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1. Introduction

ldeas of the Research
A Use sparse signal representation bagedthe matching pursuit (MP):

A Wavelet packet (WP) based dictionary:

A Dictionary adaptation using humauditory systenproperties;

A Psychoacousticallpotivated parameters selection;
Application of the Research

A Scalable audio/speech coding algorithm development;
Single transform domain regardless of the nature of the input signal,
High quality with low bitrates;

Universality for all known types of audio content;
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Realtime processing.




2. MP using WP Dictionary

Common MP Procedure
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3. Adaptive WP analysis

WP Decomposition (WPD) Tree Growth Algorithm
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4. MP procedure with Optimized Dictionary

Dictionary optimized with psychoacoustic mod‘el a"ink g "(n) g"(n)
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Choosing and selecting most relevant coefficients, which has largest excitation weight.




5. EXcitationScalogram

Masking thresholds™Y; and temporal maskefsQ, are used for excitatioscalogramestimation.

Original frame Modeled frame
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6. TimeFreqguency (4F) Plan Adaptation

A Qcis anindex an®d j ¢ is a number of WP coefficients,
EX ‘ ,z
A a 18 Uj p ¢isanindexand j ¢is anumber of the chosen coefficiemtd;  ,
l A zn /P 4]0 R ¢quantization step:

initialization
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A ¥ -is the masking threshold
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T-FPlan Adaptation
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8. Speech and Audio MP Coding Scheme

Encoder Structure
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9. Parameters Quantization & Coding

Parameter Quantization & Coding WP Tree Coding:
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10. An ObjectiveAssessmenbf the Sound Quality

Atoms
0 200 250 300 350 400 450 500 . . .
' " ' ' <>' ~ For the objective quality assessmdHEMOQ® model was used.
) + T x J@K @v?% + -%‘Tg Impairment description ODG
* Wy Og - Imperceptible 0.0
T Y 04 > PN 02 Perceptible, but not annoying | -1.0
* qv O > 0 Slightly annoying -2.0
A i -
O > A - Imperceptible Annoying ; >0
] A 5 Very annoying -4.0
q0 ~
o O ' m| Perceptible, . . i
s Vv L but not annoying Test sequence: mono, 44kHzsampling rate, 14bit resolution
O 01
+ 2202 S | Testitem Description
* es03 1 esO1 Vocal (Suzan Vega)
21 = . sc01 H 2 es02 German speech
- {  sc02 3 es03 English speech
/ sc03 4 sc0l Trumpet solo and orchestra
> _ _ A sio1 5 sc02 Orchestra piece
Slightly annoying > si02 6 | sc03 Contemporary pop music
0 <l si03 7 si01 Harpsichord
g :28; 8 si02 Castanets
-3 ] ] 1 1 ] ] T 9 si03 Pitch plpe
36 45 54 62 71 80 88 10| smo1 Bagpipes
Bitrate, kbps 12| sm02 Plucked strings
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11. Overall gquality comparison
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12. MP Coding Scheme Results

Original signal
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