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WristAngel: Research for Intervention and Management of OCD

* Progression and severity of disorder.
* Improve efficiency in CIB (Coding Interactive Behavior)
¤ Identify and predict impending OCD events.
¤ Aid in delivering cognitive behavioral therapy to patients.
¤ Provide useful interventions for management.
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Motivation
Mental Health meets Technology

Audio Motion-dataVideo Bio-signals

Intervention and management for OCD

● Emotion detection
● Entrainment

● Gestures
● parent-child interaction

● Family accommodation
● Parent-child synchrony

● Emotion detection
● Severity and disorder 

progression
● Treatment effectiveness
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Motivation
Data and Signals

Audio + Visual 
Signals

Linguistics 
Signals

Physiological signals

Therapy sessions

Wearable device 
(Empatica E4)

Heart-rate, EDA, 
Accelerometer

Videos

Biochemical 
signals
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Motivation
Some (Data) Constraints

1 Changes in data source (Two trials) → Generalization
2 Models built on baseline data only (Trials ongoing → Blinded)→ Low-data resources.
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AUDIO DATA
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Audio
Role of Audio (Speech) in OCD Treatment

Audio (Speech)  signal

What is said 
(Semantics)

How it is said 
(Paralinguistic)

Therapy (Real-time 
interaction)

Post-hoc analysis 
(Behavioral coding)

Severity 
progression

Effectiveness of 
treatment

Effectiveness of 
therapyEntrainment

Detecting Emotions
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Audio
Speech Emotion Detection I

Raw Speech signal

Speech Features

Predicted Emotions 

Acoustic emotion recognizer

Figure: Image sources https://medium.com/prathena/the-dummys-guide-to-mfcc-aceab2450fd;
https://commons.wikimedia.org/wiki/File:Lindos1.svg; https://commons.wikimedia.org/wiki/File:Spectrogram_-iua-.png
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Audio
Speech Emotion Detection II

Conventional approaches
• Statistical ML and signal processing HMM, GMM, SVM
• Deep learning (DL) RNN, CNN, LSTM with deep architectures
• Hybrid Eg., DL +SVM
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Audio
Speech Emotion Detection III
Persistent challenges

• Generalization corpora, languages → cultural, phonetic differences (Danish, kids, clinical)
• Low-resource corpora Small data set and lack of labels
• Black-boxes
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Audio
Methodology

Transferable feature 
embedding 

Denoising autoencoder 
(DAE)

Discriminating subspace

Dimensional emotion 
model (Activation, valence)

1. Consistent over languages, in 
contrast to emotion class labels

2. Allows to model emotion classes 
that does not exist in training 
dataset.

Semi-supervision (metric 
learning)

Emotion relevant embedding

Label: Activation, valence

Continuous metric loss 
for emotion modelling
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Audio
Generalization versus personalization

1 Activation:

2 Valence:
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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

H-1.b) Effect of OCD severity 
on the vocal feature 

embedding.

OCD severity <-> vocal 
embedding

Step 2. Get 
audio 

embedding

H-2) Improved models 
for OCD severity

Model adaptation

Training

Improved 
prediction model

Labels (Activation, 
valence)

Labels 
(OCD-severity)

Step 1. Segmented speech signals
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VIDEO DATA
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Video signals
From Subjective To Objective Units of Distress
Gaze tracking + Facial expression recognition + Posture detection

ML models

Gaze

Emotions

Posture
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Video signals
Experts (vs) Algorithms

Gaze Vocalization Positive aff. Neg. Emo. Act./Arousal Anxiety Attention
CIB items
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Comparison raters
Rater 1 vs. Rater 2
ML vs. Rater 1
ML vs. Rater 2
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