
Overview of the Classification System

• Optimal sensor placement to reduce artefacts.

Energy-Aware Operating Modes Design

• The features are smartly extracted based on a given energy 
budget.
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What is Embedded Real-Time Emotion Classification?
• Distinguishing one human emotion from another.

• Making the distinctions at the same time as they occur.

• Embedded on a device which collects physical data.

Why is it Important?
• Continuous monitoring for Alzheimer’s disease [1] 

(Agitation, Disorientation, and Stress).

• Recognition of stress levels in drivers [2], etc.

Wearable devices measure multiple physical signals:
• Electrocardiogram (ECG)

• Breathing

• Electrodermal activity (EDA)

Mode 1    Mode 2    Mode 3    Mode 4

Accuracy increases

Energy consumption decreases

INTRODUCTION

METHODOLOGY & PRELIMINARY RESULTS

CONCLUSIONS

• Artefacts reduction by using a combination of thorax and 
abdominal electrodes placement.

• Shown stress level variations using workload changes.

• Accuracy range between 95% - 75% and 89% - 70% for 
arousal and valence classification respectively.

Preliminary tests of the classifier
• Emotion classification.

Protocol of the experiment:
• A database of emotion-

eliciting films is used to
test the classification [4].
– 18 video clips (~120 s each)

– 3 video clips per emotion

– 6 emotions

• Features of the physiological
signals are extracted.

• A 2D Fisher projection 
of the data is displayed.

Link of features with emotions in real conditions
• Stress level monitoring based on workload changes.

Protocol of the experiment:
• Baseline recording.

– The subjects stay in a sitting position.

• Low workload recording.
– The subjects play a video game.

• High workload recording.
– The subjects play a video game and do

mathematical operations in parallel.
Example equation: 12+19 = 31 
(double + double digits, carry). 
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