Motivation

Stutterers: 1% of the World’s Population

*Stuttering - a speech fluency disorder causes still
not clear

* Role of Stress, Anxiety & Nervousness unknown.

different Physiological features
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*Autonomic Nervous System(ANS) controls stress
&

sympathetic & parasympathetic nervous system

activating & deactivating

anxiety by

*Limitation in current research: 1) Experiments
only performed in controllable environments; 2)
Existing data analysis methods are relatively
simple

Research Goals

* Apply advanced machine learning & pattern analysis
techniques to the stuttering research

*Understand the relations between stuttering, stress and

physiological changes

Methods
Subjects Tasks | Type  Listener

Stutterer-2 Reading Difficult, Friends
Non- Books-2 Easy text Strangers
Stutterer-2

Stutterer-2 One to one Interview  Friends
Non- Conversation-3 Questions Strangers
Stutterer-2 & Narration

Analyse ECG &
GSR signal for

stress
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SPECIFICATIONS:

ECG sampled at 500 Hz,
HPF used.
GSR sampled at 5SHz

60sec window used
Overlap increment of 10sec.

RR-Interval : distance
between beats(m sec)

SDNN: Standard deviation
of RR interval

LF: Low trequency

components (0.04 to 0.15Hz)
of RR interval.

HF: High frequency

Components (0.15-0.4Hz) of
RR interval
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Analysis

Types of Repetition | Filler Break
Stutterer X V4 Z

< 5sec

Disfluency < 5sec
duration
Weightage 10.0

5.0

< 3sec > 2sec

3.0 2.0
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Preliminary Results
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Microphone Analysis:

Window size = 60sec

Feature Analysis:

between the features.

Heart Rate Vs Stuttering

Feature Normalization F,

Sampling Frequency = 8KHz

Voice (mV)
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| Stuttering

Window Stuttering = 10w + 5x + 3y + 2z
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PCA Classification was used to find the co-relation
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Research is still on-going and working to
Linear regression in order to determine the

Norm. SDNN Interval

classification between stuttering & Non-

windows(sec)

Stress Increment

v Sympathetic Nervous System

(SNS) Activation.

> | Heart Rate, I GSR

> 1 LF/HF,

v Parasympathetic Nervous
System(PINS) Deactivation

> | HF

Stress Decrement

(SNS) Deactivation.

> | LF/HE

>4 HF

v Parasympathetic Nervous
System(PNS) Activation

v Sympathetic Nervous System

» | Heart Rate, |GSR

stuttering using Stress.

Future Work

"The ECG & GSR patterns will be utilized

in anti-stuttering assistive device design as

the key signs to identity stuttering-related
anxiety in real-time.

" Integrated with other audio/tactile
teedback or biofeedback techniques, the
ultimate goal of the assistive device is to
eliminate patients’ negative emotional
reactions, reduce severity of stuttering, and

thus improve the quality of life of people
who stutter
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