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In this paper, the high-band codec for bandwidih scalable wideband speech codec is proposed. The
wideband input speech signal is scparated inlo low-band signal and high-band signal. and the low-band
signal is encoded by the standard narrow-band speech codec and the high-hand signal is encoded by Lhe
proposed codec. In the high-band codec, the signal is transformed into frequency domain by MLT on a
subframe basis. and MLT coelficients are splitted into magnitude and sign for quantization. The
magnitudes of MLT coefficients are arranged into several time-frequency bands and cach band is
quantized in 2D-DCT demain, where the low-band information is utilized for better performance. The sign
of MLT coefficient is quantized based on a priorily selection precess with the weighting measurement. The
objective and subjective performance of wideband speech codec including the proposed high-band codec is
measured, and it is confirmed that the proposed codec has betler performance than 32kbps G.722.1.
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Table 1. Specification of proposed high-band speech codec.

Bit Rate 8 kbps
Frame Size 30 msec
Subframe Size 5 msec
Look-Ahead 5 msec
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Fig. 1. Overall structure of proposed bandwidth scalable wideband
speech codec.
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Table 2. Average correlation coefficients between adjacent MLT
coefficients and adjacent magnitudes of MLT ooefficients
in frequency domain.

MLT coeflicient Magnltude‘of anll
coefficient
Subframe 0 0.0049 0.5647
Subframe 1 0.0125 0.5744
Subframe 2 0.0076 0.5645
Subframe 3 Q.0001 0.5714
Subframe 4 0.0138 0.5745
Subframe 5 0.0019 0.5796
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Table 3. Average correfation coefficients between adjacent MLT
coefficients and adiacent magnitudes of MLT coefficienls
in time domain.
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Table 4. Energy Compaction of 2D-DCT.

0C kO] K0)~k(5] | kfor-k11] | k(o)-k191 | kio)~kj27) | k{0]~K(35)
MLT coefficient Magnilude of MLT " " "

icien conficient Band 0|77.6 % |87.46 %|92.39 %|95.13 %]{97.59 %[ 100 %

Band 0 0.0047 0.5843 Band 1]76.7 % |86.57 %|91.71 %9461 %[97.32 %| 100 %
Band 1 0.0016 05894 Band 2| 76.6 % |87.02 %[91.74 %|94.63 %[97.38 % | 100 %
Band 2 0.0034 0.5739 Band 3|77.5 % |87.38 % |91.56 %|094.51 9
Sand 3 00007 55745 an 7.5 % |87.38 %|91.56 %|94.51 %|97.28 %[ 100 %
Band 4 0.0025 05736 Band 4| 76.7 % |87.13 %[91.53 %94.45 %|97.25 %| 100 %
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Table 5. Correlation of DC and RMS parameters.

Parameters Correlaltion Parameters Conela} ion
Coefficignt Coefficient
B gain : DC[O] 0.87 DCI0] : RMS[0] 0.99
0C[o] : DC[1] 0.90 DC[1] : RMS[1) 0.98
DC(1] : DC[2) 083 DCI2] : RMS[2] 0.97
0CI2] : DC[3] 0.87 DC[3] : RMS[3] 0.92
DC[3] : DCI4] 0.87 DC[4] : RMS[4] 0.99
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Table 6, Bit allocation of proposed high-band coder.
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Table 7. Objective performance of proposed speech codec.
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G.729E + Proposed High-Band
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Table 8. Subjective performance of proposed speech codec.
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