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T 0.0933 03236 0.1778 0.2818 0.2239 | 0.2692
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R 71 ( 1.5) 84 ( 4.2) 95 (5.6) 87 (4.9) 67 (5.5) 1 10 ( 4.8)
101 TM L 63 ( 3.2) 81 ( 2.4) 89 (4.6) 90 (2.2) 75 (3.0) | 38 ( 4.6)




2001 o——e retina—brain
° O—-0 over—all
° o
100 . °
°. o .
o °
e O
- ®
&
>
= o ° d
1%}
Z,
=)
w 10+
S o
&
<
)
2
[a]
o
=
1+
1 L 1 L !
1 5 10 30 50

SPATIAL FREQUENCY (C. P. D.)

Fig. 10

VETHY, BEEK GO MBEE (EALEE
- 3md L7iB8) Thb 05, Patel (1966), R
FS (1977) oG TIREMERES T3, MT
FiiRic3BEZORENBLALALNEVT
E0o, MBEOBMEZIEICRREGRIC XK
EiakTHIEEbN G, BELXE70 y bFT 5
ERIIOE S8 3, LOLDETLTH B0
REERD LTS EEL 5N B, Low—PassHY
ARLTWAEH, @BflokF L v XRoREER
REBZOEL TV B3I T, BRAKTORED
BEHE KNSR CERT 260 TH BT &b
Db, K121320R0FES DE 7y b LT:
bOTHb. WES (1979) BELEREIDET,
BREBELDSONTVDEH, ©—7 OfEPH
MOBITIZF—BUIBRET -7,

BB 7LV — Mk B MTFEF JIEIRFRIC, #%
BB OREEEE 5 2 $ICRIE T 5 R THER

Thh, MANORIERERIT V—F—Hiclb~NT
ﬁﬁttwé%,mﬁmwmﬁw;bﬁﬁént.

bhwEEbhb, 17, ARV — 6K
A SHAET 5 ICREDLFHH DB EH S5,
EXEOEF, BE —WcBRAE» SEEKE T
BOAFNTORERE L — itk B HIEER
HhThb, (FL— bERELTTFE - TE

0.5 .

SENSIVITY RATIO VALUE
S
T

021

0.1

SPATIAL  FREQUENCY(C. P.D.)

Fig. 11 #8E — A% (retina—brain) *HBER
24K (over—all) © 2 v b 52 MREH.

200" O—0 over — all

100’—

MODULATION SENSITIVITY

! L 1 1 L
1 5 10 30 50

SPATIAL FREQUENCY (C,P.D)

Fig. 12

R, LRRXERZICEHBLET,)

X E
1) Arden, G. B.: The importance of measuring con-
trast sensitivity in case of visual disturbance. Br.
J. of Ophthalmol., 62, 198-209, 1978.
2) Arxden, G. B. and Jacobson, J. J.: A simple grating



test for contrast sensitivity: preliminary results
indicate value in screening for glaucoma. Invest.
Ophthalmol. Visual Sci., 17, 23—32, 1978.®

3) Arden, G. B. and Gucukoglu, A. G.: Grating test
of contrast sensitivity in patients with retrobul-
bar neuritis. Arch. Ophthalmol., 96, 1626—
1629,1978.®)

4) Bodis-Wollner, I.: Visual acuity and contrast sen-
sitivity in patients with cerebral lesions. Science,
178, 769-771,1972.

5) Bodis-Wollner, 1. and Diamond, S. P.: The mea-
surement of spatial contrast sensitivity in cases of
blurred vision associated with cerebral lesions.
Brain, 99, 695, 1976.

6) Canavan, Y. and Archer, D. B.: Loss of contrast
sensitivity following contusional eye injury. Br.
J. of Ophthalmol. 64,613-617, 1980.

7 FFEER, KB BRRAOEMB RS, Ik
MY, 46, 128 — 138, 1977 '

8) mMETR, BPIR K:#HEROMTFESIEE
BEOFLE, AR, 33, 1505 — 1509, 1979

9) Minassian, D. C., Jones, B. R. and Zargarizadeh,
A.. The Arden grating test of visual function: a
preliminary study of its practicability and appli-

cation in a rural community in north-west Iran.
Br. J. of Ophthalmol. 62, 210-212, 1978.

10) hEFERE, BPE %, fib: Arden grating testic
LB EMERBORE. BRUGREER 74, 708 —
711, 1980 '

1D /NRIZHE, B8 8 EREZEEORAHFOMTFI
LB — WA EOlERATLNE L T—
BHREESS - OFEE - 2, 1 -4, 1981

12) Patel, A. S.: Spatial resolution by the human visual
system. The effect of mean retinal illuminance.
J.0.8S. A, 56,689-694, 1966.

13) Regan, D., Silver, R. and Murray, T. J.: Visaal
acuity and contrast sensitivity in multiple sclero-
sis=hidden visual loss, an auxiliary diagnostic test.
Brain 100, 563—-579, 1977.

14) Weatherhead, R. G.: Use of the Arden grating test

for screening. Br. J. of Ophthalmol. 64, 591—
596, 1980.

15) Zimmern, R. L., Campbell, F. W. and Wilkinson,
I. M. S.: Subtle disturbances of vision after optic
neuritis elicited by studying contrast sensitivity.
J. of Neurol. Neurosurg. Psychiat. 42,407-412,
1979.



Zusammenfassung

Measurement of the MTF of the Human Visual System
using Grating Dry Plates

Shinji OZAWA and Yutaka TANIMURA

The modulation transfer function (MTF) of the human visual system was obtained using 6
grating dry plates. Each plate was different in spatial frequency, that is, from the minimum fre-
quency 1.0 CPD to the maximum frequency 32.6 CPD at the 1.5m viewing distance, and its trans-
mittance varies sinusoidally in horizontal direction and logarithmically in vertical direction.

The 6 plates were set in turn in the illumination box and the cover plate was pulled downward
gradually. The subject was asked to make a sign where he could barely detect the grating. The
modulation of the boundary height indicates his modulation threshold (MTF).

The MTF curve obtained by this method was compared with that of the laser interference
method which could measure the MTF of the retina—brain system only. Both of them showed
sensitivity attenuation at the low frequencies as well as at the high frequencies (Band-Pass pattern).
But the over-all visual system showed more attenuation especially at the high frequencies than the
retina-brain system. Plotting the sensitivity ratio value between the two, the more high-frequency
attenuation was due to the eye optics, and it was c‘onfirmed that the low-frequency attenuation was
attributable to the retina-brain system.

The grating dry plates used in this experiment turned out to be very useful when measuring

MTF. It was expected to make a clinical application of those plates.



