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2 related work
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SMA pads [Merrett et al., “11]
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% ‘n these haptic modalities have shown to boost realism
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questionnaires requires:
1. stopping the experience
2. reflecting on it

3. judging it

4. get back to immersion

B EMS
[ ]Baseline

J;
{

53

realism




our research quegtlom _hgwﬁb
erience in a ne

subjective exp




3. our approach



instead, we propose measuring the S
brain's response to visuo-haptic events



64 channel EEG
3D printed electrode spacers




4. experiment



sensory feedback:
1. visua
2. visual + vibro

3. visual + vibro + EMS




Mismatch (25%)

Match (75%)




5. results



1. ERPs in match (visuals & haptics in sync)
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2. ERPs in mismatch (visuals & haptics in sync)
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3. differential ERPs Zv
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EEG pipeline: how did we process the EEG signal?



EEG pipeline

raw
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ICLabel: An automated electroencephalographic independent component classifier,

E EG p i pel i n e dataset, and.website

Luca Pion-Tonachini, Ken Kreutz-Delgado, Scott Makeig
(Submitted on 22 Jan 2019 (v1), last revised 4 Feb 2019 (this version, v2))
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EEG pipeline

1. filtered 2. BSS / ICA 4. line noise

Ttk i T
i A
I

6. ERP at FCz 5. epochs

ERP
30
QD =20
o WA
) - .
g
(@
(4v)
20 . . - - .
0 50 100 150 200 250

samples



6. outlook
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guestionnaires
subjective

prediction error
. objective __,
towards a multimodal approach



Machine

[Zander et al., PNAS '16]

Human

while we currently do this offline, we
envision realtime assessment in VR



/. conclusion
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potential as a complimentary
presence experience metric
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