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Linguistics and Computer Science
Crossover

● Semantics and Syntax
● Language Translation
● Automatic Speech Recognition
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Dr. Okim Kang and 
Dr. David O. Johnson

Applied Linguistics Speech Lab (ALSL)

● Native vs Non-native English speakers
● Technology to further research
● Developed an experimental model for 

speech analysis
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ToBI Problem
Standard framework using Tones and Break Indices (ToBI) model

● Experimental vs Standard
● Issues:

○ Criticized for not being the standard in speech analysis
○ No current proficiency analyzer to compare with
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● Students have to do analysis by hand
● Difficulty annotating audio samples
● Need a better and more efficient system

Research Problems
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ToBI Based  Toolchain
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Weka Java API Neural Network

Guess



Web Analyzer Solution 
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Results

Hosted on:

Praat



Web Requirements
● Website

○ User Login
○ Upload Audio File
○ Analysis Ran on Audio File
○ Results are displayed from the server-side 

application and stored on server.
○ Admin page for verifying users

● Program hosted on server for 
designated users
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AuToBI Requirements
● Run AuToBI analysis on 

multiple audio files
● Feature selection
● Machine Learning on features
● Calculate proficiency score
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ToBI Toolchain Implementation



10

Web Analyzer Implementation



ToBI Toolchain Prototype

11

Example AuToBI Output File

Neural Network Output



Website Prototype Review

12Login Access Code Generator Create Account



Website Prototype Review (continued)

13Upload File Run Analysis Confirmation Results



Testing Plan
Website

Unit Testing
Valid input
Remove malicious input

Integration Testing
Ensure client and server talk
Ensure application and DB talk

Usability Testing
Allow ALSL to test product
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ToBI Toolchain

Unit Testing
Valid input/output files
Output file correctly edited

Integration Testing
Neural Net accuracy high enough
Output data transfers correctly

No Usability Testing
Command Line



Testing Expectations and Results
Invalid user input or any other tested failures results in an error string letting the 
user know what went wrong.

After allowing our client and her students to test the code we will take their 
feedback and upgrade the website interface accordingly.

Input fields that take in potentially malicious content like script tags or database 
commands must perform proper stripping of such tags or commands.
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Challenges and Resolutions
ToBI Toolchain:

● Feature selection 
● AuToBI file generation - attribute error and data mismatch

○ Created a script that found the error and fixed the data mismatch

Website:

● Migration of local host to Digital Ocean
● Matlab hosting on the web server

○ Proposed solution that was still useful for client but allowed us to remove Matlab.
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Rest of Semester Schedule:



Conclusion
● Website

○ Praat software
■ Fast, convenient, accessible

○ Audio files are analyzed online and previous analysis are stored

● ToBI Machine Learning Program
○ Use AuToBI output to pass to Weka Java API for feature selection 
○ Pass to a neural network to calculate proficiency score.
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Thank You
Joshua Shaffer - jls865@nau.edu, 
Luis Montes, Matt Quintana, and

Erik Strauss
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