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Improving LD-CELP using Frame Classification and
Modified Synthesis Filter
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ABSTRACT

A low delay code excited linear predictive speech coder(LLD-CELP) at bit rates under 8kbps is considered. We try
to improve the performance of speech coder with frame type dependent modification of synthesis filter. We first
classify frames into 3 groups: voiced, unvoiced and onset. For voiced and unvoiced frame, the spectral envelope of
the synthesis filter is adapted to the phonetic characteristics. For transition frame from unvoiced to voiced, the syn-
thesis filter which has been interpolated with the bias filter is used. The proposed vocoder produced more clear

sound with similar delay level than other pre-existing LD-CELP vocoders.
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Cond.B' * (zr < THRESH.zr and co > THRESH co) and pr < THRESH_pr«2/3
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Fig. 1 State transition diagram

www.dbpia.co.kr



RX/EHY B BHYHY HE S )8R HE AL

Ze 4 F38019 4% A

\,}F,Mc} o] 714} Cond.A~Cond. D= A3
g zZtzhe) Mol =78 vl

2 ERY Zyyge 7 22 WEHE #

& $AYE FHAZ AR 2
Apgtch LTPS) 2pp& S7HA A 484 2= WY
9] Qg F48 A shE AF & Aofo] Ao
2 3x2] LTPE °]&%th CELP H4& AH&3e
Boglrlol A A Z oA AHE3te 9 LPC
YEj= YA 22 107 o] 49 &E(all-pole) +x£&
o] g-3tu, olu) z} A YL, YHE F ZHYJER
TAE AT {Swn-m 1 Swn-m+1t 0 Swat LEFEH
78 S Aok d71A 4" s JHe eS8 7}
@ A5E sl obl AR w tistod LhERRLAT) LD-
CELP W& AHg-3he Fashrldre dale Za¢
S AYF olH Y MR TAHAE AFE ol &3
ok 12l B35 o B354 32 ¢ LPC EH
e B4 QDS ol stu FHE AE s §
o2 FAD A {swn-m: Sun-m+1, = Swa1 32 ©]
ga, o] ZHE Qoja YAUEE A (DA ek
Yo et

1

10

1=y az™
=y

Hy(z)= 00

A71M {aiti-1, . o0e $AEEE Ee o LPC YH Y
Al so] ot

At REspr| oA 2SR FHEE, H(DE A
()9} 7ol Yehfol X

1

10

1—2 alz™?

Hi(2)= @

A7 A {al}iz), . 0 DESIE MR FAHANE A
ol A7 AH FEH o] FEe] EUE HEI 7t
FAE 715 $£99 goury Faiz YejA g=olh
#A me] 4 NE ZYYER o)Foln A
A7 A F9E R 32 LPC UE 9 247}
10022 2p7] gkl A7t 2Ktime lag)e 10744
o s} o7)d EHEE FxslE 7hEA £Y

w()E 71ete] Ao M2 FEL A Q) 2o

Ru i) =w3) + Ru(2) ] L 10 3)

1l
i

4714 wliye Az ZA7H He FEo] ARk 27} &
PRUG 2 Q8 e 7HSAY B HER £
2 2¢ 200 Wbl

T

% os

(AN

0 5 10 15
lag

O 2. F45 2 gdelM e 7tEA 4
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Fig. 4. Mag. resp. comparison of synthesis filters for unvoiced
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Table 1. Bit allocation

CHEN SUR MSLD(8k/4.8k)
frame size (samplc) 20 11 14/23

flag (bit) 1 1 2

pitch (") 4D) | 3(B) 5(D)

beta (") 5 7(3) 7(3)

code index (") 7 7 8

gain (") 3 3

total (") 20 11 14

2. &8t ¢ nEt

8kbpsol| A Al &3l &4 delee 42 302 X%
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el
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oZ
i3
Kt
=2
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o
N?-
-{o

H 2.SPSEG v| i
Table 2. SPSEG comparison (dB)

CHEN SUR MSLD

male 3.87 5.89 8.72
female 5.54 6.62 943 |
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