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Analysis by Synthesis

AbS

Algebraic Code Excited Linear Predictive

ACELP

Absolute Category Rating

ACR

Il Adaptive Delta Modulation

ADM

Adaptive Differential Pulse Code Modulation

ADPCM

Adaptive Fixed-Code Excited Linear Predictive

AF-CELP

Adaptive Predictive Coding

APC

I| APC with Adaptive Bit Allocation

APC-AB

Adaptive Pulse Code Modulation

APCM

Adaptive Transform Coding

ATC

bit per second

bps

I Code Excited Linear Predictive

CELP

Comparative Mean Opinion Score

CMOS

Coder — Decoder

Codec

Conjugate Structure Algebraic Code Excited
Linear Predictive

CS-ACELP

Cutoff Frequency

fc

decibels

dB

Degradation Category Rating

DCR

Discrete Cosine Transform

DCT

Discrete Fourier Transform

DFT

Delta Modulation

DM

Degradation Mean Opinion Score

DMOS

Differential Pulse Code Modulation

DPCM

Diagnostic Rhyme Test

DRT

Enhanced Waveform Interpolative

EWI

Finite Impulse Response

FIR

Hertz

Hz

Integrated Service Original Networks

ISON

Java - Digital Signal Processing

J-DSP

kilo bit per second

kbps

Low Delay Code Excited Linear Predictive

LD-CELP




Linear Predictive Coding

LPC

Multi Band Excitation

MBE

I Mixed Excitation LPC

MELP

Minimum Mean Square Error

MMSE

Mean Opinion Score

MOS

Multi Pulse - Excited LPC

MPC

I milli second

ms

Pulse Code Modulation

PCM

Power Spectral Density

PSD

Rapidly — Evolving Waveform

REW

I[Regular Pulse Excitation

RPE

Subband Coding

SBC

second

SeC

Slowly — Evolving Waveform

SEW

[ Signal to Noise Ratio

SNR

| Segmental Signal to Noise Ratio

SN Rseq

Short-Time Fourier Transform

STFT

Very Large Scale Integration

VLSI

Voiced coder decoder

\Vocoder

I \Vector Sum Excited Linear Prediction

VSELP

Waveform Interpolative

WI

Warped Linear Prediction

WLP




Abstract

Speech coding is consider very important scientific issue, and
it takes wide care in different researching sides, specially in current
applications that occupy wide space that connect tightly with
progressing of the satellite, mobile and cellular communications
and other applications that to withessed development with the

information revolution.

The thesis aims to present analytical study for the researcher
towards that specific to speech coding issue through the different
literatures that deal with this issue. and design codec system of
speech coding that depends on the Code Excited Linear Predictive
(CELP) principle and to exploit analysis by synthesis technique of
closed loop analysis type. The thesis reaches through the
designed system and depending on the results of computer
simulation in (Visual C++) version (1), and (MATLAB) version
(1.¢) languages reaches (for the first time according to our thought)
to suggestion of some improvements on the designed system to
improve the quality of reconstructed speech signal through three
approaches :

V. Suggestion of method for improvement of the structure of
analysis by synthesis that used in the previous literatures in
its known conventional manner .

Y. Suggestion of algorithm to improve loop of the fixed and
adaptive codebooks by using suggestive equations to
improve the gain values for codebooks that used in the

conventional algorithm .



Y. Improved of the reconstructed speech signal in the post
processing stage to achieve high quality similar to the

guality of the original speech signal .

The evaluation of the algorithm achieved with its suggestions
improvement by using objective and subjective evaluations,
through the following standards :-

V. Signal to Noise Ratio (SNR) .

Y. Segmental Signal to Noise Ratio (SNRyy) .

¥. Mean Square Error (MSE) .

¢. In the subjective evaluations it is depended on Mean Opinion
Score (MOS) .

The results were promising .

In this thesis (and for the first time according to our thought)
suggestion changing of the window used in the Levension Durbin
algorithm through number of the suggestions was performed,
based on which reaching to the best window. This window differs
from the original window that used by Levension Durbinin in the
original algorithm . The compression between all suggestive cases
was performed also coding achievement of each suggestive case

was calculated.
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