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A. Personal Statement 
Over the last decade, I have had the privilege of working and being trained in the Nemours Speech Research 
Laboratory under the direct guidance of Dr. Tim Bunnell, who is a leading researcher in the field of developing 
small-footprint synthetic voices for users with disabilities, and who is currently working in the field of voice 
conversion for this population. During my time here, I have learned the ins and outs of how synthetic voices are 
constructed, as well as the theoretical underpinnings of computational speech science in general. Over the 
years, my research in this laboratory has led to many improvements to our speech synthesis protocols and 
software. Moreover, as a result of extensive experience, I have become quite familiar with machine learning 
techniques, especially hidden Markov models (HMMs). I have studied the use of HMMs for a variety of 
theoretical and practical applications, particularly in speech recognition and speech or hearing assessment. In 
the process I have acquired extensive theoretical background and practical experience in developing and 
testing HMMs. More recently I have become acquainted with other machine learning techniques such as Deep 
Neural Networks (DNNs), which have become popular in the field of speech recognition. I have also gained 
extensive experience in the assessment of synthetic voices, even contributing to the development of protocols 
that have become the national standard for such tasks.  
 
1. Bunnell, H. T., & Lilley, J. (2007). Analysis methods for assessing TTS intelligibility. Proceedings of the 6th 

ISCA Workshop on Speech Synthesis (SSW6), Bonn, Germany. Pp. 374-379. 
2. Bunnell, H. T., Lilley, J., Pennington, C., Moyers, B., & Polikoff, J. (2010). The ModelTalker system. 

Proceedings of the Blizzard Challenge Workshop 2010, ATR, Kyoto, Japan, September 25. 
3. Lilley, J., Mahshie, J., & Bunnell, H. T. (2014). Automatic speech feature classification for children with 

cochlear implants. Proceedings of Interspeech 2014, Singapore. 
4. Lilley, J., Nittrouer, S., & Bunnell, H. T. (2014). Automating an objective measure of pediatric speech 

intelligibility. Proceedings of Interspeech 2014, Singapore. 
  



 

B. Positions and Honors 

Positions and Employment 
2005-2007  Research Assistant, Nemours / Alfred I. DuPont Hospital for Children, Wilmington, DE 
2010-2012  Research Assistant, Nemours / Alfred I. DuPont Hospital for Children, Wilmington, DE 
2011   Computer Linguist, Digital Marketing & Media, Inc., Marietta, GA (contract work for AT&T  

Research Laboratories, Florham Park, NJ) 
2012-2015  Post-doctoral Fellow, Nemours / Alfred I. DuPont Hospital for Children, Wilmington, DE 
2015-   Assistant Research Scientist, Nemours / Alfred I. DuPont Hospital for Children, Wilmington, DE 

Other Experience and Professional Memberships 
2000-2002  Graduate student assistant, Nemours / Alfred I. DuPont Hospital for Children, Wilmington, DE 
2007-2010  Graduate student assistant, Nemours / Alfred I. DuPont Hospital for Children, Wilmington, DE 
2008-   Member, International Speech Communication Association 
2009-   Member, Acoustical Society of America 
2010-   Member, Linguistics Society of America 

C. Contribution to Science 
1. Development of personalized synthetic voices for clinical applications: Since its beginning, our 

laboratory, led by Dr. Bunnell, has been dedicated to the application of computer and speech science to 
the needs of children and adults with disabilities. The most significant product of our laboratory has been 
the development of ModelTalker, a technology that allows people with progressive speech loss (e.g., due 
to ALS) to create a personal synthetic “voice” that captures their own vocal identity. Users of this 
technology record a small speech inventory that is then converted to a TTS voice that can be used on 
many computers and communication devices. The recording can be done successfully in user’s home 
using relatively inexpensive consumer-grade hardware. We have made this technology available to 
hundreds of ALS patients and are now in the process of extending the technology to capture vocal 
characteristics of dysarthric children, allowing children who have never been able to speak normally to also 
have a voice that sounds much like they might sound without their dysarthria. As a linguist and 
programmer, I have made numerous improvements to this software over the years, including development 
of a minimum set of sentences to be recorded; algorithms that convert standard English writing to phonetic 
symbols; and algorithms for speech processing, speech model training (using HMMs), and speech 
synthesis. 

a. ModelTalker – A text to speech synthesis program using unit concatenation techniques. Software 
runs on Unix, Windows, Mac OS X, iOS, and Android platforms. (Team development effort with 
many contributors, primary author H. T. Bunnell) 

b. Yarrington, D., Gray, J., Pennington, C., Bunnell, H. T., Cornaglia, A., Lilley, J., Nagao, K., & 
Polikoff, J. B. (2008). ModelTalker Voice Recorder – An interface system for recording a corpus of 
speech for synthesis. Proceedings of the ACL-08: HLT Demo Session, Columbus, OH, pp. 28-31.  

c. Bunnell, H. T., Lilley, J., Pennington, C., Moyers, B., & Polikoff, J. (2010). The ModelTalker system. 
Proceedings of the Blizzard Challenge Workshop 2010, ATR, Kyoto, Japan, September 25. 

 
2. Development of protocols and tools for the assessment of synthetic speech: An essential step in the 

development of synthetic voices is the objective assessment of their quality, including naturalness and 
intelligibility. In addition to contributing to several assessment studies of specific synthetic voice algorithms, 
Dr. Bunnell and I have also done work to determine what such studies should entail. In our 2007 paper, we 
found that a largely automated process is sufficient for ranking the intelligibilities of different voices, though 
an accurate assessment of their differences depends on a sufficiently granular level of analysis. In this 
work, my responsibilities were to run the experiment and analyze the results. We also co-wrote a software 
program (susgen) designed to automatically generate semantically unpredictable sentences, which is the 
standard type of material used in the assessment of intelligibility. Our software makes the running of 
intelligibility assessments easier and more standardized. Conclusions from Bunnell & Lilley (2007) as well 
as the susgen software itself were incorporated into the 2013 ANSI standard for the assessment of 
intelligibility of text-to-speech intelligibility systems. 



 

a. susgen – A software program designed to automatically generate semantically unpredictable 
sentences from common words according to user specifications. Runs on Unix, Linux, Mac OS X, 
and Windows platforms. (Developed by H. T. Bunnell and J. Lilley) 

b. Bunnell, H. T., & Lilley, J. (2007). Analysis methods for assessing TTS intelligibility. Proceedings of 
the 6th ISCA Workshop on Speech Synthesis (SSW6), Bonn, Germany. Pp. 374-379. 

c. Nagao, K., Paullin, M., Polikoff, J.B., Lilley, J., & Bunnell, T. (2012). Perception of synthetic speech 
in adult users of cochlear implants. Proceedings of Interspeech 2012, Portland, OR. 

d. Syrdal, A. K, Bickley, C. A., Bunnell, H. T., Hertz, S. R., Lilley, J., Makashay, M. J., Mishra, T., 
Rekart, D. M., & Spiegel, M. (2013). ANSI-ASA S3. Washington, D.C.: American National 
Standards Institute, Inc. 

 
3. Development of automated assessment tools using speech recognition: More recently we have used 

speech recognition technology to automate the clinical assessment of speech and hearing disorders. In the 
traditional format of such assessments, patients are typically asked to repeat aloud a standardized set of 
utterances that are then manually assessed by one or more human judges, who for the sake of impartiality 
should not be the test administrators themselves. This time- and labor-intensive process is nonetheless not 
guaranteed to produce objective and consistent results due to the subjective nature of the test and 
variability among judges. Our studies have demonstrated that software incorporating speech recognition 
techniques can be used to automate the assessment (as well as the administration) of these tests. The 
measured deviation in judgments between mean human scores and the software is comparable to the 
measured deviations among the judges themselves, demonstrating that the software can be used to 
produce assessments with similar validity to human scorers, while dramatically reducing the manpower 
needed. In these studies, I was responsible for developing the speech recognition models and for the 
analysis of the experiment results. 

a. Bunnell, H. T., Lilley, J., Soli, S. D., & Pal, I. (2011). Utterance Verification for automating the 
Hearing In Noise Test (HINT). Proceedings of Interspeech 2011, pp. 2985-2988. 

b. Lilley, J., Mahshie, J., & Bunnell, H. T. (2014). Automatic speech feature classification for children 
with cochlear implants. Proceedings of Interspeech 2014, Singapore. 

c. Lilley, J., Nittrouer, S., & Bunnell, H. T. (2014). Automating an objective measure of pediatric 
speech intelligibility. Proceedings of Interspeech 2014, Singapore. 

 
4. Use of machine learning techniques to study phonetic variation: I have also taken an interest in the 

application of speech recognition and other machine learning techniques to the linguistic study of 
phonology and phonetic variation. My dissertation research focused on using hidden Markov models in a 
novel way to automatically classify different variations in the pronunciation of English reduced vowels. 
Aside from purely linguistic interest, such study allows us to determine what sorts of variation are important 
to capture in the recording corpus for a TTS voice and which are safe to ignore, enabling a reduction of the 
overall size of the corpus. And in ongoing work, as an extension of her 2012 study, Dr. Spinu and I are 
investigating the use of hidden Markov models in the characterization of the acoustic features that correlate 
with perceptual differences between fricatives in Romanian. 

a. Bunnell, H. T., & Lilley, J. (2008). Schwa variants in American English. Proceedings of Interspeech 
2008, Brisbane, Australia, pp. 1159-1162.  

b. Spinu, L., Vogel, I., & Bunnell, H. T. (2012). Palatalization in Romanian -- Acoustic properties and 
perception. Journal of Phonetics. 40(1), 54-66. DOI: http://dx.doi.org/10.1016/j.wocn.2011.08.001 

 
5. Semantically sensible sentence generation for speaker verification: Speaker verification is a method 

of user authentication that works by requesting that the user record a brief sample of speech (e.g. via a 
cell-phone when attempting to access an online bank account), and compares that sample to previously-
recorded samples of speech from the actual account owner in an attempt to verify that the user is the 
owner. For optimum security, the speech material that the user must record should be random and 
constantly changing. There are copyright issues and other problems with using natural utterances collected 
from written corpora, but users find the nonsensical sentences generated by simple random sentence 
generators off-putting and difficult to repeat. Based on susgen, I developed a new computer program 
(called sasgen) that uses linguistic features to generate a limitless number of random sentences that are 
intended to be semantically coherent. An evaluation study showed that the generated sentences, though 
not quite human-like, were consistently rated as more meaningful and readable by human readers than 



 

those generated by susgen. This new program has been used to generate recording material in a beta 
speaker verification system developed at AT&T. In this project, I was the sole developer and programmer 
of the sasgen program. 

a. Lilley, J., Stent, A., & Zeljkovic, I. (2012). A random, semantically appropriate sentence generator 
for speaker verification. Proceedings of Interspeech 2012, Portland, OR. 

Complete List of Published Work: https://www.nemoursresearch.org/snap/biblio/user/17  

D. Research Support 

Ongoing Research Support 
 
2014 Clinical Research Grant  ASHF        Vallino (PI)   12/01/14-11/30/16 
Automating Speech Intelligibility Assessment in Children with Cleft Palate. 
The goal of this study is to develop an automated version of a standardized test of intelligibility that will use 
automatic speech recognition to instantly assess the intelligibility of a child with cleft palate. 
Role: Co-Investigator. Development of acoustic models, language models, algorithms and software necessary 
to automatically analyze and assess user input. 
 
BCS 130670      NSF        DiCanio (PI)   7/15/14-10/31/17 
Understanding Prosody and Tone Interactions through Documentation of Two Endangered Languages. 
The goal of this study is to develop a database of 30 hours or speech from two endangered and little-studied 
languages and apply speech recognition technology to bootstrap accurate phonetic alignment software for the 
languages. 
Role: Post-Doctoral Fellow/Assistant Research Scientist. Development of grapheme-to-phoneme models, 
acoustic models, and protocols needed to produce the phonetic alignment software. 

Completed Research Support 
 
H133E080006      US Dept. of Educ./NIDRR  Bakke (PI)   9/1/08-8/31/13 
Rehabilitation Engineering Research Center on Hearing Enhancement. 
The major goal of this project is to develop a comprehensive center addressing needs of individuals with 
hearing impairment, their families, service providers, hearing aid and cochlear implant manufacturers, and 
researchers. SRL support on this grant will lead to development of text to speech synthesis and utterance 
verification software for aural rehabilitation as well as software for aural habilitation of pediatric CI recipients. 
Role: Graduate Research Assistant/Post-doctoral fellow. Training and development of acoustic models to 
isolate and analyze the speech of individuals with hearing impairment. 
 
 


