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On the automatic drawing of the cerebral frequency response contour map
by computer

Satoki Ninomija

To draw the frequency response contour map due to flicker stimulation is a useful method
for analyzing the cerebral function. The routine system drawing such contour map automati-
cally by computer was developed.

At first, the power spectral density of evoked response of the cerebrum under miscellaneous
frequency of the stimulation was smoothed with 5 points, 7 points and 9 points methods to
directions of stimulation frequency and frequency of power spectrum rtespectively, and these
data were interpolated secondary. It was verified that 5 points smoothing was the most useful
method for this purpose.

This method — Smoothing and interpolating— is useful not only for EEG analysis but
also for the data with correlation accompanying some random errata.
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BCTHFEUIZADTH B, ErbANEY 2,3, -, 20 BloRMPOCHBEEED 20 He
ZEWSTIRASTARY + VEAWKE 0.5 1.0,1.5,-+,24.5Hz D& DB ERTRL TS, H
FINTEE, 107UwVE BEME LTS,

FTEBAD ZARZ PV (F1-1) DN THB ERART b AD B 0.5Hz TIIFAAE
TRTOREBEE (2~20 B/ F 7203 fl/sec) TIEDINEELA BN 5 »3, 6fl/sec DFIELT
BEDIEEEE T3, T, alOFERT 2~181/sec DI & A E DHMBETAD
EEZ R T 5038, 10, 14flfsec Tid/NIWIEDHEE LS5 TW 5, 3 6T 20~22Hz Tid
2~20flfsec DITEA Y DRI TADIEE L - T 503, 20Hz T 7ffsec & 20f/sec DFJEK,
21, 5Hz T 11fl/sec ®#lE, 22Hz T 111l/sec DRBLTIZIEDE & 55TV 5, T Dffl 10~20
fl/sec ORI CHIBSERE & R AR (10~20Hz) D& 51T, #oTRABRICKIZED
EHBEA TS,

LEAMNBEDRRZ A (F1-2) 2R3 &L 1Hz T 5~201f/sec DRI TIIKIZIED
{EA3, 3~4flfsec PRBTR/PIVADENRD OIS, F12 10Hz Tid 2~201/sec DFI
THIEDO KR XIWIERADHED AHAK HBAL 2. 2512 10.5Hz & 9Hz T 2~201fl/sec @
R TR ZIECHEMNA LN, 8, 10, 13fl/sec DRI TizEIED/ NI NE DEHED S
N, #U T 19~24.5Hz Ti3 2~20fl/sec OFBDIT &AL CIEDHETH 553, 19Hz Ti
11/sec DRE, 22Hz Tl 3f/sec DR, 24Hz Tit 17/sec DB TRRMEHED /NI &
DIER A1z,

LHUNFTRIZ, BFEINETEULNI0REAT, SERR2#UE, 3L THLMK
KAETH DY, FAEE 11 oOXNAERO Eoff, e 18Hz AT 181/sec Fl#® & ©
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BERBEROFEIZT TR, HoFEE bEBICEL T, Fi 191/sec BB T 9.5
~10. 5Hz DOPNEFIT 63, 16, —24 & BBITEILL, ULd b Z O OEOEL WL L@
TLoTITRIULAOEEMBE LI LoTW 3. ZNT 24 TRNI—KRITHELS,
FPFRBBAE 0 I DNT, DXIBEEROFEICDNT, ZhENEH, THREIHOF
w2 l, 35wz frot.

F 2-1-5iT13FE 1-1 offiic5 AHGEMEEMAIZ 4D TH S, T T 18Hz T 18f/sec
PMOMBEOECBAMHEIIR -1 0ZR I D EL Lo T3, ZOMHETHMIELEL S
EEDWA TS, F12 191 sec Fl# T 9.5~10.5Hz Tit 38, 27, 17, 6, —4 EE{LH 2D b
DTS TWNS, Zhik, K2-1, 22 RTXdiE, FBEMHEEZMATZAP LD BERICE
EHE R L EMN TR

HEInlcFigfE (E2-1-5 T +5 8k, Fiz —5 BIATESMREME, +10
BEOHE —10 U ToBFESE2 O, 5 ABWBOEERN (K 2-1-5) Tix 1Hz fHaT
12 2-20flfsec DT E A E ORIBUZKTL T (+1(5) & +11(5)) &2 5T 325, 6flfsec HIEK
TI3BELHT Wz, 3Hz MBI T2 2-16fl/sec & 201l/sec FIBLT +5 L EDOIEEZFRL, 4
Dol (+111(5), +II1(5), +IV (5) & +V(5)) #ZhFh 2-7f/sec, 10-131/sec, 15f/sec
MHEE 20f/sec icBibhiz. 10Hz HE Tt 2-9fsec & 11-14fl/sec & 15-18fl/sec DHIH T
ZhFNBRNES (1), —11(5) & —III(5)) BALHNTL. UL, 9Hz KiZ 22D
(+VI(5) & VII(5)) ##hFh 9-10f/sec & 16-20fl/sec iITEN B2 IZTIATEAL. FiC
12Hz HHETid 24/sec iz VIII(5) o, 5-8fl/sec iz IX(5) oL, 9-14f/sec icid +X(5) @
& 19-201/sec i€ XI(5) oAbz, chb oliokizfiifd +5 M EDE[EPRL,
WFRZEo Tz, 2L T +X(5) ot 12-191/sec & 12-19Hz TORIBSRE & B 0%
UWDOSHARRIC DX B IUROEB DO E 2o T3, 3 5 CRIBHE D 2 FoREROLE
=20l (+XII1(5)) »ALN2 D BIEHEOHED 1 DTH 3. B 21Hz 2l
FEAEDORIBUT L TRE RS (—IV(5) b3 BH5, T ORBFIBEE 71/sec & 164/
sec TG 7t TW 3,

DETRFEE (R 2-1-7) OO EBHRR2A5 L, 5 RHEOZNLD B XDIE
BhUPEE Rtz FlAE, +XIL(G) o wed 31 +XI1(7) 12737 5 0 2Bk
29, ZoHLOME SV URIBERECROWANB 2. T2 +X (7) oxARRo LRI,
12-18Hz (fifsec) icABH, 5 EFBOZN (+X(5)) IKH~NTHESP MBI H, WROH
X HEL Lo 2T L, 16flfsec i TRDEDLONT . 5 AFED —IV(5) »AicH
W3 —IV(7) OFCREABELNIL o, Thid —IVE) OB/BRELLIBRTH
S THBH,

BFINIZI BTEE GR 2-1-9) »OEERNZ #NTAZE (M 2-1-9), 58HED
+XII (5) © s 126G Ricis b, RIBEEE & BB E oA Lok (+X(9))
W, TRREID XD R Ehicah, LONRILIE LY, WRkoES L X HEL
ol

7 HE 9 EDFRIT X 5T 151[sec HiNTicHE 5 { otuid, 16f/sec DRIBL TR ATRR D LNk
O (14 & 18Hz M) iCRVWABEDOW L DhBEATH B EELLNS.

ERRERE (Fi2) o5 SEHEIZ, F2-2-5, SEHNIZID 2-2-5 Rz, CofEE
TREFA (B 2-1-5) ox3FHEROILR(+X (5)) 3B bhd, 10Hz EEo@EAs (—1(5),
—I1(5) & —IIL(5)) AL T3 & D {#d>ic 8fl/sec, 15f/sec & 18f/sec D& D P EIFRIT
fmPLTaENI: (—VI(B), —VIL(G), —VIII(5). E# A® 21Hz M T 2-201/sec ® —IV
(5) DEFIRZDOMBILALNT, ZofRbic 17.5Hz T T 2-141/sec, 17-20f/sec DL
BAVBRONTVS. 8-9Hz CEHATIEDEHEL L LW (+V(B) & VI(B)) A LRTZH,
L DBHETIX 2-20f/sec DLFEFAIC O3 EO LR E(LL T, EHATIE 12Hz ® +VIII
(8), +1X(5), +X(5) & +XI(5) D 4 DDUNTHNTU Iz b DH3, 2-20f/sec DEULPR & 75
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STz, Zhbd 20D URIE 4-61/sec, 10fl/sec HETHICAIEL Tz, 7238 0.5-1Hz §ff
ETRIEEAOH & R Aflfsec DRIBELIADIZ EAE © RIBBETEV LR & 22 o T,

7ETRE (F2-2-7) EZho%SEBR (K 2-2-7) Tk, 58FE (E2-25 X2
2-5 Co 10Hz fhEDEL 3 DR (—1(5), —11(5) & —III(5)) »3E%kL, 9Hz & 12Hz fff
SEDIRE 2-7flfsec Tit 1 2ic’s b, 10Hz T 8-20fl/sec DHIBWIED L IZA % FHEAK 2D
DUWPRE 75Tz, F1z, 5 EFET17.5Hz A LNIIBNRIEI Sic®, Ud P
-7z,

259 HTBE (R2-2-9) LZ0o%ERN (M2-2-9) %243 & 12Hz DiZ 2-121l/sec
L 14-18flfsec ® 2 DD iz N T &7z, $ 72 17. 5f/sec DEVA L 2-5fl/sec & 10-131l/sec
B2 onBiIesni.

BREBICEFRA (B11) 20 THEBEE () L AEH () ofAEic U T5 &322
KRILFEILZ TS THIFERPER4-1B5KRT. LT —viZ 1 ERTT5 AFFOEE &
2-1-5) L REDZNT EBED SN

4. £ ®

B4 DIEETHIIFTISE  DED 235548, ML HRRM T CHEINIME LY b#E
TP o T2 RBHIBIT X B IE 0B EH BB OMOEEICE T 2 1E8H2 X b PRk s b
ARTWEEALONS. FEE® 3Ex OHE ORMPIEHE 2 5 A LB 0 7 F DK
ML, BBEBICESEERNZ RT3 FE2ERL, 35 CMEEEE oA DN
DB X, oA EKIHHRAEEEOREARBLHELL T3,

UL, FAEEIGEEERR2EH T ISR N EREPEL, Ur dEEREAE
DY N L E RIS T X2 X553 i ML st tud s 6750, 2h
TLNG DB b B RDOFT SRR & L & U EH BB 2 Fik 0B SI B TEET
»5.

REBULEEESRR R RIHEE L BREMCED AR T t VOFWE B 2 EREE T 55F
BLEGERART  VOEOSEMEHLINN 0 ThH 5, BEOBRBIFILLZINEAS
B2 8 & R 2 H BIROEEIREY 72  DicIs A A B iTiE, BB RBNCETS BB & w0
TR RBHEE & REROMEEL THFAE IWETH S, BEECEL T, A7
BEZRD BT (2.2.4) RITIBERILL T3 0T, o3RS L TREBL®To
2. UL, CoIITEEHMBELM L0, 36 EERCEL TEBILL 1250 g
HRIOBRCHT S 2,3 0FRBALNIIOT, $ORBSEE L, DWCEREICEL
THRLL Bl AR oMl 2 L TEERRERD 270 7 7 6 2ER L 12,

EREP 819, H81D L D RERERIC X5 &, MOFREBMOAFRIISES LA DMIE 2Hz
BETHY, I5PIERABENESESRRIO LSS b HIBHAE BAL Tz 21/sec, BEE
BL TR 2Hz BEOM E L 5T 3, FRLITZ D UTLERER? £E T3 LEVBDH S,
BOME SR 1R I EBHTFETH S5, T TfFolo ERTIRADIEI: 11/sec
BrRiTbN, A7 AR 0.5Hz BICRDENTWV B, 21T, IS RBIBIEE o H L,
120125 2 ML, AEBOHFECREZBEOBRUETEDLINTVB L Litksb, 2D
EHIZ LA IURAIR LI RRICEZ B TROZINTETLEIBENDH S, HoT2%kEUED
HHRRIC X AP EME 250, CoMBYERICEIBL ) BFRICHENELERTA LT
Y, ALY S X2 THFRIEOHREIIDN TN FAT2RACEZFE/HELLN
5. LoBES B EDOERILE 258, BRicliNck5ic 5 HERTHE LN ARG ES
BRI (3 2-1-5, X 2-1-5, 3 L ¥F 2-2-5, K 2-2-5) iCIZ BB L [URALBRD b NIz IE
WRAD +X(5), +XI1(5) o, —I(5),—11(5) & —II1(5) D&%, HHREEEZED +V(5)
DUE —VI(E), —VII(5) & —VIII (5) DERS FIIAEBBMICEELEENHZ EVAL L

>

5. TRHDIUPHIL, TREPIREBEOHETRHATLIIEA HHLDT, 36t
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2RIED 25 MOTFBILT IR 4-1-5 DI I THCRNEEALLNS HRBB LIS,
1R FEDOFHENEIZ IBM-360-40 i2 LY 1 TT x5 0icxtL 2RTTOFHEAEIZ 1545
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SR 2 & & bIHIBIIT S o 1236 AR B ARMREE ZARSEFR 2N EE, Ak
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5 b M A RRBE T RS REERE LB L B E9. s S BEoEB NI
IEIFRRFN R v § — 0ROz L 7.
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