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Abstract

We worked toward development of a high-efficiency encoding algorithm for a scalable wide-band codec at low bit-rates, and many
key technologies including BS-SGC (Band-Selective Shape-Gain Coding) were developed. The scalable codec supports wide-band (-7
kHz) signals and has flexibility to adapt to varying transport layer conditions; thus it is suitable for the next-generation
communication systems in which all data are transported by the Internet Protocol (IP). We considered G.718, a new standard of ITU-T
(International Telecommunication Union - Telecommunication Standardization Sector), the most promising codec for the next-
generation communication systems and took part in its standardization activities. Several techniques developed by Panasonic were proven
to outperform conventional technologies; and therefore, they contributed toward enhancing the performance of G.718 and were
adopted as featured parts of G.718, which was approved in June 2008.
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Fig. 1 Illustration of features for scalable codec
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Table 1 Requirement for speech

000 0oooo
L1 (8 Kbit/s) G.729E@118 kbit/s
G.722.2@8.85 kbit/s

L2 (12 Kbit/s) G.729@8 kbit/s 0 0
L3 (16 kbit/s) G.722.2@12.65 Kbit/s
L4 (24 kbit/s) G.722.2@1585 kbit/s
L5 (32 kbit/s) G.722.2@23.85 Kbit/s
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Table 2 Requirement for music

ooo 0Dooo
L1 (8 kbit/s) G.729@8 kbit/s

L2 (12 kbit/s) G.729E@11.8 kbit/s
L3 (16 kbit/s) G.722.2@12.65 kbit/s
L4 (24 kbit/s) G.722@48 Kbit/s
L5 (32 kbit/s) G.722@56 Kbit/s
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Fig. 2 Block diagram of G.718 encoder
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Table 3 Layer structure information of G.718

000 00000 oo 00oo0o0o00d
L1 |8 kbit/s |000000 00000 ACELPO 12.8 kHz
L2 |+4 kbit/s ACELPO O0OO0O 12.8 kHz
L3 |+4 kbit/s FEC ‘ AVQ/BS-SGC |12.8 kHz |16 kHz
L4 |+8 kbit/s AVQ/FPC 16 kHz
L5 |+8 kbit/s FPC 16 kHz

040 G180 000000
Table 4 Delay and complexity of G.718

goooooog god RAM ROM
(ms) (WMOPS) (kwords) (kwords)
42.875 (WB input 70.0 (WB input;
( .p) ( .p) 957 318
43.875 (NB input) 63.0 (NB input)
WMOPS : Weighting Million Operating Per Second 1 word = 2 Byte

NB : Narrow Band (-3.4 kHz) WB : Wide Band (-7.0 kHz)
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Fig. 3 Block diagram of BS-SGC encoder
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Table 5 Bit allocation of BS-SGC encoder
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Fig. 4 Illustration of region formation
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Fig. 5 Illustration of shape coding
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Fig. 6 Illustration of adaptive predictive VQ
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Fig. 7 Subjective test result for BS-SGC
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