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Project List

1. Automatic speech recognition 
2. Automatic speaker recognition
3. Automatic language identification
4. Speaker segmentation in video
5. Voice morphing: voice quality manipulation
6. Voice conversion: converting one voice to another
7. Audio event detection: clapping, scoring, yelling
8. Speech synthesis: cut and paste of speech segments
9. Speech-up and slow-down of speech
10. Linear predictive coding (LPC) of speech
11. High frequency regeneration for band-limited speech
12. Pitch extraction, and formant estimation
13. Vowel triangle reproduction
14. Voice activity detection (VAD) in noisy conditions
15. Speech scrambling and encryption
16. Spectrogram display



Center of Signal and Image Processing

Georgia Institute of Technology

3 ECE6255 Spring 2010

Project Report

Å Introduction: literature survey
ï Problem definition and potential applications

Å Problem formulation
ï Chosen approaches: new or existing from ECE7252 topics

ï Preliminary findings, if any, on a small pilot dataset

Å Experimental configurations and results
ï Training, validation and test corpus

ï Implementation issues: tools, codes and demo

ï Evaluation metric

ï Tabulation and plotting of experimental results

ï Qualitative and quantitative analysis

Å Concluding remarks: findings, difficulties and summaries

Å References
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Project Planning

Å Expected effort: 4-5 weeks, +30% of your grade !!
ï Pick a ECE7252 subject, define your project and have fun !!

Å Supporting materials
ï Data set for training, validation and test
ï Literature survey, tool and code availability

Å Designing and planning process
ï Write a project proposal: laying out problem definition, approaches, 

supporting tools, evaluation metrics, estimated level of effort
ï Submit the proposal and we will iterate
ï Agree to a proposal by the end of February (talk to me !!)

Å Execution: time management is job 1, start now !!
Å Report and presentation:
ï Report due before the final week (we have no Final Exam)
ï Presentation during the last two weeks (15 minutes each)

Å Consultation: Talk to me before you invest major effort, 
you want to finish the project, not to leave it half done !!
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Information in Speech

ÅSignal Information
ïAmplitude, spectrum, prosody, dynamic range, etc.

ïInteractions with the acoustic environments

ÅLinguistic Information
ïSentences, words, syllable, morphemes, phonemes

ïLanguage-specific characteristics

ÅSpeaker Information
ïSpeaker profile: gender, age, accent, size, 
educationé

ïOther factors: speaking rate, emotion state, etc.

Digital speech processing to extract speech information !!
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Source-Filter Synthesis Models

ÅCascade/serial (formant) synthesis model

ñTo Be éò-

Bell Labs

Daisy-Daisy 

with music

We Wish 

You é
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Word and Syllable Concatenation

IVR System HK Airport PA System
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Speech Synthesis and Conversion

Speak óN Spell (LPC), 1980

DECtalk (voice morphing), 1987

Voice Conversion (MI3), 2006
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Speech, Speaker & Audio Event Mining

Event Detection

ASR

SID

Speech 

transcripts

Speaker identity:

lecturer

Event:

explosion

..Devastating 

accidenté
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ASR by Scoring Individual Sounds

ÅComputing word score using a sequence of phone scores
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Payback

Score = 12.2

Score = 32.5

Score = 29.4

EDtv

Please say the name 

of the movie now.
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Training Recognizer Models
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Th-i -s  i-s a  t  - e   - s  - tThis is a test.

Millions of training samples are 

combined to build sub-word 

models, one for each phoneme 

(remember cut-ônô paste).

Training sample

Phoneme Labels
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Speaker Verification (SV)

Open Sesame

What is your 

secret pass-

phrase ?

What is your account number?

530-203-1230-2390

Speaker

Verification

Server

Call Center

System

Customer

Voice Model

ÅRequires enrollment

ÅHandset mismatch?




