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• Presentation

➢2 sessions

   (10 minutes each)

➢4 conditions

➢20 pseudo-randomised 

stimulations per condition 

(10 seconds each)

• Sound reproduction and 

measurement of brain signals

• Auditory stimulations [2]
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➢Response in the brain at 

the same frequency 

and with its harmonics

Smartfones headset (mBrainTrain)

➢ 2 sessions (8 minutes each)

➢ 4 conditions (see tab for modulations)

➢ 10 randomised stimulations

     per condition (10 seconds each)

• Repeated stimulations

- Permanent « operating regime »

- Steady-state

- Measurable

• Repeated auditory stimulations [1]

- Amplitude modulation

- Continuous sinusoidal sound

- Burst sequences (reinforce 

modulation frequency)

➢ 35 - 100 Hz

• Spectrogram
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Steady-State Auditory Evoked Potentials (SSAEPs)
Next experiment: Effect of carrier signals on brain activity 

and user’s preference

• Different carrier signals

➢Sine wave (reference)

- fc = 1000 Hz

➢Natural sounds 

- Cicadas

- Purring of a cat

➢Brown noise

• Modulation frequency

     = 40 Hz

Motivations

➢ More comfortable carrier signals

- Amplitude-modulated natural sounds

- Imagined sounds

➢ Shorter stimulus durations

➢ Modulation frequencies easier to identify

➢ Lower sound levels

➢ Spatialisation

- Reinforcing separability in brain signals

Carrier 

frequency fc (Hz)

Modulation 

frequency fm (Hz)

2500 37

1000 43

500 35

500 60
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o Pre-experiment questionnaires

Left 

(L)

Right 

(R)

No 

preference

Not 

applicable

1 Writing

2 Throwing

3 Comb

…

12
Staple paper 

sheets

1
I spend a lot of my free time doing 

music-related activities.
Likert scale

2

I can compare and discuss 

differences between two 

performances or versions of the 

same piece of music.

Likert scale

3
When I sing, I have no idea 

whether I’m in tune or not.

Likert scale

Negative item

…

18 I can play __ musical instruments. Ordinal scale

• Head And Torso Simulator

(HATS)

o Equalisation of sound stimuli

• Frequency responses

• Edinburgh Handedness Inventory [6]

• Goldsmiths Musical Sophistication Index [7]

- General factor - musical

• Audiometry

• General questionnaire

Previous experiment

Arrows point to the powers detected over time according to the modulations

• Handedness [3]

➢Left brain dominance for language

- 95 - 99% right-handed

- 70 - 80% left-handed

• Gender [4]

- Men = Mainly dependent on the 

left cerebral hemisphere

- Women = Hemispherique balance

• Musical expertise [5]

Individual factors influencing sound signal processing zones

Evaluation of sound stimuli to improve user comfort and 

facilitate detection via an auditory brain-computer interface

• Measurement 

of brain signals
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