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ABSTRACT

This paper describes a method that can enhance the performance of spatial audio object coding
(SAOC) with two-step coding structure to make a multi-object based audio service with users'
interaction. In the proposed method, frequency bands and bit-rate of a residual signal can be variably
decided by analysing the spectral characteristics of a specific audio object such as vocal object to
efficiently handle the residual signal which is used to precisely control the specific audio object. The
proposed method divided the frequency band of the specific audio object into five frequency regions
including silence according to the spectral characteristics of the specific audio object. From the analysis
result, most audio objects including vocal object have about more than 20 percents low frequency region
compared with the original fixed frequency band to be 0 to 5.5 kHz. Consequently, the proposed
method showed the high bit-rate reduction of about 28.6 percents for test items and about more than 10
percents for audio objects. Especially, since the bit-rate of the vocal object which is mainly used in
KARAOKE application scenario can be greatly reduced as about 15 percents, it can be confirmed that
the proposed method can enhance the original SAOC with two-step coding structure.
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Table 3. Partitions of frequency bands for analysis of spectral
characteristic of audio objects
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D LalalLa 275%
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Guitar, bass,
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E Sulpun

chorus, vocal
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Table 5. Portion of spectral bands of test items (%)

Fohs oo
ool &l 0 1 2 3 4
A 20.41 | 16.86 | 5.08 | 2.61 | 55.04
B 16.07 | 16.43 | 5.87 | 4.98 | 56.65
C 22.40 | 14.26 | 2.37 | 3.49 | 5748
D 14.61 | 13.01 | 7.56 | 4.74 | 60.08
E 20.96 | 11.23 | 458 | 2.92 | 60.31
Total
average 19.13 | 14.44 | 496 | 3.68 | 57.78
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Fig 1. Portion of spectral bands of test items.
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Table 6. Portion of spectral bands of audio objects (%)

Fad o

2 A 0 1 2 3 4
Guitar 5.05 | 505 | 6.66 | 5.29 | 77.94
Bass 15.10 | 56.35 | 13.54 | 4.92 | 10.09
Vocal 13.84 | 098 | 1.38 | 4.39 | 79.41
Rhythm 12.72 | 6.88 | 0.85 | 1.09 | 78.46
Piano/strings | 12.21 | 7.37 531 | 473 | 70.38
Chorus 62.82 | 5.76 | 167 | 1.55 | 28.21
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Fig 2. Portion of spectral bands of audio objects.
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Table 7. Frequency band decision and bit-rate allocation of
residual signal

) O Mx A=z} Al S
505 99 | 2as ud o | M= 6o
0 0 0.0
1 0-1.335 75
2 0-2,713 10.0
3 0-4,001 125
1 0-5.469 150
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Table 8. Variable bit-rate and reduction rate of residual signal
coding of test items.

SANES | 1E MES | di8
oborg | FRISE | s | At
A 15 10.36 30.97
B 15 10.94 27.07
C 15 10.36 30.91
D 15 11.34 24.42
E 15 10.71 28.58
anggée 15 10.71 28,62

9 AAE 23 Azl /piH nELT g
Table 9. Variable bit-rate and reduction rate of residual signal
coding of audio objects.

1A HES | 7MW HES | T4

(kbps) (kbps) (%)

Guitar 15 13.40 10.68
Bass 15 7.71 48.61
Vocal 15 12.67 15.52
Rhythm 15 12.51 16.63
Piano/strings 15 12.23 18.46
Chorus 15 5.02 66.51
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