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Change in Contrast Sensitivity in the Peripheral Visual Field
by Central Visual Task and Observation under the Condition
with Eye Movements
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Abstract It is known that the ability to use peripheral vision changes when a central visual task exists. This suggests that
the focus-of-attention in the central visual field causes a reduction in performance in the peripheral visual field. We studied
how the load of attention in the central visual field when the eye moves would change sensitivity to chromatic and luminance
contrast in the peripheral visual field . Our results showed that the load in the central visual field impaired sensitivity to
chromatic and luminance contrast in the peripheral visual field, under the conditions with and without eye movements. This

suggests that, even when the eye moves, the state of attention is the primary factor attending changes in the distribution of

visual sensitivities across the visual field.
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Stimuli of central visual field. (a) Eye movements con-

dition. (b) Fixation condition. The subject performs

central visual task under conditions with stimulus (a) or
(b). (c) Eye movements condition. (d) Fixation condi-
tion. The subject doesn’t perform central visual task un-
der conditions with (c) or (d).
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Procedure. At first, subject was shown an arrow which
he is asked to count. Then stimulus is presented for 4
seconds. After then, mask stimulus is presented for 2
seconds, and he responds to the central visual task. He
repeats the same precedure as stated above. Then he re-
ports which series of stimulus contained sinusoidal grating
at the ‘periphery.
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Sample of traces of eye movements. Top row: eye move-
ments condition. Bottom row: fixation condition. Two
observers’ traces are shown in different columns.

BERENTWIDNE2EZAL. LEORITE 26 RITHIRY
BT,

26FHTE 1Ly FEL, 1 2oDRAMA, 1 DOEHEK
BIHLT3 Y MTorz.

T/, PLOEREEZITLRVWEE, LEEOFHRE THRE
BT AFHEEN VI EUARE LFFEE TITo 72,
2.4 #HEE

#WERE X, KM (5B, 26 %), YO (B, 22%) ®24
ThHb. EHICBEEEETHS.

3. EREREEE

4 ICIREGEFOHMO—FIERT. 4D ERLD,
HHECIREREB % 1T 2 5 L CTH.ORRENG 2z 6N 5 &,
WEEZEIB*HH S 2 CREENZET IRV &P D
b, 72, H4OTREY, BHESEG CHLOREENS
ZbNTh, HEREZHEZEHIG T L (RELETLT
Wi Z ERbrs,

5 0 RERES ), IRIGES)EM, RAA 10 deg,
ZEHEEE 0.5cpd DL XDEES L —T A V7 ERH L
LA TT. HMEIIEE YT RN R, K3 E IR
Tary b 7AbEBELAEIEERL TS, /2, 75
THOERIZT O Y MEITEICLD 740 P SN RE
ERSMAEAETH B, ZIT, TD7 Ay T4V T h—
TEHWT, 3V N FAMNERBLAEIENT5%E %52
YFIAMERHEE LTERALL.

6 | MBI 0.5cpd, 1.5cpd DEBDHEFICBIT S
By A NREBBEOKRELRT. 777 OEEIIR
fifaz, itz 5 X MRHEBEZELTBY, £
BT OHREES VO L &, BRIEPOHEBRERZLOL &
DERTHH. ADTYHANEZ05cpd DEE, MANDT ~
RN 1.5cpd DEZDERTH L. £EDY T 7 HIREKE
BEfEoc b & T, EOTI7DEBRD L EDERTH 5.
INLDFERIIBNT, FLHBESH S & & & HLHER
B XRLET L E, Bz, ZMEHEE 1.5cpd,

568 (152)

100 | o i
u

- Yocorrect
~
wn
=] T T \
[}

contrast

5 BB TaY I AMERBLICEE, EBREM: b
RS L, ERERGEB) 4, RALA 10 BE, 0.5cpd.
Percent correct response for sinusoidal grating detection
in the peripheral visual field. Experimental condition: no
central visual task, eye movements condition, eccentricity
10deg, 0.5cpd grating.
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Chromatic contrast detection-threshold as a function of

stimulus eccentricity. Solid lines: the condition with cen-

tral visual task. Dashed lines: the condition with no-

central visual task. Circle and square symbols represent

results for 0.5cpd and 1.5cpd gratings, respectively. Left

column: eye movements. Right column: fixation.

0.5cpd, RAL f bdeg l2B T, IREREBNZM b BEHEMF

LR Z TS (YR @) EFRLHRED RV
EEx (VUL O) Ly bEEED Y M T A MRBBEMED
WEE KM, YO L bICHALTWS. #HEEKM b YO
LI RTOEMBEE, TNTORLAT, IREGESSRMF
bEBELAEDPOEREERT) L P OHBEN RV E & X
D LMEED Y b 7 A MREEE;ERL TN,

Dbz Ehs, REGESZE-> THHROBREICLY
EEYEPIEL L, FORTICBTAE - HEEI T
Z M RHBEEIIEAT A I EFbho k.

IREGES) % E o BB T L LB ICEEZETSE S
CETRABEIV NI ANRENETTAEV ) I LW,
ARERES) % 1k - 7B 2 B RREF b AR % —RUICEE L
B 70 AR L FRIEBORS I L o TAMRE O
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IRERES4eth, AR EPLLELE.

Luminance contrast detection-threshold as a function of
stimulus eccentricity. Solid lines: the condition with cen-
tral visual task. Dashed lines: the condition with no-
central visual task. Circle and square symbols represent
results for 0.5cpd and 1.5cpd gratings, respectively. Left
column: eye movements. Right column: fixation.
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