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A. Personal Statement

During his 32 year AT\&T Bell Labs career (after 1998, AT&T Labs) Prof. Allen specialized in nonlinear and cochlear auditory
speech processing, and speech perception. While at AT&T Allen wrote many journal articles on hearing, cochlear modeling, signal
processing, and speech perception, especially on Harvey Fletcher’s articulation index. Allen is know as an expert on Harvey Fletcher,
the Bell Labs pioneer who in 1921 invented the first audiometer, and then was the first to measures human hearing thresholds;
invented the Articulation index (AI), an important objective measure of human speech recognition; and developed the first model
of loudness and the Fletcher-Munson curves.

In 1982-1987 Allen he had primary responsibility with the development of the first commercial multiband compression hearing
aid, later sold as the ReSound hearing aid. During this 5 years he was working closely with clinical audiologists, and many others,
involved in speech and hearing science, including several hearing aid manufactures (Starkey, Phonak, Etymotic), who have funded
Allen’s work. He wrote the first DSP code and developed the first fitting system, based on loudness in ½ octave bands (LGOB)
which was used by ReSound as their preferred fitting system for many years. He was also responsible for the first analog compression
circuits used in the primary product, that was produced by AT&T for ReSound, at the Allentown PA production line.

From 1998-2003, while at AT&T Labs, a spin off from Bell Labs, he worked on Loudness and human phoneme (consonant)
perception, which is a problem closely related to AI theory. In Aug. of 2003 he join the ECE faculty, University of IL, UIUC. Allen
is investigating cochlear modeling, noninvasive diagnostic testing of cochlear function (such as DPOAE) and power reflectance
measurements in the ear canal (to characterize middle ear function), auditory psychophysics, speech processing for hearing aid
applications (noise reduction and multiband compression), speech and music coding (bit-rate reduction) and speech perception
(models of loudness and masking) and aspects of acoustics. With only minor exceptions, all the the commercial DPOAE systems
were born out of CubeDis, an open-source system Allen created in 1987. He is most actively working on the theory and practice
of human speech recognition, with the goal of improving automatic speech recognition robustness in the presences of noise and
filtering.

From 2003-present, Allen has a number of students active in various projects on speech perception and signal processing with
hearing applications: http://hear.beckman.illinois.edu/wiki/Main/ResearchGroup

In the last 5 years Allen and his students have collected several large databases of speech perception data as a result of various
types of modifications. This work is well documented in the publications from 2005-2012. This work also includes measurements
on 46 hearing impaired ears from ≈ 26 subjects.

From 2005-present Allen has been working on reading disabilities in young children. This work has been in collaboration with
Prof. Cynthia Johnson of the UIUC Speech and Hearing Department. This work is related to work on hearing impaired subjects.

Allen has successfully developed several complex and innovative research programs, first at Bell Labs in 1995 (cochlear modeling),
followed by the development of the Bell Labs multiband compression hearing aid (1985-88) (Now labeled as GN-ReSound), followed
by his speech perception research at UIUC in 2003 with his group of highly productive students. This research has provided many
deep insights into difficult, significant and challenging problems of speech perception. Specifically Allen and his students have
identified the basic features of many plosive and fricative speech sounds. This has allowed them to manipulate the perception of
the sound with surgical precision.

He is well-versed in cochlear modeling, auditory neurophysiology, speech perception, speech processing, psychophysics, audiology
as well as musical acoustics, acoustics, impedance and reflectance, analog and digital signal processing, and clinical audiology.

Allen has more than 20 US patents on hearing aids and signal processing.
He teaches courses in analog and digital signal processing, mathematical physics, speech processing, electroacoustics, transducer

design, digital signal processing and clinical audiology. His special love is speech perception, which brings together many of these
fields in the most interesting, as well as important, way. Allen has been a visiting scientist in the Departments of Otolaryngology
of Columbia University, City university of New York, and University of Calgary.
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1970-1987 Member of Technical Staff, AT&T Bell Laboratories, Murray Hill, NJ
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1982 Administrative Board IEEE ASSP
1983-85 Chairman of the Publication Board of the ASSP Society
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