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preprocessing

averaged data
Raw Data @ J

(continuous)






(Hsu et al. 2014)



(Hsu et al. 2014)



Application of BCl using EEG/MEG

* Real-time analyses

* e.g., using brain waves to spell words

https://www.youtube.com/watch?v=5i6zRZL.64v0

https://www.youtube.com/watch?v=XIr2cRKFolY

https://www.youtube.com/watch”?v=wKDimrzvwYA

https://www.youtube.com/watch”?v=yBker7BOX1A&t=226s









« EEG/MEG RI{E2f - Lots of data

— channels x times x trials
« e.g., 62 x 1000 x 1000 (one participant)

— channels x times x trials x frequency
« e.g., 157 x 1000 x 1000 x 100 (one participant)









Cognitive

Neuroscience
A A S THAE 4 A HRER AR S AN THAE B N TE =4
RS R AT EEG/MEG ZREEEEENI BERERET (R ~ RER)

S RE (life-span) PET/ fMRI BE=1t 5t EHE DT (T2%)
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Helmholtz (1866)

* Perception is our best guess as to what is in the world, given our
current sensory input and our prior experience [paraphrased]
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“Encoding” “Decoding”







Encoding of Word Forms

adapted from Dehaene et al., 2005
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Decoding of Linguistic Information

William J. Rapaport (1992)

+ buffalo(s): noun » 7K
+ Buffalo: noun » 7K&=35
+ buffalo(s/ed): verb » R0

“IK A BREP 2 P ok e K R IREF 4 0 B E b — ) K F R EFF o7
Buffalo buffalo Buffalo buffalo buffalo buffalo Buffalo buffalo.
KGR EY S KR EF AP RHAY R KA EY A
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gt ek

statistical hypotheses)

« %% % 18 (independent variable): EFER VS &G

o 1% % 38 (dependent variable)

« T4& 4 18 (nuisance/confounding variable)

frequency

' reading time

. word

+ R E A A AR E?

HOI.Ul'UZZO
* Hi:p1-u2=0

BRI EE AT AR E?

*  Ho:pr=p2=us3
* Hpipr = u2 = us

« H—fER EEFENE?
* Ho:ﬁ:()
* H1:ﬁ¢0




morphology: Fas 5T EEIR Rl

AFRIVEML

(limited inventories) T G e
= A% - 2

BiEEA HRTEREAND
(infinite utterances)




IRFCEBRERZ T

(b) Coordinative words (if:%l))
P sl The two roots carry similar, related, or contrary meanings
N-N : &, lei-dian ‘thunder-lightning: thunder’

(c) Modifier-Head words ({&1E)
The first root modifies (or restricts) the second root
Adj-N: 5 E, qgi-che ‘gas-car: an automobile’

(d) Verb-Object words (%)

The first root refers to the predicate., while the second root a thematically
related object (theme, location, instrument, etc.).

V-N: H[&, dou-feng ‘catch-wind: go for a drive’

(Hsu, Pylkkanen and Lee, 2019)



(a part of) IR EEAVIBRIAZZ\



(a part of) IR EEAVIBRIAZZ\



Amplitude (dSPM)

(1) aMTG

—BER

— %

—{RIE
LG

Time (ms)

Amplitude (dSPM)

(2)pITG

(Hsu, Pylkkanen and Lee, 2019)
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morpho-semantic analysis (200 to 400 ms)

left anterior temporal cortex left anterior temporal cortex
>> composing roots >> composing relational structures

4

orthographic and phonological analyses on radicals

LH insula cortex (~200 ms)
LH inferior parietal cortex (~200 ms)

4

feature level

LH fusiform gyrus (170 ms) RH fusiform gyrus (~170 ms)
number of orthographic features decomposing characters into radicals

=g

input

V1 regions (~100 ms)
physical level of visual stimuli
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