CONTENTS

CHAPTER NO. TITLE PAGE NO.
List 0f FigUIes c.cueiniiniieiiiiiiiniieiiiinniecneesenceecnsnnees Xviii

[IES] o) B I o] [T PP XX
ADDreviations ......ccceeeveiiniieiieiiiiniienieiietnitaiiecnene. podll

1 OVERVIEW OF THE THESIS
11 INTRODUCTION ..ottt e 2
1.2 OBJECTIVEOF THE THESIS ... 3
1.3 BODO LANGUAGE ... e 4
14 MOTIVATION FOR CHOOSING BODO LANGUAGE .............. 5
15 SOCIAL PROBLEM STATEMENT ...t 5
1.6 RESEARCH PROBLEM STATEMENT ..........ccooiiiiiiiiiiien.. 6
1.7  INITIATIVES IN AGRICULTURAL DOMAIN .........coiiienn 7
1.7.1 MOBILE-BASED INITIATIVE. ..., 8
1.7.2 INTERNET-BASED INITIATIVE ......ccooiiiiiiiiiin, 8
1.7.3 COMMUNITY RADIO STATION .....cc. o, 8
1.74 CALLCENTRE/IVRS ... 9
1.8 SURVEY ON AGRO SERVICES ......coiiiiiiiiiiiiieece e, 9
19 COMMODITY PRICE DECIMATION SYSTEMS.................... 11
1.9.1 PROBLEM WITH THESE SYSTEMS ......cccocciiiiiiiieeiiees 11
1.10 CONTRIBUTIONS OF THE THESIS ..o, 12
111 ORGANIZATION OF THETHESIS ..., 12
2 SPOKEN DIALOGUE SYSTEM

2.1 INTRODUCTION ... e e 15
2.2 SPOKEN DIALOGUE SYSTEM ARCHITECTURE .................. 16
2.2.1 AUTOMATIC SPEECH RECOGNITION ......ccccoevinnnn.nn 16

2.2.2 NATURAL LANGUAGE UNDERSTANDING .............17
2.2.3 NATURAL LANGUAGE GENERATION...................... 17
2.2.4 TEXT-TO-SPEECH SYNTHESIS ..o 17

Xiv



2.3

2.4
2.5
2.6
2.7

2.25 DIALOGUE MANAGER....... cccooiiiiiii 18

226 TASKMANAGER...... ..ot 19
CLASSIFICATION OF SPOKEN DIALOGUE SYSTEM ............ 19
2.3.1 FINITE STATE OR GRAPH BASED SYSTEMS ............. 19
2.3.2 FRAME BASED SYSTEMS ... ... 20
2.3.3 AGENTBASED SYSTEMS ... ..o, 21
EVALUATION METHODOLOGY ....ccccoiiiiiiiiiiiiiiiii, 21
ERROR HANDLING IN SPOKEN DIALOGUE SYSTEM .......... 22
CHALLENGES IN SPOKEN DIALOGUE SYSTEM .................. 23
EXAMPLES OF SPOKEN DIALOGUE SYSTEM .........ccceeeenn. 24

3 WORD BOUNDARY DETECTION IN BODO LANGUAGE

3.1
3.2
3.3
3.4
3.5

3.6

3.7

3.8

INTRODUCTION ...ttt 27
LITERATURE SURVEY ... 28
ISSUES IN WORD BOUNDARY DETECTION ...........c.ocoeeeie. 29
ISSUES IN ESTIMATION OF FO ..cviiiiiiiee 30
VOICED/UNVOICED & SILENCE CLASSIFICATION... ..........31
3.5.1 SEGMENTATION ....coiiiiiiiiiiiiii i 33
3.5.2 ZERO CROSSINGRATE ......ccooiiiiiiiiiiiii, 34
3.5.3 SHORT TERM ENERGY ....ccooviiiiiiiiiiiiiiiiiii 36
3.5.4 HAMMING WINDOW ...t 37
PROPOSED METHOD........ccoiiiiiiiiiiii i 37
3.6.1 ANALYSIS OF THE PROPOSED METHOD .................. 41
ENERGY ..o, 43
3.7.1 ANALYSISUSING ENERGY ......cooiiii i 44
PITCH. .. e 47
3.8.1 ANALYSISUSINGPITCH .....ooiiiiii i, 50

4 SPEECH RECOGNITION & FEATURE EXTRACTION APPROACHES

4.1

4.2

SPEECH RECOGNITION ....ooiiiiiiiieiee e 54
411 EVALUATION OF SPEECH RECOGNITION .......cccoveunee. 56
412 CHALLENGES IN BUILDING AN ASR SYSTEM ............ 58
4.1.3 SPEECH RECOGNITION MODELING .......cccccecuvririinnnnnn 58
REVIEW ON FEATURE EXTRACTION APPROACHES............... 60

XV



4.3
4.4

4.5

REVIEW ON SPEECH RECOGNITION APPLICATIONS........... 62

PROPOSED WORK ......ooiiiiiiiii e 65
441 LINEAR PREDICTIVE CODING .........ccooviiiiiiiinn... 66
442 MEL FREQUENCY CEPSTRAL COEFFICIENTS ........... 66
443 DYNAMIC TIME WARPING........ccocoiiiiiiiiiii 67
4.4.4 HIDDEN MARKOV MODEL.......... e 68
SIMULATION RESULTS ..., 69
451 RESULT ANALYSIS ..o 70
45.2 SEEN, UNSEEN SOUND ANALYSIS.......ccooiiiiiiiiiien, 70

5 AGRICULTURAL SPOKEN DIALOGUE SYSTEM

5.1
5.2

5.3
5.4
5.5
5.6

PROPOSED SYSTEM ARCHITECTURE ........ccoooiiiiiiiiiiicis 74
FUNCTIONALITY OF THE IVR BLOCK .......ccciiiiiiiiiiiiiiiiiins 75
5.21 INTEGRATION OF DIALPLAN WITH RECOGNIZER......77
5.2.2 CALL FLOW ..ottt et 79
CORPUS PREPARATION .....cooiiiiiiiiiiiiie 79
CORPUS ANALYSIS ..o 83
FEATURE EXTRACTION, TRAINING AND TESTING ................ 90

RESULT & DISCUSSION. ..ottt 94

6 SYSTEM EVALUATION

6.1
6.2
6.3
6.4
6.5

CONFIDENCE BUILDING MEASURES .........cccoiiiiiiiiin, 97
PROPOSED VAD ALGORITHM ......coooiiiiiiiie 98
PROPOSED HYPOTHESIS FOR MULTIPLE DECODERS ..........99
ROLE OF CONTEXTUAL INFORMATION .......cocoiiiiiiiiinn. 100
GRID SEARCH BASED CONSTRAINED CLUSTER MODEL
INTERPOLATION ... 101

7 CONCLUSION AND FUTURE SCOPE

7.1 CONCLUSION ...ttt 108
7.2  FUTURE SCOPE ... 111
BIBLIOGRAPHY cutiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiteietictietasaciesacacesacnes 112
LIST OF PULICATIONS. ...iitttiiiiiiiiiiitieiaetitetntitcietetactassecnssnsnssmeens. 121

XVi



