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The examination of the difference of the perception in binocular and monocular vision
has been regarded as one of the important tasks in clarifying the mechanism of binocular
summation and suppression in the psychology of visual perception. There have been many
investigations concerning “field-strength”, but a examination of the difference between
binocular and monocular vision has not been fully conducted.

The aim of this study is to clarify the features of such a difference of field-strength by
measuring the threshold luminance. A luminous point was presented at various places near
the stimulus figures of line, square and circular contour, and the threshold luminances of the
point were measured.

The following results were obtained from two experiments. Firstly, the threshold luminance
values logarithmically decrease as angular distance from the figure increases. The gradients of
two reduction curves of binocular and monocular vision were same at all points. Secondly,
the mean values of three subjects in binocular vision were slightly smaller than that of
monocular vision, but the relative values of threshold luminance show almost all the same
values in both visions. From these results, it is appropriate to say that there is no difference
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between the field-strength of binocular and monocular vision.
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Fig. 1 The light stimulus figures used in the present
study. X mark indicates the positions at which
a luminous point is presented. The point is
test stimulus and four figures are influencing
stimulus. The threshold luminance of test point
is measured.
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Fig. 2 Comparison of binocular

thresholds for different angular distances. Two

curves show the mean values of 3 subjects in
Table 1-(A).
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Fig. 4 Comparison of binocular and monocular
thresholds for different angular distances. Two
curves show the mean values of 3 subjects in
Table 2-(A).
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Fig. 3 The difference of relative threshold values
between binocular and monocular vision. Two
curves show the mean relative values of 3
subjects in Table 1-(B). This value represents
“field-strength”.
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The curves show the relationship between
relative values and angular distances.
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Table 1-(A). Threshold luminances of test point induced by a linear stimulus (length; 2°52’, width;
12’, luminance; 5,66 mL). Fach value in the parenthesis indicates the binocular and monocalar
light threshold.

[Threshold luminance t]

= Angular dlstanc’e‘ 5 6 12/ 187 367 60’ .
S (0.5) (1.0) (2.0) (3.0) (6.0) (10.0) 0
Na 0. 1500 0. 0320 0.0110 0. 0071 0. 0040 0. 0034 0.0012
Binocular vision Tu 0. 2000 0. 1020 0. 0520 0. 0330 0. 0052 0. 0050 0.0033
Mo 0. 1150 0. 0520 0. 0260 0. 0150 0. 0079 0. 0044 0. 0029
Mean value | 0. 1550 0. 0620 0. 0300‘ 0. 0184, 0. 0057 0. 00431 0. 0025
Na 0. 2250 0. 0455 0. 0160 0. 0090 0. 0044 0. 0039 0. 0017
Monocular vision Tu 0. 1975 0. 1125 0. 0600 0. 0285 0. 0083 0. 0048 0. 0041
Mo 0. 1575 0. 0690 0. 0395 0. 0200 0. 0082 0. 0034 0. 0036
Mean value ’ 0. 1933, 0. 0757| 0. 0385‘ 0. 0192’ 0. 0070| 0. 0040| 0. 0031

Table 1-(B). The relative values of threshold luminances in Table 1-(A). The sign t, indicates the
threshold luminance of the test point without influencing stimulus.
[Relative value (t—tg) /to)

\ x
\\ LY 6 12 18’ 36" 60’
Ss
Na 124. 00 25. 67, 8. 17 4.92 2.33 1.83
Binocular vision Tu 59.61 29.91 14.76 9. 00 0. 58, 0.52
Mo 38. 66 16.93 7.97 4. 17 1.72 0. 52
Mean value 74. 09| 24. 17| 10. 30 6.03 1.543 0.96
Na 133.24 26. 23 8.60 4.40 1.64 1.35
Monocular vision Tu 47.52 26. 93 13. 55| 6. 10 1.03 0.17
Mo 43.16 18. 03 9. 98 4.51 1.27 0.44
Mean value 74, 64 23. 73‘ 10.71 5. 00 1.31 0. 65

BRETORAE, WREEERETEbLLIEVEWV5 50, LOLRLIIVBEREJCADE, 2BTARKO
FXHmbhE 5, ¥MEREBRBOMOR IO FNEPED, 1RNBER—TH D, - THEH
TAhDE, 777 TREBREADHHEICTEL LT - MBI X BMENDH D LIXEVH,

Table 2-(A). Threshold luminances of test point induced by a longer linear stimulus than that in
Table 1. Its length and width are 4°46’ and 12’, and the luminance is 5,66 mL.

(t)
e * 3 6 12/ 18’ 36’ 60’ ;
T~ Tm— | @9 | o | eo (3.0) 6.0 | (10.0 0
Na 0.079¢, 0.0190 0.0079 0.004¢ 0.0031] 0.0025 0.00066
Binocular vision |  Tu 0.1450  0.07200 0.0270]  0.016¢]  0.006¢|  0.0048 0.00250
Tg 0.0380  0.0140 0.0052  0.0034  0.002c| 0.0019 0.00035
Mean value 0.0673  0.0350 0.0134 0. 008l o. 0039| 0.0031  0.00117
Na 0.1000, 0.0240| 0.0147 0.0053 0.0035| 0.0028 o0.00004
Monocular vision|  Tu 0.1700,  0.0780  0.0325  0.0178  0.0078  0.0050| 0.00208
Tg 0.0455  0.0173  0.0072  0.0041  0.0028  0.0024] 0.00043
Mean value | 0. 1082 0.0398 o.018] o o0sg] . 0047  0.0033 0.00115
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Table 2-(B). The relative values of t in Table 2-(A). [t—tp) /to)
— x - |
—— ki 6 12/ 18’ | 36 60’
_Ss T~ |

Na 118. 788 27.879 11. 061 6. 364 3.788 2.727

Binocular vision Tu 57.000 27. 800 9. 800 5. 400 1. 640 0.920
Tg 107. 714) 39. 143 14. 000 8. 857, 4.571 4.571

Mean value i 94. 501 3L 607‘ 11. 620 6. 874i 3. 333, 2.739

Na 115. 813 24, 810 14,922 4, 695 2.789 1.661

Monocular vision Tu 81. 047, 36. 512 14. 599 7.512 2.776 1.428
Tg 105. 479[ 39.174 15.794 8.571 5. 658 4. 565

Mean value 100. 779’ 33. 499‘ 15. 105 6. 926 3.741 2.551
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Table 3. Threshold luminances and their relative

thresholds induced by a square stimulus (one
side; 2°, luminance; 1.88mL). {t)

S ENTY 30’ 54/ .

Sl @ | ® [ @ |-
Binocular| T€ | 0.028 0.0200 0.014 0.004
vision| Ya | 0.059 0.031] 0.024 0. 018
Tu | 0.0711 0.036 0.019 0.015
Mo 0.053 0.02d 0.016 0.012
Monocular| T€ | 0.036 0.021 o0.018 o.006
vision| Ya | 0.060] 0.032 0.023 0.017
Tu | 0.068 0.041 0.022 0.017
Mf,:{‘uel 0. 055[ 0.031 0.021] 0.013

(t—to) /to)

X
\ 12/ 30 54’
Ss

Binocular | TE a.250 3318 2.068
vision| Ya 2.343  0.757  0.329
Tu 3.830  1.449  0.242

Mean | 3 808 1. 841 0.880

Monocular| T% 5320 2718  2.174
vision| Ya 2.5200  0.849  0.364
Tu 3. 004 1. 421 0. 280

Mean | 3 618 L. 662‘ 0.939
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Table-4(A).
induced by a circular contour.

Threshold luminances of test point
The inside and

outside diameters of the circle are 1°48" and
2°12’, Its luminance is 1, 88mL.
[t]
\\ A S O - o
SS\\\ (2) 9)
Tu 0.058 0.033 0.017
Inside | Tg | 0.039 0.021] 0.006
M !
Binocular e 0-049 0. 027] 0.012
vision
Tu 0.044 0.022 0.017
Outside| Tg | 0.036] 0.022 0.006
Moo e 0.0400 0.022] o0.012
Tu 0.063 0.027 0.020
Inside | Tg | 0.042 0.02¢ 0.007
Monocular Mean o 0.053  0.026) 0.014
vision
Tu 0.059 0.020 0.020
Outside| Tg | 0.037, 0.024 0.007
Mean
Saluel  0-048  0.022 0.014
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Table 4-(B). The relative values of threshold
luminances in Table 4-(A).

(to—to) /ol
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Mean and (t—tg)/to for binocular and monocular
value 2. 850 1.178 vision in Table 3 (square stimulus).
-
£ 1ol
> 0.10 Inside Outs 101 Inside Outside
% 0.08? utside 8:
5335w -
c 0.0b& < ’ ~
£ 00i Sy N
IS L ~
5003 ¢ ~ N
B
3 0.02r
&
I
ey
0.01 ! L
S T 7 N P 507 % 17 57 X

Angular distance x{log min.)
B;Binocular vision M;Monocular vision

Fig. 7 Two graphs showing the mean values of t and (t—t,) /t for binocular and monocular

vision in Table 4 (circular contour).
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Table 5-(A). Comparison of binocular and monocular thresholds of test point induced by stimuli
with two different luminances L;, L,.
[t
3 6 18 36’ .
(0.5) (L.0) (3.0) (6.0) 0
0. 0321 0.0111 0. 0041 0. 0022 0. 00051
Binocular Tu 0. 1350 0. 0660 0. 0185 0. 0080 0. 0039
vision Tg 0. 0320 0. 0170 0. 0068 0. 0061 0. 00074
Mean
378 mLLy valuef 0. 0664 0. 0314 0. 0098 0. 0054 0. 00172
Na 0. 0372 0. 0151 0. 0051 0. 0031 0. 00053
Monocular | Tu 0. 1550 0. 0800 0. 0237 0. 0072 0. 0044
viston Tg 0. 0463 0. 0246 0. 0091 0. 0053 0. 00095
Mean -
ol 0. 0795 0. 0399 0. 0126 | 0. 0052 0. 00196
Na 0. 0188 0. 0084 0. 0034 0. 0023 0. 00056
Binocular Tu 0. 0940 0. 0510 0. 0155 0. 0053 0. 0039
vision Tg 0. 0490 0. 0160 0. 0061 0. 0035 0. 00062
Mean [
2,84 mL(Ly: value 0. 0539 0. 0251 0. 0083 ] 0. 0037 0. 00169
Na 0. 0271 0. 0012 0. 0049 0. 0027 0. 00076
Monocular | Tu 0.1275 0. 0610 0. 0157 0. 0061 0. 0041
vision Tg 0. 0500 0. 0190 0. 0085 0. 0043 0. 00074
Mean )
value 0. 0682 0. 0271 0. 0097 } 0. 0044 0. 00186
Table 5-(B). The relative values of threshold luminances in Table 5-(A).
(t—to) /to
R\ X
\ . ‘ Y 6 18 ’ 36’
Ss B
Na 61.94 20.77 7.06 ‘ 3.39
Binocnlar Tu 33.62 15.92 3.74 1.05
vision | Tg 42.24 22.38 8.19 ' 7.24
Mean ‘
3.78 mL luce 45.93 19. 69 6.33 | 3.89
Na 70. 11 27.79 8.73 4.86
Monocular | Tu 34. 24 17. 08 4.77 0.65
vision | g 48.56 25. 69 8.70 4.69
Mean
alue 50. 97 23.52 7. 40 3.40
Na 32.57 14. 00 5. 04 3.02
Binocular Tu 23.10 12. 08 2.97 0.36
vision | 1g 78. 06 24. 84 8. 87 4.68
Mean
284 mL S lue 44.58 16.97 5.63 | 2.69
Na 35. 40 14. 36 5.49 2.60
Monocular | Tu 29.79 13.77 2. 80 0. 49
vision | Tg 69. 81 25. 90 11.13 4.95
Mean
o el 45.00 .01 | 6.47 2.68
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Fig. 8 Binocular and monocular thresholds of test
point induced by a linear stimulus with lumin-
ance 3,78 mL. Two curves show the mean
values of 3 subjects in Table 5-(A).
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Fig. 10 Binocular and monocular thresholds of test
point induced by a linear stimulus with
luminance 2.84 mL. Two curves show the mean
values of 3 subjects in Table 5-(A).
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dition of luminance 2.84 mL in Table 5-(B).
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