B0 - [ 1 FARVE S RO AV S )M et B - & W Y
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[ =381 ] APPARATUS FOR ENCODING AUDIO SIGNAL

[ =]

AKEFRFE—TEEETAEHRVEE - HEEGE 20—
s ERCEPL - AERIE B TR E AIEE S & B fsE S
Fr e o B PTAUE ATENAE B e P sE O i i 0 ALE £ 1 d B E R
nl = o B HY BT A E AT ETE BV BB SR A Y 5B — BB SR A B A E AT
AUE B AR )R A B f B 2 58 32 Fr a8 - AST B P 20E BT SR #Y 3
Mo DUR BB i o5 1 2 A 4 W BB 58 — JERE B MR AU B E R
% JERE T H AN Y BT AI0°E B ENAE BY P 208 B R A Y 55 B I A
B AN H o B A O R R A A R DA A S Ui o E AR S AR BB AR B
(5]

i

Disclosed is an apparatus for encoding audio signal. The
apparatus includes: at least one processor configured to: determine
whether a current frame in the audio signal has a speech
characteristic; generate a first excitation class information indicating
that an excitation class of the current frame corresponds to a speech
class, when the current frame has the speech characteristic; when the
current frame does not have the speech characteristic, calculate a

tonality of the current frame; and generate a second excitation class

F1H 2 HEHEE)
46660-1pifl_#& %l 4
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information indicating that the excitation class of the current frame
corresponds to a first non-speech class or corresponds to a second
non-speech class, based on the tonality, wherein the excitation class
is used for generating a high frequency excitation spectrum in a

decoding side.
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information indicating that the excitation class of the current frame
corresponds to a first non-speech class or corresponds to a second
non-speech class, based on the tonality, wherein the excitation class
is used for generating a high frequency excitation spectrum in a

decoding side.
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