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Efficient Harmonic—CELP Based Low Bit Rate Speech Coder
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This paper describes an efficient harmonic—CELP speech coder by taking advantages of harmonic and CELP
coders into account, According to frame voicing decision, the proposed harmonic—CELP coder adopts the
RP-VSELP coder as a fast CELP in case of an unvoiced frame, or an improved harmonic coder in case
of a voiced frame, The proposed coder has main features as follows: simple pitch detection, fast harmonic
estimation, variable dimension harmonic vector quantization, perceptual weighting reflecting frequency
resolution, fast harmonic synthesis, naturalness control using band voicing, and multi—mode, These
features make the proposed coder require very low complexity, compared with HVXC coder. To demonstrate
the performance of the proposed coder, a 2,4 kbps coder has been implemented and compared with reference
coders, From results of informal listening tests, the proposed coder showed good quality while requiring
low delay and complexity,
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e RO T Total | Voiosd -] Unvoiced
28 *8, 9+8 0.85 0.89 0.76
8, 9+9 1.18 0.92 1.69
- *9, 8+8 0.90 0.95 0.81
8, 9+8 0.90 0.95 0.81
24 *8, 8+8 0.98 1.02 0.89
+8, 8+7 1.26 192 1.53
2 7, 8+8 1.18 1.21 .12
2 28, 7+7 1.36 1.24 1.59
7, 847 1.52 1.37 1.81
21 +7, T+7 1.61 1.48 1.86
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Table 2, Bit allocation of the proposed 2.4 kbps EHC
coder.
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Tabte 3. Complexity comparison.
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- Female Male Total

Original Speech 4.31 4.65 448
5.3 kbps ACELP 2.88 346 3.17
4 kbps HVXC 2.91 3.38 315
2 kbps HVXC 265 284 275
2.4 kbps MELP 1.94 247 2.21
2.4 kbps EHMC 252 2.83 268
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