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Measurement of Contrast Sensitivity in the Peripheral Visual Field during Saccadic and
Pursuit Eye Movements Using Method of Fixed Retinal-Area Stimulation
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It is well known that contrast sensitivities in the central visual field are reduced within the range
of low spatial frequencies during saccadic eye movements, not during pursuit eye movements. To
investigate how each of saccade and pursuit affects contrast sensitivities in the peripheral visual
field, we measured contrast sensitivities in the peripheral visual field during saccades and pursuits
using Gabor patches for various spatial frequencies. To prevent the retinal image of the test
stimulus from being deformed by saccades, the test stimulus was horizontally sheared on the CRT
display so that the image had the proper shape on the retina. The results showed that contrast
sensitivities in the peripheral visual field during saccades are reduced more than those during
fixation within the range of low spatial frequencies. Contrast sensitivities in the peripheral visual
field during pursuits were the same as those during fixation for all spatial frequencies. These
results suggest that the effects of saccadic and pursuit eye movements on contrast sensitivities in
the peripheral visual field are the same as those in the central visual field.
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Fig.1 Visual stimuli. (a) Gabor patch used in a detec-
tion task. (b) The fixation point and the saccade goal
presented on the background in the saccade condition. (c)
The moving target presented on the background in the
pursuit condition. (d) The fixation point presented on the
background in the fixation condition.
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L(x,v)=L, +exp< —2—62>exp< —2—0_2>cos Qrwy)

ZIZTC, Lyix15.0cd/m®> O FHEE, o3 3.38deg
DEMEH, o FZEEFERETRS. TRy FO
ZERER S @ 12 0.09, 0.23, 0.62, 1.25, 3.74 cpd D>
FThhThol, v — N, ERIREERNSRG, E
FEREDTRTORKFITBWT, FR—N,8y FIZEHED
—ER4 ($HFA 13.5X13.5 deg OHiPH) ICHBEIS Niziz D,
1 7V — A CEEROBEEIRFORH (1.5ms) FET
Bk, HR—NANRNyFOMERLDOLOFHEBDLD FTIZ
3.2ms ZEL7:, #KR—1,%y Fi3 CRT @ green phos-
phor (P22) 720 2> THEEK & 7z, Z T T green phos-
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Left saccade

Right saccade

Fig.2 (a) Gabor patches distorted on the CRT display in
the conditions with left and right saccades and (b) the
retinal image of distorted Gabor patches during saccades.
To prevent the retinal images of the Gabor patches from
being deformed by saccades, the Gabor patches were
horizontally sheared on the CRT display. As a result, the
images had the proper shape on the retina.
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Fig.3 Mean saccadic velocity.
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Fig.4 Frequency of difference between predicted and
actual moving-distances of the eye per frame during sac-
cades.
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Fig.5 Percent correct detection of Gabor patch as a
function of luminance contrast. Left saccade, 20 deg of
retinal eccentricity in the right side of the visual field,
subject KM. The fitting curve was produced by probit
analysis?V. Contrast threshold was defined as the contrast
at which the fitting curve indicated 75% of percent cor-
rect.
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Nasal retina: 20 deg
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Fig.6 Contrast sensitivity as a function of spatial fre-
quency on 20 deg of nasal retinal eccentricity. The open,
solid, and cross symbols represent the saccade, pursuit, and
fixation conditions, respectively. The circle and triangle
symbols represent the right and left in the direction of eye
movements, respectively.
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Nasal retina: 10 deg
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Fig.7 Contrast sensitivity as a function of spatial fre-
quency on 10 deg of nasal retinal eccentricity. The sym-
bols are the same as Fig. 6.
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Temporal retina: 10 deg
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Fig. 8 Contrast sensitivity as a function of spatial fre-
quency on 10 deg of temporal retinal eccentricity. The
symbols are the same as Fig. 6.
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Temporal retina: 20 deg
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Fig.9 Contrast sensitivity as a function of spatial fre-
quency on 20 deg of temporal retinal eccentricity. The
symbols are the same as Fig. 6.
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