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Abstract: Based on the underlying source code of Android system, an in-depth analysis was conducted into its

native Audio Effect framework. In order to solve the problem that the framework can only support 16-bit audio

data processing, the 32-bit audio data input by the system was first shifted, and then the forced digit conver-

sion was performed. The method is to control the distortion caused by the convertion of the quantization bit-

depth to around 0.000 76% while increasing the support of the native Audio Effect framework for 32-bit audio

data processing. Experimental results show that the system can process 32-bit audio data according to user re-

quirements, which enriches the support of native framework for processing audio data of different qualities.
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Tab.1 Part of the LvmBundle_init code

i PR

1 int LvmBundle_init( EffectContext * pContext) {

2 int status;

pContext—>config. inputCfg. accessMode = EFFECT _

3
BUFFER_ACCESS_READ;

4 pContext — > config. inputCfg. channels = AUDIO _
CHANNEL_OUT_STEREO;

5 pContext— > config. inputCfg. forma7 = AUDIO _

FORMAT_PCM_16_BIT;
6  pContext—>config.inputCfg.samplingRate = 44100;

pContext—>config.inputCfg. bufferProvider. getBuffer =

7
NULL;

g pContext — > config. inputCfg. bufferProvider.
releaseBuffer = NULL;

9 pContext— > config. inputCfg. bufferProvider. cookie =
NULL;

10 pContext — > config. inputCfg. mask = EFFECT _
CONFIG_ALL;

i’ pContext—>config. outputCfg. accessMode = EFFECT
_BUFFER_ACCESS_ACCUMULATE;

" pContext — > config. outputCfg. channels = AUDIO _
CHANNEL_OUT_STEREO;

13 pContext—>config. outputCfg.forma7 = AUDIO_

FORMAT_PCM_16_BIT,
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Effect_command , & £ 7 HE 42 v B T %P8 b B
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Fig.1 Major jump flow of Effect_command
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Tab.2 Part of the LvmBundle_process code

1% b
1 int LvmBundle_process(LVM_INT16  * pln,

2 LVM_INTI16 * pOut,

3 int frameCount,

4 EffectContext * pContext) |

5  LVM_ControlParams_t ActiveParams;

LVM _ ReturnStatus _ en LvmStatus = LVM _ SUC-
CESS;

7  LVM_INT16 * pOutTmp; |

K 2 A% P /s . 7E LvmBundle_process H 4%
2 FH AR Y LVM _process, — 22T A
AT, BB BRI 1) 5 A 2 g BAR S 1%
FEXF i AR & SR AT AR B, 3X AL J2 Android
RIS — KA BRI EZ 2 | AT B
TG TR e e, 1B 2 Sk
b IS 43 1) FE EA R RS LR A

LVCS process

’ Effect_process HLvaundle _processH LVM_process LVEQNB_process

LVDBE_process
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Fig.2 Major code jumps in the audio processing section
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Tab.3 Key code of the shift operation

1 (%]

1 temp = #*src >>16;

2 if (temp > 0x00007FFF)
30

4  xdst = Ox7FFF;

5

6 else if (temp < —0x00008000)
7

8  #dst = — 0x8000;

9 |

10 else

1

12 s#dst = (LVM_INT16) temp;
13}
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it E T IO Ry A 1 5080 o T L

Z I LKA SO $ PN S 37 15 B
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DAL r %) G A SEVAEL , BIDRE 32 5L 1A 1) 52 B 5 7k
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e 52 IR R AR G 5 T AR I G i 3 )
H4 G Y so SCIFIE T adb TR push ZIHL4%
MR RLAL B, JF B S ALE AR, TR 2w i
H Y . so SCAHF push B ML A B, 75 B4 FH 21 pY 2%
adb ﬁ*ﬁ/y\,ﬁ‘j%j\j adb root,adb remount, adb push
PAM adb reboot, H:H adb root A 3K BUAL#F A FF
BRI, A BRI T IR AR A n] X Bl P S0
HATIE L ; adb remount A K ML 2% HE B HE %K ; adb
push AHEHE 2 SCHF push B HLES 36 07 &
adb reboot RICH T ALgR a4, HH 5 A4 2 f A K
JABCE AR, 4 S fEE AT adb H5 H T — > s0
SCAF push BHLAS TR HA SRS R A

[ o

C:\Users\ 123456 >adb devices
f¢ daemon not running.

fremount succee

C:\Users\ 123456 >adb push C:\Users\ 123456 \Desktop\libbundlewrapper.so system/lib/soundfx
835 KB/s (83872 bytes in 0.097s)

C:\Users\ 123456 >adb reboot

B4 MEARIH

Fig.4 Implementation of the improved solution
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V/AudioEffect( 1666): setParameter: param: 2, param2: 4
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Fig.5 Log output
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Fig.6 Frequency analysis chart before and
after processing
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Tab.4 Partial frequency analysis data before and

after processing

A3/ Hz AT/ dB A3/ dB
86.13 -57.38 -57.18
129.20 -61.58 -62.56
344.53 -68.91 -72.59
646.00 -71.60 -80.03
990.53 -59.19 -68.33
2 024.12 -60.00 -69.87
4 005.18 -59.56 -69.21
6 287.70 -52.12 -59.09
9 991.41 -83.26 -89.20
16 020.70 -102.61 -97.80
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