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—7%, REPOBOMMEMED DFR BLAE ISR~ HESMEE GRA-TH0, {620 0OEE M@
LBTLaZehbhrofz, ZALOZ 2 HAF TLHMLA TV AREOERPHN AR BLAL-ESR,
HEFPCEBO DFR (23 & L T sustained ROMEE S RBR L, BHH LI CFF 4 5 U 124050 DFR %
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(BEE 92 :584—590, 1988)
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Abstract
The perceptual thresholds of the test lights for double flash resolution (DFR) and flicker fusion
threshold (CFF) were determined separately, in order to measure the sensitivity of DFR or CFF as a
function of the test light intensity around the perceptual thresholds. At the 3° temporal visual field (v.
f.) the function of DFR was the same as that of CFF, indicating that both DFR and CFF functions
were controlled by the same mechanism. The function of CFF at the center of the v.f. was also the
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same as that of DFR or CFF at the paracentral v.f. However, the function of DFR at the center was
very different from these functions mentioned above, indicating that this function was controlled by
different mechanism from those mentioned above. These results suggest that the DFR function at the
center may be controlled by sustained mechanisms, whereas the DFR function at the paracentral
v.f. and the CFF function at the center and the paracentral v.f. would reflect the transient mecha-
nism. From these conclusions, we proposed a perceptual model of DFR and CFF. (Acta Soc Ophthalmol

Jpn 92 : 584—590, 1988)

Key words: Double flash resolusion, Flicker fusion frequency, Visual field, Sustained & transient

functions, Perceptual model

I #

2 DOFIBNA D BE S TR E NG R DR
MR AIES 5 2 ®#M o #HEE (DFR) &, %< oRE
¥R EFELTE 2R TobL L X #RALE
AEDOBEEEYMETS 7 Vs A —EEH
(CFF) toficizE oEBHLER NS BY, T0
BAOLOIE, BMEOHIED & ik SHERNE
OMETH S, L oft, BT B IEEDE2,
AREEROHAEOE W ERBTF LTV AD,
theidikc, DFR & CFF Eoflic R bhick4i
BAEEE- L FHETH LIEETHS,

DFR & CFF G3tic Rt AT 55D TH D
Tedit, [FRRC, MBI > ThHB LR
RT3, fAENTOME IR TIREIC
AT s EMAROEE IR - TV 5 &I
ST IRBRY TR~ A, AEMALERICOWLTI
FEZH BT, FIREEOBFIRIBOCOH S
EET B L, WEMROBEEC L » THRHMICE
fbFaszépmbhTwaz ™ (Ric, DFR &
CFF 73, sustained ## %\~ transient RO BEEER +
FLTRBLTWALDTHD ETHILBIED, FIH
Ko B IR TR LItk - TEFRFhoRMEE
FoOWHETE(LEecBE, ToELicfHf-TDFR
BT CFF Xz o2 E 2 T WREESAD
5, £IC, SERIBEORL SEEELICET
& F X 7clo DFR % X U CFF 0 T2 #~,
DFR & CFF O O#BEEXHLIZL L 5 LHAA
7=, ¥7z, R DFR & CFF oE = F A&t L
e CHETHET 5,

o &
2 RIS ME (DFR) 5537 U » # —R A

il

7™\

oL

RELATIVE RADIANT ENERGY

0.0%500 ' T00 L))
WAVELENGTH (nm)
1 Relative spectral energy distributions of the
LED we used.

(CFE)RRET ARG, ~M/ravEa—2C
Lo TEOBEHE L VEEXHBE v e~
T %% LED(BAR34S, FiERE210nit, EHERET00
nm:X1) #EEE LTHEHLRLY., T Bh, DFR
BIE o4& i, BEXRH % 10msec i@ ic LED %
2 EIEMSEL TEIT SR, 0200 L ARGELT
MY X hHRFEER Y, AT ATHEETO
BFfH (SOA : stimulus onset asynchrony) & L TR,
CFF flEn#$Haiciy, LED% 1 : 1 DB CER
FHc AR e, TomEMAY 1 AR (peri-
odic time) & LTk 7P, EER I EH5980 lux &
7 BREER THRIEG LicicfT » e,
HETHBHLED W, FRLELZBRARCHTOR
fophFliciBEAL, O LED ih R s L 5 I



22—(586)

5. A O o bR 7 4 v 2 — (Wratten 96) %
EREAKRLECRBELTEOMHBE I3 v b r—aL
o, Lo, BUWihHRE 71 L8 —2GA &
TuvARMEMT TR, LED ST L T o i
LED o3 IBmE nicdofc, o#f, $EO L 51
RLUHL 2oRELHGIHETY, DFR & CFF &
X OFHHFERBRL - TWABLDIL, ThEFhol
LSRR > T B, £2°C, M /c% LED O
% DFR & CFF £ £ hic 20 TRDBULERH
%. DFR ©o#E11%, SOA 7MW & 2 DD -3 R HRE
M HF 2 ED LN THEMAMEL b e e BT
T B3 SOANEL Ted L 2200 AR FE DR
BirFRrEDLNTERL kb die, ARUEETHS
ChhhbbdERBMfE TR R A toTL ¥
5, LIchio THRRBINTIE, SOAZES LTHOHEL
200 AL ARTMENBARLBEVHL S
DFR X HREL LTER L., —J CFF &
i, BEHA TS E 1ED AL 2DEREHEAE
BIHITRPeT s, LicdisT, BEHE LY
THIBOEPRE LRI b 3E 5 LT RME B
LI5S X% CFF O HRE - Lz, #EREi,
MBRDL.50, LEYBEATCHHELIERE 1A
(TY . 3Te%) TH 5,

Im # X

WEFep.LEf e B Ol b 3 B0 FRIEEF S
BT, HEH#2log @i Ttk o7 DFR & CFF
OfE% R 2A, Bicir L7z, BEITFBE O S &%
DFR %\ x CFF ot h £ h O L7cE &% 0
LL, ThIbh EoRERL EREEXE LTHW
TR MEERL-L0TH D, #EE, DFR 0%
T RSTERR 2 & ST S % T o R (SOA), CFF
OBEIR 1 BORHE YR LcbDoTHS, DFR H
HDVWECFFORERZFMEEENBFETI L Ebic
RAETLY, BEASS LAMETTSZ L
BB TH T,

HEFF.OLEIC 315 DFR s, K 2A IR L7z
m<, SEAELLAERBE I\ T CFF 0EE
I hh{EL, ¥, BELD 1 log BLEB S WHIEOESR
Hu e o, PHEE 42 DFR EED LF
(X, CFF 0 fHE L i< <, B4 B o
HLABTFPLHOHN L —FL T\, —H, 3E
HRBRBSHAzs T2, DFR & CFF offiidiz & A
E—HLTHh (K2B), EhicZhbofEizHEEFH

150F

100

STIMULUS ONSET ASYNCHRONY (msec)

50F

LOG RELATIVE INTENSITY
X 2A

4

150F

oDFR
o CFF

100

STIMULUS ONSET ASYNCHRONY (msec)

=
-

LOG RELATIVE INTENSITY

[ 2B

2 The double flash resolution (DFR ; open cir-
cles) and critical flicker fusion threshold (CFF ;
closed circles) around their own perceptual
thresholds are displayed as a function of light
intensity. Abscissa : log relative intensity above
their perceptual thresholds; ordinate: stimulus
onset asynchrony (msec) in DFR and CFF. (A)
measured at the center of the visual field; (B)
measured at 3° temporal visual field from the
center.

LT CFF Ofl & & —3 LTy e,

ko z &nb, 4E8o X 51 DFR % %\ it CFF
DEELZEEL L TETALThOBRERBEXRELL
Baiwit, CFF TREE+HLE & O cofEsiq
CT®b, DFR O &L TRz hbo CEF o



BEFI639F 4 A10H

HERALTHBZ EL T ot, 2F0, HEFDLED
DFR = i+ % B EEEE % B 17 1E, DFR & CFF (&5
WOFE—DAD =AM VIS TS EBH
Lk ieote,

v % #

1. DFR & CFF 04 BEMNER

R L% LED @i R4 IR 1w Lz <, 600
nmm L FOREXZE TR T i oD BEIC R
ENAXBICKELTHD, T, SfELIBEIR
UM gifilic A &h, ToERLEALFEETIC
BUThHHELLOBROHHEELLOEDI 0
Eh], #EOBESEREOFS LY FIcEV-TIZ
$50msec < FFET B Z AL TVL B, Tib
b, BT TR, g5 AN %52 CHEHRE LR
ELTOAREHMcBENLOBEEHREET H 1D
i, BENLLOBBREESh VW LTS, LIt
Mo T, GEAT - EEBREH T TRHMEERDE S IRE
DESEMLITW2ETHH, BEOHFIFEELX
CTHRWEZEZLR D™,

DFR & CFF ii—oo#iET 2B % Blo Bitih b
RatcboThsd, 2FhH, FEMtOMIHELD L
Z L o TR G REED A LT 5 LW S BB A R ORE
HTR2LONDFR TH Y, +HICEE Lok
TRICLADHCFFTA B, LichaT, TOX 5
DFR & CFF o#itto—ifizA0oRT TR s
EEZLNRD, BE»LAMEE X CoEERE A
THE FBONMMAERLEET S HEMKE
(transient ) &, ZEHIM 7 BER % mE T 5 WERRE
(sustained %) D 2 oDEENRE I LR TED, L
Y ZOWEZ2 SOOI LI EFIOF» v FALTHD
ZENBREITOEHCOMBRL > THLNIZEAT
WBB i, HREEETBCL-THHEILE
V1918 transient %748 sustaiend FREIIE L 7z H 17,
R, sustained 75 transient & IG5 & &4
HMHhTW3B0  L1pi5 T, sustained o 60
HoOBA 2 EE Lo BE I, transient 52 G280
THEEZDZENTES,

sustained % & transient % @ &G & b8+ 5
&, —HERYIC L transient RO HAE L EhTW5
e SEEFER LY S T/ S RAEXR GBS
(% sustained O D FULERFEFE < 7o - TV 52,
Lic2is THEIORBRSEMHT T, —>0RBOtcH
L T % 7 sustained FORIEHH K, Fhic®RWT

WEF O OERRATSEM (70 - &R

23—(587)

transient REIENEI - EE 2 BRD, —H, BERK
I & IR G A% 2t E, FIBOEASIT L L ZiC
FOCESIEo RGBS LT 5HE S H 52,
FTREEEORIEABN, TRl K
EHBRE & T AMESERARICS 229 Mo
RGBT A 6 & O MR I NI X » TR
EhB ERELHE I, SFHRERLALOR
[E DR A D b DERHT L L THEL o iz
IO FICHERHIRE S 7o L2, &5\ 1L, I
Rty + 7 2% 12&3Hci L& LT dh, s
DEENREREO R HOTHATL 5% TH
%, L7zdis T, sustained R b, WMERIEREO
HETFHER RDh T30 2 >0 TN L
4t o transient FEEERICHNE 2 21T B ITREM:
NHsH, o) LilFHoRIERL hELDyF 7 A
EHLTWAHI EnD, firboTFEEZTPRPT W
E DT Z h, sustained 425 transient R G
T A, BEEKEICET S L 0, otk
e xtT oMo S EEL B EHRTES,
FIMK Oz 5 Lk AR RE{DO—D
& LT, sustained FRBEEE & transient REERE D BE D
HEIE T B E0bFbns, 2F ), BT
P B E 2 5o, sustained % & transient %
DOHENPRASICHE L TWBTHHH, FIRLESR
HICZIT A C L IC X - TBIEHEE O\ sustained F
BEENEAL, BHEZE{LICERET % transient e
DA LT < 5, Sustained 7% transient iz
FlEnFTw5 LELZLBRTVWS B9 sustained
FHEEEVEEE T A & W 5 = LY, transient B, = &iT
N4 @ transient R 5 MEI KA T 5 &
ERBEWRLTED, THAKI > T D transient
REGHEE D, FIORBICL o REL-EBEEHD
transient R RGO FHAEM I Lo, ko
transient REEPE L B EE 2B L LARETH B,
LlboZ &526, DFR O 7L 2F 2o b DA
¥ 3A T# 5, Sustained F 45 transient F O] F
~DOIHIRSE, REEOKIEINTHCohTHE
b, EEZ transient ROIEIFEAEE L L E 2 bR
B0, FlIEMYOBPHIEL Ewwied £399)) gus-
tained RO BEENFE->T—E L LB 7HIT, tran-
sient 0 HHl RS & BE RSO W& o HLE R
CroToRHEMIRDORLEEZLRS, OF
b, sustained FHEREH S8 E 5 Z L I1T X - T transient
FOBERIGORFRSAE vy, RESEEN R LT



24—(588)

X 3A

e e =y o

3B

3 Perceptual models of (A) DFR and (B) CFF.
The positive waves indicate the excitatory
responses of the sustained mechanisms (dotted
line) or the transient mechanisms (solid line), and
the negative waves illustrate the inhibitory
responses of the transient mechanisms schemati-
cally,
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