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Domestic standard for Korean T-DMB includes MPEG-4 BSAC (Bit Sliced Arithmetic Coding)
audio coding that has been established in 2003. This paper presents an implementation and optimization
of MPEG-4 BSAC Audio Decoder on ARM926E]-S processor. Tools and modules of the BSAC audio
decoder were implemented with 32-bit fixed point operations. Further optimization was accomplished
using ARM926E]-S Inline Assembly. The optimization was based on the total number of multiplications
and MAC (Multiply and Accumulation) operations causing most of core cycles of ARMI26E]-S, and
also based on analysis of ARMv5 instructions. The result of optimization was evaluated on the basis of
MIPS (Million Instruction per second). Implementation results show that BSAC bitstream at 96kbps can
be decoded in real-time at 66MHz CPU clocks.
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Fig. 1 Block diagram of MPEG-4 BSAC decoder
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n = sample index

k+;)), 0<n<N

i = window index
k = spectral coefficient index
N= window length based on the window
sequence value
ny = (N/2+1)/2
'5}7101]*1 o] e AA %134& A=
74]?‘:01] YHBH BRI :

ul
2
rE
rlot
e
Jfu
i)
rlo
S
=
x
=
@]
=
0
o)
@]
aQ
=
o,
£

w
!
0
b

& (Fixed—Point) ¢ddte| 73
+ IMDCTE +&¥3l7] 98 #=3
o} A Aos ANV 98 FFTY
S AHEEATH6). N#Fe] FFTE NlogNe]
= dew vk oy duFs Fal
E=9 9 oF 15+20489 HAH ©lA,
6:204870 9] WimelE o 3 short B 4
- oF 12+2569] WA} SlA, 6425671 9] wlEeE
dor g Axge oF 1/80, viRd e 1/150 A
T2 A2 "tk o] BFE] dAE o]F o
& PN duEEoZ Nx FFI7F ol
N/4x19] inverse FFTE o] &3l duz&S A}
289 H6]. Long 29 A$ 17+5128kE¢
I B, 4512vHE4] WEelE 28 % 1 short
B2 AL 14+649-F 9] 347 6l /q] 464742 0]
]Eﬂg 93 g}, mEtA] short BEES AL
+ g7/hel IMDCT7} “&23hs arefstrieh
E%4 ARt o He Axgs 4an
% T Utk AdHor AxbgE oF 1/200%
ZE /1000 AEZ  gasA " w

(

=+ kﬂ

[

(<0

oot b
o rulo = r1r

=

|

8t MPEG-4 BSAC LI 25387/ 3 93

IMDCT 817] A3} 5o A gash H3e] 3
237) whel wme gl FAHH A

MAzte] ol E o83tk
HE npe}l go] 32RE 4
AFA A At xfo)
Helth

‘?4“' E"Ir\ﬂll
5000 - -

h"“’fmﬂ,ﬁ'ﬂ M‘ﬂw:"w “\M

-k"\.'?'

200 40 #00 B0 1005

Aaating |>mn-
0007

r”**’*‘""‘\u&w al gt q-p.,aﬁ"f'm

5000
o

i . -
200 L0 EGO B0 1000
oifference

J8 2. 75 &3 ik 328|E
_'X*_AA_—’FE A Lke| xO|

Fig. 2 Difference between floating—point
processing and 32-bit fixed—point processing
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Fig. 3 Difference between Inline Assembly and
32-bit fixed—point processing.
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Table 1 MIPS when unsigned multiplication was
used
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M/S TNS IMDCT
Long Block 0.62 0.55 22.96
Short Block 0.61 0.56 29.33
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Table 2 MIPS when signed multiplication was

used
HAHEHMIPS)
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Table 3 AAC audio decoder implemented using
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Data Program | oy xa¢

Memory Memory =2

(Kword) (Kword) (MIPS)
o oF At 5| 0.1 0.04 25
M/S - 0.13 08
TNS - 044 -
Filter Bank 19.7 0.82 25

¥-4 MPEG4 2H& H353}7]9 VLSI +&
Table 4 VLSI Implementation of MPEG-4 audio
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Table 5 Implementation of MPEG-4 audio
decoder using ARM7TDMI
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