BAFI63E 2 A108 53—(255)
Modulation transfer function (MTF) & #EIE B84 % 0F5E
—Transient VEP i~ X 5—(=6, £3)

E & (BB R )

Objective Estimation of Modulation Transfer Function
by Transient Visual Evoked Potentials
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Abstract

To estimate MTF (modulation transfer function) objectively, the peak latency of the first major
positive wave (P,) of transient visual evoked potentials (VEP) was invesitigated. We analyzed VEP
peak latency and subjective contrast threshold under the same experimental conditions in 14 normal
eyes. VEP data were obtained using sine wave gratings counterphase-alternated at 1 Hz. Four spatial
frequencies (0.52, 1.39, 2.78, and 5.56¢cpd) and five contrast levels (1.25, 2.5, 5, 10, and 20%) were used.
Progressive delay was indicated in peak latency as the spatial frequency increased. Linear function
was found between VEP peak latency and log contrast, then the log contrast vs VEP peak latency
regression line was decided for each spatial frequency using the least square method. In multiple
regression analysis with the subjective contrast threshold was as the dependent variable and the slope
and y-intercept of regression line were independent variables. The multiple correlation coefficient
was>0.8 (p<0.01) in every spatial frequency and the standard regression coefficient was larger in
slope than intercept. These results lead to the conclusions that using these parameters we can estimate
MTF objectively and that the slope of regression line was the most important factor in determining
the contrast threshold. (Acta Soc Ophtalmol Jpn 92 : 255—261, 1988)
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1. P-VEP oXEnRIER (Fig. 1)
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Fig. 1 Pattern visual evoked potentials as a function of contrast. 1.25%, 2.5%,
5%, 10% and 20% grating contrast from top.
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Fig. 2 Subjective contrast sensitivity for 4 spatial
frequencies using 1Hz reversal sine wave grat-
ings. Closed circle indicates mean value and
vertical bar indicates 2 standard deviation.
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Fig. 3 Pattern VEP peak latency as a function of
contrast at 4 spatial frequencies. Mean value and
1 standard deviation are indicated Data from 14
subjects.

Fig. 31 4 202 E# (0.52~5.56cpd) 12k
Bikav b7 A FOXNY, #ihs VEP peak latency
ELTURDOFY LREREZASD) R 72 » b LIt
DTH5H, FEMAEH & b peak latency DEH{HEIL
2V b7 A FDOETICONGEERMCENT B3 %
DESFIE=vFFA L (1.25%) TRRhEW, %
fcwFhoav b 3R P2z vTb peak
latency @ P {E XM HEH OB i >h#in+
5,

4, Log contrast vs VEP peak latency regression
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Fig. 4 Decision of log contrast vs VEP peak
latency line using the least square method. Slope,
y-intercept and coefficient of correlation are in-
dicated for each regression line.

Table 1 Log contrast vs VEP peak latency line for
each spatial frequency. [Mean= 1SD]of slope (a),
y-intercept (b) and coefficient of correlation.

Spatial Regression line 5
frequency i b = 2
0.52cpd | —21.0+ 9.2 83.9%15.5 | 0.94%0.04 |14
1.39cpd | —23.3% 8.2 102.9+18.1 | 0.93+0.06 |14
2.78cpd | —27.6%11.4| 118.9+13.6 | 0.95+0.04 |13
5.96cpd | —34.4%16.0 | 125.4%21.7 | 0.96%0.05 |12

line &% (Fig. 4)
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Fig. 5 Correlation between subjective contrast
sesnitivity and slope of regression line for each
spatial frequency (4 plane), open circle ; 0.52cpd,
closed circle ; 1.39¢cpd, triangle ; 2. 78¢cpd, square ;
5.56cpd
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Fig. 6 Correlation between subjective contrast
sensitivity and y-intercept of regression line for
each spatial frequency (4 plane). open circle;
0.52¢cpd, closed circle ; 1.39¢cpd triangle ; 2. 78cpd,
square ; 5.56cpd
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Table 2 Multiple regression analysis of the 3 variables. Log contrast threshold as
dependent variable, slope (a) and intercept (b) as independent variables.

Spatial Stand. regr. Part. corre. F- Mult. corre. Ajusted
frequency e coefficient coefficient value coefficient R-square
0.56 cpd E "g:g? "g:i? 42:5 0.89 0.76
Lmed | 5| Tos | ows | ss | VB | o
il I I O e I
ssbed | 3| 0 | Tam | 1a | 0% | o

var. = variable, stand. =standard, regr.=regression, part.=partial, corre.=correlation

mult. =multiple

Table 3 Linear multiple regression equation and analysis of variance

Spatial Multiple regression analysis of

frequency equation variance (Fo)
0.52 cpd y=—5.98%x10"%a+0.799x10-%b—2.37 21.4 0.5%
1.39 cpd y=—5.30%10"3a+0.793x10-%b—2.44 19.4 0.5%
2.78 ¢pd y=—6.24x10"%a+1.650 x 10-3b—2.57 9.1 1.0%
5.56 cpd y=-—5.09x10"%a+0.740x10~3b—2.28 13.3 0.5%

v : estimator of log contrast threshold, a : slope, b ! intercept

FEREFO y I (b) &L, fIEELELIZERE
Bz 32 VEELLT, 4o0FHBEAEREIC4
OO ECEOBFEE 7Ry LI DTHS, 42
OEDE FICHBERE () AR L, BREROEE
LHEM= Y T A P REOHBIFRE &M A
LH0.81LETHbavr FA FRELSEA TS LA
RESOE X IIMAT S D LRI RS, —HERE
BOvHFLAEN 27 A REOEBGH T
0.05~0.35THh hmHEORICHVCHBEZRDLh-
7=,

7. 3%E (OREROEE, yt A, BEHMI T
Z 2 +EHE) Mo EER)FESHT (Table 2) & E@RHEZ
3. (Table 3)

Table 2/ ZHER = v+ 7 2 FREOKNEEL LR
¥, EREFOEE () &Ly (b) ZHMITER
& LCERBAERECERR I 2T - e RE TR L
b THD, EEHMAEHR: L EAMRER
0.80~0.89& @\ METH D, FHa#T (Table 3) Dk
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latency line) DfEEX & ytlh% 220D 7 A -4 L L
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25, HE (a) LUK (b) EowTEERIFRE Y
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fH30.77~1.08 T 5 0w LK o EERE GO
HoAHEE0.18~0.36 £/ & < [EUFEF O X A AMEEH
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Table 3 izEEIFEARR LY 4 >0 BERE IR
7. oA E~2.78cpd BT B2
DEFE LT ERHELBERC L e
5

IV % #

HWEROBERABEENE MTF & LTRATLRKX
DFIEEH 5P HEREANCHT B KIS TFHFHRE &
feh, L H GBS RERELTHE T E 5 A
ks, LrLBENC MTF 2HIET 55 E8KE
DHEMS, IWEOILHE, EEOREDHHLLEDOR
EEBERNESBRICHAORCHMBE 5, MER
MTF BIE# & LT T steady state VEP OIRIE % 45
EeLceMBgEEEca v b7 A HRERXRD DD
R REST B B AR R YOV RIERED, EA
EIHES S/N EORMBEIS 5,
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2v b+ 3 A+ & VEP peak latency & DBfRizoLs
TOBEIFATHEN 2V P FALOETIZOA
peak latency REET 5 EDETEHIT—FHL T
poma  VEP i@ L TitE=av + 3R TR
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lular layer & magnocellular layer) & & 51918 —
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b3 A b OFEAE L peak latency & DRIDOBFHR A R
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5 HEH Y SENR0%L TR Az, Z i Tk
Table 1 @3 X S IcEEHAERHE L2 v TR b
DX HAE £ peak latency & ORICIZMEG-E R FR
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LElDFER (Fig. 4) 12T b peak latency (2224
AEHORMMC L Y EEL 12,
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