Artifact rejection and running ICA
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Reject noisy data
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Run ICA
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Plot components
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Remove components
(.e. back-projection)
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Filter the data (if necessary/desired)
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File Edit QLM Plot Study Datasets Help

Change sampling rate
Filter the data Basic FIR filter

Re-reference Short IR filter
Interpolate electrodes

Reject continuous data by eye
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Ok |

Cancel

Extract epochs

Remowe baseline

Run ICA

Remowe components

Automatic channel rejection

Automatic epoch rejection

Reject data epochs
Reject data using ICA

Locate dipoles using DIPFIT 2.x
Peak detection using EEG toolbox
FMRIE Tools

Locate dipoles using LORETA ]

Cancel || Ok |
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Auto-detection of noisy channels
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File Edit Plot Study Datasets Help

Change sampling rate
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Re-reference B Reject channel -- pup_rqichanﬂwﬂg
Interpolate electrodes =
. . Electrode (number(=), Ex: 2 4 57 1:71
Reject continuous data by eye )
heasure to Luze: Prabability -
e Epcuchs. Marmalize meazure [check=omn): '
Remove baseline Threshald limits [max]: g
Run ICA
Remove components cancel
E Automatic channel rejection

Automatic epoch rejection
Reject data epochs 4
Reject data using ICA b
Locate dipoles using DIPFIT 2.x b

Peak detection using EEG toolbox
FMRIE Tools L
Locate dipoles using LORETA k

>> EEG = pop_rejchan(EEG, “elec",[1:71] , "threshold",5, ...
"norm", "on", "measure”, "prob®);
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Auto-detected noisy channel

Neuroscience

F|gure Display Settings Help

Scale
I A it Y T i Y I i i
JLMWWWMWNWWWW
4 35
] i i ==
450 451 452 453 454
Chan. Time “alue

||
TR == = 443 = == TPS 4521146 -2 BE47 35 FEIELT

EEGLAB Workshop X, June 14-17, 2010, Jyvaskyla, Finland: Julie Onton — Artifact rejection and running ICA



It
1 A

! s
A o M no
4 - | F| LR T T “"U] Ir,' LA "IN J.‘-"". oy . r',l ‘
.9 'L‘-"'|"| | W ALY WY Tl v LIRS L
N -\-'l"‘1 ni I'“-\"' 4
] -

— ||
EEGLAB v7.1.7.18k _;L. X

File Edit WEE]HE

Plot Study Datasets Help

Change sampling rate

Filter the data

Re-reference

Interpolate electrodes

Reject continuous data by eye
Extract epochs

Remowe baseline

Run ICA

Remowe compaonents

Automatic channel rejection
Automatic epoch rejection
Reject data epochs

Reject data using ICA

Locate dipoles using DIPFIT 2 »

\

M
MNOA | M |
Vo i M | L, A "
VAT AT TR T W NP || R | Aald. b AR " AN N | " N A
S L An o J bt b AN AW T, ALt R ™ \Fly M T
[ ¥ I.“* L i A \ | g/ fﬁ',. ..HI"-.Jj W, .\1. W WV nlt‘_nl...“:" II'. '\ WY ‘]"l'-.-'}'ﬁl"_" WO L
\

™ | A

s
el Iy

¥

Equivalent

File Edit Tools Pl

Reject continuous data

M v
| I'Il'q ) r'1 |
1
|

Swarts

1l

i Center for

Cl.'-ll'lpu[dlmlml
euroscience

Study Datasets
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Channel locations
Channel data (scrall)
Channel spectra and maps
Channel properties
Channel ERP image
Channel ERPs
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Sum/Compare ERPs

Component activations (scroll)
Component spectra and maps
Component maps ]
Component properties
Component ERP image
Component ERPs L
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Data statistics

Time-frequency transforms

Cluster dataset ICs
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Neuroscience

Computafional

Click and drag with mouse
over noisy data to reject

Reject continuous data
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Rejecting data for ICA
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To prepare data for ICA:
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OR... Extract short epochs
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Auto-reject data epochs
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Reject continuous data by eye

Extract epochs
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Reject data using ICA

Reject by inspection
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Export marks to ICA reject

Reject marked epochs
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Reject data epochs
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Reject data epochs
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Un-select highlighted epochs
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Un-select highlighted epochs
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Plot channel measures over time
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Reject data epochs
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Reject or retain marked epochs
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Reject marked epochs

Cnmpulallonal

File Edit Plot Study Datasets Help

Change sampling rate
Filter the data L

—#3: ochs —

Re-reference

Filet

Interpolate electrodes

Reject continuows data by eye

Extract epochs
Remowve baseline
Run ICA

Remove components

Autornatic channel rejection

Automatic epoch rejection

Feject data epochs b Reject data (all methods)

Reject data using ICA k Reject by inspection

Locate dipoles using DIPFIT 2x | Reject extreme values
Peak detection using EEG toolbox Reject by linear trendfvariance
FMRIE Tools Reject by probability

Locate dipoles using LORETA  »|  Reject by kurtosis
Reject by spectra

-

Export marks to ICA reject

Reject marked epochs

>> EEG = pop_jointprob(EEG,1,[1:70],5,5,0,0);
>> EEG = pop_rejepoch(EEG,find(EEG.reject.rejglobal),0);
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Reject data epochs (automatic)
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Change sampling rate
Filter the data ]
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to keep
eye blinks

1000

Re-reference

Interpalate electrodes

Reject continuous data by eye

Extract epochs

Remowe baseline

Run ICA

Remowve components ngh standard
Automatic channel rejection deviation,
Automatic epoch rejection mul tlpleS
Reject data epochs passes
Reject data using ICA ]

Locate dipoles using DIPFIT 2.x P
Peak detection using EEG toolbox
FMRIE Tools
Locate dipoles using LORETA

on", “eegplot”,

>> EEG = pop_ autorej(EEG, “nogui”,

on®);
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Reject data epochs (automatic)
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Artifact rejection and running ICA

Task 1

Reject noisy data
Task 2

Run ICA
Task 3

Plot components
Task 4

Remove components

(.e. back-projection)
Exercise...
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Independent Component Analysis
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“Secrets” to a good ICA decomposition

o

» Garbage In... garbage out (it's not magic)

» Remove large, non-stereotyped artifacts

» Do you have enough data? (based mostly on time, not frames)

» High-pass filter to remove slow drifts (no low-pass filter needed)

» Remove bad channels

» Data must be in double precision (not single)
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Cancel
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Runica progress...

Fress Button o interupt runica

Interrupt

step
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training st
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0,BE7O0031,
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0,11822100,
0, 7hhhZ236E,
0, 26735750,
0,12123251,
0,10285608,
0,09770433,
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More than 32 channelz: default stopping weight change 1E-F
Training will end when wchange < 1e-07 or after 512 steps.,
Online biaz adjustment will be uszed,
Femoving mean of each channel ...
Final training data range: -171,806 to 173,094
Computing the sphering matrix, ..
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Sphering the data ...
Beginning ICA training ... first
1 - lrate 0,001000,
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angledelta 104,70 deg
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angledelta 146.5 deg
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Input datas size [32,133179] = 33 channels, 133175 frames/nFinding 33 ICA components using extended ICA,
Kurtoziz will be calculated initially every 1 blocks using BOOO data points,
Decompozing 122 frames per ICA weight ({1083)"2 = 133175 weights, Initial learning rate will be O, 001 bln k. 31
Learning rate will be multiplied by 0,98 whenever angledelta »= B0 deg,

step
step
ztep
ztep
step
step
step
step
step
step
step
step
step
step
step
step
step
step
ztep
ztep
step
step
step
step
step
step
step
step
ztep

241 -
242 -
243 -
244 -
240 -
24E -
247 -
242 -
243 -
250 -
251 -
252 -
2582 -
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Permuting the activation wave forms ...
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ICA weights in EEG structure
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Artifact rejection and running ICA

Task 1

Reject noisy data
Task 2

Run ICA
Task 3

Plot components
Task 4

Remove components

(l.e. back-projection)
Exercise...
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Plot ICA scalp maps
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Compare 'good' and 'bad' scalp maps

Wiewe Insert Tools Desktop Window  Help
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Scroll component activities

® 3

Computational

Neuroscience

Scroll component activities - eegplot()
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Reviewing component properties

omputational

MNeuroscience
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Component scalp maps/properties
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Component 4 properties
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Component 9 properties
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Component 12 properties
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Artifact rejection and running ICA

.

<&
Task 1
Reject noisy data
Task 2
Run ICA
Task 3
Plot components
Task 4

Remove components
(.e. back-projection)
Exercise...
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Eye blink correction
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Eye blink correction
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Eye blink correction
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Eye blink correction
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Eye blink correction
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Exercise

e ALL
- Load stern.set or stern_small.set
- Epoch the data on memorize and ignore letters
- From Reject data epochs->All methods menu
- Scroll the data and perform visual rejection
- Try other rejection protocols and compare

- Explore channel probability and abnormal distribution
plots

- Find and identify artifact ICs
- How can you be sure that an IC is artifact?

- Remove a component from the EEG data (do not save
this way!). Alternatively, try KEEPING just one
component. What does the EEG.data scroll look like?
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