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Existing datasets

EEG Brain Signals
Physiological Signals

Eye Gaze 
Facial Videos

(Movie Clips - Images)

MAHNOB- Soleymani et al. [7], 2012

EEG Brain Signals
Physiological Signals

Facial Videos
(Music Video Clips)

DEAP - Koelstra et al. [6], 2012
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The Problem Introduction - SOA. - Problem - Solution – Results - Conclusion- Q?

Motivation
• Limitations with sensing equipment mean evaluations 

using stimuli presented over a short time interval and 
small user population.

• MEG is less invasive and the user response is less affected by 
psychological stressors enabling naturalistic experience.

• Suitability of stimuli – Movie clips vs. Music videos

4/18

DECAF:
• a dataset comprising concurrent recording of:

MEG signals
Physiological signals
NIR Facial Video 

while the subjects look at emotional video clips.

30 Subjects x ( 40 Music + 36 Movie Clips )



EEG for emotion recognition:

• Both EEG and MEG have high temporal resolution (1-5kHz)

• EEG sensor is much cheaper in price than MEG
• EEG is somewhat invasive 
• EEG signal is distorted by hair and scalp bone

• MEG is much more accurate and gives a very good spatial 
resolution of brain responses (#channels: 306 > 32)

• Brain activity source localization techniques work well for MEG 
but are not suitable with EEG

• MEG is less invasive than EEG (no direct contact)

MEG vs EEG:

Koelstra et al. [6]: EEG effectively encodes the 
emotional responses of human to music videos

Our assumption:  MEG also encodes emotional responses

EEG

MEG
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MEG vs EEG
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306 Channels

Elekta NeuroMag Device

32 Channels

Bio-semi EEG Device



DECAF MEG  includes:
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Time-Continuous recordings of Head Pose Indicators (HPIs)
- a 300 Hz signal to locate the exact pose of head under MEG

3D Scan of the users’ head shape for all the users

MR scan of 15 users for source-brain activity analysis
- will become available soon



Stimuli :
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Music video clips:

• 40 music video clips proposed by DEAP [6]
• 60 second highlight for each music video clip

Movie videos:

• 36 movie clips 
• varying length (51” to 128”)

Mean=80”  Std. = 20”
• Selected based on a preliminary study 

with a pool of 58 clips
and 42 graduate students
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Experiment setup
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• 30 subjects (16 male, 14 female, age range 27.3 ± 4.3)
• 76 stimuli (40 music video clips + 36 movie video clips)
• MEG brain signal , ECG , horizontal EOG (hEOG), 

Trapezius EMG (tEMG), NIR facial videos recorded
• Subjects’ self-assessments
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Modalities

Facial videos

?
Arousal
Valence

Dominance
Familiarity
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MATLAB – PsychToolbox + ASFExperiment setup – Protocol :

SHOW
FIXATION
(4 Secs)

PRESENT
MOVIE/MUSIC

STIMULUS

AROUSAL
RATING

(Max 15 Secs)

VALENCE
RATING

(Max 15 Secs)

DOMINANCE
RATING

(Max 15 Secs)

FAMILIARITY
RATING

(Max 15 Secs)

Structure of each Session :

5: Very positive
3: Positive
3: Neutral
2: Negative
1: Very Negative

5: Very excited
3: Excited
3: Somewhat excited
2: Calm/relaxed
1: Very calm/relaxed

5: Overwhelmed..
3: Not in control..
3: Not sure
2: In control..
1: In full control..

3: Man times
2: Few times
1: Never
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Distribution of self-assessment ratings:
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Psycho-Physiological signal analysis 
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Facial Landmark Tracks

Horizontal Electrooculography

Trapezius Electromyography

Electrocardiography
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MEG Correlates with emotions
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Classification Results using Linear SVM:
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Continuous Emotion Estimation using Multi-task 
learning
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Learned weights for arousal (top) and valence (bottom) for the movie clips with Dirty MTL and SR MTL. 
Audio-visual features over the entire clip length were used for model training. Larger weights are denoted 

using darker shades.

Valence/Arousal prediction with 
multimedia (MM) and MEG 
features. 

RMSE mean, standard deviation 
over four runs are reported.

Range of V, A levels is [-3, 3]. 
Best model is shown in bold.



Conclusion
 Largest multi-modal affective dataset with MEG, peripheral 
and facial responses: 30 subjects X (40 music video + 36 movie clips) 

over 2K samples
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 Suitable for cognitive-science natural-stimuli studies with 
time-continuous HPI
recorded head-shape-models
recordings of artifacts: ECG + tEMG + hEOG (includes facial EMG) 
MR scans of 15 users for source brain activity analysis

 Includes time-continuous valence and arousal labels for the 36 
movie video clips for 

time-continuous  Multi-Media affective tagging 



http://disi.unitn.it/~mhug/DECAF.html

Thank you !
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