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ABSTRACT 

 
Speech coding has been and still is a major issue in the area of digital 

speech processing. Reducing the transmission bandwidth and achieving 

higher speech quality are primary concerns in developing new speech 

coding algorithms. 

The standard PCM produce voice signal with data rate of 64Kbps which 

reduces the efficiency of bandwidth utilization, increases the cost and 

complicates to use in security applications. 

The goal of this thesis is to develop a system for encoding good quality 

speech at low bit rate.To implement this, used very efficient speech analysis 

technique called Linear Predictive Coding (LPC). 

The basic idea behind linear predictive analysis is that the speech sample 

can be approximated as a linear combination of past samples. 

In this project, the simulation of the LPC vocoder was done using matlab. 

The output voice quality was tested by using perceptual evaluation signal 

quality (PESQ) and it was 60%.Then LPC was implemented in DSK C6713 

chip, and the Mean Opinion Score (MOS) was used to evaluate the quality, 

the average rate of the MOS was 3 which means the quality is fair. 



V 
 

 

 

 

 

 

 

 

 المستخلص

 
الرقمیة ،الھدف الأساسي  الاشاره معالجةمھمة في مجال ترمیز الصوت من القضایا ال

من تلك المعالجة تمثیل الاشارة بأقل عدد من البتات مع المحافظة على مستوى مقبول 

 كیلوبت في الثانیھ 64 معدلل النبضي یقوم بإنتاج إشارة بمن الجوده ، ترمیز التعدی

 منالتكلفة و لزیادةویؤدي  یقلل من كفاءة استخدام عرض النطاق التردديھذا المعدل و

 .الصعب استخدامھ في التطبیقات الامنیھ

ن الصوت باقل الھدف الاساسي من ھذا البحث ھو تطویر نظام لترمیز مستوي جید م

الترمیز (تسمى ذات كفاءة عالیھ تقنیة  قدیمتم ت لتطبیق ذلك ،عدد ممكن من البتات

أن یتم  ، الفكرة الأساسیة في ھذه التقنیة في ان نماذج الكلام یمكن)التنبؤي الخطي

  .قدیرھا كدمج خطي للنماذج السابقةت

واختبار جودة  الخطي باستخدام الماتلاب يالتنبؤالترمیز في ھذا البحث تم محاكاة تقنیة 

وبعد ذلك تم %.60وكانت  شارةالتقییم الادراكي لجودة الابواسطة  الصوتخرج 

وتم  C6713 معالج الاشاره الرقمیة دائرةفي  تطبیق تقنیة الترمیز التنبؤي الخطي

عني یو 3 المتوسط وكان الخرج بواسطة متوسط نقاط الاراءاختبار جودة صوت 

  . منصف

 



VI 
 

 
 
 

 

TABLE OF CONTENT 

 I ....................................................................................................... الاستھلال

DEDICATION ......................................................................................... II 

AKNOWLEDGMENT .......................................................................... III 

ABSTRACT ............................................................................................ IV 

 V .................................................................................................... المستخلص

TABLE OF CONTENT ......................................................................... VI 

LIST OF TABLES ................................................................................. IX 

LIST OF FIGURES ................................................................................ X 

ABBREVIATIONS .............................................................................. XII 

1. Chapter One: Introduction ....................................................................1 

1.1 Preface .............................................. Error! Bookmark not defined. 

1.2 Problem Statement ............................ Error! Bookmark not defined. 

1.3 Proposed Solution ............................. Error! Bookmark not defined. 

1.4 Objectives ......................................... Error! Bookmark not defined. 

1.5 Methodology ..................................... Error! Bookmark not defined. 

1.6 Research Outlines .............................. Error! Bookmark not defined. 

2. Chapter Two: Literature Review ..........................................................5 

 I ....................................................................................................... الاستھلال



VII 
 

DEDICATION ......................................................................................... II 

AKNOWLEDGMENT .......................................................................... III 

ABSTRACT ............................................................................................ IV 

 V .................................................................................................... المستخلص

TABLE OF CONTENT ......................................................................... VI 

LIST OF TABLES .............................................................................. VIII 

LIST OF FIGURES ................................................................................ X 

ABBREVIATIONS .............................................................................. XII 

 3. Chapter Three: Linear Prediction Code…........................................ 20 

3.1 Introduction ....................................... Error! Bookmark not defined. 

3.2 LPC Analysis/Encoding .................... Error! Bookmark not defined. 

3.2.1 Sampling ..................................... Error! Bookmark not defined. 

3.2.4 Voice/Unvoiced Detector ............ Error! Bookmark not defined. 

   3.2.4.1 Energy ................................... Error! Bookmark not defined. 

   3.2.4.2 Zero Crossing Rate ................ Error! Bookmark not defined. 

 

3.2.5 Pitch Period Estimation ............... Error! Bookmark not defined. 

   3.2.5.1 The Autocorrelation Method.. Error! Bookmark not defined. 

   3.2.5.2 The Average Magnitude Difference Function ................ Error! 

Bookmark not defined. 

3.2.6 Coefficients Determination .......... Error! Bookmark not defined. 

3.2.7 Gain Calculation .......................... Error! Bookmark not defined. 

3.2.8 Quantization ................................ Error! Bookmark not defined. 

3.3 LPC Synthesis/Decoding ................... Error! Bookmark not defined. 

4. Chapter Four: Result and Discussions............................................... 36 



VIII 
 

 I ....................................................................................................... الاستھلال

DEDICATION ......................................................................................... II 

AKNOWLEDGMENT .......................................................................... III 

ABSTRACT ............................................................................................ IV 

 V .................................................................................................... المستخلص

TABLE OF CONTENT ......................................................................... VI 

LIST OF TABLES .............................................................................. VIII 

LIST OF FIGURES ................................................................................ X 

ABBREVIATIONS .............................................................................. XII 

   5.1 Conclusion ........................................ Error! Bookmark not defined. 

5.2 Recommendations ............................. Error! Bookmark not defined. 

References..................................................................................................Err

or! Bookmark not defined. 

Appendix(A)...............................................................................................62 

 
 

LIST OF TABLES 
 

 

Table No. Table Title Page No. 

2.1 Bit rates for different telephone standards 17 

3.1 Total number of bits for each frame 33 

4.1 simulation parameters 37 

4.2 Description of the Mean Opinion Score (MOS) 47 

4.3 Description in Perceptual Evaluation of Speech 

Quality (PESQ) 

48 



IX 
 

4.4 Description of mean opinion scores (MOS). 55 

  



X 
 

LIST OF FIGURES 
 

Figure No. Figure Title Page No. 

2.1 Basic components of the human speech 
production system.  

6 

2.2 Block Diagram of PCM modulation. 8 

2.3 Impulse response of system 10 

2.4 Different filter types: low pass, high pass, band 
pass, and band stop 

13 

2.5 Graphical user interface (GUI) of FDATool. 16 

3.1 Human vs. Voice Coder Speech Production. 21 

3.2 LPC encoder block diagram. 22 

3.3 Voiced Sound for letter "E" 25 

3.4 Unvoiced Sound for letter "S" 25 

3.5 Linear Prediction as System Identification. 28 

3.6  The LPC decoder diagram 35 

4.1 Flow chart of matlab code 38 

4.2 The original signal. 39 

4.3 Example for one frame. 40 

4.4 GUI of FDATool. 41 

4.5 The detector by zero-crossing method. 42 

4.6 The detector by autocorrelation method. 43 

4.7 The original signal and voiced/unvoiced detector 
with autocorrelation and zero crossing. 

44 

4.8 The original and synthesized signal by using 

autocorrelation 

45 

4.9 The original and synthesized signal by using 45 



XI 
 

AMDF 

4.10 DSK C6713 circuit. 49 

4.11 DSK C6713 block diagram. 50 

4.12 First step to run program in CCS  52 

4.13 Second step to run program in CCS 53 

4.14 Third step to run program in CCS 53 

4.15 Fourth step to run program in CCS 54 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



XII 
 

ABBREVIATIONS 

 
A/D 

ADPCM 

AIC 

Analogue to Digital Convertor 

Adaptive Differential Pulse Code Modulation 

Analogue Interface Circuit 

AMDF Average Magnitude Difference Function 

BPF 

CELP 

CLK 

CPLD 

D/A 

DIP 

DSK 

Band Pass Filter 

Code Exited Linear Predictor  

Clock 

Complex Programmable Logic Device   

Digital to Analogue  

Dual Interface Packaging  

Digital signal processor Starter Kit 

FDATOOL 

FEC 

Filter Design and Analysis Tool 

Forward Error Correction   

FIR 

FS 

Finite Impulse Response 

Federal Standard 

GUI Graphical User Interface 

HPF 

Hz 

High Pass Filter 

Hertz 

IDE 

IIR 

ITU 

JTAG 

Kbps 

LED 

Integrated Development Environment  

Infinite Impulse Response  

International Telecommunication Union  

Joint Test Action Group  

Kilo bit per second   

Light Emitting Diode  



XIII 
 

LPC Linear Predictive Code 

LPF Low Pass Filter 

LTI Linear Time Invariant  

MATLAB 

McBSPs 

MELP 

Matrix Laboratory 

Multi channel Buffered Serial Ports 

Mixed Exited Linear predictive code 

MDF 

MOS 

Magnitude Difference Function 

Mean Opinion Score  

PARCOR 

PC 

Partial Autocorrelation  

Personal Computer  

PCM Pulse Code Modulation 

PESQ Perceptual Evaluation of  Speech Quality 

PSTN Public Switched Telephone Network 

RCs Reflection Coefficients 

SNR 

SYNC 

Signal to Noise Ratio 

Synchronization  

V/UV 

ZC 

Voiced / Unvoiced 

Zero Crossing 

 

 

 

 

 

 

 


