Estimation with GLM : ERP at the stimulus onset • Overlap: ERP at the stimulus onset (𝑠(𝑡)) and EFRP at the first fixation onset (𝑎 1 (𝑡))

• Model for the 𝑖 𝑡ℎ trial:

• Matrix formulation:
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• Study the Emotional Facial Expressions (EFE) processing: experimental data based on EEG activities synchronized with ocular fixations; • Observations: Event-Related Potential (ERP) at the stimulus onset and first Eye Fixation-Related Potential (EFRP); • Methodology: Estimation using the General Linear Model (GLM) because of responses overlap (Kristensen, et al., 2017) between the ERP at the stimulus onset ant the first EFRP; • Components linked to emotional processing: N170, EPN (Early Posterior Negativity), LPP (Late Positive Potential), (Schupp, et al. 2003;Recio, et al., 2011); • Focus on LPP: elaborative processing and conscious recognition (Schupp et al., 2003). emmanuelle.kristensen@gipsa-lab.grenoble-inp.fr; raphaelle.roy@isae-supaero.fr, bertrand.rivet@gipsa-lab.grenoble-inp.fr, anna.tcherkassof@univ-grenoble-alpes.fr, anne.guerin@gipsa-lab.grenoble-inp.fr 1 Univ. Grenoble Alpes, GIPSA-lab, CNRS, Grenoble, France, 2 ISAE-SUPAERO, Toulouse, France, 3 Univ. Grenoble Alpes, LIP-PC2S, Grenoble, France 

Co-registration: EEG and Eye-movements

Experiment•

  22 participants between 20 and 40 years old • DynEmo database: actual people (not actors) expressing their emotions  ecological material (Tcherkassof et al., 2013) • Static stimuli: Apex of the emotional dynamic response, evaluated by 20 judges. • Four conditions: Disgust (12 stimuli), Surprise (12), Happiness (12), Neutral (24) 1 st part: Attentive exploration 2 nd part: Annotation (arousal & emotion) Random 100:100:500 ms + max 2000 ms depending on gaze 2 s Max 10 s Max 10 s + 'try and be empathic" ECEM 2017, 20-24 August, Wuppertal, Germany Analyzing Emotional Facial Expressions' Neural Correlates Using Event-RelatedPotentials and Eye Fixation-Related Potentials Emmanuelle Kristensen 1 , Raphaëlle Roy 2 , Bertrand Rivet 1 , Anne Tcherkassof 3 & Anne Guérin-Dugué 1

  𝑡) 𝐴𝑣 = 𝑥(𝑡): Estimation by Average of the potential evoked at the stimulus onset, including activities at the first fixation onset • 𝑠(𝑡) 𝐺𝐿𝑀 = 𝑠(𝑡): Estimation by GLM of the potential evoked at the stimulus ERP and EFRP estimations by GLM 𝑥 𝑖 (𝑡) = 𝑠(𝑡) + 𝑎 1 (𝑡 -𝑠 . 𝒔 + 𝐷 1 . 𝒂 1 + 𝐷 2 + . 𝒂 𝟐 + + 𝒏 𝒂 𝑮𝑳𝑴 = 𝑠 † , 𝑎 1 † , 𝑎 2 + † † 𝐷 = 𝐷 𝑠 , 𝐷 1 , 𝐷 2 + †

  Recognition rate, Fixations duration and first fixation latency  mean (sd) (16.64) 96.28 (5.26) Fix. duration [ms] 309.00 (66.38) 309.77 (65.08) 310.86 (66.30) 297.67 (65.87) 1st fix. latency [ms]

		Examples of scanpaths	Behavioral results
			Neutral	Disgust	Surprise	Happiness
		Recog. rate [%]	67.07 (18.74)	66.52 (17.66)	56.39
		Toeplitz matrices with		
		their respective latencies		
	𝒂 𝑮𝑳𝑴 such as	𝒂 𝑮𝑳𝑴 = 𝐷 † . 𝐷 𝒎𝒊𝒏 𝒏 𝑭  𝟐 = 𝒎𝒊𝒏( 𝒙 -𝐷 𝑠 . 𝒔 + 𝐷 1 . 𝒂 1 + 𝐷 2 + . 𝒂 𝟐 + 𝑭 -1 . 𝐷. 𝒙 𝟐 )		

275.03 (49.16)  before LPP latency [400-600] ms
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N170, EPN, LPP on 𝒔(𝒕) 𝑨𝑽 and on 𝒔(𝒕) 𝑮𝑳𝑴

for positive EFE (Ahern, Schwartz, 1979)-becoming significant across EFE. But, at right frontal site -more involved for negative EFE-, another activities pattern, only elicited by the stimuli presentation, is at once significant across EFE. • These findings are in line with faster and facilitated perceptual processing for negative EFE (Schupp, et al., 2004).