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1 | From ASCli/float file or Matlab array
2 | From Netstation .mff (FILE-10 toolbox)
3 | From Netstation binary simple file
4 | From Multiple seg. Netstation files
5 | From Netstation Matlab files
6 | From BCI2000 ASClII file
7 | From Snapmaster .SMA file
8 | From Neuroscan .CNT file
9 | From Neuroscan .EEG file
10 | From Biosemi BDF file (BIOSIG toolbox)
11 | From EDF/EDF+/GDF files (BIOSIG toolbox)
12 | From Matlab array or ASCII file
13 | From Neuroscan .DAT file
14 | From Matlab array or ASCII file
15 | From data channel
16 | From Presentation .LOG file
17 | From E-Prime ASCII (text) file
18 | From Neuroscan .ev2 file
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Fs ®BfE FS BRE FS B2REF KBS BRE FS BHRE FS BEKE FS  EKE
1 Fpl 51 CP3 101  AFFlh 151 PPOlh 201  TOh 251  AFp2 301 TPP7
2 Fpz 52 CPl 102 AFF2h 152 PPO2h 202  T7h 252 AFp4 302 CPP5
3 Fp2 53 CPz 103  AFF4h 153  PPO4h 203  C5h 253  AFp6 303 CPP3
4  AF9 54 CP2 104  AFF6h 154  PPO6h 204 C3h 254  AFp8 304 CPP1
5 AF7 55 CP4 105  AFF8h 155 PPO8h 205 Clh 255  AFpl0 305 CPPz
6 AF5 56 CP6 106  AFF10h 156 PPO10h 206 C2h 256  AFF9 306 CPP2
7 AF3 57 TP8 107 FFTOh 157  POO%h 207  Céh 257  AFF7 307 CPP4
8 AF1 58 TP10 108  FFT7h 158 POO7h 208  Cé6h 258  AFF5 308 CPP6
9 AFz 59 P9 109 FFC5h 159 POOS5h 209 T8h 259  AFF3 309 TPP8
10  AF2 60 P7 110 FFC3h 160 POO3h 210 TI10h 260  AFF1 310 TPP10
11 AF4 61 PS5 111 FFClh 161 POOlh 211 TP%h 261 AFFz 311 PPO9
12 AF6 62 P3 112 FFC2h 162  POO2h 212 TP7h 262 AFF2 312 PPO7
13 AF8 63 Pl 113 FFC4h 163  POO4h 213 CP5h 263  AFF4 313 PPOS
14 AF10 64 Pz 114 FFC6h 164 POO6h 214  CP3h 264  AFF6 314 PPO3
15 F9 65 P2 115 FFT8h 165 POO8h 215  CPlh 265 AFF8 315 PPOI1
16 F7 66 P4 116  FFT10h 166 POO10h 216 CP2h 266  AFF10 316 PPOz
17 F5 67 P6 117 FTTSh 167  OIlh 217  CP4h 267  FFT9 317 PPO2




Fs BfRE KBS BRE FS BRKE FS BEE FS B#RE FS BEE FS  8R3AF
18 F3 68 P8 118 FTT7h 168  OI2h 218  CP6h 268  FFT7 318 PPO4
19 Fl 69 P10 119  FCCsh 169  Fplh 219  TP&h 269 FFC5s 319  PPO6
20 Fz 70  PO9 120 FCC3h 170  Fp2h 220  TP10h 270  FFC3 320 PPOS8
21 F2 71  PO7 121 FCC1lh 171  AF%h 221 P%h 271  FFC1 321  PPOI10
22 F4 72 POS5 122 FCC2h 172 AF7h 222 P7h 272  FFCz 322 POO9Y
23 Feé 73 PO3 123 FCC4h 173 AF5h 223 P5h 273 FFC2 323 POO7
24 F8 74 POl 124 FCCé6h 174  AF3h 224 P3h 274  FFC4 324 POO5
25 F10 75 POz 125  FTT8h 175  AF1h 225 Plh 275  FFCé6 325  POO3
26 FT9 76  PO2 126  FTT10h 176 ~ AF2h 226  P2h 276  FFT8 326 POOI1
27 FT7 77 PO4 127 TTPSh 177  AF4h 227  P4h 277  FFT10 327 POOz
28 FCS 78 PO6 128 TTP7h 178  AF6h 228  Pé6h 278 FTT9 328 POO2
29 FC3 79 PO8 129  CCP5h 179  AF8h 229  P8&h 279  FTT7 329  POO4
30 FCI 80 POI10 130 CCP3h 180  AF10h 230  P10h 280 FCCs 330  POO6
31 FCz 81 Ol 131  CCPlh 181  FSh 231  POSh 281 FCC3 331  POOS8
32 FC2 82 Oz 132 CCP2h 182 F7h 232 PO7h 282 FCCl1 332 POOI10
33 FC4 83 02 133 CCP4h 183 F5h 233 POs5h 283 FCCz 333 Ol
34 FC6 84 11 134 CCP6h 184  F3h 234 PO3h 284 FCC2 334 Olz
35 FT8 85 Iz 135 TTP8h 185 Flh 235  POlh 285 FCC4 335 OI2
36 FT10 86 12 136  TTP10h 186 F2h 236 PO2h 286 FCCeé 336 T3
37 T9 87  AFp%h 137 TPPSh 187  F4h 237  PO4h 287 FTT8 337 TS
38 17 88 AFp7h 138  TPP7h 188  F6h 238  PO6h 288 FTTI10 338 T4
39 G5 89  AFp5h 139  CPP5h 189 F8h 239 PO8h 289  TTPY 339 T6
40 C3 90  AFp3h 140 CPP3h 190  F10h 240  PO10h 290 TTP7 340 Ml
41 Cl 91 AFplh 141 CPPlh 191  FTSh 241  Olh 291 CCP5s 341 M2
42 Cz 92  AFp2h 142 CPP2h 192 FT7h 242 O2h 292  CCP3 342 Al
43 C2 93 AFp4h 143 CPP4h 193 FCSh 243 I1h 293  CCP1 343 A2
44 C4 94 AFp6h 144 CPP6h 194  FC3h 244 12h 294  CCPz
45  Co6 95  AFp8&h 145 TPP8h 195 FClh 245  AFp9 295 CCP2
46 T8 96  AFpl0h 146 TPP10h 196  FC2h 246  AFp7 296 CCP4
47 TI10 97  AFFSh 147 PPOSh 197  FC4h 247  AFp5 297 CCP6
48 TP9 98 AFF7h 148 PPO7h 198  FC6h 248  AFp3 298 TTP8
49 TP7 99  AFF5h 149  PPOSh 199 FT8h 249 AFpl 299  TTP10
50 CPS 100 AFF3h 150  PPO3h 200  FT10h 250  AFpz 300 TPP9
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4. EPr5-5 RGHI RN

Z# U Hk: Oostenveld, R., Praamstra, P., 2001. The five percent electrode
system for high-resolution EEG and ERP measurements. Clin Neurophysiol
112, 713-719.

4.4 RS Ay BN FIRECORB A, eSS RO I ? RS T,
B RN SCPA A, P, ATRYE B SR AT IE B

RECORZR A (1 SC A4
#EREETRRIE

BB &R K& E W M T H 8 ( REsting-state COrtex rhythms , RECOR ,

http://www.leixulab.net/recor.asp) = B A T S5 245 0 HEL I 8 62 20 BT, 3849 25N g H 15 AR AE o AL

R KR i X % b ) R B 0 A T I (Lei et al. 2015)0 1255925 O A B IE SRRy B2 2 = AR A5
F|. £ Fieldtrip T B AL FIBIAR, IZARTERIRE & N —> HAG PR i) SR 14 () MRI 254 (€]
AR EX Y (http://fieldtrip.fedonders.nl/download.php) . FEE55 8196 AN17 55, 5B/ A 76 W kS R 1TH
TER— AN K R A BN AR — MBI HJ7 2 B TR R . 64 A il g i ik



Bk KM, AL E(64x8196) K H = JZERBIA T AR R, 3 mACRSL B . il A o

RECOR i it P25 K IR1F 5N TR 4% I RER AT . B oG, SRS T4 15 e 7 3k
5 EEL A3 ) B2 2 HRAL 25 (Led et al. 2011, Lei 2012). £13% 7 A WLA4E: § (2-4 Hz), 0 (4-8 Hz),
al (8-10.5 Hz), a2 (10.5-13 Hz), Bl (13-20 Hz), B 2 (20-30 Hz)LA & y(30-40 Hz). 7LV ENISFEH,
8 AN RRUFE oG 194 8% 4 1 S i FELR S A PR 2 TR) SR B0 A I, LA 5 Z2 R0 B R T gk N 1 2256 DL i A
B, {7 AR ZSK F X 1000 2 EEE 1S4 MRI DhgiEsndr, B W,
Ehiizash), WNER, BRIER, USR5, FITHERIAMENZ(Yeo et al. 2011), 25 FEFIIRH
MGAERICELIE el FRAZ . 18D, AR MR I, RATRA T AAL R KM X
— M £%(Tzourio-Mazoyer et al. 2002). 8196 /™17 s M 45 Bz 4044 22 B 1 KRB 199 26% 175 4 »
Bl — M FC B AW . 25 T N IRZEKT R Vil 8,196 x 8,196 M/ Z /iR, HEUE 770
N SFTFHTE S | ARSI, HO R AT RIS 1 AR 8 9 4% 10 408 0 R = A= A bR ek 2513
B, BNHEER 0o M BT A4 G 3 A R kAL W R BAAA Al T (Restricted
maximum likelihood) 575 3R1F . 2 BTHIRT TR, SR 25T 28 0305 A5 ARG T FH 1R s ) st
J7iE, W MEfR(WMNM), K53 #8227 U (LORETA) I 2 50 5 56 55 (MSP) 45 € i 51
JNHERA(Lei et al. 2011),

RECOR 15 — 0 2 1 i R BN X 4 P9 759 s 1) FRLV B 58 FE AT P35, SR 3RAG 3N R RUBE fisi )
ZEHARI RIS BN 5 AL . RECOR BRI FRVRAE KRB EIRE Bl o040, SR OE&AN M 25 (172 i %
FE, [RDEE T XA A A PR SN DR B At T o 1262 AR R R PR 2 (8] 43 MR A — 301, T
AR E T (64) dz/b T T BER M A AR FN B RN TS 2 H (8196), i L S s AT b A& R GE IR A TT 2 o
SRR3R — 45 0] DA IR E A AR R HERA T . SR, RECOR #41] PASRES 8 AN KR EE i
W2 b, 7 AN RATERIREE R .

RECORB A (5 3L Ar 44«

Resting-state cortex rhythms (RECOR)

RECOR, as provided at http://www.leixulab.net/software.asp, was used to estimate the power of EEG
rhythms in the eight large-scale brain networks [Lei et al. 2011; Lei 2012]. The EEG forward model is

restricted to a high-density canonical cortical mesh, which was extracted from a structural MRI of a

neurotypical male in Fieldtrip software (http:/fieldtrip.fcdonders.nl/download.php). The mesh has

8,196 vertices, which was uniformly distributed on the gray-white matter interface. Each vertex node is
assumed to have one dipole, oriented perpendicular to the surface. The 64 electrodes were registered to
the scalp surface, and the lead-field matrix (64 x 8,196) was calculated within a three-shell spherical
head model including scalp, skull, and brain.

RECOR included two steps to calculate the power of EEG rhythms in each brain network. Firstly,
network-based source imaging (NESOI) was employed to estimate the cortical sources of EEG rhythms
[Lei et al., 2011]. Eight large-scale brain networks are used as the covariance priors of the EEG source
reconstruction using parametric empirical Bayesian. Seven large-scale networks were identified based
on 1000 resting-state functional connectivity: visual, somatomotor, dorsal attention, ventral attention,
limbic, fronto-parietal, and default networks [Yeo et al., 2011]. Considering the importance of the deep
brain structure (thalamus and striatum), we used the anatomical mask of the WFU pick atlas [Maldjian
et al., 2003] to construct the eighth large-scale networks. The 8,196 vertices were separated to eight
subsets based on its nearest neighbor voxel in the large-scale brain network templates. The covariance
prior V;j is from the ith brain network and is an 8,196 x 8,196 covariance basis matrix, which is assign
the columns and rows with Green function of the mesh adjacency matrix, if their corresponding

vertices is involved in ith network, and the other terms with zero [Lei 2011]. The intensity of the neural



electric sources of EEG rhythms are iteratively estimated by Restricted maximum likelihood (ReML)
algorithm. It has been shown that NESOI was quite efficient when compared to other inverse methods
like weighted minimum norm solution, low-resolution brain electromagnetic tomography (LORETA)
and multiple sparse prior model (MSP) [Lei et al., 2011].

The second step of RECOR is averaging the solutions of NESOI across all vertices of a given
large-scale brain network. Rather than estimation the punctual EEG source patterns of each rhythm,
RECOR focused on the large-scale distribution of EEG source and calculated an averaged current
density at each network. This is in line with the low spatial resolution of the adopted technique. As the
number of electrodes (64) is much lower than that of the unknown current density at each vertex
(8,196), solutions of the EEG inverse problem are under-determined and ill conditioned. This
averaging step may minimize the effects of poor NESOI estimates in deep brain structure at which the
estimation of EEG sources could be imprecise, especially using an EEG spatial sampling from 64
electrodes (10—10 system). In summary, the RECOR software reported the current density both for all

the vertices and the eight brain network.
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