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Clinical Application of time Dependent Perimetry (9)
The Relations Between Stimulus Area and Double Flash
Resolution, and Critical Flicker Frequency
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Abstract
Double flash resolution (DFR) and critical flicker fusion frequency (CFF) at the center of the
visual field and the 5° superior visual field were measured in normal subjects as a function of the
stimulus area. Six stimulus sizes, ranging from a visual angle of 5 to 3°36" were used. The following
results were obtained. First, the CFF increased as the stimulus area became larger at both the center
and the 5° superior visual field. Secondly, at the center of the visual field, the DFR initially increased
as the stimulus area became larger and then decreased. Thirdly, at the 5° superior visual fieid, this
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inhibitory phenomenon was also encountered with great individual variations and was not so evident
as at the center of the visual field. Fourthly, the increasing rate of sensitivity was found to be greater
at the 5" superior visual field than at the center of the visual field in both CFF and DFR. From these
results, we speculated that the CFF was detected by the transient system, which exhibited a weaker
or no surround inhibition, and that the DFR in the center of the visual field was detected by the
sustained system, which exhibited great surround inhibition. The DFR at the 5° superior visual field
could be detected by both transient and sustained systems. (Acta Soc Ophthalmol Jpn 93 : 418—424,

1989)
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%1 Mean values (m) and the standard deviations (SD) of the periodic time of the critical flicker fusion frequency
(CFF) at the center and the 5° superior visual field in each subject are listed.
field location center 5° superior visual field
sizfe -
of the |log min ’ - ’ " -
stilmu- of arct 1.22 1.87 2.64 3.09 340 4.50 1.22 1.87 2.64 3.09 3.70 4.50
us
case el w | a0 | & | v | g | s w0 | 24 | 40 | 13¢ | 3%
Y. 0 m 49.47 | 40.42 | 30.60 | 27.25 | 25.66 | 22.62 62.75 | 48.81 | 41.25 | 35.10 | 28.17 | 26.18
b SD 2.39 0.83 1.57 1:12 0.76 0.79 4.53 1.37 0.83 0.71 0.46 1.19
K H m 52.33 | 43.97 | 33.33 | 29.63 | 27.59 | 24.39 || 58.01 | 46.54 | 37.75 | 33.08 | 26.58 | 25.33
i SD 3.12 0.99 0.00 0.45 0.38 0.00 1.63 1.25 0.82 1.06 0.98 0.63
C.M m 69.23 | 60.89 | 47.08 | 39.62 | 32.80 | 30.08 91.29 | 69.05 | 50.86 | 46.54 | 38.49 | 28.72
s SD 5.13 4.78 1.08 0.77 0.62 0.45 6.82 2.75 3.92 1.25 ;21 2.27
T. K m 50.86 | 46.64 | 36.73 | 32.26 | 29.63 | 26.67 70.24 | 55.39 | 51.45 | 38.22 | 34.38 | 29.73
A R SD 3.92 2.81 1.31 0.00 0.45 0.41 2.38 7.70 3.42 2.56 4.71 1.99
M. K m 59.97 | 46.04 | 36.07 | 31.01 | 30.33 | 26.88 91.29 | 65.63 | 51.45 | 45.55 | 33.35 | 27.59
. SD 4.72 1.99 1.23 0.47 1.06 1.07 6.82 2.08 3.42 2.39 0.91 0.38
T.N m 58.01 | 47.62 | 37.86 | 31.27 | 28.82 | 25.66 | 85.52 | 62.62 | 50.06 | 35.10 | 28.57 | 25.84
Rl SD 1.63 0.00 2.47 0.80 1.25 0.76 6.75 3.21 2.05 0.71 0.00 1.01
T 1 m 47.62 | 39.23 | 32.01 | 27.98 | 24.55 | 22.99 || 64.58 | 54.09 | 40.09 | 35.41 | 29.23 | 21.53
SD 0.00 0.89 0.50 0.40 0.57 0.31 2.41 1.69 2.18 0.62 1.89 0.90
S N m 58.93 | 44.55 | 32.53 | 27.22 | 24.86 | 24.56 || 67.86 | 55.64 | 40.16 | 32.06 | 28.17 | 25.50
- SD 2.84 2.56 0.54 0.70 0.60 0.77 2.38 2.53 2.94 1.62 0.46 0.80
N Y m 37.95 | 33.62 | 29.91 | 26.22 | 24.08 | 22.50 || 52.05 | 45.09 | 34.31 | 32.29 | 28.97 [ 23.26
r 2 SD 5.39 3.69 1.55 1.68 2.00 0.88 2.65 5.30 2.37 1.20 3.02 2.16
T N m 55.56 | 47.62 | 37.39 | 31.25 | 28.93 | 25.36 || 89.39 | 75.55 | 57.19 | 51.97 | 39.23 | 27.07
& SD 0.00 0.00 0.71 0.00 1.70 1.20 7.92 2.75 1.89 1.32 0.89 1.24
T Y m 65.63 | 45.50 | 34.35 | 29.65 | 27.21 | 25.14 80.36 | 62.62 | 50.72 | 37.09 | 30.32 | 25.18
9 SD 2.08 1.69 1.59 0.83 0.38 1.11 5.95 3.21 2.41 1.59 0.75 0.96
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%2 Mean values (m) and the standard deviations (SD) of the stimulus onset asynchrony of the double flash
resolution (DFR) at the center and the 5° superior visual field in each subject are listed.

field location center

5" superior visual field

size
of the

logminl 122 | 1.87 | 2.64 | 3.09| 3.70

4.50 1.22 1.87 | 2.64 3.09 | 3.70 | 4.50

stimu- arc?

lus o=
visua » : s s p— o~ s H A ; souv | aiae
case angle 5 10 24 40 1°34 3'36 5 10 24 40 1°34 3°36
Y. 0 m 75.25 | 67.75 | 59.25 | 60.25 | 66.25 | 69.25 || 89.25 | 75.25 | 65.00 | 62.25 | 58.50 | 60.25
S SD 1.50 3.85 1.50 1.50 1.26 | 0.96 2.99 6.24 2.94 3.30 2.38 | 2.63
K. H m 76.50 | 73.00 | 71.25 | 73.00 | 83.00 | 83.00 |[ 103.0 | 88.75 | 76.25 | 71.75 | 74.75 | 77.75
e SD 3.42 4.24 4.99 2.45 0.82 2.45 4.97 = i 1.89 2.50 2.22 2.36
C.M m 83.25 | 73.75 | 69.50 | 68.25 | 76.25 | 80.75 || 81.00 | 73.50 | 64.25 | 63.50 | 64.00 | 68.25
S sD 1.50 3.40 1.91 6.85 5.74 6.80 8.60 3.51 8.42 5.45 7.12 2.99
T K m 65.75 | 63.50 | 60.25 | 59.25 | 60.83 | 65.00 || 87.83 | 69.33 | 61.50 | 61.50 | 63.25 | 64.50
£k SD 2.22 3.51 0.50 050 | 331 2.94 7.52 4.72 8.19 | 3.42 3.10 | 8.23
M. K m 66.25 | 63.25 | 60.25 | 59.50 | 62.75 | 63.50 80.00 | 68.50 | 64.75 | 61.50 | 68.00 | 70.25
e SD 2.22 3.20 2.63 2.52 L 1.73 6.38 8.35 5.12 3.32 5.35 4.03
T N m 69.00 | 65.50 | 60.25 | 62.00 | 65.67 | 67.00 || 89.75 | 71.00 | 62.25 | 63.50 | 62.50 | 61.25
S SD 2.83 1.29 1.71 3.16 5.47 | 5.94 9.03 523 | 3.95 2.89 0.58 1.71
T 1 m 57.50 | 52.75 [ 50.00 | 50.25 | 50.00 | 60.25 77.00 | 70.50 | 69.00 | 69.25 | 72.50 | 70.00
A0 SD 1.%3 0.50 0.82 1.50 2.94 3.40 2.71 1.29 1.41 2.06 1.00 0.82
§ N m 74.25 | 71.75 | 70.00 | 73.00 | 84.67 | 87.25 | 89.50 | 73.25 | 69.00 | 70.25 | 83.25 | 86.25
B Al SD 2.63 1.50 | 3.37 2.94 3.72 | 2.95 1.00 2.50 [ 2.16 1.26 2.50 1.50
N.Y m 75.00 | 71.50 | 68.00 | 70.25 | 72.50 | 73.17 || 93.00 | 87.00 | 70.00 | 63.00 | 62.00 | 69.25

SD 2.00 1.91 0.82 0.96 1.29

1.17 2.58 6.48 | 2.16 4.32 .62 | 2.22

T N m 68.75 | 64.50 | 62.00 | 55.50 | 58.75
s SD 2.63 2.89 | 3.65 | 3.70 | 3.86

59.00 || 98.50 | 80.75 | 60.25 | 54.25 | 49.25 [ 59.00
5.35 4.80 8.54 3.77 | 4.65 | 3.40 | 5.48

T.Y m 68.75 | 62.00 | 55.25 | 54.00 | 56.50
St SD 1.89 1.83 | 2.50 | 2.16 | 2.38

58.50 || 100.3 | 84.75 | 59.75 | 52.75 | 56.75 [ 55.50
2.88 6.70 2.22 | 2.22 | 4.57 | 4.99 | 4.43

DFR # FH#ED &Iz o T~ iR, R
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DREERRESE, —FBRIEBLEINTVWEH, A
OFER Y, /IO CFF 123.09 log min of arc?
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fH AR L, EFEOME &£ —F L . Granit-Harper Rl
PR D AToEH S LT, RIMES ka0 o8
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PMETFT 35 &£ 5 Ricco DRI D22 &, H
b, ZERF-LELEESEB C LA BIcE SR T
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hbfioRE s —&%T 5, ZhXREFLHTE,
WEER LT B LR S h o HEoBoBnGd
fed ehicd, ED LRI -oHL, 5 EHE
BTk, SEEESEKTS LRESPLEOR R
FET5L5iieh, HBShs8EORIKE <
s, BEOLRRIIAEVWEELZLRT,

wic, BEREREMAED CFFIR2oWTELTRS, &
AL TE, AEYCHEESMao 7 ) » 8 -3
Rt B RIBEACRESH S, b, SHEEES
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Kt LRAKCEETRLAT ML, ZEFRLY
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i, Lo CFF ¢, AR TH 5193, 11log
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ffi T aEEEZ R LictEz bhb, Blb, BATRE
2 CFF o Z B H Lok E E2RTOTHE, *
hEdhlc, #EEEOBENLD, HEOKE X2
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fcdic, CFF O R % L T5E /459, 5°F
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DFR TR HREEE RO+ 27 & %, CFF
DFHFITER i - RS YR LTED, =
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B AR BT B fo b i B R 2B A & e T o E
WVeHHH, b, DFRiCHE VT L AR SERT
FOFOREXC—FTELELLNhD, ¥, %<
DFITIE3.70 log min of arc?H 7= b 2> 5 EEE L AR+
HEREZRLCH, ZhRE D THRENSERBLY
DRI Lz oo, BRI R F ALl Eigke T,
— B LT DTHAS,

SEOERE RS L, MEESA L&, BEGEE
DFROERmEB A8 2 T CFFIZ LR LT TE
b, bz CFF @5 DFR X b AL Ak
Tk Ex 5, Hoxix, DFR & BRI H T 525
FhoBFokE gL WA, CFF 0SB0k
F2R, ThbHLoIZEHOKE ED#0.4 log min of
arc® K&\ Z & BVH LA, King-Smith %, CFF
HRHTH AT ADEEHFOKRET XL, A5 —vE
BETEoR7 2 DFEFOREXID2~415TH
b, Linb #MHzhREssv- L LTw52, s bt
b SEOfRREYTHT S,
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DIZH L, DFR OEZFR, PO —RUH 0BG EE
RELT, CFF 0BA LB - oSBT P8
fEAERIT O E VO THENA S5, —fic, FROE
#2131 sustained (X)), transient (Y) o371 722

TRHF O Wil o o0 BR FREFTAM « (LA 423
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sustained RAAF G TH L W5 Z L L Bic@EL
Fen
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F @O H disustained F L D L FHWE TR T L
%228 transient R TR EE RO E FOILE
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L hhLEf, FMUEFORE Z@EbD Eh, EHHE
DT ELD ETHHREL L LB &
Bl DR FEMTIX, transient RITIH S EZ R
sustained @ Z 232 B A= L 2o WTHERE (2 i
H5,
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B, CFF Tk, REFhLHcE T EARFCSs
T %, transient HOBIE A X h Ao, IHBS
BB hfeh -7, DFR Tk, #EFHLPcsvTik
sustained RO 52 L DoV oD, ZEFRUFE
RIS AR I 2 R A5 < @)\ 74, 5 EHREIC
T3, transient FROEE & sustained FOGEEA
BEL, MHESEZE LRI D Ienof LT
HTLENVEETH D,

transient & > 14 £ 5 #f fa o> 57 45 B o 0 BF (3 sus-
tained RO M FMREOZAETFHOLEO 2 55 3
BTHHEIHEINIZEALLETH 3, CFF 0%
BAENRDFROZEHI VAT VL L 545@OEE
kL, sustained 5%, transient i & B H & B AT
BTH5,

Llto Xk 5z, SEIOEBIC L - T DFR & CFF @
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