Kathy L. Brown E. Bryan George

CTIMIT: A SPEECH CORPUS FOR THE CELLULAR ENVIRONMENT WITH APPLICATIONS TO AUTOMATIC SPEECH RECOGNITION

Signal Processing Center of Technology Lockheed Martin Nashua, NH 03061

Systems and Information Science Laboratory Texas Instruments, Inc.

Dallas, TX 75265

2/8 ctimit_icassp.fm February 12, 1996 6:43 pm

SPCOT

Signal Processing Center of Technology

Continuous Speech, Multi-Speaker, Cellular Bandwidth

Orthographically and Phonetically Labeled

Collected by Transmitting the TIMIT Speech Database over the Cellular Network

Increases Cellular Phone Recognition Accuracy by 82%

Additional HF-TIMIT Database has been Collected using a Simulated HF Channel

CTIMIT DATABASE

3/8 ctimit_icassp.fm February 12, 1996 6:43 pm

SPCOT

Signal Processing Center of Technology

630 Speakers: 438 male, 138 female

Eight Dialect Regions

Total of 3367 Utterances Collected

Caveat: Not all Speakers have the two dialect (‘‘sa1 and sa2’’) Sentences

CTIMIT DESCRIPTION

4/8 ctimit_icassp.fm February 12, 1996 6:43 pm

SPCOT

Signal Processing Center of Technology

COLLECTION CONFIGURATION

DAT MTSO

Segment/ Align

Cellular Phone Reference Speaker

Storage

Chirp Speech Chirp . . . Mobile Installation

Local Telephone Line

Storage

Amplifier/ Equalizer A/D

Test Stand

5/8 ctimit_icassp.fm February 12, 1996 6:43 pm

SPCOT

Signal Processing Center of Technology

COLLECTION DESCRIPTION

•Controls designed to increase diversity , repeatability:

Acoustic isolation/stabilization of speaker/phone using test stand.

Calibration of audio equipment to control level, spectral distortion.

Multiple phone calls (one per session, 24 total). Multiple phones (one hand-held, two transportables).

Database collected with vehicle in motion. Diverse driving environments, cell switching

6/8 ctimit_icassp.fm February 12, 1996 6:43 pm

SPCOT

Signal Processing Center of Technology

•CTIMIT Tested in a Phone Recognition Application

•Experimental Description

Two Phone Recognizers Developed

• CTIMIT Recognizer: Trained using Training Set of CTIMIT • TIMIT Recognizer: Trained using the Equivalent Training Set of TIMIT down-sampled to 8 kHz TIMIT Recognizer Tested Using the T est sets of TIMIT and CTIMIT CTIMIT Recognizer Tested Using the T est set of CTIMIT

RECOGNITION EXPERIMENTS

7/8 ctimit_icassp.fm February 12, 1996 6:43 pm

SPCOT

Signal Processing Center of Technology

•Phone Recognizer Description

Developed Using Entropic’ s Hidden Markov Model Toolkit (HTK)

Context-Dependent T riphone Models

Each Triphone Modeled using a 3-state Continuous-density HMM with Five

Mixtures / State

•Phone Recognizer Block Diagram

RECOGNIZER DESCRIPTION

Continous speech

Viterbi Phone String

Featur e Extraction

Decoding

Baum Welch Estimation

Triphone models

Triphone models

Training

Labeled Database

8/8 ctimit_icassp.fm February 12, 1996 6:43 pm

SPCOT

Signal Processing Center of Technology

TIMIT Recognizer Experiences a 58% Decrease in Phone Accuracy on the CTIMIT Test Data

CTIMIT Recognizer Achieves an 82% Increase in Phone Accuracy on CTIMIT Test Data Compared to the TIMIT Recognizer

EXPERIMENTAL RESULTS