














Other variables which have an effect on the fit are:

Position and orientation for the nasal part, defined

Xor Yo and a (figure 6)
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Figure 6
d) For each nasal part the position (xg, Yg)
nose is described by the polynomial z = f(x, y)
child has his own coefficients a;-a;.
position (xg, Yo) gives different zo5 = f(xo5, yg) for
child. For optical reasons, these zg—values must lie
an interval g

e) The permitted impression is strongly correlated with
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Position and orientation of the nasal part of the frame

is fixed. Each
and each
This means that the
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area of contact. Increasing impression yields larger
of contact (figure 7)
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Section of the surface of the nose and the nasal
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Figure 7

5 COMPUTATIONS

Input to the computer were co-ordinates for the twelwe nasal
profile points for each child. For interpolation between these
points, a polynomial with seven coefficients was fitted. The
polynomial used was

z = £(x,y) = a1 + a,x? + azx"* + a,y + asy? + agx?y + a;x?y?
The coefficients were determined by the method of least squares,
with a standard error of 0.5 mm. Each child received here seven
coefficients which were stored together with information about

their age, sex and nationality.

The aim is to find six nasal parts of the frames providing
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optimal fit.

One of the conditions for fit is that the zp-values must lie
within the interval B. A first step was to find the six positions
(X0, Vo) where a maximum of children have at least one permitted
zo-value. The range of B was here fixed to 2.5 Z B £ 3.5 mm.

To find these six positions, the nose was divided into a grid
with 13 x 9 points. Here 117 different positions were possible.
Since a strict optimization was impossible, different iterative
steps were made. The method used was:

a) List the number of children with a permitted zo-value for
each of the 117 possible positions

b) Select the position with a maximum number of children

c) Delete the children with a permitted zo-value for this posi-
tion. Go to step a) and repeat until six positions are
received

d) Use these six positions as starting values in a gradient
method.

This single condition for fit has the following consequences:

i) At least one of these six positions suits for 90% of the
children

ii) There are no difference in fit between boys and girls

iii) The positions are better adapted to Swedish children com-
pared with non-Swedish children (91% and 87% respectively)

iv) The positions are better adapted to children between three
and six years compared with children younger than three
yvears (91% and 84% respectively).

After the determination of the positions, follows the determina-
tion of the other unknowns, that is the size (length and width),
the shape (six coefficients) and the altitude @, altogether nine
unknowns. Also here an iterative method is used to solve the
unknowns. The iterative steps are:

a) Give start values for the length (1), the width (b) and the
orientation (a)

b) Determine the coefficients bi;-bgwith the method of
least squares

c) Evaluate the unknowns by calculating the number of children
having sufficiently large area of contact

d) Change 1, b and o and go to step b). Proceed until maximum
is achieved.

Up to the time for this writing, computations have not been com-
pleted. The results of the computations are to be published
later.
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