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Fig. 1. The factors determining the accommodation and
convergence value.
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Fig. 2. The three kinds of demand lines which are described
respectively by the formulas (1-a, b and c). Where the
P.D=64m, P.D'=60 mm, d =40 cm, d.=d +26.67 mm,
dH=d|_+15.07 mm.
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Fig. 3. The error of the stimulus of accommodation value
calculated by approximation formula (5). Where the
distance between lens and the principle point of eye is
15.07 mm (=/y).
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Fig. 5. The P'/P, graphs which are varied with the p; and C,,
where the P,,=20A, P.D=64 mm and n=1.7. The P' is
the incremental stimulus of convergence caused by
addition prism at only one eye of which power is Py,.
The p. is noted at the fig. 4. The C, is the stimulus of
convergence without prism. The n is the refractive
index of the prism material.
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Fig. 6. The {P'/Pn(n=1.9)-P'/P,(n=1.5)} graphs varying with
the pc. Where the P,,=20A and the C,=15A. The n is
refractive index of prism material. This graph show that
the n dependence of the P'/P, is negligible.

Table 1. The p, values at which (P/P,,) is 1 at each P,,, where the P.D=64 mm and the n=1.7

P, _40A | -30A | —20A | -10A | oa | 10a | 20n | 30 | 40

The p. (mm) at which (P/P,) is 1 at C,= 15A. 378 | -479 | -369 | 058 | 427 | 104 | 17.48 | 2483 | 3227

The p values (mm) a which average of the (P/Pn) | 3 7 | 594 | _178 | 134 | 611 | 1202 | 1869 | 2545 | 3245
is 1in the range 0 to 30A C..
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Fig. 8. The (C.-C) graphs which are varied with the C,_and
P, where P.D is 64 mm and p; is 65 mm. The C_ is
the stimulus of convergence values which is practically
used and evaluated by formula (10). And The C is the
exact stimulus of convergence values which is
evaluated by formula (6). The C,_ is the fist term (P.D"
dp) in formula (10).
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Fig. 9. The demand lines with the prism addition. The left
vertical scale numbers are stimulus of accommodation
values which are practically used. The right vertical
scale numbers are the exact stimulus of accommo-
dation values. Where the P.D is 64 mm, the p. is 65
mm and the /;=26.67 mm. This figure can be used as
an graphical sheet form for the binocular vision.
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Fig. 10. The P'/P'y, graphs varied with the prism power and
the demand of accommodation (1/d'y). P' is the
incremental stimulus of convergence caused by
addition prism at only one eye of which power is Pp,.
Py, is the total incremental stimulus of convergence
caused by addition prism at each eye of which power
is P/2 respectively.
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Fig. 11. The Graphical analysis form of the binocular visual

findings. The most upper scales denote the incre-
mental stimulus of convergence caused by addition
prism. The bottom scales and the just below the top
ones denote additional prism powers. The left vertical
scale numbers are stimulus of accommodation values
which are practically used. The right vertical scale
numbers are the exact stimulus of accommodation
values. Where the P.D=64 mm, the p=65 mm and the
1=26.67 mm.
The = blur points are marked on one of the two oblique
lines (we named these addition lines). And the findings
with the addition are marked far off from the
intersection point of the suitable accommodation line
and the addition line. The solid addition line is for 40
cm near. And the dashed one is for 33 cm near.
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The Error and the Graphical Presentation form
of the Binocular Vision Findings
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Department of Ophthalmic Optics, Wonkwang Health Science College
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The stimulus of accommodation A, the stimulus of convergence C and the prism diopter A are reviewed and
redefined more obviously. How the A and C are managed in the practice are reviewed and summarized. As a
result, the common practical process of the binocular vision findings is most suitable in the case of the I.= 26.67
mm, where the near distance is measured from the test lens to the near target and its value is 40 cm and the aver-
age of the PD equa to 64 mm. The I. is the distance between the test lens and the center of rotation. Those val-
ues were used at calculating the various values in this paper. The error of the stimulus of accommodation vaues
which are evdluated by the practically used formula (5) are calculated. Where the distance between lens and the
principle point of eye is 15.07 mm (=ly). The incremental stimulus of convergence values P caused by the addi-
tion prism P, are evauated by the recursion computation method. The P are varied with the P, the distance p.
between the prism and the center of rotation, the initial convergence value (or inverse target distance) C, and the
refractive index n of the prism material. The recursion computation method and the other formulas are described
in detail. In this paper n=1.7 is used. The two factors by which the P is increased are exist. The one which is
major is the property by which the values of convergence whose unit is A are not added in the generaly way.
The other is the that the actual power of the prism is varied with the angle of incidence light. And the P is
decreased remarkably by an increase in the p. and C,. The P/P,, are calculated and graphed which are varied with
the p. and C,, where the P,,=20A, PD=64 mm and n=1.7. The index n dependence of the P/P,, is negligible (refer
to fig. 6). The p. are evaluated at which the P equal to the P, for various Py, (refer to table 1). The actua values
of the stimulus of convergence and accommodation which are manipulated simply in the practice are calculated.
Two graphical forms are suggested. The one is like as the commonly used one. But the stimulus of convergence
and of accommodation values in the practice are positioned at the exact positions when the graphic is made (refer
to fig. 9). The other is the form that the incrementa stimulus of convergence values caused by the addition
prisms are represented at actual positions (refer to fig. 11).

Key words: binocular vision, graphic form, error, convergence, accommodation, addition prism, prism diopter
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