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In this paper, a novel quantization method for wideband signal codec with 7 kHz bandwidth is proposed,
In the transform—based wideband signal codecs, the signal is transformed to frequency domain and the
spectral coefficients in each frequency band are quantized based on human perceptual model, followed
by Huffman coding. However, the property of each band varies with frequency, and the codec has poor
performance when all bands are quantized with the same method, Therefore, a selective quantization
methed is proposed, which analyzes the band property and selects the quantization domain between
frequency domain and time domain based on the quantization efficiency, It is confirmed that the proposed
method has better performance than the quantizer of G722.1 codec,
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Fig. 1. Quantization of male speech signal. (a) male speech signal (b) normalized MLT coefficients (¢) normalized DCT coefficients
{d) number of bits for Huffman coding of MLT and DCT coefficients.
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Table 2. Number of bits for Huffman coding of MLT, DCT,
and selective method.
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Table 3. Four modes for selecling quantization domain of each band.
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Table 4. Mode distribution and average overhead bits per frame of male speech and jazz signal.

Mode occurerice 09 1 #grmts || Aveage ¥ of Overhead Bts

0 386 2+14

Mele Speech 1 55 2+ 9 108
2 178 2+8
3 351 2+8
0 314 2414

. 1 325 2+0 o3
2 90 2+8
3 271 2+8




Yrhod A3 UB7 | AR Tk L4 SH0f Mol YRz WY 81
B 5 BF SNRZ SME G702.1 YRS W ML Uxis Wl M5 Fa
Table 5. Performance of G.722.1 quantizer and the proposed quantizer measured in terms of average SNR.
Average SNR (dB) Average SNR (dB)
rout FUli Band Low Band tnput Full Band Low Band
Signal Signal
G7221 | New | G7221 | New 67221 | New | G7221 | New
1 17.07 1852 17.28 1879 | 1 16.60 17.00 1678 | 17.23
Korean | 2 17.15 1864 17.38 1894 | Qassic | 2 16.49 17.03 1667 17.25
SONE;,] 3 17.00 1813 17.33 18.55 Inst. 3! 1714 17.90 17.33 18.15
4 17.64 18.97 18.01 19.45 4 15.97 16.27 1620 1654
1 1743 1850 1769 1882 ' 17.55 18.68 17.87 18.11
gg;f;{; 2 17.79 1893 18.02 1922 | modern | 2 1881 2050 1892 20.68
Speech | 3 17.88 1897 1805 19.18 Vocal | 3 18,05 19.15 18.28 19.47
4 | 1773 | 1904 | 179t 1931 | 4 | 1567 | 1617 | 1604 | 1663
1 19.26 2086 19.32 20.96 1 21.11 2247 21.12 2243
Classic | 2 19.44 2062 1952 2073 | Mogen | 2 16.80 18.05 17.13 1847
Vocal | 3 18.39 19.17 1853 19.34 inst. 3 16.04 16.69 1645 17.15
| 4 17.13 17.60 1729 | 1780 4 17.40 18.80 17.66 19.13
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