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Abstract

In this paper, we present a half rate speech coder using trellis excitation. The coder
combines code-excited linear prediction(CELP) system and trellis quantization method using
the codebook expansion, and it produces higher speech quality than the typical CELP coder
for the same transmission rate. A subjective comparison with 3~8 bit g#-law PCM indicates

£tE 5t

that the half rate coder provides speech quality between 5-bit and 6-bit u-law PCM.
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Fig. 2. Underboeck’s 4 state trellis.
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Table 1. Korean sentences used to eva-
luate encoding performance.
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1. "= #4214 Aelivnt, (e42h)
2. AR FA2 737 A (o37h)
3. ol AL chdy} e 2Lghich (#=h)
4. H3pr)gL AAUAY dgHo|ot (&)
5. dellA A7k} g2 2412 qlyrt (F2h
6. oAAl A B7do] W Aol wrd (F=h)
7. FHAHL AR FA-IYc (o47h)
k24 2. 45971 Sls) AbgE ool £

Table 2. English sentences used to eva-
luate encoding performance.

. The pipe began to rust while now. (2%}

. Add the sum to the product of these

three. (421

. Oak is strong and also gives shade.(d#})
. Thieves who rob friends deserve jail.

(g2h)

. Cats and dogs each hate the other. (d=})

. Almost everything involved making the

child mind. (gr=})

. The trouble with swimming is that you

can drown. (32})
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ole] "1 2 wERl ¥ predictive trellis coded qu-
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I 3-tap HA «E7]9] HAxAG= LBG HElFRI3}
Haloz 33l sl 332 AR AFEIP
2] AEH7HA] AREE gebelE ks Bodel

E 3 AR EsE 4% sk
Table 3. Parameter values for the propo-

sed coder.

D o
R, (BE/AEZ) 1/4
R (W E/AE) 1/6
712HE] 27], L 12
trellis &gl 4= N 8
717413 o] 5(H|E/7.5 msec) 3
LPC A& (¥]E/30 msec) 26
A4 (B E/15 msec) 7+4
weighting A4 » 0.8

#4+ 4 kbpsollA] Fxbshe £ Fa3r]e] AlEY
ol AL Hyrt el E o83 AlEHe|dE H
7 signal to noise ratio(SNR)Z¥} segmental
SNR(SEGSNR)#tel 2tz 12,2351 12.04 dBYS
Bolar, dolE |83 AlEHeld: HF SNR %
SEGSNR#rel zHzt 11.82 % 11.18 dB 9% B4
o} B5E= B SAY-sse Tl S Hols)
7l 8, ¥ Faspblz @45 SXEHE AEY
3~8 1=l u-law PCM Al28l(px=255)"""¢) &
AEH vagt g B Adolv). #A 2458
ol-g-six, AAEl F-aspel Al A sk &
AL zhs p-law PCME A1E4 8]E82 1199
AALEelA AlRElEE g & 7t vESS A9
Abskel 485 FAlSIsdch 2 At 4 kbpsolA] Exbst
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Table 4. The objective performance of the
coder.

SNR / SEGSNR(dB)

7 Sentence number

2 4 5

1 |13.28/13.12|10.90/10.88 | 12.53/12.13
0.8 | 12.88/12.24 | 10.64/10.03 | 12.04/11.84
1 |13.16/12.38 | 10.34/10.12 | 11.97/11.04
0.8 | 13.28/11.48| 9.89/9.69 | 11.68/10.52

o]

k32 5. AA" +337]9 F1H Xe

Table 5. The subjective performance of
the coder.
A3t Ak (g)
sent. AEG p-law PCMe HIEE
3 4 5 6 7 8
2 1 5 4 1
el ] 4 5 5 1
5) 1 6 4
2 1 5 5
4 o 4 1 5 3
| 5 6 | 5
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