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Visual or photic stimuli generating methods, devices and control
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systems for inducing steady-state visual evoked potential (SSVEP)
from human viewers without causing discomfort to the viewers or
distorting the embedding images are disclosed. The control system
includes a stimuli-generating device and an electroencephalography
(EEG) sensing device. The stimuli-generating device. includes a
first and a second light source. The first light source generates a
flickering light with a first wavelength while a second light source
generates another flickering light with one or more wavelength(s)
differ from that of the first one. Together, the light sources generate
visual/photic stimuli flickering above their critical flicker fusion
threshold while maintaining the colorfulness and hue of the
embedding images. At least one electrode of the EEG sensing device
is connected to each viewer, configured to receive and analyze
his/her EEG signals in order to detect and determine his/her

responses to the stimuli.
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R E AR E

(ARBERR - EF > FOLEED)
[ZEHZRE]

ERBUREN S GENBRARUSIREEFZEMLNRBEE
FEE - REDREFRRK
STIMULI GENERATING METHODS, DEVICES AND CONTROL

SYSTEMSTO INDUCE VISUAL EVOKED POTENTIALS USING

IMPERCEPTIBLE FLICKERING MULTI-COLOR LIGHTS

[ &9 sk ]

[0001] AZFEARE BN —TE TR EF 5 [T FE 89 32 I £ 907 LA K R
ELEEW  BRINZERN —EEAEUEENRILRIUGIE
ANEEEAREBFREMUNFBEETE - REURZEHIRR -

[ SRl BT )

[0002] ﬁﬁ%’%%%%IE%%ﬁ’u%%ﬁﬁﬁﬁﬁm
( Steady State Visual Evoked Potential ; SSVEP) X & & HE it i
#&/ T ( Brain Computer Interface ;: BC1) IE/EEIZEA th - T {8 KE
TRBFEREA . 2 A E EEER BRI E0 P 13 57 2k R B
EERMTORB R BEEENMIEF LAY ERE R E
EWEEESR  EENEECSRBRERERESZHEN
IHBEREFEBKIE (visual evoked response) » LA H B & i M
EOREREFFEMNERNEMENNREZHEN (VEP) &
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BE 5 > I H &A= (Information Transfer Rate ; ITR) &
B HL BERESREAKEBMEAE Y SR
NeEf - BTERRBESE (AEESRE - BITTER) 3
HHE -

[0003] 4R » EULTES A h > MoK B A IS BB
BB — R REEHEE (I ER 15Hz) BB LIS
T8 5 BT A RO - O ERTE R P O 0 4 R SR TR R T
FREAHE RS KR - HREH - EP L EMES
WG BRERESREANEERESR LRSS HEHE -
KT 8 PO IR R AR RS - BB T A O S S VR B R T
AHEEERAEES - TUR  BRENELEI BT
M Wl EREREEREEEE —REEAY
EEANIERBER  ES CR0EbE RIS .
[0004] B BHRIEFEROIDLEEA S EEUE—@YH
BEEGESRENRENMERE  FIORSER BRERS
m - Wit GEE R EEE - R REEEDY
ETREYGE BEEMAELAS GEEBELSHENRELRSE
EE TR - 360 - 65 T8 B 4 1 PO B SR A I
BREBOEEAE  WHEEEN BN ERRE R FETE
T .
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[RHANE]

[0005)] AFFEARM —FEFEAHELEBIIRNS QLR IYE
A ARBEREI/ES BREAGREEC B ENRIBELS
% HREUREFRIRSE  HZRBOEE (FII0Z2% —XIKE) BH—
REBEEXHER  BEEGXEMAFEESH KL (distinct
radiation spectrum) ~ fFEFIREEA R - BiE - HiL - ZHEE
(luminance) /5% & (brightness) 4347 DA BF Rl IR 2 » L BIOE IR
mEfENXE (FIEE XE) UMEREEK LRI NE
BB & 72 5 R IR B 1T 2 Gt ey iR B R Bk 2 FARE AR R B O 2 R -
FECR U R E—REZEELER - AR FA F /Y EHH
o ERBEREPIREER - IRIE - B - ZEERE/ZES AL
KREFEREE - ERRBERF S > RBOLRUREELR (EIL&
HBREUEBHNHE) CHEENHARGHINETNRAERE
& & @t (composite color light) BYER 5% B0 P0 KR AL & H =K
(CFF) - BL > 52 2 Pyt 8 DL SR 5 2 RIS BB & 9 R B B 1
KR ERBRZEEEHEESHAINE (flickering) /B¢ (flashing)
WwHENEZHMAEREEERATATRINFEE A
( pathological side effects) BYEFg - B4 (R R SR & 1F - 1¢
iR &2 ~ &F 8 LA K e 59 Bl IR 3 17 s 0 AR RE AY Bx 7270/ 3 8 L By
f& & 7 & ( brain-computer interfacing ; BCI) # i o

[0006] # & & W R FBHW R E®TLUERAMKME K
(electroencephalography ; EEG) KRB Z &M ¥R 2 LR B
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#EM (VEP) HRBREIREF HE A (SSVEP) -~ i i H
( magnetoencephalography : MEG ) - Ijj 48 1% 3& 4T 4} 5% % &
( functional near-infrared spectroscopy ; fNIRS) ~ THEE M G L IR i
& (functional magnetic resonance imaging ; fMRI) &% H fih % &8 Y
%17 (neural imaging techniques) KJF = -

[0007] B E I AR G BBy (alteration) FEEBERBHK
8 g% ( neuronal circuit) K # & 7 /& ( neural cortices ) V5B & 1 »
B AL R M LUK 22 [ S E M ( coherency )DL B 1 48 15 B ( neural
activities ) BYRFREEIZ 4 (synchronicity) By - 15 L BB AT 6
HEREEEAEE L OE FRENIE fla: £8 - BTBI
REFEBRER BN RS N EEEYEE -

[0008] AZBARE —HEHMELEEE  HINELLBELES
— (RIE) HEUAKREZ (FE) KFE - F— X FH-KSZEE
EFTMEE > BEGLEMBERR BEEHMEES M UARAERE
ERENEBERNRERMEER - RIBM/SMEM > DESRES
FATREEFRSREO R ER RN EM/H B E®is B
HY o ATl S8 IR B B —NEEEXHER EEaXEHEE
S EE R PR R ~ k1B - ML - EEEESAUREMEE -
s ORI SRS (FE) XENEARRBERARE
WAOBEEHES LRSI B EHE L RIERFEE ik
AT BRREEURHEE -

[0009) pFrafts8 — (I SEARMWAIREEE (pulse width) BT F
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B (duty cycle) /NREEZ (HHE) XMW R ER T/EEHY -
Frat s — MO RIRE\EANB R ESRE - LH > 28—
EMEE AR ESEBERNET LR FTEL (refresh cycle) A7
EXENEEREFN —EFEELR  EEEELREEHMLEE®
FHBHNREEURERERRE -

[0010] ZEAFAK —EHEE T - 58— ORI SEIEM/HE = (F
) REZERIREO R ENAELHELIIE (B BE
( Hanning) B A% €% ( Blackman windows)) ZR{EHF¥E -
FELLE P AT AR IR A RE B N EHWE R -

(0011] ZEABHAM—FHEOIF » EREE— OB XEREE
(B CRESSRONBRARGEINRENRAERES
JERIER R PIER B SRR - KRl R > B— (B SEREEEERT
/M HY 20Hz & 65Hz Z R -

[0012] ZFEABEHAN—FEROIH - EREE— CRIED KELR
B (HE) AERERTERFENLALE -

[0013] FEATHAM —EEFIH - REFTMRE— (FBO SLFEMU
KFratss = (FHE) XRNIKEZES —EIRETHERE (offset)
R—RERHEE » BEFEFEF (asynchronous) F2 ] FH 8 I [ 4T
B (variable time delay) -

[0014) RE—AERE  AHPARTE—EERAEUEENEDY
US| FEMREFBEMUREFRM - LEFRKEERGELE
HEBUMEERBHEE - RFELRECRESE — (RE) XE
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DUREE T (R SR - 55 — kI8 FR LU 4 B — 3% B & 6 B A
B BEELAREENEE BEEMEESFURSHEEE
PO 4R S B 5 SE R R SRIEAD/SRAB AL 0 DU S BRI 31 B o
8 2 N R RE 0 S 0 AE BB R/ R B R B - B T
S 98 PR AT 4 R E — SR B R AL SO0 L o B A
EPIMRE © IRIE G BRI SRR - 5 — (8
BO EMEET (B XENEARREERARE RO EE
HEH AR PIERE I AR EE N EREEFLE R &
MREE  BEENR—RETHE - B RBRURE R
I 1 P S S A B AR o 1 B R 1 P
MR HEE (CFF) - Frliss— (R0 65 0 IR 6 4 & o T (F
BN T (RS B IREEER TR - FLS — ki
R IRIEA RS SRR IR - A 0 B LREE Tk
A SR BT A T 0 T S T A MO RE R M — O b
0SB bR R B T £ 016 0 1 B R DA B B o B
= .

[0015] MEEBALBENES —BHEEBNEESQIE - &
BEEZHE— () RHRURED CHE) LK R e -
R B 3 R 2 TR O 3 TS A O O R 0 BB (S
s S T 534 -

L0016 7EA S BAMg — B MGG o+ _b 3 0 B T I R 25 1 0
BHERRAR  EREES - BN RARES AT E -

>
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EREWRASBEEMLESE - ¥BEEEZHE— (HE) *
MULRE S G R 2 M RME - MENIERRA RS
BFLE LR ARE SSRGS - ERAEERES
FT S B 3 K 5 - BB IR S A TR (S SRR O R -
78 35 T FTIL15 9% 4 U SR O RO SRR I8 — (ORI SBRBAR:
%2 CRE) 6 U 0 485 DU BT 0 18 030 T RS » DU 6 R
B 5% - 8 52 25 A7 A0 5 A6 58 0 R B 437 38 PR L 6 K458 S
BIEERKELBE LML OATTESR -

(0017) ¢ 74 58 B 0 — B HG B o - b 6 7 i 2 28 1 O 95 oK
BUBEEE - ARNBEBERETE— (HH) KEURSE
C (M) R - XBRUMEBERLSNARE SRR S
CHRBHPIREE  RIEMRIREEE (TEEH) MBS — %
RESARESEHETEE LORFMENFESNEREERN
—EAEELLE  EEEE L EREEARY QR RN REE IR
BB RRE -

[0018) 4¢3 — A ok E » A0 B9340 1) — T PO 6 L3R SR PR R 0
RGLBFEBFRECOSE > AETHSHE - BEES— (A
BO R FRRSCERE— RS EERFER  SEEKER
R R R 2 T 5 B 4 DL R 4 B A P AR R A S 2 B
MR RIER/SRARM - BASS G % FRLEEE
H— R E AR Sk B R M P EE IR
B~ B0 - 2R /5 A A LR BRI Y - FTIR S — R A0 R
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BRERTFERIMNE AR NOIREEER TEEY - Al
—HABRNESREBARBZLCROERSRE - L H » F—XHH
AR ESEEREE LR ERTELENEEREN M
BWELR EEEELERERMAVAYENEEEDRGY
BRRE - EBEERIE— ) XBELUREZ (HE) &
M ERREE  ERFAEBUEKEEE MO ERE
s 0 Sl g3 AT AT B °E I AE S

(0019)] FEULIRBERAEMARIME S Ak HBEUREHART
IR — S B MR - BOIE5RRE 2 (digital signal

processor; DSP )~ %7 5k FE A 75 8 & % ( application specific integrated

i
|1

i3

circuit; ASIC )~ R] 2 s {L. ¥ &5 [H %] ( field programmable gate array ;
FPGA) - T2 X (L E#E4EE (programmable logic devices ; PLDs)
HEMERBERMRESR - 1HEM - EHFAERWLE TR
Haga  TEFMSG, TUERB LREBNT —ERSE > K2
A EREWETER C HME S0 ERE -

[0020] AFHBHAFHEH G ROZEFHAKATUECE R EGEN
DEIEEERRNER  FIAREER - RERE  HETBE
HE - IXELTE2 - A\BREHNEUAREMER -

(0021] Fept bt 7% 2% BA 2 it ) B b (6 P B A R BRI Y % 1 3%
TRBOLRR BRIV R R REBLUR A% BEHTBOLHRUE
HECRNESREREES  FUEETEN R BN/ RGBT
RRE - RIBOEAMR A R M E RS SN EH S BENERRRE
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DIk B RMRELE - 3 EEHLEER R BEHR A SR
i - HRER  BYEEF -

[0022] HRFIAMBERMAEN ERERE - H PGS ER R B
MESRKBEEERME LR RS BNIE - L r R8O R
ERAARAERO P REHE BB KR EULES
MR EE TSRS  EEUR BN » 5 LRIBOLR T
BENEEETEE RUERKY  LERBEERAEELERRH
= 1S L (Signal-to-Noise Ratio ; SNR) )R EFE R K FE - [ KF -
EELRAAREESEBRIRE N AEE R BMA SRS A
Ko REEREBERESEHEEENNTFIRKENERRE  HHRHE
2 FFEUKEHRIR - BEMEAEERVEEEBEMN - K
HPEEROIFTANZEHRFERTUNEEZGHRARNELES » B
ERANBEEENREEH RERET MEEERE TEL2 -
ABNEELEZHES -

[0023] BEAFHEW LM BANELEEFHESE TXHE
EiEs LRSI EXNEFFMRBEAOT -

[ =Xl S AR B )

[0024])
1 %%‘é‘\zﬁﬁﬁ)ﬁ%ﬁ@%Z%E’%ﬁﬁ%%ﬁﬁ}i)@ﬂ’ﬂ@ﬁ%ﬂ%%ﬁ
1000 Y REHE -

B2 R —RETNSEEMBENA//ELFNEPAEE
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& 3A -~ B 3B 2RI RRIBRAFHBROI R HIBESEE
110 AT HHHYEE — 5B Ak L1~ 58 TO% 4R L2 BEE =5kIF L3 B R
EHE -

& 3C BKBRAFHEHE LIRZFE T ETHBNE R
L1~ {206 L2 BB =R L3 WEREREER -

B 4 BTEARHAEHH CBERORER -

B S RANEGARERPIcERENTEHR -

& 6A 2 [E 6C £ & 2 58 B B HE B LU ) 8% 45 3 1T 4R 15 1Y

& 7A -~ B 7B B A A BRHAE R & o 0 5 L B I
mIRH ERNTER -

B 8 FE 7A- B 7B ZRIGOLHRHEREEERFTESY
SSVEP (S8 Y {E M LE I RRMR B -

IRNTEARBRPEMO < G HIUR BRI LTIH
REFREUNTENTRER -

[(ERHR]

[0025] WTEMEIELIEBENE (Imperceptibly-Flickering)
ZRIBHEBRUSIFREREFZEREN (SSVEP) WHEBRLZK
( stimulation system) ~ FFE IR RIBE L 4T » ARPEF KL F
AMERMENL ETRBERERETRE  SERARLERNEA
R RER (BREXREE) oM BEREL LEREL
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BRESERBENETERT  BERRRUEES S Leem
S SSVEP R AMBBNBERERNWES - B2 AHH
B G 1 7 25 2 B ) 0 A5t 2 B R P G AR A _E O R 38 R 0 S 8
e AR ESTREEERURERETEBIRPIE
WE RSB ERANSRETN YRS EEE LR
SR - I ABTEERAIFLNRMESRE (LES 0 &
BRELEE) EUEHERERER RS ER RS2
RrEAE  FOEMME R ERNEBICE » BRABRIEARLOS K
VP TEE - B— 5 0 8 RO R 60 45 B B 3 R 5 50 B
FIRBEE R o (F O R RSO 60 5 R T T AE
MBEBEORE  FNEEEE KNSR EL SSVEP KIE -
UTREEEEFUHERAZHRHAZMBSE  LHAR
O 2 S MG B B 5 (B S AT A B - SAT » A B BB A0 K 8 1 R
EZRNTRERENGIBT - MRTEBEAARHEHE 8
17 3 2 1 B 9T S B AT e -

[0026] B 1 2754 7% 50 M0 FA A R 35 8 IS B O 422 6 %
% 100 BREE - HERH 100 QEFBMELLE 110 DRIEE
BRBISEE 150 RIEELSLE 110 BES—RE 12 UERBE X
114 Bk 112 BUESERE —HENS—RB L1 - 8
SRE I AUELEARECHENSE SRS L2 MESHESR
FARE—HE - REEHEIF » S 0E 114 FESNS XS
LBTUREFSTARE —RENLENES  BRER 8=
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JETR 114 BAJ DUZEE A (composite) SEIE - 58 &8 HAME SR
REFVLUEFEEAXFNAEREURGEENRFTRAZE S
HYELEA - 28 —OUAR L1 B8 k4R L2 M R&ES % AANRNT
REET THEE - RREE _HROBELFHERE - it 28
B—0eRR L1 FrBURMB A RERE Z T E R ® - RAE
HolF  ABRAEROIFGRALIEESESE 110 hwl LA & /W E
DA EwySeyR %Li@%ﬁ@@'&ﬁﬁﬂtXﬁ]?ﬁ%ﬂ’ﬂ%ﬁ 112~ 114 -
TELLRFEE — JEAR L1 DIREE Z50 47 L2 B BRI B L2595 -
[0027]  f 7 5% BH B 85 (2 B HE 61 b > 1 B3 AL /i /S VR 19 B8 58 — 1
# (LED) ] DUEE 4 43 B SR FA AR St 4 3 R A0 B8 5% 48 58 » (R It
REEYVIMERARHERGIREIF 112 114 A E B 6
FIBEELLZE 110 ATLIZ AR —#488 (Light-Emitting Diode ;
LED) - H##% % —f#8 (Organic Light-Emitting Diode ) + & F 2
¢ —##8 (quantum dot light-emitting device ; QD-LED) 81}
TR R E LR B R 120 th 7] DUR I A b it 5 96 B 4 3%
HY B BHE fl 130 -

[0028] #a4JEEa% - AFHEMAIKEBEELERE 110 7 LUKE
ERARERESSMERE - F—BENEEEEE 110 5710
RFARETEEUZEREETENET  BHERERLER
o 3 P i IR B BB VR B B B TR OL AR 0 DU K VR o B e
B ERRBREZENIR B TR Bim&E L SSVEP - & ~fEHEY
ABRELERE 110 A UEARE RSB TERALRESSER
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HEURER M - BIAI RSB Ras (LCD) ~ AT MBS
(OLED Display) ~ X E/"#8 (Plasma Display) » f{# B &R
##t (MEMS Display) » A] 22 R\ 1R &2 B/~ 2% ( wearable visual
Display ) --- % » 7] 22 % 2\ i 28 #UR 28 7] LA 20 B A& WHR 8% ( Google
Glasses) WE FRAUBETEE - ERUBFEETHHUBALEELE
£E 110 NEY > BHEETHENERTERASIE - BETENR
#R1E & %5 Y8 ( Regional Controlled Backlight) » B #5 Bt 5 & B R
Zx PRI S, (Liquid Crystal) & - A< 3% BH 5 e U 0 = (5 F AR 15 1%
MRIEFEMURBEEE  URSERFAEHAMNE - HEEEDL
REBREE -

(0029] 2ELHKE 110 AAMFEERBHBRRA FABIREN
HRiE ~ B2 DA PSR SR AGE T R BUOE AR AU PIER - FEIL - BEE
MEEEFEANHRBRREGHERERERHEENBELE
B 110 BETREREE LIEE 1R E B AR PO 6 T B AR
WRAZFIMZREBETNHHNEERB L —_BERA TN EET
207 0 B ERIBOLRAE K ~ RIBELURIKE (pulse width) /T{E
BB HEMEA UBNEEHELANRERNBLRETGRERES
MEagBiE (distort) - EBENFENFBSRUREATUMEFTEL
HFENEEREUREEENNRABRAZEEOEH - 2HiE—
K% EEEEELRBEIGEN (photic) BT GHBELR
EENRERERKS UG5 REEFTMRENEER » 6
MR (migraine) BZFEM (seizure) o

}Hﬂ]&

15
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[0030] FAABHEGIch » B A LEE 110 IS 81 SR
#x (stimulate encoder) 116 - JEER I BARTESE 116 T E — ¢ IE
112 BUREE 00 114> AMSBIABE —%m L1 BRS¢
L2 S48 R DU R IR 0B » LUBESE — iR L1 8045 =648 L2 1645 (EE 1
FEETHEESNS EWERERE - RAER > ABHER
BIBG AR 116 PEBBRUSEEUREL TSRS
(Modulator) LU 112~ 114 55 FEE — b L1 85 = %
® L2 WIREEERAS (PWM) B8 LGEEHRSERTH
WS — A L1 B TR L2 BIRIE - IR IR AR
W52 BEUESARRESRRENZHRZR 100 i
BOCRIES - MAEREOIT - 5 — LR TEBLE/ NS = 5%
ROTIEES > B—%8 Ll MERSEERERANRE RS L2
MR RERIRIE A B — 64 L1 B TR L2 EEEEH
EETIHEESNE HWERERE - EEWMRE— % L1 LI
R 58 4R L2 B TR LUK SE AT 5 6 50 T St B G 1 o B S o
(0031) fi§ & o & W % B 150 4 & K B &

I

(Electroencephalography ; EEG) R FE2E 152 - B E M AR
(EEG Amplifier )~ {5 5% f2 22 8% 154~ %5 84 {& 18/ 22( Symbol Detector )
156 DL R ARBE 5> #7288 ( Event Indicator) 158 - &8y FRFESE 152 &2
REL—EEGAEK > ALURE HRLEZHEEE 160 1
SSVEP {5 %t/SSVEP [ZJE - fE LB AN 2 » B HIEOL s Bt 58 L
RIFNEEER > FEHERABOLENE BT T EE e B &

14



201416060

WEBEEBEEN AR HEEMBELGECEL SSVEP KFE - T K
RBFES 152 ALEREAEME IR - RKRERUKRBEMERE
ROMEFERKFERS - AMBEURMAHAEHRNRESTREERME
WEMERS SSVEP WA EEBIE  BAXREHAIE AT RKREFK
MEEEEEHENMERRES - MEREHRBARSURER
FEE R eSS 152 W HRMBEEMEREES 152 LAYER - R
NS ERH) SSVEP HHEM S ZRREMEE > NILEBER 160 %
BB —EBRURE RN FEE  ERFEZBHERERK
KBERBABEEE 160 W ISERER -

(0032] #MEBFEKEFEHMABHNEREESE 154 ALUBREE
BERESFTHOMA  AMBEBREHRIAFNREBE  FTRHAEE
B 7] £R A £ TE A5 0 AT B i 2K 18 58 SSVEP #Y SNR fE » #I40 > F Ak
44 #7 ( Principal Component Analysis ; PCA) ~ B IL 58 4 #F

( Independent Component Analysis ; ICA ) - B2 & /5 B 9 7

( Canonical Correlation Analysis ; CCA) & - FERARXEEHE
FE 7] F1 A3 A SRS AR BV AN RY 2 AR 0 AT BT 2R 48 & SSVEP {55y
SNR {H - $g5% SSVEP By REHI%F & > A& Z PR Lkt Ar 5 B9 3557
SRR -

[0033] #EBEEESREEE 154 AU AERE 156 TKBE ¢
VRLA R 38 R IRERY R R BB R AR(E 5% T T2 DI I E R E 5 ETT
BREE O ET EAMEBES o MR FEEEES 156 WEEH
RO HER{EE] SSVEP BB E Y » LIRBRIBEELERE 110 Fr
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EERE— RS bR R (BB E » BIRES T1 - T2)
RERARBOBE TR ETRE  RMERNEHBESS  NAT
HaglF - BFARME ST T1 - T2 AT LR KRR BURTESS 116 #2485
112~ 114 85 PWM {557 - #E 8 B9 BUEBEI 28 156 RYHRRE 47 28 158
AR BRI EST > YRIBILRBEHRRELBEE 160 J§I
MY ATAG R - ARRE S AT 28 158 FI A MBIB RN B AKABEEE 160
HYBE S AR TG - U6 3 — 25 B 43 JE 8 B9 BB AR BB L AR B T FE - R It
RRESTITES 158 FEREFIRAR 100 EAEHRERANBE LD EEEA
& o

[0034] 7EERBAZAZEEAE M BIAI LSRR 100 8% 8 7T 14 K ARFE
Vet > FEBLERAAA ML IR 112 114 T BIE £ 0% — 4 L1
PARCES ZJERR L2 EATRRSE - fETM R HEHI R AR 100 B 856 R E 5%
RESHE DA N BRE B H PO > M S iR BOL R EREEE
M BEEURRBYXET  RABHEA T > STERA
IRFBRBOCRESTAIPTE - FEEBRER (LBRE » H® L1 -
L2) WEARELABEBIRAKNARRE T E RS S EE
( Critical Flicker Fusion ; CFF) - BEM FI B LM ERTUREE
F 160 EH UK BB RET » BB H S EEA SSVEP A% -
REMOGE B RBEPE AL AR/ E R REG . BEFAAS
MO EARIBERRKMA TR EEUAR LFEE » §
MEARARE R FEEE LR FEEETAAEHEHEHNBEER
o WA EZ RN B REEE - EETHAR 85 Bk (85
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cd/m2) ~ T{E:EHER (duty cycle) & 10%8EIREFB T » 4L ~ & ~
EE5tHY CFF 8K 35l 30Hz » 50Hz - 35Hz - FFHIBRANE > &
HABREAIEF AMERMEL L FRERAFHIEGTRKER
RIBOER - REBTH - BAL - & BEX2 BN 20Hz BYERER
HEARNEGSK  ANERBEERERXREBBLRNESRERGS
HEERERNE  REABRHATRI R BOCHRFTTARA
H) B {E CFF SRR 20Hz » T FI BB R = B R AWM RIRF -
[0035] AL - EEAZEGKETREAR > MFKS LA
BEEEN bt CFF R (LEtE 20Hz) ME > DIF W et &K
NIRTRE R PR - AT » EFY SSVEP {5 57 YR iR B R B A7
8 SRR B S EL B MR - S T 380 SSVEP 5 5t 0y R » R itk
BRI EOLRESAERE KR CFF AXRMER > ABHEHEOIE
HWE S L1 DIRE IR L2 AR - BERE - TFEHF
WoEITTE  HMEEH SSVEP S5V RHE - RAE P
Fo ARASER IR EMEENERAREENEELRER
H) CFF SRR RE  ERELEMERZEAFEMELENARESGH
IR ERAIG S CFF ARME > UEBREEZRRENKRZRE -
Blan » ERL/Ak/BEZ LIRS B EL 20Hz BIRL/AR/EE =GR
MEE=(EX R E SRR GE 20Hz #9 3 (FM S 60Hz > 70
—REGENERE CFF HRME -

[0036] 7FEULERPAMNMIHEE —64 L1 DIKE Z 4R L2 RSREK -
REERIE - T/REETHRE  FLUEEY SSVEP FRIRER

17



201416060

B 75 1t B BL 8 AL /4 S VS S AR R S SR 120 7 55
BB 110 69BE - o A2 — 4 L1 DRSS = b L2 200
P TR B SR - B 2 5 — A BB T S T B A AT /e S R B
Yol R E 0 B A [ 3B 451 i 20 0 AL 2
B SE 110 FTRAO S — kA8 L1« 25 = 5648 L2 815 = S6E L3
MW TREE - LA TEE — N Ll 8k L2 HE =
VB L3 55 BB AT S0 - ek B DU B S U+ 8 A B 6 1
HKAEEE AT LG EE - B 2 BE 3 e EE e EEs
T RAEHAS  EEREMEHER LI-L3 MEEREEHER
CFF M » B3R5 5E 8 LI~L3 89 T /eE 8 LR IR I8 5 5
B0 BUTTAE@ IS SSVEP {5 5% 035 I8 BUH B0 £ 15 5 00 S o
BUR HL B4R - T8 SSVEP (3358 LU RREIE] - BIAT > (B E 2
G 6 LI~L3 B9SE% DS 60Hz + H 36 LI~L3 fy TEE
£ 50% > B ILZES ESEAR T o4& fH 40 1 SR R R 55 (1/2)T -

(0037] #EiL - FAE 3A o > BT Mk LI~L3 BRI MEHE
5 WEE B TR I REZE SSVEP (B8 b » 75 U B 55 140 50 48
WSRTESE 116 FHBEG L1-L3 1 T/EE - B 6 2 -
EREE ARG - AE A Fio o BRSNS LI~L3 §E
B 60Hz» 65— L1 (A BT (EEMERS 10% o
BB T B — kA L1 BB AERS RIS (1/10)T> Bl i —
Yok L1 B TOEEH (10%) /NAYE4R L2~ L3 B T/EEHT (50%) -
B4 R ARAE AT BHE - KL BB RS PR
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Ea8 (P> w6 EH) B BEEFREINEGEI X
FHRE (EE) FH2HREEEHREES - EHit - 8T F
wESEEH THHYREE B XK LI NESEEREGHAER
FAMERIRERGS - RAEBOIT - ORFEEHT & 5
—XR LI (Ab) FIBRELANREERER — Bt HEKERER
i BB —ObMR Ll £E A MESREERIE R2 gHN TIEEH
HREMENZE 2 P ERSEEIRE R1 A ME - LR BRE
78 116 BRI DU —otar L1 B9 TAREMAEESE = ~ 38 =64 L2
L3 #y T {8 £ 7E 7 [F] If [ BURE (enable) > 200 3A Aion » #8060 H
RE—XH LINIFEHRELEESRERE R2EF > $GHE
JeaR L2~ L3 BB RIREEARE » 75 SSVEP SRS E & 5 =&
HIE -

[0038] 52:BfE 3B [ 3BRUEMAIHEE 3A HHU - EARZE
0 Bt L1 RUSRARHBA AR 60Hz /R 30Hz HEHE—
A Ll NI FEYEEEENSE - KARREREEHRAR
—R - WAL - Btk Ll ETFEMEEER - £—6#% L1
BEEEIRIE R BEERN L HEREREN AT ESLHRE
EA - BEE R L R EERE R L2~ L3 KB ER
MEER  -BHEATH > RABRGERSNECERERLEY GH
BB A PRI RIBOL A ST R B Eatry AR LI~L3 Al > FE@&IE
HARE (OL#R L2 L3) EEARHMIKE (Ot#R L1) RKEERMARKLE
BHUBRNRBER B - FEHRE > EEXHRIKERIRIEFIEERLL
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B ML EEERE K MR8 TIA SSVEP K JE - KK
mEREBEUSRECHEERERHEZ G > FURASEY
CEGTFNRENBELARNEEEGNFEEE (hue) - Hit > BT
22 50 i A BR S SR 3 A B PO R AN > RUBOL AR R R A TR AR B &
BRLARBHREEGOBRE - HILENGHE - EfEANEE
ZEHFRIIRE REERBCWMERED AR ERES 116 Ak
%2 ) 5 i 18 ) R B B R L TE RSO0 MR BT RO R AR SR U (B BE R )
B3 B (RE R EIRIE) -

[0039] 3A - [ 3B B LA KK R E AR L1~L3 #1TEH%
€T 7% SSVEP FASEFERF I (time domain) & 5 %M T - KR
BT 6 SSVEP EASE B8 5 e Al » 75 28 99 B 6 51t BT DU PR &R
BRI L1~L3 ST - L EEERE 110 TRAGRE/
EAREER TV R A8 B > BIA07 823X (Raised Cosine) (&
% (Hanning)) 3 FIE#E23% ( Tapered Cosine) W » LIEY A
SERTEE A A AP IR & (Rectangular Pulses) 3% : BAJFEE » JIR
LI~L3 ZETFEMHEANEVTURES R EERGZFEE LD
Z— B 3C RIKBAFHEMOI L GZ B ETRRNE— LG
L1~ = 06a L2 HE =R L3N ER R EE - B 3C ©E 3B 41
P EARBEER » LRAEHEHSR 116 FABRZKERH L5
L1~L3 1T - G156 SSVEP SRS 4K ( frequency domain)
RE A 5] - HI] SSVEP 7F 25 FE 3 357 O W B 3 38 0 2 5% (e 3
HREEERER - It B—XKR L EEEERNEET K

K
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MG EERNESENHEREEERNZ R HREEER HEE LM
% - 18 BB TH A% A8 &2 B LA KA B LL B 2 B7E AR SRS BT A\ B RO BB
PR AEE RSN ERETES -

[0040] HsRIERBARIRZ @ B 3A~3C AR LI~L3 ERE
RARPEEROIAEYG - EAREHAETRBEERMEEH
LR LI~L3 B TIEEY - = RIRIE - SL#R LI~L3 2RI HE
fIZR - HAER - LB L2 L3RBT UZ 50% - 60% -
80%~ 100%...5¢ » TIE#AR L1 W T/EEH AT DIHER 10%20%
50%..% - KBMHBEM AR ERNKE 3A~3C Frlti =R E M
R L1~L3 > HERF| A W s fE DL b B9 L AR R 1T 4 - IRIE
AL F 2 HE9HE & HER TS DUE B B B Bt B9 RO SR 15
5% o BRI - RBEAEMOIFTRAIE — LR - FoABMRB AR
I ANMEZ R LT ] -

[0041] ERFAWBARKIERTGELELEE 1100 AIRIBE £ 4
E 110 A/ HRMAOERIRE (LREER) REH L &Kl - &
LLE2 58 PO 18 09 R BOL AR 15 5% 71 5% 1838 104 2 R BOL TR Y IR 1R
18 3 5 B 95K 2 JEE > YR IR 18 B T 1 4 2R OR 5 7 TR IR 7 P 9 B
BREEEERTYNREMNOEE LS - HRBRERKHBLE
B IR PRI 9 RE B EUIELL » T SSVEP {5 57 9 {5 R bb B Y iR IR 1
YR8 7R B IE EE 0 BX IR FE PR 0 7E R IR 7 R 1 AR & A9 IR
I8 - BE R LL{E W DL £ AT E A SSVEP KJE -

(0042] <53 BA B e B th w7 LA A8 2 Pl (0 A5 m 7% £ 448 i 8 ) SR 3 o2

it

.
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£ e 4 fioR 0 DUE#E— 258k SSVEP {SHEL SNR i - [F 4
REEGAEHERIICERNTER - B 4 78 —F0E G EE
(HEZFA - BREE #HEIKBEE  MHRKEESE) B
BEiZ FE FHFME4RRY SSVEP BRI E - B 4 18 3 E B
AIZEMETFENELHNBEZKIH SSVEP (EHELENK
M- EMERNENEXETTURE#EY (complementary colors)
MA@ (opponent colors) » LIE HENLEH - TEETEY
EHAXAREFERERFERTAERENTERKREA G (gray
scale) LK AT WA RBHE L GAANWEE - UMER  EEH
WEHMBELES > REEX 410 TR - B - EAEXE
R = TS — R E 420 BIZRIBESY 410 WEEE - 53
—RERIBEE 420 TR AHEMRECYETER - DAEEEXE
Pl BRABERBEEREHELNBEIRASHERERAN
EOLETHH > Gl WIRBRBANAE > LR EREANE
Ot o BRIIL - KB 4 T IR G B AR R A AR B 6 3R 1R S H B
JCERERAYEE - GG BER SSVEP (558 - IR MR » Hlg &
410 AT U2 AL Bt B R Tt T 55 — R ) 3k 2 00 128 77 DL RS 8 6 3k
A0 (UHH Bt > PN M ERER - BOER B 1 P8 —*%
FREE BRI UERERAENBEAE LREFIHME 4 Fix
HYE 4% > fE M &S EERY SSVEP K FE - FE A A B fte 5] 3% W] 8% 5 411
BB 4 ANERERSSEREREIN =R > ABEEE
Bl AN EZ R -
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[0043] FEULERBAMZR EFEABETHERRAMELELE 110 &

BEANTERNBCGE T 26 % 5892 [ %= 5 i B2 PO AR R B 2
FERER - At FEAEROINE RS I EECEHREEDN
BEEBHLONABERGERMALELEGE - B 5 REFSEAR
A B RSN REER - §120 - B S 2888 RES 510 BEHE
ESEHRLEREAE  WE 5 A28 RSE 520 HEEE R
AR ERTRANCEREARE - #iL > Bons LR BESER
EETEBNECRES > REZRMEFCENIHR > WE S
iR - ABRPAFEROIETEE RS EAROEHFRARBERR
RIBRMNRERNZNBEAERER  ERFABRHEERES AT LIFE L
FHBERNRBRUNE RS LR EER  FEURRKREZE AW
kAl TR BRIEF RN o S o 7E 8 P AR A 1E B B PO
BXEF SEBDREVBEERSNNRRERE ZBEHLHR
BHEAREHNRAR THETS ENRWME SR E ML R R
o LHUEAEPESRNEBAOTERES M REFEERZT
Bl 38 5% SSVEP X FE -

[0044] AZHBHAEHRBOLBRETRHRBE  TRABERRE
Wiy ~ ARSI EUTFIIRBEMN --F > LR
(LRI R ARIBOERESR T - B 6A £E 6C RFEABRAE KB
DL RSO AR ETRIB RE R P URESR LA BRREHITHY
EHMEE > MXXHMES LB IRCRBRGHER - BREH

(Frequency Coding) # 1l (FE2KE 6A) BHE—ERIBOLRE
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PP EATRERNMEE DR ERSEL S TR ERK
R M A B EE T EEENZE R KF S SSVEP- HH {7 #7 5 ( Phase
Coding) $fi7 (FE2MRE 6B) B FI A & R 8L 45 5 98 7E BUae
SERIMEALEZR » LA SSVEP X FE - it E 5|4/ ( Chip
Sequence Coding X 5% 2 IR [E] 6C JRIIZ N A 4315 % T.( Code Division
Multiplexing ; CDM) DAHRIBOLARE FRETHRE - LERHEER
MR TREEEBINRERNMEBTHRAN > LR EEREY
IRIBFE - WNEY SSVEP SHIAEMBAIRKIIME - $25 SSVEP
HYEA B i K -

[0045] BT BHHNEEE REMTELEURNKELRE » &
FEHEOIF FHE 78R8 700 89 R 5 710 38 35 59 0 MO 5
DUERFIAMENRRER 720 RBERELE > EUEBRBEES
HJ SSVEP - [E 7A -~ [ 7B B & A BHF I < o & 5 1 58 ik
BB IR A BRI R EE B 7A hER R E R 710 35555
JeiR 0 ME 7B FAMERBRRE R 720 BHIECLE  BREE
720 Y EREI S BEE G - B 8 RIS S E 7A - B 7B Z H B 55
ARMEB B EFTELN SSVEP EHMERIEMMFRE - HPEiRk
STHANERSE TANEEREE  BRROANERISE 7B
BIREUR - BILTH - EERPRES 710 525 57 BOL &£
B AR AU SR AT A 20Hz F 65Hz B & 4 T4EH SNR { » E& 7
5 25Hz B 45Hz lF & B RIFHY SNR 1B o FE L AT 40 0 RIBOL R 0 8%
fESERELE 25Hz B 45Hz 2 1Y -
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(00461 % B B 16 & 77 L JE PR 7E % RE4E i b - 91 2 T 4 1
HIl % #% (Eye Tracking System) - [ ¥ H 8% (BCI) T¥ %2
Bifi® & (Monitoring System) - BEARIERE - BHEEEREH
F 4t ( Assessment System) -2 o S| i 368 Bt 12 VI 3R 49 1 B R 51
7K 5% B T 16 1 7T 06 0 385008 R P AR RS 1R U S R B L IR B SR IR
HRETERERAEE L ARLEEREAR (M KEZEA
B REEGREBAS  ESEZAS) THEBERNEIRTE
BN EETE o F AU FE AN B0 A M OISR BE SR BB ERI 0
RFIARENBNRGRESEHENRIERS -

[0047) ME—BEWE  AREERORYS—EEAENER
PSRRI FREFREMN A E > BEARE 1 Frm
HIRH - B 9 BESRREEIEE 2 6L E BB D
EBFREFREAN A ENHEE - FESSRE 1 EE 9 1
B S910 b > LR M AmRAE S 116 FIAE — IR 112 B4 AME—
WREAE M L1 o %4 L1 AR E R AR & A B 57 PG 1
B A SRR - FA 5 BR S920 o KR FIMURIE 58 116 7SS KR 112
EAAMEZHENE LR L2 BI0E L2 WARKAREE
FANBR R B SRR SRR - BE4 0 B — 4R L1 B TEE
REZ R L2 TIEEDR > BB XK LI NEBEEREARN
BIkG LR SEEEIRE-S LR L1 EHE g L2 EEE
ESFEATHREESNSENTERERME - DR > REE $930
oo FETEREE 160 EEZEE 6 L1 LIRS KK L2 (7
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B MRBEEE 160 ZEE LM L1 LUK 504 L2 (5 8 -
AIEADER S940- BB IR R E 150 ZREMUBIKEEE 160
PRI RS BB 5T » WAL AS B E 9% - A5 B HEBE R N
RES2REMERE  FILAEHEL -

[0048) ABBHEMHEHI AT L THRVFNEHEREE - ABHEE
B £ £ — T DUSE A8 M O 8 (B A K AR BB /B 5 1 38 M A 10 A8 R
B EHNRENSE  RATB TSR FAREL—EHEOL
REIPIEE - LIS B E AR B S ER (R I IR K IE - B
WP WA EABEUREN - Frl P @ERE A —
FATHE  SEMELCREH-RSEELHER  fiteaxs
R ERERNEMRTESARFENY - SEEELELE—
HZEEY SEALEHEHERRE BEEMEES M - 45
ERENBARNEERBEER - IRIEM/RMEM - LESRES
AT A B R B E R K BRI/ E s EB# e BY - B
M FTEEETE TSR - B RO 4 8 0 (superimpose)
HEWPagE  HPMLifErROSsEetEfEEErE
B0 A DA RBE I R 7t 8 0 Y 46 P A 9 18 o st 00 S8 50 V8 LA
RRB LA 8 CEREIREE » 88 E (colorfulness) DL —fi%
BARR - HBATAEELCRNEECY > FOREELRNEE
EOERBREEHMBE MUK MK E » 35 DU 8 7 i 1 5 e
FURBFAEPEEZGNREEUR GBS -

[0049] i . 500 ¥k > ¥R A 85 o St 68 1 S0 VB B0 IR 7 S MBS 1S (%
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TEEET) - R0 R/ R R T 2 4 L A 8 1 R T 5 A
(BRI {EER ) & & RIE /BB R PR E R LR IKE - 2k
5 Afr it R 3806 P8 DA e B st 4 18 O Y B B it ik 787 =T DL2 B2 55 — {3 Ak
AR (offset) BZFERAL (asynchronous) - fy il J 47 k&
A LA FE A B AT B LT ME » 3oL T ATt L AR IR
MR B NAERNZEE A o Al R B IR R A 48 E 6 IR 7] 2L
RN EVEREHERLAESECREMP R CEEE - &
Fir At L il % IR 89 PO LR SR 3R 1 A it R BOC IR ST ik B IR e &
SRR A8 B > T it 0 386 IR B Tl # B B YR AE R A DB TR e LA
B UL A A PT A {E RY PO RRARSR o Byl R SR B D YR B S & PO 4
SR 3R W] LA BR ATt U O% IR LA R B it 465 18 S8 IR B9 IR & B9 R 57 PO 4
SR - AT RIBOL R R AR M ECEN T OB MEFEE
EIEXR > DREFAY G680 A R EE DR Al & B B A%
LR o B R BOC R R/BRAT R M EOC IR S FE AR - M
BT PR BB AR R S R B E AR R B BT - Fr
WHEEERE - 5 R R EEMREACKER (EEG) KE -
(0050 AFIABEHAIRES —ELH AL - LEFHAKELEE
EAIEARE,  EEGRAEETHNEMTHEIERXSE  FrdE
PSR IE S A LB E T — B8 L E Bt 8 A KRR
RBA/EE I REAMEREBCATEARER TS iR i%a
& AURBED —RIBOCIR PIRR B E - L5 A & A B
REER S E BRI MR IE - KR R SRR E A
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HLUREN  ZBREHES —WECEFREE  EheEmHE
EVR R — R EENEATHER - BTl Gt B i1 2 55 5 A 22 i
5 A R -

CO0S1Y  Jbb #2 %1 3R A SR A9 ¢ $28 o1 7 St R0 38 LA B o st 48 % ¥ 4 9
Ze i -BEf R (spatial-temporal characteristics) [ K H B Fe B9 1%

(timing relation) K@ ZBMBRERI/FTR L MEBERE
DA 122 B it 8 A B ERAR RE DA R Al (R FE 0S8 88 LIR » EEE X
RERAMERNBMELEFHNEEBE CMRERKE (feedback) HiR
o HHAMECERNGEELLEBNIMRESLER » Koy
MIEFRMER AR EEBE WG B8 -l B8 E & T
PR SR BURES 25 0 53 B R B2 25 P it 7R 8 DA R B St 68 4 S U8
LA 122 1 Ffe 2t 0 38 DA e i o 5 (B S A% o A9 22 9 - B 180 4 1 DA R L S
FFRAMR > BB IR P ER - IRIE - HEM A - H AR
BRLUREMTZEE S -

[0052] AZHAFMHIIRES —EHMELKE  AURUES
S ol 2l AN K BEHIR AN/ S5 [ B EA MR B T RAIKIE -
EERBEERBRES —RIPOLE - B —WHECIEL R B LS
WD —RBOCENPIENERE - 20— HELFER -2 HEE
B BECLERREER BEEHMEESF - 4FEZE
FREA RN R E I M IR R IR FO/SAE 0L - DAE S IR A B B ATt A8
BEEMRENTEMRREN/Z5 B ERLTEY - SHEE
EXFEH RS EENAR  SEOE ST REE RS
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BofmkFEREE  DURBERSEEMARBOLRYER » DUE
RERFALYBEEHNREE  SBEUR—KRERUR - AL
8 At 2 D — R BOE R P BE RY 2B 7] 5| 38 Pl {8 A S8 B AR RE
R EMRREMN/EFIBrE®t ZNEEBEEFEHMAED
—HENCREAETHHEMEUHRERN -

[0053] FEALIBBH#AWRBELEHE - HBUREHRKT
DUF#E RS EERMEES - BAEHEHESE (digital signal
processor; DSP )~ %% 5k FiE i 4 8% % % ( application specific integrated
circuit; ASIC)- AT 18 F 1k, 5B 88 [& 51 ( field programmable gate array ;
FPGA) -~ AIf2 R {LB#F4EE (programmable logic devices ; PLDs)
EHMERAEERMRER - fHEM > EHAEMANSHE &
B, K THHE, TUERBLABBNE-—EXNSE > HE
A T ER CHEMESHIEE -

[0054] MUt#E R LSBT HEATUBELTEAWES - &8 -
YRR EMEEHESKER - FEB P > SETHETLUHHEES
ZESHMEBETTHEL - AT - 2RELEANEHHNBEELS
BT UMBERREEAER  JRMN/ERERNESET
BARAM - Wi ERTTH - EXmEENREERERT HER
B DARGERENIIE  THEEEREN —EREFRH B
RIBERS - S ERE TTHRER - EEBERT » SEEITAEE
RH-HKZEREHERETIEXER -

[0055] ZNRF|IFAEBRER > EH RS BEREJRREW - AT
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MM A EHEMTHNEBHEEEN PG ERSE AR
fEiE SRS - EMOUER D AT# R 5 RN — RS EED - Frl
ERTRNBEENTUE REMERNE SN —E85 » ST
BREHEME - LEMTTENEFENTURESNE RS &
R FINGCIE#E (SDRAM) MREMETFENGE 188 (random access
memory ; RAM ) - HEFHZCL (88 (read-only memory ; ROM) - 3EiE
HMHEFERFEECER (non-volatile RAM ; NVRAM) « EF AT %
AN MEHGC B (EEPRM) R AR BB N ST e e
(eDRAM)- R EUEE A B0 0 28 B ) T 1) - EA7 AT 71 89 8K
RS AT LAE FH — B0 % {08 R 2 88 1 4 A > B 40— B % (E B (S 58
Hey BAMEES BARAEAEESESK  TER BEREY
HEMERMVBESARNSBABEEER -
[0056] ZEULIBBHEAH RS EHE - SRR RGHLEY
MRAREFRENRFENEGEF -
[0057) %z Rt » 7% %% 05 5 Ha B A ol 68 O 86 DU 2 B BT 18 i St i
DI RBEFREMIEF RS  AMELEBUR FESEF
AREIMENLN ETEER - LRABERNNE LS HS KRS
REFEEMTELEHRBERRIE - D RR B ARERBEAR
BRI S EER BB FULURS HREEEE
TR EEUEREYLE  FHLNEARTUBEREE
BARKRE  WHRKT  CHEBEBEEEHES LB SERL
(SNR) MR B F RN ERK » SEtHMNEREHESGBER
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R ANERR R BRAMARE SR NIERBEBRESEEHEZNLT
TR BRI E R - TR HE R E - FE L EESI RN ~ ¥EHERL(E
{0 fisi BB 350 B B PR B Bh AT - AN 3% BH B B O BT At Y 9% 1 R 0 8 HT LA
HEgEnimEses  BEUBRREEENHEEH RER
o EEMEREE - IXRE - ABRMTEEBFRET

[0058] BEARAFHCUERIBEMN L  REUFALUREX
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