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About me...

@ Bachelor of Engineering (India)
@ Masters of Science: Communications and Multimedia Engineering (FAU, Erlangen, Germany)

© Doctor of Science (Tech) (Aalto University, Finland)
Robust and Efficient Methods for Distributed Speech Processing—Perspectives on Coding,

Enhancement and Privacy

O Postdoctoral researcher (Technical University of Denmark)
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WristAngel: Research for Intervention and Management of OCD
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* Progression and severity of disorder.

* Improve efficiency in CIB (Coding Interactive Behavior)
x Identify and predict impending OCD events.

x Aid in delivering cognitive behavioral therapy to patients.

x Provide useful interventions for management.
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Mental Health meets Technology
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Bio-signals

A\

Audio Video Motion-data
Y \ A4
e  Emotion detection e  Gestures e  Family accommodation
e  Entrainment e parent-child interaction e  Parent-child synchrony

Emotion detection
Severity and disorder
progression

Treatment effectiveness
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[ Intervention and management for OCD }
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Data and Signals
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Some (Data) Constraints

@ Changes in data source (Two trials) — Generalization

@ Models built on baseline data only (Trials ongoing — Blinded)— Low-data resources.
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Role of Audio (Speech) in OCD Treatment
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What is said How it is said
(Semantics) (Paralinguistic)

| |
' !}

Audio (Speech) signal

Therapy (Real-time Post-hoc analysis
interaction) (Behavioral coding)
. Effectiveness of Severity Effectiveness of
Entrainment :
therapy ) progression treatment

Detecting Emotions
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Speech Emotion Detection | ==
Raw Speech signal
. oomen Speech Features
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Acoustic emotion recognizer
() % Predicted Emotions
v - -
Flgu F€:. Image sources https://medium.com/prathena/the-dummys-guide-to-mfcc-aceab2450£d;
https://commons.wikimedia.org/wiki/File:Lindos1.svg; https://commons.wikimedia.org/wiki/File:Spectrogram_-iua-.png
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Speech Emotion Detection Il

Conventional approaches
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e Statistical ML and signal processing | HMM, GMM, SVM

e Deep learning (DL)
e Hybrid

RNN, CNN, LSTM with deep architectures
Eg., DL +SVM
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Speech Emotion Detection Il

Persistent challenges

e Generalization
e Low-resource corpora
e Black-boxes

corpora, languages — cultural, phonetic differences (Danish, kids, clinical)

Small data set and lack of labels

Classification Accuracy (%)
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Methodology

Input-layer Bottleneck
cx hr

he

Transferable feature
embedding
\J
Denoising autoencoder
(DAE)

Total = LRee

ReLUMWx), i =(0.1,2

2or =Wz, i=[3,4U06.7

Discriminating subspace

Output-layer

| !

Activation

Semi-supervision (metric

learning) &
istressed
[Anxious
Happy
Lrotal = LRee + Lotet <N Neutral P >Valence 1+

Emotion relevant embedding

NP2

Dimensional emotion
model (Activation, valence)

Consistent over languages, in
contrast to emotion class labels
Allows to model emotion classes
that does not exist in training
dataset.

| [
v

Continuous metric loss
for emotion modelling

Lter = Lstope + LRes

Label: Activation, valence
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Generalization versus personalization

@ Activation:
Dataset = IEMOCAP Dataset = EMO-DB Dataset = CAFE Dataset = URDU Dataset = AESD
2{ .
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Currently submitted to: JMIR Research Protocols DTU
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(currently open for review)

Submitted
Manuscript

Warning: This is an author submission that is not peer-reviewed or edited. Preprints - unless they show as
"accepted" - should not be relied on to guide clinical practice or health-related behavior and should not be
reported in news media as established information.

Associations between OCD severity and vocal features in

children and adolescents: A statistical and machine learning
analysis plan

Line K. H. Clemmensen; Nicole Lgnfeldt, Sneha Das; Nicklas Leander Lund; Valdemar Uhre;

A.R. Cecilie Mora-Jensen; Linea Pretzman; Camilla Funch Uhre; Melanie Ritter; Nicoline Lgcke Jepsen Korsbjerg;

Julie Hagstrem; Christine Lykke Thoustrup; |ben Clemmensen; Kersten Jessica Plessen; Anne Pagsberg
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Step 1. Segmented speech signals
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Audio Embedding (Simulated data)
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Step 2. Get
audio
embedding
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H-1.a) Effect of diagnosis (OCD
vs. no psychiatric diagnosis) on
the vocal feature embedding.

OCD/no-OCD <-> vocal

embedding

DTU Compute

H-1.b) Effect of OCD severity

on the vocal feature
embedding.

OCD severity <-> vocal

embedding
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From Subjective To Objective Units of Distress

Gaze tracking 4+ Facial expression recognition + Posture detection

Gaze

Emotions

ML models

Posture
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Experts (vs) Algorithms
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CIB items
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