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Description

[0001] The present invention relates to a method for transforming an initial progressive surface that has to be manu-
factured by a manufacturing method, as well as a method for manufacturing a progressive surface and a computer
program product comprising a series of instructions which, when loaded on a computer, results in the execution by said
computer of the steps of the methods according to the invention (see for example EP-A-1719584).

[0002] Usually, an ophthalmic lens comprises a visual correction which is determined by a prescription established
for the wearer of the lens.

[0003] Such a prescription notably indicates an optical power value and an astigmatism value suitable for correcting
a wearer for far vision. These values are usually obtained by combining the anterior face of the lens with a posterior
face which is generally spherical or sphero-toroidal. For a progressive lens, at least one of the two faces of the lens
exhibits variations of sphere and of cylinder, from which result variations of optical power and of astigmatism between
different directions of observation through the lens. In particular, the optical power difference between the two points
dedicated to the far vision and to the near vision is called the optical addition, and its value must also correspond to the
value prescribed for a presbyopic wearer.

[0004] Commonly, a progressive lens is manufactured in two successive steps. The first step consists in manufacturing
a semi-finished lens, the anterior face of which may exhibit variations of sphere and of cylinder defined in relation to the
optical performance levels desired for the finished lens. It is executed in a factory, for example by molding or injection.
The semi-finished lenses are divided up into a plurality of articles, which may differ, notably, by the base, by the distribution
of the spheres and cylinders of the anterior face, or by the addition. The base is the mean sphere at the point of the lens
corresponding to the far vision. The vertical and horizontal distances between the near and far vision points, the respective
widths of the areas of the lens corresponding to the near vision and to the far vision, the refractive index of the transparent
material which constitutes the semi-finished lens, etc., may also differ from one article to another. Each combination of
these characteristics corresponds to a different semi-finished lens article.

[0005] The second step consists in manufacturing the posterior face of the lens.

[0006] The posterior face of the lens may comprise variations of sphere and of cylinder such that the association of
the two faces produces the desired optical performance levels.

[0007] The optical surfaces may, after manufacture, exhibit defects of form, in particular the optical surfaces exhibiting
addition between two points of this surface may exhibit surface addition defects. Such a defect is generally due to a step
of polishing the surface of the lens or of the mold, the polishing not uniformly removing the material from the surface to
be polished thus deforming said surface.

[0008] The optical function of the final lens can be very sensitive to these surface defects. There is therefore a need
for a method that makes it possible to reduce these surface defects.

[0009] A known method consists in producing the optical surface first, by measuring for example the surface addition
defect, and remanufacturing the same optical surface to which the negative of the defect measured on the first manu-
factured surface will previously have been added. Thus, the second surface produced will be closer to the theoretical
nominal surface. The drawback of such a method is that it entails manufacturing two surfaces to arrive at a satisfactory
surface.

[0010] Anotherknown method consists in producing a power adjustment at the far vision point. This adjustment consists
of producing a certain number of lenses, by measuring the power defect at the far vision point, in other words the deviation
between the power at the far vision point obtained relative to the far vision point of the nominal and providing a correction
of this power by adding a spherical surface to the entire nominal surface before producing it. This method makes it
possible to adjust a local value on the basis of a defect observed on a certain number of lenses or surfaces for which
the semi-finished version used is common. However, this criterion is not entirely satisfactory; in practice, the polishing
step does not uniformly impact on the entirety of the surface.

[0011] There is therefore a need for a method that makes it possible to enhance the progressive surface production
precision which is simple to implement, suited to all types of progressive surfaces and that ensures a good efficiency.
[0012] The present invention relates in particular to the correction of surface defects introduced in a reproducible
manner by a given manufacturing method.

[0013] Within the meaning of the present invention, a surface defect introduced by a manufacturing method is said to
be reproducible if it is introduced in a robust and repeatable manner by the manufacturing method.

[0014] A surface defect is considered to be reproducible if, for a given manufacturing method, the independent pro-
duction in N copies of one and the same given progressive surface generates a defect, said defect being identical
qualitatively (nature of the defect and, where appropriate, its location on the progressive surface) and quantitatively for
the N copies. A defect is considered to be identical quantitatively if the dispersion of the value of the defect over the N
copies is less than or equal to the tolerance set for the quantity considered, the dispersion corresponding to the difference
between the maximum value and the minimum value of the quantity over the N copies. Preferentially, N takes a value
greater than 15.
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[0015] A surface addition defect [respectively a surface addition defect between two reference points on a progressive
surface; respectively a mean sphere defect; respectively a cylinder defect; respectively a polishing ring defect] associated
with a given manufacturing method is considered to be reproducible if the independent production in N copies of one
and the same given progressive ophthalmic surface by said manufacturing method generates a surface addition defect
[respectively a surface addition defect between two reference points on a progressive surface; respectively a mean
sphere defect; respectively a cylinder defect; respectively a polishing ring defect], the value of the surface addition defect
[respectively of the surface addition defect between two reference points on a progressive surface; respectively of the
mean sphere defect; respectively of the cylinder defect; respectively of the polishing ring defect] (deviation relative to
the nominalvalue) being identical subjectto avariation of +/-0.12 diopter, preferably +/- 0.10 diopter. N is as defined above.
[0016] The reproducible nature of the defect makes it possible to use a predictive model, before any production of the
surface, in order to anticipate and compensate for the defect associated with the manufacturing method.

[0017] For this, the invention proposes a method for transforming an initial progressive surface that has to be manu-
factured by a manufacturing method, the transformation method comprising the steps of claim 1.

[0018] Advantageously, the method according to the invention implements a predictive model of a reproducible surface
defect. In the method according to the invention, the predictive model of the reproducible surface defect has been
previously established, i.e. established before the actual production of the progressive surface to be manufactured. In
practice, the surface transformation method is implemented prior to the actual manufacture of the progressive surface.
[0019] The present invention relates to a method for transforming an initial progressive ophthalmic surface which has
to be manufactured by a manufacturing method, the transformation method comprising:

e a step of selecting a manufacturing method intended to be implemented, in which said manufacturing method
introduces a reproducible surface defect,

* astep of selecting a predictive model of said reproducible surface defect,
e a step of selecting an initial progressive ophthalmic surface S intended to be manufactured,

e a step of determining (S1), during which there is determined, by means of said predictive model, a surface defect
value D which would be introduced ifthe initial progressive ophthalmic surface S were produced by said manufacturing
method,

* atransformation step (S2) during which said initial progressive ophthalmic surface S is transformed into a transformed
progressive ophthalmic surface S* by compensating the defect value D determined during the step (S1), such that
the subsequent manufacture of the transformed ophthalmic surface S* by said manufacturing method makes it
possible to obtain a progressive ophthalmic surface which substantially conforms to the initial progressive ophthalmic
surface S.

[0020] The step of selecting a manufacturing method generally comprises the choice of a manufacturing method,
including the choice of the equipment, of the toolage, of the procedure, etc. The person skilled in the art will be able to
choose a manufacturing method, notably on the basis of the characteristics of the progressive ophthalmic surface to be
produced (geometry, material).

[0021] Typically, the surface defect may be introduced by a surfacing method, a polishing method, or by a combination
of a surfacing and a polishing.

[0022] According to the invention, the manufacturing method introduces at least one reproducible surface defect. In
the case where the manufacturing method introduces a plurality of reproducible surface defects, the method according
to the invention may comprise the choice of a plurality of predictive models, i.e. one model per defect.

[0023] Advantageously, the method according to the invention makes it possible to enhance the initial progressive
surface production precision without in any way requiring the prior production of a surface affected by an error. A method
for transforming an initial progressive surface according to the invention may also comprise one or more of the optional
characteristics below, considered individually in all possible combinations:

- the surface defect is a surface addition and/or sphere and/or cylinder defect and/or a polishing ring defect;
- the predictive surface defect model has been previously established by means of a method comprising:

¢ aselection step during which a set of progressive ophthalmic surfaces having different surface characteristics
is selected,

e a manufacturing step, during which each of the progressive surfaces of the set of progressive surfaces are
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manufactured by means of said manufacturing method,

¢ a measurement step during which each of the manufactured surfaces is measured and at least one surface
defect relative to the desired surfaces is quantified, the surface defect corresponding to the difference between
the value of a characteristic measured on the manufactured surface and the desired value for this characteristic,

* anidentification step during which characteristics of the progressive surfaces having an influence on the surface
defect are identified,

¢ adetermination step during which a predictive surface defect model for said manufacturing method linking the
identified characteristics and the at least one defect introduced by the manufacturing method is determined,

the manufacturing and measurement steps being repeated a plurality of times before the identification step;

the surface defect is a surface addition defect which depends on the surface addition of the initial progressive
surface, on the diameter of the progressive surface to be manufactured and on the progression length of the initial
progressive surface.

[0024] Furthermore, according to a first aspect of the invention, the surface defect is a surface addition defect between
two reference points on the progressive surface, the initial progressive surface exhibits less than 0.25 diopter of cylinder
at the reference points, and the transformation step comprises a derivation step during which the initial surface is derived
so as to obtain an adjusted surface, observing: (Add transformed) = (Add initial) - (D), with

(Add transformed) corresponding to the surface power addition between the far vision point and the near vision
point of the transformed surface,

(Add initial) corresponding to the surface power addition between the far vision point and the near vision point of
the initial surface, and

(D) corresponding to the surface addition defect introduced by the manufacturing method;

the transformed surface has substantially the same sphere and cylinder values at at least one of the two reference
points as the initial surface.

[0025] Furthermore, according to a second aspect of the invention:

the surface defect is a surface addition defect between two initial reference points chosen on the initial progressive
surface and in which the transformation step comprises:

* a step of selecting a generic progressive surface during which a generic progressive surface exhibiting less
than 0.25 diopter of cylinder at at least two generic reference points as well as a surface addition between these
same two reference points, and having, within an area of 50 mm diamter centered on the mid-point of the two
generic reference points, a maximum cylinder less than or equal to 1.5 times the surface addition of this generic
progressive surface is selected,

* a derivation step during which the generic progressive surface is derived so as to obtain a unitary addition
adjustment surface having less than 0.1 diopter of mean sphere as an absolute value at one of the generic
reference points and a surface addition of y diopter between the two generic reference points, with y being
between 0.05 and 0.2 diopter,

e astepformultiplying the unitary addition adjustment surface during which the unitary addition adjustment surface
is multiplied by a factor k defined by k= -D/y in order to obtain an addition adjustment surface,

* asummation step during which the initial progressive surface and the addition adjustment surface are summed
point by point on the altitudes of the two surfaces in order to obtain an addition-adjusted surface, or

the surface defect is a surface addition defect and the transformation step comprises:

e a step for selecting a generic progressive surface during which a generic progressive surface exhibiting less
than 0.25 diopter of cylinder at at least two generic reference points as well as a surface addition between these
same two reference points, and having, within an area of 50 mm diameter centered on the mid-point of the two
generic reference points, a maximum cylinder less than or equal to 1.5 times the surface addition of this generic
progressive surface is selected,
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¢ aderivation step during which the generic progressive surface is derived so as to obtain an addition adjustment
surface having less than 0.1 diopter of mean sphere as an absolute value at one of the generic reference points
and a surface addition of y diopter between the two generic reference points, y being substantially equal to the
opposite of the addition defect value,

e asummation step during which the initial progressive surface and the addition adjustment surface are summed
point by point on the altitudes of the two surfaces in order to obtain an addition-adjusted surface.

[0026] Accordingto athird aspectof the invention, the surface defect is a surface addition defect and the transformation
step comprises:

* the steps according to the first aspect of the invention when the initial progressive surface exhibits less than 0.25
diopter of cylinder at at least two initial reference points, and

¢ the steps according to the second aspect of the invention when the initial progressive surface exhibits 0.25 diopter
or more of cylinder at at least two initial reference points.

[0027] A method for transforming an initial progressive surface according to the invention may also comprise one or
more of the optional characteristics below, considered individually in all possible combinations:

- the generic reference points are situated respectively at less than 3 mm from the initial reference points, preferably
respectively at less than 1 mm from the initial reference points;

- the reference points are the near and far vision points;

- the progressive surface is a surface of a progressive lens or a surface of a mold intended to manufacture a semi-
finished lens.

[0028] The invention also relates to a method for obtaining a progressive surface of a progressive ophthalmic lens
comprising the following steps:

- transformation of the progressive surface to be manufactured according to a method according to the invention,
- production of the transformed progressive ophthalmic surface S* by means of said manufacturing method.

[0029] According to one aspect of the invention, said production comprises the steps of:

- surfacing the surface of the ophthalmic lens according to the transformed progressive surface, and
- polishing the surface of the lens obtained from the preceding step.

[0030] The ophthalmic lens may be a lens of a pair of glasses, a finished or semi-finished lens, a contact lens or an
intraocular lens. The progressive surface may be a front face or a rear face.

[0031] Another subject of the invention is a computer program product comprising a series of instructions which, when
loaded in a computer, results in the execution by said computer of the steps of a method according to the invention.
[0032] The invention will be better understood on reading the following description, given solely as an example and
with reference to the appended drawings in which:

- figure 1 illustrates the steps of the transformation method according to the invention,

- figure 2 illustrates the steps of a method making it possible to establish a defect model,

- figure 3 illustrates steps of the transformation step according to one embodiment,

- figure 4 illustrates steps of the transformation step according to an embodiment different from that of figure 3, and
- figure 5 illustrates the steps of a manufacturing method according to the invention.

[0033] Within the meaning of the invention, the expression "method for manufacturing a progressive surface" will be
understood to mean a method comprising at least a machining step and a polishing step.

[0034] Withinthe meaning of the invention, the expression "progression length" will be understood to mean the distance
which is measured vertically on the complex surface of the lens between the mounting cross and a point of the meridian
line for which the mean sphere presents a deviation equal to 85% of the surface addition relative to the far vision reference
point.

[0035] Within the meaning of the invention, the expression "surface addition between two points of a surface" will be
understood to mean the mean sphere variation between these two points. The two points may be the near vision point
(NV) and the far vision point (FV).
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[0036] In a progressive ophthalmic lens, the near vision point is horizontally offset relative to a vertical straight line
which passes through the far vision point, when the lens is in a position of use by a wearer thereof. This offset, which
is toward the nasal side of the lens, is commonly called inset.

[0037] Asrepresentedinfigure 1,the method for transforming an initial progressive surface that has to be manufactured
by a manufacturing method comprises:

- astep of determining a surface defect S1, and
- atransformation step S2.

[0038] According to one embodiment, the method according to the invention comprises, prior to the step of determining
a surface defect, a methodical analysis of the surface defects, for example of the surface addition defects generated in
order to identify the influencing characteristics thereof.

[0039] This makes it possible to establish a defect model and therefore to determine the defect value as a function of
the value of the characteristics of the progressive surface to be manufactured. Then, during the determination step, the
value of the surface defect can be determined by means of the previously established model.

[0040] And finally, during the transformation step, a surface component is added to the theoretical nominal surface,
said component containing, for example, a surface addition with a value opposite to the foreseen (predicted) defect.
There is thus obtained a transformed surface which, once produced given the defect generated by the method, will have
a surface addition closer to the nominal value.

[0041] Advantageously, the method according to the invention makes it possible to foresee (anticipate) the value of
the surface defect, for example of the surface addition defect, even before the manufacture of the surface, based on
known parameter values of the surface to be manufactured.

[0042] Furthermore, the method according to the invention makes it possible to modify, in a simple manner, the surface
before its manufacture and with a moderate computation power.

[0043] As illustrated in figure 2, prior to the step of determining a surface defect S1, the method according to the
invention may comprise a modeling method consisting in establishing a defect model. The object of this modeling method
is to establish a predictive model that makes it possible, based on the characteristics of an initial surface intended to be
manufactured by a method, to provide the value D of a surface defect.

[0044] The value D of the surface defect being the difference between the value of a surface parameter that the surface
would exhibit if it were manufactured by said method and the value desired for said surface parameter. For example,
the surface defect may be a surface addition defect; the surface addition being defined between two reference points
onthe surface, for example the near and far vision points. The surface addition defect then corresponding to the difference
between, on the one hand, the surface addition value that the progressive surface would exhibit if it were manufactured
by the method and, on the other hand, the desired surface addition value for the progressive surface.

[0045] According to one embodiment of the invention, the method for modeling a surface defect introduced by a
manufacturing method comprises:

a selection step M1,

- a manufacturing step M2,

- ameasurement step M3,

- an identification step M4, and
- a determination step M5,

the manufacturing and measurement steps being repeated a plurality of times before the identification step.

[0046] During the selection step M1, a set of progressive surfaces having different surface characteristics are selected.
The number of progressive surfaces in this set depends on the number of surface characteristics of interest. Advanta-
geously, efforts will be made to minimize the number of surfaces of this set. Typically, the surface set comprises fewer
than 100, preferably fewer than 80, preferably fewer than 60 surfaces that are different from one another. The expression
"different surfaces" should be understood to mean surfaces that have at least one surface characteristic differing from
one to the other.

[0047] In practice, prior to the selection of a surface set, a set of surface characteristics likely to have an influence on
the value of the surface defect to be modeled is selected.

[0048] The possible surface characteristics that can be selected include:

- the curvature of the progressive surface at at least one point,

- the cylinder of the progressive surface at at least one point,

- the axis of the cylinder at at least one point of the progressive surface,

- thesurface addition of the progressive surface between two reference points on this progressive surface, forexample
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between the far vision point and the near vision point,

- the diameter of the progressive surface to be machined,

- the progressive length of the progressive surface, or even

- the inset between two reference points of this progressive surface, for example between the near vision point and
the far vision point of the surface.

[0049] In order to facilitate the analysis of the results, it is desirable to select the surface characteristics and their value
by having previously established a test plan using a statistical method, for example by using the design of experiments
method.

[0050] Thus, the step M1 makes it possible to select a set of surfaces exhibiting various combinations of values for
the surface characteristics, notably the surface characteristics mentioned above.

[0051] Following the selection step M1, the modeling method according to the invention comprises a manufacturing
step M2 during which each of the progressive surfaces of the set of selected progressive surfaces are manufactured by
using the manufacturing method for which the aim is to establish a model associated with a surface defect.

[0052] Typically, the progressive surfaces are produced by machining one of the faces of a semi-finished lens or by
machining one of the faces of a mold for ophthalmic lens.

[0053] On completion of the manufacturing step M2, there is a set of progressive surfaces having different surface
characteristics.

[0054] Each progressive surface manufactured during the manufacturing step M2 is measured during the measurement
step M3. During the measurement step M3, the surface defect that is to be modeled is quantified. The surface defect
for a given manufactured surface is defined by the difference between the value of a surface parameter measured on
this progressive surface and the desired value for this surface parameter.

[0055] According to one embodiment of the invention, the manufacturing M2 and measurement M3 steps are repeated
a plurality of times. The defect values can thus be averaged between the different surfaces manufactured for one and
the same desired initial surface.

[0056] Advantageously, this makes it possible to determine an average surface defect for each of the surfaces of the
chosen set and to take account of the dispersion of the method.

[0057] During the identification step M4, the influence of each of the surface characteristics selected during the selection
step M1, on the surface defect to be modeled is determined. For example, it is possible, by using a statistical method
of the design of experiments type, to determine the surface characteristics that have an influence on the surface defect
to be modeled.

[0058] Following the identification step M4, a surface defect model is established for the manufacturing method during
the determination step M5. The surface defect model makes it possible to link, for a given manufacturing method, the
surface characteristics of the surface to be manufactured and the surface defect to be modeled.

[0059] One example that can be cited as surface defect is a surface addition defect between two reference points. By
convention, it is possible to select the near vision and far vision points as reference points.

[0060] In the context of progressive surfaces of molds intended for the manufacture of semi-finished lenses, the
inventors have established a surface addition defect model between the near vision point and the far vision point of type:

D = A*(Add initial) + B, with

* D being the surface addition defect value,
e (Add initial) being the value of the desired surface addition between two reference points, and
* Aand B being constants whose value depends on the manufacturing method used and on the reference points.

[0061] In the context of progressive surfaces of ophthalmic progressive lenses, the inventors have established a first
surface addition defect model between the near vision point and the far vision point of type:

D = A*(Add initial) + B + C*(dia) + D*(LP) with

* D being the surface addition defect value,

* (Add initial) being the value of the desired surface addition between two reference points,

¢ (dia) being the diameter of the progressive surface to be manufactured,

¢ (LP) being the progression length of the progressive surface to be manufactured, and

¢ A B, Cand D being constants whose value depends on the manufacturing method used and on the reference
points.
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[0062] In the context of progressive surfaces of ophthalmic progressive lenses, the inventors have established a
second surface addition defect model between the near vision point and the far vision point of type:

D = A*(Addini) + B + C*(dia) + D*(LP) + E*(dia)? +
F* (LP)? + G*(Addini)? + H*(dia)*(LP) + I*(dia)* (Addini) +
J* (LP) * (Addini)
with

* D being the surface addition defect value,

e (Addini) being the value of the desired surface addition between two reference points,

e (dia) being the diameter of the progressive surface to be manufactured,

* (LP) being the progression length of the progressive surface to be manufactured, and

 AB,C,D,E F, G, H, landJ being constants whose value depends on the manufacturing method used and on the
reference points.

[0063] Advantageously, the defect model established by the modeling method according to the invention makes it
possible, during the determination step S1, to determine the value of a surface defect which would be introduced by the
manufacturing method modeled during surface manufacture.

[0064] During the transformation step S2, the initial progressive surface is transformed by compensating the value D
of the surface defect determined during the determination step S1. The transformation of the initial progressive surface
is produced in such a way that the manufactured progressive surface conforms to the initial progressive surface.
[0065] The expression "a manufactured progressive surface that conforms to the initial progressive surface" should
be understood to mean a progressive surface manufactured by the manufacturing method that exhibits substantially the
same surface characteristics as the initial progressive surface and for which the value of the surface defect is less, as
an absolute value, than the value D of the surface defect determined during the determination step S1; preferably, the
value of the surface defect is less than or equal, as an absolute value, to the tolerance set. Typically, with respect to an
optical defect (surface addition defect, mean sphere defect, cylinder defect, polishing ring defect), the surface is said to
substantially conform if the absolute value of the actual defect on the surface obtained is less than or equal to 0.12
diopter, preferably 0.10 diopter.

[0066] As will appear clearly to the person skilled in the art, the progressive surface manufactured by means of the
method according to the invention corresponds to the initial progressive surface within the limits of the accuracy of the
defect model and the repeatability of the manufacturing method.

[0067] According to one embodiment of the invention, the surface defect is a surface addition defect between two
reference points on the progressive surface and the initial progressive surface exhibits less than 0.25 diopter of cylinder
at the reference points.

[0068] The transformation step S2 comprises a derivation step during which the initial surface is derived so as to obtain
an adjusted surface, observing: (Add transformed) = (Add initial) - D, with

* (Add transformed) corresponding to the surface power addition between the far vision point and the near vision
point of the transformed surface,

e (Add initial) corresponding to the surface power addition between the far vision point and the near vision point of
the initial surface, and

* D corresponding to the surface addition defect introduced by the manufacturing method.

[0069] The operation for derivation of a surface within the meaning of the invention is defined in the document US
6,955,433, the content of which is incorporated by reference. In particular, an operation for derivation of a surface
comprises the following steps:

- computation of the sphere and cylinder distribution of the initial surface,
- transformation of the sphere and cylinder distribution, then
- performing adouble integration of the transformed sphere and cylinder distribution so as to obtain the derived surface.

[0070] According to one embodiment of the invention illustrated in figure 3 and according to which the surface defect
is a surface addition defect between two initial reference points on the progressive surface, the transformation step S2
comprises:



10

15

20

25

30

35

40

45

50

55

EP 2 790 876 B1

- astep of selection of a generic progressive surface $S210,

- aderivation step S211,

- astep of multiplication of the unitary surface addition adjustment surface $212, and
- asummation step S213.

[0071] During the step of selection of a generic progressive surface, a generic progressive surface is selected. Within
the meaning of this embodiment, a generic surface should be understood to be a surface exhibiting less than 0.25 diopter
of cylinder at at least two generic reference points as well as a surface addition between these same two reference
points, and having a maximum cylinder less than or equal to 1.5 times its surface addition in the area of 50 mm diameter
centered on the mid-point of the two reference points.

[0072] Duringthederivation step, the generic progressive surface is derived so as to obtain a unitary addition adjustment
surface, the unitary addition adjustment surface being a surface that has less than 0.1 diopter of mean sphere as an
absolute value, for example less than 0.05 diopter or even substantially zero diopter, at one of the generic reference
points and a surface addition of y diopter between the two generic reference points, with y being between 0.05 and 0.2
diopter, for example substantially equal to 0.1 diopter.

[0073] The initial reference points may correspond to the near vision and far vision points. In this case, the unitary
addition adjustment surface exhibits less than 0.1 diopter of mean sphere as an absolute value, for example less than
0.05 diopter or even substantially zero diopter, at the far vision point and a surface addition of y diopter between the far
vision points and the near vision points, with y being between 0.05 and 0.2 diopter, for example substantially equal to
0.1 diopter.

[0074] Following the derivation step, the unitary addition adjustment surface is multiplied by a factor k defined by k=
-Dly in order to obtain an addition adjustment surface, during the multiplication step.

[0075] Finally, the initial progressive surface and the addition adjustment surface are summed point by point on the
altitudes of the two surfaces in order to obtain an addition-adjusted surface. The addition-adjusted surface is such that,
during its manufacture by the manufacturing method, the progressive surface obtained corresponds to the initial pro-
gressive surface.

[0076] According to one embodiment of the invention, the initial progressive surface is the surface of an ophthalmic
lens to be manufactured. The ophthalmic lens to be manufactured exhibits a given optical function. The generic pro-
gressive surface may be a surface which, combined with a spherical surface, makes it possible to obtain the optical
function of the ophthalmic lens to be manufactured. It is possible to determine this generic progressive surface, for
example by means of the method described in the application WO 2007/017766.

[0077] According to one embodiment of the invention illustrated in figure 4 and according to which the surface defect
is a surface addition defect between two initial reference points on the progressive surface, the transformation step S2
comprises:

- astep of selection of a generic progressive surface S220,
- a derivation step S221,
- asummation step S222.

[0078] During the step of selection of a generic progressive surface, a generic progressive surface is selected. Within
the meaning of this embodiment, a generic surface should be understood to be a surface exhibiting less than 0.25 diopter
of cylinder at at least two generic reference points as well as a surface addition between these same two reference
points, and having a maximum cylinder less than or equal to 1.5 times its surface addition in the area of 50 mm diameter
centered on the mid-point of the two reference points.

[0079] During the derivation step, the generic progressive surface is derived so as to obtain an addition adjustment
surface. The addition adjustment surface being a surface that has less than 0.1 diopter of mean sphere as an absolute
value, for example less than 0.05 diopter or even substantially zero diopter, at one of the generic reference points and
a surface addition of y diopter between the two generic reference points, y being substantially equal to the opposite of
the value of the addition defect.

[0080] The initial reference points may correspond to the near vision and far vision points. In this case, the addition
adjustment surface exhibits less than 0.1 diopter of mean sphere as an absolute value, for example less than 0.05 diopter
or even substantially zero diopter, at the far vision point and a surface addition of y diopter between the far vision points
and near vision points, with y being substantially equal to the opposite of the value of the addition defect.

[0081] Finally, the initial progressive surface and the addition adjustment surface are summed point by point on the
altitudes of the two surfaces in order to obtain an addition-adjusted surface. The addition-adjusted surface is such that,
during its manufacture by the manufacturing method, the progressive surface obtained corresponds to the initial pro-
gressive surface.

[0082] According to one embodiment of the invention, the method according to the invention may comprise a first test
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step S10, which, according to the value of the cylinder at at least two points of the initial surface, makes it possible to
decide to apply the transformation step according to one or other of the embodiments described previously.

[0083] For example, if the initial progressive surface exhibits less than 0.25 diopter of cylinder at at least two initial
reference points then the transformation method applies the transformation step according to figure 1 and if the initial
progressive surface exhibits 0.25 diopter or more of cylinder at at least two initial reference points then the transformation
method applies the transformation step according to figures 3 or 4.

[0084] The method according to the invention may also comprise a test step S20 which makes it possible to determine,
for example according to the available computation power or the architecture of the information system, whether the
transformation method applies the transformation step according to figures 3 or 4.

[0085] The invention also relates to a method for manufacturing a progressive surface as described in figure 5.
[0086] As illustrated in figure 5, the manufacturing method according to the invention comprises:

- astep of determining a surface defect S1,

- astep of transforming S2 the progressive surface to be manufactured according to one of the embodiments of the
invention,

- astep of surfacing S3 the surface of the ophthalmic lens according to the transformed progressive surface, and

- astep of polishing S4 the surface of the lens.

[0087] Finally, it is understood that the invention can be reproduced in forms different from those of the embodiments
which have been described in detail. The person skilled in the art will have understood, according to the present de-
scription, that the method according to the invention can be used for surface defect types other than those described in
detail.

[0088] The invention is not limited to the embodiments which have been described and which should be interpreted
in a nonlimiting manner and encompassing all equivalent. embodiments without departing from the scope of the invention
as defined by the appended claims.

Claims

1. A method fortransforming aninitial progressive ophthalmic surface which has to be manufactured by a manufacturing
method, the transformation method comprising:

» a step of selecting a manufacturing method intended to be implemented, in which said manufacturing method
introduces a reproducible surface defect,

» a step of selecting a predictive model of said reproducible surface defect,

« a step of selecting an initial progressive ophthalmic surface S intended to be manufactured,

» a step of determining (S1), during which there is determined, by means of said predictive model, a surface
defect value D which would be introduced if the initial progressive ophthalmic surface S were produced by said
manufacturing method, characterised by:

* a transformation step (S2) during which said initial progressive ophthalmic surface S is transformed into a
transformed progressive ophthalmic surface S* by compensating the defect value D determined during the step
(81), such that the subsequent manufacture of the transformed ophthalmic surface S* by said manufacturing
method makes it possible to obtain a progressive ophthalmic surface which substantially conforms to the initial
progressive ophthalmic surface S.

2. The method as claimed in claim 1, in which the surface defect is a surface addition and/or mean sphere and/or
cylinder defect and/or a polishing ring defect.

3. The method as claimed in one of the preceding claims, in which the predictive surface defect model has been
previously established by means of a method comprising:

- a selection step (M1) during which a set of progressive ophthalmic surfaces having different surface charac-
teristics is selected,

- a manufacturing step (M2), during which each of the progressive surfaces of the set of progressive surfaces
are manufactured by means of said manufacturing method,

- a measurement step (M3) during which each of the manufactured surfaces is measured and at least one
surface defect relative to the desired surfaces is quantified, the surface defect corresponding to the difference
between the value of a characteristic measured on the manufactured surface and the desired value for this
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characteristic,

- an identification step (M4) during which characteristics of the progressive surfaces having an influence on the
surface defect are identified,

-adetermination step (M5) during which a predictive surface defect model for said manufacturing method linking
the identified characteristics and the at least one defect introduced by the manufacturing method is determined,

the manufacturing (M2) and measurement (M3) steps being repeated a plurality of times before the identification step.

The method as claimed in any one of the preceding claims, in which the surface defect is a surface addition defect
which depends on the surface addition of the initial progressive surface, on the diameter of the progressive surface
to be manufactured and on the progression length of the initial progressive surface.

The method as claimed in any one of the preceding claims, in which the surface defect is a surface addition defect
between two reference points on the progressive surface, the initial progressive surface exhibits less than 0.25
diopter of cylinder at the reference points, and in which the transformation step comprises a derivation step during
which the intial surface is derived so as to obtain an adjusted surface, observing: (Add transformed) = (Add initial)
- (D), with

(Add transformed) corresponding to the surface power addition between the far vision point and the near vision
point of the transformed surface,

(Add initial) corresponding to the surface power addition between the far vision point and the near vision point of
the initial surface, and

(D) corresponding to the surface addition defect introduced by the manufacturing method.

The method as claimed in claim 5, in which the transformed surface has substantially the same sphere and cylinder
values at at least one of the two reference points as the initial surface.

The method as claimed in any one of claims 1 to 4, in which the surface defect is a surface addition defect between
two initial reference points chosen on the initial progressive surface and in which the transformation step comprises:

- a step of selecting a generic progressive surface (S210) during which a generic progressive surface exhibiting
less than 0.25 diopter of cylinder at at least two generic reference points as well as a surface addition between
these same two reference points, and having a maximum cylinder less than or equal to 1.5 times its surface
addition in the area of 50 mm diameter centered on the mid-point of the two reference points is selected,

- a derivation step (S211) during which the generic progressive surface is derived so as to obtain a unitary
surface addition adjustment surface having less than 0.1 diopter of mean sphere as an absolute value at one
of the generic reference points and a surface addition of y diopter between the two generic reference points,
with y being between 0.05 and 0.2 diopter,

- a step of multiplying the unitary addition adjustment surface (S212) during which the unitary addition adjustment
surface is multiplied by a factor k defined by k= -D/y in order to obtain an addition adjustment surface,

- a summation step (S213) during which the initial progressive surface and the addition adjustment surface are
summed point by point on the altitudes of the two surfaces in order to obtain an addition-adjusted surface.

The method as claimed in any one of claims 1 to 4, in which the surface defect is a surface addition defect and in
which the transformation step comprises:

- a step of selecting a generic progressive surface (S220) during which a generic progressive surface exhibiting
less than 0.25 diopter of cylinder at at least two generic reference points as well as a surface addition between
these same two reference points, and having a maximum cylinder less than or equal to 1.5 times its surface
addition in the area of 50 mm diameter centered on the mid-point of the two reference points is selected,

- a derivation step (S221) during which the generic progressive surface is derived so as to obtain an addition
adjustment surface having less than 0.1 diopter of mean sphere as an absolute value at one of the generic
reference points and a surface addition of y diopter between the two generic reference points, y being substan-
tially equal to the opposite of the addition defect value,

- a summation step (S222) during which the initial progressive surface and the addition adjustment surface are
summed point by point on the altitudes of the two surfaces in order to obtain an addition-adjusted surface.

9. The method as claimed in any one of claims 7 or 8, in which the generic reference points are respectively less than

3 mm remote from the intitial reference points.
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The method as claimed in any one of claims 1 to 4, in which the surface defect is a surface addition defect and in
which the transformation step comprises:

- the steps as claimed in one of claims 5 or 6 when the initial progressive surface exhibits less than 0.25 diopter
of cylinder at at least two initial reference points, and

- the steps as claimed in one of claims 7 or 8 when the initial progressive surface exhibits 0.25 diopter or more
of cylinder at at least two initial reference points.

The method as claimed in any one of the preceding claims, in which the reference points are the near and far vision
points.

The method as claimed in any one of the preceding claims, in which the progressive surface is a surface of a
progressive lens or a surface of a mold intended to manufacture a semi-finished lens.

A method for obtaining a progressive surface of a progressive ophthalmic lens comprising the following steps:
- transformation (S1, s2) of the progressive surface to be manufactured as claimed in any one of the preceding
claims,
- production of the transformed progressive ophthalmic surface S* by means of said manufacturing method.

The obtaining method as claimed in claim 13, in which said production comprises the steps of:

- surfacing (S3) the surface of the ophthalmic lens according to the transformed progressive surface and
- polishing (S4) the surface of the lens obtained from the step (S3).

A computer program product comprising a series of instructions which, when loaded in a computer, results in the
execution by said computer of the steps of the method as claimed in any one of the preceding claims.

Patentanspriiche

1.

Verfahren zum Umformen einer urspriinglichen progressiven ophthalmischen Oberflache, die durch ein Herstel-
lungsverfahren herzustellen ist, wobei das Umformverfahren Folgendes umfasst:

* einen Auswahlschritt eines Herstellungsverfahrens, das dazu bestimmt ist, umgesetzt zu werden, bei dem
das Herstellungsverfahren einen nachvollziehbaren Oberflachendefekt einflihrt,

« einen Auswahlschritt eines vorhersagenden Modells des nachvollziehbaren Oberflachendefekts,

« einen Auswahlschritt einer urspriinglichen progressiven ophthalmischen Oberflache S, die herzustellen ist,

* einen Bestimmungsschritt (S1), wahrend dessen mittels des vorhersagenden Modells ein Oberflachendefekt-
wert D bestimmt wird, der eingefiihrt wirde, falls die urspriingliche progressive ophthalmische Oberflaches
durch das Herstellungsverfahren erzeugt wiirde, dadurch gekennzeichnet, dass

» einen Umformungsschritt (S2), wahrend dessen die urspriingliche progressive ophthalmische Oberflache S
in eine umgeformte progressive ophthalmische Oberflache S* durch Kompensieren des Defektwerts D, der
wahrend des Schritts (S1) bestimmt wurde, derart umgeformt wird, dass die darauf folgende Herstellung der
umgeformten ophthalmischen Oberflache S* durch das Herstellungsverfahren ermdoglicht, eine progressive
ophthalmische Oberflache zu erzielen, die im Wesentlichen der urspriinglichen progressiven ophthalmischen
Oberflache S entspricht.

Verfahren nach Anspruch 1, wobei der Oberflachendefekt eine Oberflachenaddition und/oder ein mittlerer Spharen-
und/oder Zylinderdefekt und/oder ein Polierringdefekt ist.

Verfahren nach einem der vorhergehenden Anspriiche, wobei das vorhersagende Oberflachendefektmodell zuvor
anhand eines Verfahrens ermittelt wurde, das Folgendes umfasst:

- einen Auswahlschritt (M1), wahrend dessen ein Satz progressiver ophthalmischer Oberflachen, die unter-
schiedliche Oberflachenmerkmale haben, ausgewahlt wird,

- einen Herstellungsschritt (M2), wahrend dessen jede der progressiven Oberflachen des Satzes progressiver
Oberflachen anhand des Herstellungsverfahrens hergestellt wird,
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- einen Messschritt (M3), wahrend dessen jede der hergestellten Oberflachen gemessen wird und mindestens
ein Oberflachendefekt in Bezug auf die gewlinschten Oberflachen quantifiziert wird, wobei der Oberflachende-
fekt dem Unterschied zwischen dem Wert eines Merkmals, das auf der hergestellten Oberflache gemessen
wird, und dem gewlinschten Wert fir dieses Merkmal entspricht,

- einen Identifikationsschritt (M4), wahrend dessen Merkmale der progressiven Oberflachen, die einen Einfluss
auf den Oberflachendefekt haben, identifiziert werden,

- einen Bestimmungsschritt (M5), wahrend dessen ein vorhersagendes Oberflachendefektmodell fiir das Her-
stellungsverfahren, das die identifizierten Merkmale und den mindestens einen Defekt, der durch das Herstel-
lungsverfahren eingeflihrt wird, verbindet, bestimmt wird,

wobei der Herstellungsschritt (M2) und der Messschritt (M3) vor dem Identifikationsschritt mehrmals wiederholt
werden.

Verfahren nach einem der vorhergehenden Anspriiche, bei dem der Oberflachendefekt ein Oberflachenadditions-
defekt ist, der von der Oberflachenaddition der urspriinglichen progressiven Oberflache auf dem Durchmesser der
herzustellenden progressiven Oberflache und der Progressionslénge der urspriinglichen progressiven Oberflache
abhangt.

Verfahren nach einem der vorhergehenden Anspriiche, bei dem der Oberflachendefekt ein Oberflachenadditions-
defekt zwischen zwei Bezugsstellen auf der progressiven Oberflache ist, wobei die urspriingliche progressive Ober-
flache weniger als 0,25 Dioptrie Zylinder an den Bezugsstellen zeigt und wobei der Umformungsschritt einen Ab-
leitungsschritt umfasst, wahrend dessen die urspriingliche Oberflache derart abgeleitet wird, dass eine angepasste
Oberflache erzielt wird, die Folgendes einhalt: (Add transformed) = (Add initial) - (D), wobei

(Add transformed) der Flachenbrechwertaddition zwischen dem Fernsichtpunkt und dem Nahsichtpunkt der umge-
formten Oberflache entspricht,

(Add initial) der Flachenbrechwertaddition zwischen dem Fernsichtpunkt und dem Nahsichtpunkt der urspriinglichen
Oberflache entspricht, und

(D) dem Oberflachenadditionsdefekt entspricht, der durch das Herstellungsverfahren eingefiihrt wird.

Verfahren nach Anspruch 5, wobei die umgeformte Oberflache im Wesentlichen denselben Spharen- und Zylinder-
wert an mindestens einer der zwei Bezugsstellen wie die urspriingliche Oberflache hat.

Verfahren nach einem der Anspriiche 1 bis 4, wobeider Oberflachendefekt ein Oberflachenadditionsdefekt zwischen
zwei urspriinglichen Bezugsstellen, die auf der urspriinglichen progressiven Oberflache ausgewahlt sind, ist, und
wobei der Umformungsschritt Folgendes umfasst:

- einen Auswabhlschritt einer generischen progressiven Oberflache (S210), wahrend dessen eine generische
progressive Oberflache, die weniger als 0,25 Dioptrie Zylinder an mindestens zwei generischen Bezugsstellen
sowie eine Oberflachenaddition zwischen denselben zwei Bezugsstellen zeigt und einen maximalen Zylinder
kleiner oder gleich 1,5 Mal ihre Oberflachenaddition in dem Bereich von 50 mm Durchmesser zentriert auf den
Mittenpunkt der zwei Bezugsstellen hat, ausgewahlt wird,

- einen Ableitungsschritt (S211), wahrend dessen die generische progressive Oberflache abgeleitet wird, um
eine einheitliche Oberflachenadditionseinstelloberflache zu erzielen, die weniger als 0,1 Dioptrie mittlere Sphéare
als einen Absolutwert an einer der generischen Bezugsstellen und eine Oberflachenaddition von y Dioptrie
zwischen den zwei generischen Bezugsstellen hat, wobei y zwischen 0,05 und 0,2 Dioptrie liegt,

- einen Multiplikationsschritt der einheitlichen Additionseinstelloberflache (S212), wahrend dessen die einheit-
liche Additionseinstelloberflache mit einem Faktor k, der durch k = -D/y definiert ist, multipliziert wird, um eine
Additionseinstelloberflache zu erzielen,

- einen Summierungsschritt (S213), wahrend dessen die urspriingliche progressive Oberflache und die Addi-
tionseinstelloberflache punktweise auf den Hohen der zwei Oberflachen summiert werden, um eine additi-
onseingestellte Oberflache zu erzielen.

8. Verfahren nach einem der Anspriiche 1 bis 4, wobei der Oberflachendefekt ein Oberflachenadditionsdefekt ist und

wobei der Umformungsschritt Folgendes umfasst:
- einen Auswahlschritt einer generischen progressiven Oberflache (S220), wahrend dessen eine generische

progressive Oberflache, die weniger als 0,25 Dioptrie Zylinder an mindestens zwei generischen Bezugsstellen
sowie eine Oberflachenaddition zwischen denselben zwei Bezugsstellen zeigt und einen maximalen Zylinder
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von kleiner oder gleich 1,5 Mal ihre Oberflachenaddition in dem Bereich von 50 mm Durchmesser zentriert auf
den Mittenpunkt der zwei Bezugsstellen hat, ausgewahlt wird,

- einen Ableitungsschritt (S221), wahrend dessen die generische progressive Oberflache abgeleitet wird, um
eine Additionseinstelloberflache zu erzielen, die weniger als 0,1 Dioptrie mittlere Sphare als einen Absolutwert
an einer der generischen Bezugsstellen und eine Oberflachenaddition von y Dioptrie zwischen den zwei gene-
rischen Bezugsstellen hat, wobei y im Wesentlichen gleich dem Gegenteil des Additionsdefektwerts ist.

- einen Summierungsschritt (S222), wahrend dessen die urspriingliche progressive Oberflache und die Addi-
tionseinstellungsoberflache punktweise auf den Hohen der zwei Oberflachen summiert werden, um eine addi-
tionseingestellte Oberflache zu erzielen.

Verfahren nach einem der Anspriiche 7 oder 8, wobei die generischen Bezugsstellen jeweils weniger als 3 mm von
den urspriinglichen Bezugsstellen entfernt sind.

Verfahren nach einem der Anspriiche 1 bis 4, wobei der Oberflachendefekt ein Oberflachenadditionsdefekt ist und
wobei der Umformungsschritt Folgendes umfasst:

- die Schritte nach einem der Anspriiche 5 oder 6, wenn die urspriingliche progressive Oberflache weniger als
0,25 Dioptrie Zylinder an mindestens zwei urspriinglichen Bezugsstellen zeigt, und

- die Schritte nach einem der Anspriiche 7 oder 8, wenn die urspriingliche progressive Oberflache 0,25 Dioptrie
oder mehr Zylinder an mindestens zwei urspringlichen Bezugsstellen zeigt.

Verfahren nach einem der vorhergehenden Anspriiche, wobei die Bezugsstellen die Nah- und Fernsichtpunkte sind.

Verfahren nach einem der vorhergehenden Anspriiche, bei dem die progressive Oberflache eine Oberflache einer
progressiven Linse oder eine Oberflache einer Form ist, die dazu bestimmt ist, eine Halbfertiglinse herzustellen.

Verfahren zum Erzielen einer progressiven Oberflache einer progressiven ophthalmischen Linse, das die folgenden
Schritte umfasst:

-Umformen (S1, s2) der herzustellenden progressiven Oberflache nach einem der vorhergehenden Anspriiche,
- Erzeugen der umgeformten progressiven ophthalmischen Oberflache S* mittels des Herstellungsverfahrens.

Verfahren zum Erzielen nach Anspruch 13, bei dem das Erzeugen folgende Schritte umfasst:

- Oberflachenbearbeitung (S3) der Oberflache der ophthalmischen Linse gemal der umgeformten progressiven
Oberflache und
- Polieren (S4) der Oberflache der aus dem Schritt (S3) erzielten Linse.

Computerprogrammprodukt, das eine Reihe von Anweisungen umfasst, die, wenn sie in einen Computer geladen
werden, in der Ausfilhrung durch den Computer der Schritte des Verfahrens nach einem der vorhergehenden
Anspriche resultieren.

Revendications

1.

Procédé pour transformer une surface ophtalmique progressive initiale qui doit étre fabriquée par un procédé de
fabrication, le procédé de transformation comprenant :

* une étape de sélection d’un procédé de fabrication destiné a étre mis en oeuvre, dans laquelle ledit procédé
de fabrication introduit un défaut de surface reproductible,

* une étape de sélection d’'un modeéle prédictif dudit défaut de surface reproductible,

* une étape de sélection d’'une surface ophtalmique progressive initiale S destinée a étre fabriquée,

* une étape de détermination (S1), lors de laquelle il est déterminé, au moyen dudit modéle prédictif, une valeur
de défaut de surface D qui serait introduite si la surface ophtalmique progressive initiale S était produite par
ledit procédé de fabrication, caractérisé par :

* une étape de transformation (S2) lors de laquelle ladite surface ophtalmique progressive initiale S est trans-
formée en une surface ophtalmique progressive transformée S* en compensant la valeur de défaut D déterminée
pendant I'étape (S1), de maniére a ce que la fabrication ultérieure de la surface ophtalmique transformée S*
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par ledit procédé de fabrication permette d’obtenir une surface ophtalmique progressive qui épouse sensible-
ment la forme de la surface ophtalmique progressive initiale S.

Procédé selon la revendication 1, dans lequel le défaut de surface est une addition de surface et/ou une sphére
moyenne et/ou un défaut de cylindre et/ou un défaut d’anneau de polissage.

Procédé selon I'une des revendications précédentes, dans lequel modéle prédictif de défaut de surface a déja été
établi au moyen d’'un procédé comprenant :

- une étape de sélection (M1) lors de laquelle un ensemble de surfaces ophtalmiques progressives ayant des
caractéristiques de surface différentes est sélectionné,

- une étape de fabrication (M2), lors de laquelle chacune des surfaces progressives de 'ensemble de surfaces
progressives est fabriquée au moyen dudit procédé de fabrication,

- une étape de mesure (M3) lors de laquelle chacune des surfaces fabriquées est mesurée et au moins un
défaut de surface est quantifié par rapport aux surfaces souhaitées, le défaut de surface correspondant a la
différence entre la valeur d’'une caractéristique mesurée sur la surface fabriquée et la valeur souhaitée pour
cette caractéristique,

- une étape d’identification (M4) lors de laquelle des caractéristiques des surfaces progressives ayant une
influence sur le défaut de surface sont identifiées,

- une étape de détermination (M5) lors de laquelle un modéle prédictif de défaut de surface pour ledit procédé
de fabrication liant les caractéristiques identifiées a 'au moins un défaut introduit par le procédé de fabrication
est déterminé,

les étapes de fabrication (M2) et de mesure (M3) étant répétées une pluralité de fois avant I'étape d’identification.

Procédé selon I'une quelconque des revendications précédentes, dans lequel le défaut de surface est un défaut
d’addition de surface qui dépend de I'addition de surface de la surface progressive initiale, du diameétre de la surface
progressive devant étre fabriquée et de la longueur de progression de la surface progressive initiale.

Procédé selon I'une quelconque des revendications précédentes, dans lequel le défaut de surface est un défaut
d’addition de surface entre deux points de référence de la surface progressive, la surface progressive initiale présente
moins de 0,25 dioptrie de cylindre aux points de référence, et dans lequel I'étape de transformation comprend une
étape de déduction lors de laquelle la surface initiale est déduite de maniére a obtenir une surface ajustée, en
observant : (Addition transformée) = (Addition initiale) - (D), ou

(Addition transformée) correspond a I'addition de puissance de surface entre le point de vision de loin et le point
de vision de prés de la surface transformée,

(Addition initiale) correspond a 'addition de puissance de surface entre le point de vision de loin et le point de vision
de prés de la surface initiale,

et

(D) correspond au défaut d’addition de surface introduit par le procédé de fabrication.

Procédé selon la revendication 5, dans lequel la surface transformée possede sensiblement les mémes valeurs de
sphére et de cylindre en au moins I'un des deux points de référence que la surface initiale.

Procédé selon I'une quelconque des revendications 1 a 4, dans lequel le défaut de surface est un défaut d’addition
de surface entre deux points de référence initiaux choisis de la surface progressive initiale et dans lequel I'étape
de transformation comprend :

- une étape de sélection d’une surface progressive générique (S210) lors de laquelle une surface progressive
générique présentant moins de 0,25 dioptrie de cylindre en au moins deux points de référence génériques ainsi
gu’une addition de surface entre ces deux mémes points de référence, et ayant un cylindre maximum inférieur
ou égal a 1,5 fois son addition de surface dans la zone de 50 mm de diamétre centrée sur le point milieu des
deux points de référence est sélectionnée,

- une étape de déduction (S211) lors de laquelle la surface progressive générique est déduite de maniére a
obtenir une surface d’ajustement d’addition de surface unitaire ayant moins de 0,1 dioptrie d’'une sphére moyenne
en tant que valeur absolue en I'un des points de référence génériques et une addition de surface de y dioptrie
entre les deux points de référence génériques, ou y est compris entre 0,05 et 0,2 dioptrie,

- une étape de multiplication de la surface d’ajustement d’addition unitaire (S212) lors de laquelle la surface
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d’ajustement d’addition unitaire est multipliée par un facteur k défini par k = -D/y afin d’obtenir une surface
d’ajustement d’addition,

- une étape de sommation (S213) lors de laquelle la surface progressive initiale et la surface d’ajustement
d’addition sont sommées point par point sur les altitudes des deux surfaces afin d’obtenir une surface a addition
ajustée.

Procédé selon 'une quelconque des revendications 1 a 4, dans lequel le défaut de surface est un défaut d’addition
de surface et dans lequel 'étape de transformation comprend :

- une étape de sélection d’'une surface progressive générique (S220) lors de laquelle une surface progressive
générique présentant moins de 0,25 dioptrie de cylindre en au moins deux points de référence génériques ainsi
gu’une addition de surface entre ces deux mémes points de référence, et ayant un cylindre maximum inférieur
ou égal a 1,5 fois son addition de surface dans la zone de 50 mm de diamétre centrée sur le point milieu des
deux points de référence est sélectionnée,

- une étape de déduction (S221) lors de laquelle la surface progressive générique est déduite de maniére a
obtenir une surface d’ajustement d’addition ayant moins de 0,1 dioptrie d’'une sphére moyenne en tant que
valeur absolue en 'un des points de référence génériques et une addition de surface de y dioptrie entre les
deux points de référence génériques, y étant sensiblement égal a 'opposé de la valeur de défaut d’addition,
- une étape de sommation (S222) lors de laquelle la surface progressive initiale et la surface d’ajustement
d’addition sont sommées point par point sur les altitudes des deux surfaces afin d’obtenir une surface a addition
ajustée.

Procédé selon I'une quelconque des revendications 7 ou 8, dans lequel les points de référence génériques sont
respectivement distants de moins de 3 mm des points de référence initiaux.

Procédé selon 'une quelconque des revendications 1 a 4, dans lequel le défaut de surface est un défaut d’addition
de surface et dans lequel I'étape de transformation comprend :

- les étapes selon 'une des revendications 5 ou 6 lorsque la surface progressive initiale présente moins de 0,25
dioptrie de cylindre en au moins deux points de référence initiaux, et

- les étapes selon 'une des revendications 7 ou 8 lorsque la surface progressive initiale présente 0,25 dioptrie
de cylindre ou plus en au moins deux points de référence initiaux.

Procédé selon 'une quelconque des revendications précédentes, dans lequel les points de référence sont les points
de vision de prés et de loin.

Procédé selon 'une quelconque des revendications précédentes, dans lequel la surface progressive est une surface
d’un verre progressif ou une surface d’un moule destiné a fabriquer un verre semi-fini.

Procédé d’obtention d’une surface progressive d’un verre ophtalmique progressif comprenant les étapes suivantes :
- transformation (S1, S2) de la surface progressive devant étre fabriquée selon 'une quelconque des revendi-
cations précédentes,

- production de la surface ophtalmique progressive transformée S* au moyen dudit procédé de fabrication.

Procédé d’obtention selon la revendication 13, dans lequel ladite production comprend les étapes suivantes :

- surfagage (S3) de la surface du verre ophtalmique selon la surface progressive transformée et
- polissage (S4) de la surface du verre obtenu a I'étape (S3).

Produit de programme informatique comprenant une série d’instructions qui, lorsqu’elles sont chargées dans un

ordinateur, conduisent a I'exécution par ledit ordinateur des étapes du procédé selon 'une quelconque des reven-
dications précédentes.
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F13801/D0
PROGRESSZIY S7EMESZET FELOLET ATataiTASARA SPOLGALD sLIARAS
SZABADALMI IGENYPORTOK

1. Bljgras =gy Kinduldst progresssiv szemdszett felllel alslabitdsdra, amely
Fellintet gydridst eljdrdsset kell olGd itaﬁi, o gy Stalakitds! elifdrds magdban fogqlal:

« sy pést, smelyben kivélasztiuk a végrehajtant tervezelt gydrtdst elidrast,
armely idpdshen g gyartdsi sljdrds beviss sgy reprodukathatt fellilet] hibat,

o gay lépést, amelyben kivalasstiuk a reprodukathatd fellilet bibe egy prediktiv

< agy dpdst, amalyban Kivalasatiok az olfalitand tervaratt, 8 Kiinduldst prograssziv
szermeszeti fellilntet,

«egy lepdst (81), smelynek sordn a peadikiiy modell segitsdgdvel meghatarozunk
egy I felldetl hibagrtéhet, amelvet akkor vinndnk be, ha a8z § kinduldst prograssaiv

&

szemdszeti fetbietel az emiitett gvartas! sligrdesal kdanitendnk, azzal jellemezve, hogy
«agy atalekitisi lepds {82) sordén ez §

kiinduldst progresseiy szemédszett faliiietet
atalelitiuk agy &% Stalakitott progressziv sremdsret! felldettd ar oltied lépss {81) sordn
meghatdrozott U bibsdadk kompencaldsdval, Ggyvhogy sz $* atolakBott progressuiv
amdsrell folilet kéadbbi ldoliitise o gyartast sligraseal lohetdvd teszi, hogy ohan
pmgraesszz'v szemesyetl folliletel kapjunk, amely énvegében egyesik az § kilndulast
progressaiy szemaszett fellilettal
2o &z 1. lgemypont szerintl elidrds, amelyben a felilell hiba egy felilell addicld
Ssfvagy egy dtasgos sziérikus fellier defvagy egy ovlinder hiba dsdvagy sgy polivasd
gyur hita,
3. Ar L ovagy & 2. igénypont szerintl ofigrds, amelyben a prediktiv felliley biba
maodetit eltadieg egy olvan eljardssal hovtuk i8tre, amaly magéban foghal
- ugy kivdlassidst fdpdel (M), amalynek sordn kivalastunk egy sorazatnyi
KUENDoS Tolliiat jollemzdkkel rendalkexd, progressziv szemeszett fellletet,
- agy aidalitder past (M2Y, amelynek serdn, @ prograssziv felliletel sororatabdd
minden sgyes prograssziv fellifatet a2z emiitelt gydrtast eljdrdssal allitunk g,
egy mérast lapest (M3}, amelynek sordn mindsn egyes éiiiéai»iiﬁeizt folliintet
megmérdnk, € mennyisdgileg meghetdrozund legalebb egy Yollletl hibat o kivdnt
felifotekher képust, a felidet hiba meglelsl ar cidalitott follilaten ment jallemzg drtdbe
&5 gz erve o joliemedre Kivant értdk kdzdll slitnbssgnek,
egy awonositdst Mpdst (Ma), amelynel sordn azongsitiuk 2 progressziv

Hdetekned gzon jellemzdit, amelvek befolvassal vapnak a feltlet hibéra,



£

- ggy  msghatdrozdst epdst (ME), amelvnel sordn @ gydriast slidrdshuz
meghatarozauk axt & preaﬁi‘ktw felileti hiba modeill, amsly SsszskBll a2 svonositofl
isflemzoket és a gydrtdsi sljavdssal bevitt legaldbh egy hibét,

gz eibdllitass (M2Y 85 2 mdrsst {(M3) lépdst sz azonosiitasi fépss siént 18bh

w3

astkadommat msgismdteliik,

4, & o808 igénypontok barmelvike szerintl offdeds, amaldvban & felideti hitba agy
folfilatl adiicd hiba, amely 3 indidasl progressely felllet felifell sddicidjatdd, as
pifallitandd  progressziv  fallist Stmerdidtdl ds @ kiinduldst  progresseiv faldlet
grogresseidianak hosszatd! figy.

5. Az elded igényportok bdrmelyike szorintt sljdras, amelyben a felliletl hika a
progresseiv Tellfeten (8vE k&t referancia pont kOzOt fellisll addicld hibs, o kindulas
progresszly felifetnek s ovlinder-dioptridis o referencds pontokon kevssebb, mint §,25,
&3 amelyben az dtalakiast 18pés magéban foglal egy loveretes) lepdst, amelynsk sordn 8
kiinduldst feltdebet Ogyv vezstiik d¢, hogy egy kiigswitolt feliletet kapijunk, Sgyelambe
véve, hogy: (Add dtalakitast) = (Add kiinduldsh) ~ {), shal

{Add atalakitasly sz dtalalkitoll felidel t@volidldsi pontie és rivididtési ponta
kEzdtt felilet! tellesimeény addicionak felel meg,

:

{Add Rinduldsi) g Kinduldsi feliilet tAvolldtdst pontia S8 rdvididtast pontia koxith

feliietl teljpsitmeny addiciénak falel mag, o8

g2

(D) & gyartas) eljdrassal bavity feliilet! addicid hibdnak felel msg.

&, Az 5. igeémypont seerintl elidrds, amelvben o Steiakitott fellietnel a két
referencia pont kinll jegaldbh 8z egyiker Euyegeben ugyanazek 2 syférikus és oylinder
sriakel, mint 8 kiinduldst feliiletnak,

FooAr 14, igénypontok barmelyike szerintl sliards, amelyben a follletl hibs a
kitnduldsl progressziv fellileten valesztoll két kilnduldst referencie pont hizéiy fellieyd
addicio hiba, &5 amelyben ar dtalekitds) pes magaban foglab

- pgy dltaldnos progressziv faltder Kivalasetast 8pdst {5310, amelynek soran sgy
aitaldnos progressely felliletnek 3 oylinder-thoptrigia legalébb két ditaldnos refersncls
contpn Levesehd, mint 0,25, valamint ugyanesen kst refergncia pont RSz8 van egy
folilal addicitia, €5 maximalis orlindars Kevesebh, mint fellilet addicials azon gz 50 mm
atmérdit terileten, amelyned kézdéppontie a kivélasztott két referencia pont késdty
felesoponton helveskedik ), vagy sanek 1,5-szerese,

- egy leverelst idpest {8211}, smelynek soran gz altaldnos progressziv felietet
GOy vezetitk g, hogy olven egységes fellist addinic kiigazitast fellistet kapjunk,
amalyrek atlagos szfdrikos dioptrigia abazollt detékidnt kevesebb, mint 8,1, ar dltsldnos
raferencia pontol egyiken, es felldetl addidaie » kit ditaldnos refevencia pont kézétt v
dioptria, ahol v (,0% &8 4,2 dioptris kit van,

z



- 20y, B2 egyseges addicie kiigazitast feliletet sohsrorozd Bpést (8213}, amelynek
sorgn 3T egységes addicd bilgazitdsi fellletet megsokszovozzuk egy, & k= -Diy
aoyeniettel definidlt k tnyerdvel annak Srdekében, hogy addicid kiigazitdsi felistst
kapiunk,

SN

-~ ogy fsszeged Wpdst {S213), amelenek sondn & kinduldsl progresssiv feliietet €

gz addlcd kiigazidst feliletet pontrdd pontrs ass::&gezz& a ket folilebsk @
magassagdban annak érdekében, hogy addicid-kilgazitott feltietel kapjunk.

Az -4 igénvpontok barmelyike srerintl eljdras, amelvben a felideti hiba egy

fellilet! addicis hiba, &5 amaivban az dtalakitdst 1épés magdban foglal:
~ agy altaldnos progresseiv feliiet bivalasstdst Epast (82205, amelynek sordn egy
altalanes progressziv felliletnsk a cviinder-dioptridgie lsgaidbd bét Allaldnos refersngia
oonton kevessbb, mint 8,25, valamind ugyanszen &t referencia pont k8288 van gy
folifett addiciSia, €8 maximals ovlinders kevesshb, mint falilet addicidia azon a3 50 mm

atmdrdil terleten, amelynek bizdppontia & kivdlasstott ket refersncle pory kdzdin
felexdponton helverkedik €, vagy enoek 1, 5-sreress,
~ agy leveretesi iSpist {8221}, amelynek sordn s altaldngs progresexly felfietet
Gay vezstifik lg, hogy olyan addicid Kigazitési fellistet kapiunk, amelynek atlagos
seférikus dioptriaia abszolit Srteldiént keszesezb&s; mint 0,1, az dltaldnes reforencis pontak
cavikén, dx feltletl adolcidia a két Allaldnos referencia pont kdzdit v dicpiria, ahol ¥
iSnyegeban egyerdd ax addicid Mbadridknek az ellentdidvsl,
£ {8232}, amelynek sovdn & kilnduldst progressziv feliiletet 85
ar  addicid §<§i§ga§;§ta’§.§ feliotel ponted! pontra Osszegszzik g k&t feliletnek &
magassagdhan amak Srdeddbern, hogy addicic-kiigaziton fellietet kapiu
8, & 7, wagy & 8. igénypont szerintl ofjdras, amelvben ar dlsldnos refarenc
pontok egvenkdnt 3 mm-ndl kisebb tdvolsdgra sannak a Minduldsl referencia pentﬁk&i
10, Az 1-4, igénypontok barmelyike szerintl slidras, amelvben & felileti hile egy
fellifetl addictd hiba, S5 amelyben az &lalakitas) lepés magaban foglalis
-3 5.ovagy @ B, lgénypont sserinti Mpéseket, amikor & Rindulst progresssiy
folilotngk 2 oylinder-dioptridia legaiabb két kilnduldst referencia porton kevessbly, mint
$.25, $s
-~ & 7. ovagy a 8 igénypont szerindl lépésekel, amikor @ kindulds progressziv
fattietnel o cylinder-dioptridis legaldbh két kiindulds! referencia ponton 0,25 vagy téhb,
11, Ar &lded igénypontok barmelyike szerintt eljdras, smelvben a referendia
pontok 8 rdvid- &5 tdwoliatas pantial.
1. &r oleé igénypontok barmelyike szering elidrds, amelyben a progressziv
folilet gy prograssziv lencse fellilete, vagy egy Rikédsr lencse eidallitdsdra szént

Sntéforma feltiste.



13, Elidrds progressziv szemeszeti lencse progressziv felllsténel kinlakitdsdra,
amaly 8H3rég 2 kovetkesd dpdseist fa{gfia:%jﬂ magaban:

- atalakitiek {31, 52} av eloxd igénypontok bidrmelvike seerint elddilitandé
orpgrassziv feliiietet,

- ejidliigiuk az 5% Stolakilott progressaiy szeorniszell feliiletst ar emiitell gydrias
stjarassal,

14, & 13, igénypont szerintl kialakitasi alidrds, amelvben a gvartds magdban
foglalia o lepesaket, hogy:

- felilstregmuniaidsnal {53} webilik alg 3 szemédsredl ferwse feliletdt az
atalakitott progressaly feltiletnek megfeiniden, &5

~ polirozzuk {S4) a lencednek az ollad Wpdsben {83) kapott felliletét,

15, Szamitdgdpes programtermnal, amely gy sor idasidst foglal magdban,
amelyek szamitdgdore Bitve azt eredmeényvezik, hogy a ssamitdgén végrehaitia a2 edzd

igénypontok bdrmelyike szerintl eljdras Rpdseit

& meghatalmazeit)
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