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Abstract

The Multi-Band Excitation(MBE) speech coder uses a different approach for the representation
of the excitation signal. It replaces the frame-based single voiced/unvoiced classification of a
classical speech coder with a set of such decision over harmonic intervals in the frequency domain.
This enables each speech segment to be a mixture of voiced and unvoiced, and improves the
synthetic speech quality by reducing decision errors that might occur on the frame-based single
voiced and unvoiced decision process when input speech is degraded with noise. The IMBE-LP,
improved version of MBE with linear prediction, represents the spectral information of MBE model
with linear prediction coefficients to obtain low bit rate of 2.4 kbps. In this paper, we proposed a
variable rate IMBE-LP vocoder that has lower bit rate than IMBE-LP without degrading the
synthetic speech quality. To determine the LP order, it uses the spectral band information of the
MBE model that has something to do with he input speech’s characteristics. Experimental results
are given with our findings and discussions.
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Table 1. Bit allocation form of the 24 kbps
IMBE-LP vocoder.

Parameters Bits/Frame I(?;;?sif):

Pitch 8 04

10 LSFs 26 13

Energy 5 0.25

V/Uv 9 045
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IMBE 44 kbps 22 #-¢- 1A 88 WIEF 67~76
HEE AdER) =74 R didshed] ol AA



2001# 98 BEFILEEH

76~86%°l #Fshe o] ol IMBE-LP= ol2i3t
A vEF ~¥EY F7)14He] ¥]FS Fol] 93t
o] ~dEd F7|YRE [PCEEL 5t ehd 3
eloiw 24 kbpsel A4E-E 7Hth § 12 24 Kbps
IVBE-LP®] u]E #3-& viepd Aoci”,

. 7bHE IMBE-LP &12l&

1. 7b8-& IMBE-LP

459 B $4E, TS 10T, B BE
9 FHOR BRE S ek 1428 A% o
o EU=E Aplm glen oy ZUEE A
E] A S AP 1P ool Jask. 4

559 A% ~uez] Fekde] Hek
FeE Holmz A Ao Lp Rd2n o]l
5 388 vepd & . aelEz sxEe
Aol w} HAY P nde] s Aus) Fow

.nlm oft o H,
oo =

45

[eW)

1:1[0

E

A S S 3AAA ARE AT e 7

o] Bl fAlslHA 2¥EY =7] PR RIS

A Al AEES B0l oI5 7S & ik
IMBE4] 7% &

AR 2JsiA Fole dee] 5
7t A 2 fdE e 2dEE =] Yug
s Aok $4942 A Wbl Az T

Z5 7 TR A2l skl AA Tk o
& 3~1270e] oz FRsled AA Aol gt =
g4 ARE Hx 9l He) 5709 2R =20 A
RE ERYT FHS F S5 A% e 29
A mope vehle Hx delsd sz FeEed)
A Fo e o) ~9Ey =v] Yue wy
e} o] tpPpolRlE dide] St AA Fuis w)
Ao P ~dEe] s AYse o ®
$ qes, oll@d oo HuE olgsle] LP A
ARY A% Akl 149 LP A4g =2 An
o ofsle] AL 4 glenz dubdozm QCELP
b & JPEE SAREH|N ASE $o1a)
AFRE Arol g vE YFEs AA & S 9
the A3le] glrt.

a3 3 %*é%?% e TR $4 @ =il
thated Sl A 10712 LP s o] g3, %
A 559 AS 67}-4 LP 2dlE o]8sle] 2de

i H3BAE SPHE BO5H 127

H S 34T olE Bl Hlolt

Magntude

- N W oa o
T

o

500 1000 1500 2000 2600 3000 3500
Frequency {Hz)

#48/%49¢ @ zedel o spud Lp
Model®] A4 <

Fig. 3. Example of variable order LP model to a

V/UV frame.

a8 3.

2. LP 24 A59) A9

£ EdellA Aedt 7PdE IMBE-LP YuE|&e
44 kbps®] HEES 7= IMBE 4x3]&8 o)4s}
of 4% Fokedid Axol) we) Lp mule) e
10, 8, z2lx 6o hshes WS ANl Fut
S Ao ukE LP rule] e B4/ A
< Bt Aoz AAsiack wxve) 71 9~
157081 7 AA] ~9Ed] st FDoix)A 5
I oolu LPC ®de] Ape 62H8 Easigich 183

Fz2ze] 7} 16~27718] AS-= LP xwle] 7‘}—?— 8
PSR K= o 7}AF Pat: R ) AT =& Al
a2 7} 28~5770) Wi LPp =l Z}—r~a— 10
A2 AR 23 4k B Q7o ARk 7paE
< %43 IMBE LP ¥337)9] 2 xoc}

Input
Speech

High-Pass
Filter

Low-Pass Initial Pitch
Filter Estimation

Pitch
Refinement

Voicing
Estimate
LP Order
Decision
LPC
Analysis

a7 4. 7bHE IMBE-LP 333179 E¥x
Fig. 4. Block diagram of variable order IMBE-LP
encoder.

Pitch

viuv

Gain &
LP Cosf.

LP 24 4L Jevinson GHB]E&E o]83lg=



128 Fopovle AR o 48 PE

d ill-condition®] A EHES Folr] 3] A
B Aol dizte] 2] (5)2} Zo] bandwidth expansion
A-g-sl5dr)

=

Wil k) = exp[—%( 2rfk ) ] k=1,-,10 5

A7) f 7|BFEE, s 223 35S U
el ke LPC A% ihc) ol A gwE

o)L

U=
bandwidth expansion®] Z7{& LP 24le] A< uf
2 10349 ASele 120Hz, 839 7%= 60Hz

bandwidth expansion& 4320 6312 3¢ FA
L/Ro9 7o) Hukgl ~HEH AHLolEZ band
~width expansiong AZke}eich

Al
- =

B oA Al
o] el 243} 34 gl
94 440 122 L SAelE
o vhefgic

=N
=

.{
°3i
o 2
o
=
£}

pis

® Agell ARg 54 wlol

Table 2. Processing speech data for simulation.

1 She said that she adores the man j

2 Card games are fun to play

3 We saw the ten fink fish
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Table 3. Bit-rate comparison of spectral

information between variable rate and
fixed rate IMBE~LP model
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10 3B 26 04%4
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