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Description

FIELD OF THE DISCLOSURE

[0001] The disclosure relates to a method for manu-
facturing an ophthalmic device having an optical function
including an addition value.
[0002] The disclosure further relates to a command
and control unit including system elements configured to
run a computer program in order to implement at least
some steps of said method.
[0003] The disclosure also relates to a manufacturing
system configured for carrying out at least some steps of
said method, and to a computer program including in-
structions configured to implement at least some steps of
said method, when said computer program is run by a
computer.
[0004] The disclosure further relates to a client-server
communication interface for transferring to a remote
computer at least some data which are determined by
a computer program that implements at least some steps
of said method, when said computer program is run in a
command and control unit, the remote computer imple-
menting the other steps of said method.
[0005] The invention also relates to a set of ophthalmic
devices having different optical functions including at
least a same addition value.

BACKGROUND ART

[0006] It is known to manufacture ophthalmic devices
thanks to amachiningmethod carried out by amachining
system which machines a substrate, or blank, having a
so-called semi-finished face.
[0007] The ophthalmic device may have an optical
function including an addition value and a sphere value.
[0008] The substrate is generally selected amongst a
set of substrates having a same predetermined material
and a plurality of predetermined curvatures and also a
plurality of initial addition values on a semi-finished face
of the substrate.
[0009] A sub-set of substrates having the same pre-
determined material and the same predetermined cur-
vature is firstly selected amongst the plurality of sub-
strates, depending on the sphere value to be brought
to the ophthalmic device, and independently of the initial
addition values.
[0010] Then, a substrate is secondly selected amongst
the selected sub-set of substrates having the same pre-
determined material and the same predetermined cur-
vature, depending on the addition value to be brought to
the ophthalmic device.
[0011] If any, depending on the initial value of the
selected substrate, a supplemental addition value can
be added to another face of the selected substrate,
opposite to the semi-finished face of the substrate.
[0012] In addition, the substrate which is selected
amongst the selected sub-set of substrates is provided

with so-called manufacturing markings on predeter-
mined locations on one of the faces of the substrate.
[0013] Suchmanufacturingmarkings are used in order
to position the another face relative to the semi-finished
face for machining.
[0014] More generally, the another face of the selected
substrate is manufactured, for instance bymachining, so
that the ophthalmic device has the prescribed addition
and sphere values.
[0015] Then, further markings called positioningmark-
ings, or reference markings, are added by engraving on
predetermined locations on one of the faces of the sub-
strate.
[0016] Such positioning markings are used in order to
center the ophthalmic device relative to an eye of a
wearer thereof.

SUMMARY OF THE DISCLOSURE

[0017] The disclosure is directed to a method for man-
ufacturing an ophthalmic device having an optical func-
tion including at least an addition value and from a sub-
strate of the type disclosed above, which is easy and
convenient to implement.
[0018] The disclosure accordingly provides, according
to a first aspect, a method for manufacturing an ophthal-
mic device having an optical function including at least an
addition value, comprising the step of providing a sub-
strate having a first predetermined addition value on a
first face; and wherein the method comprises the step of
determining locations of positioning markings amongst
the first face and a second face opposite to the first face,
depending at least on the first predetermined addition
valueon the first faceof theprovided substrateandon the
addition value to bring to the ophthalmic device.
[0019] According to the disclosure, the ophthalmic de-
vice to be manufactured has positioning markings, also
called reference markings, which are determined and
located either on the first face or on the second face,
depending on the first predetermined addition value on
the first face and on the addition value to bring to the
ophthalmic device.
[0020] Therefore, the selection of the substrate from
which is manufactured the ophthalmic device is made
also according to the determined locations of the posi-
tioning markings.
[0021] Such positioning markings are used in order to
center the ophthalmic device relative to an eye of a
wearer thereof.
[0022] In addition, thanks to the method according to
the disclosure, for a given addition value to bring to the
ophthalmic device, it is possible to provide a substrate
having a first predetermined addition value on the first
face and determined locations either on the first face or
on the second face for the positioning markings.
[0023] It is to be noted that the positioning markings
can be added further to the step of providing the selected
substrate or can be providedwith the provided substrate.
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[0024] In particular, the provided substrate can com-
prise further markings called manufacturing markings,
which are used in order to position the second face
relative to the first face, which is a semi-finished face,
for machining the second face. Such manufacturing
markings are located on predetermined locations on
the first face.
[0025] If it is determined that the positioning markings
have to be located on the second face rather than on the
first face where are located the manufacturing markings,
the positioning markings are engraved on the second
face further to the machining of the second face.
[0026] If it is determined that the positioning markings
have to be located on the first face where are located the
manufacturing markings, such manufacturing markings
can be used also as positioning markings, or in variant,
the positioningmarkings are engraved further on the first
face further to the machining of the second face.
[0027] In other words, a set of substrates having each
for instance a same predetermined material and a same
predetermined curvature in addition to a first predeter-
minedaddition value on the first face, and amongstwhich
some substrates have the positioning markings located
on the first face and some other substrates are devoid of
positioning markings located on the first face, but have
only manufacturing markings on the first face, can be
used for a range of prescribed optical functions and thus
for a large set of progressive ophthalmic devices.
[0028] It is to be noted that the method may thus
comprise the step of engravings thepositioningmarkings
on the determined locations.
[0029] The positioning markings can be formed for
instance by micro-circles and/or micro-crosses and/or
other shapes of markings.
[0030] The positioning markings can be the markings
defined in reference to the norm ISO 10322‑2 in the
ophthalmic field.
[0031] The optical function to bring to the ophthalmic
device may include a sphere value, and the method may
comprise the steps of:

- selecting, depending at least on the sphere value to
bring to the ophthalmic device, a sub-set of sub-
strates having each a predetermined material and
the first face having a first predetermined curvature,
amongst a set of substrates having different materi-
als and different curvatures; and

- selecting, depending on both sphere value and ad-
dition value to bring to the ophthalmic device, the
provided substrate having the first predetermined
addition value on the first face, amongst the sub-
set of substrates having a predetermined material
and a first predetermined curvature and a plurality of
first predetermined addition values.

[0032] According to the disclosure, the ophthalmic de-
vice to bemanufactured has an optical function including
at least a sphere value and an addition value which are

brought to both faces of the ophthalmic device, with the
first face of the selected provided substrate which has a
selected predetermined curvature chosen as a function
of at least the sphere value andwhich has a selected first
predetermined addition value chosen as a function of at
least the sphere value and the addition value.
[0033] Because the selected sub-set of substrates and
the selected provided substrate amongst the selected
sub-set of substrates are chosen both as a function at
least of the sphere value to bring to the ophthalmic
device, the selections can be done simultaneously so
that the selected substrate can be chosen in one step,
includingalso if any thedeterminedpositioningmarkings,
or only the locations of the determined positioning mark-
ings to be added.
[0034] In otherwords, in a sub-set of substrates having
the same predetermined material and the same prede-
termined curvature, for a given addition value to bring to
the ophthalmic device, the selected provided substrate
amongst the sub-set of substrates may have the same
first predetermined addition value on the first face or
different first predetermined addition values on the first
face, for two different sphere values to bring to respective
ophthalmic devices, and if any positioning markings on
the first face or locations of the determined positioning
markings either on the first face or on the second face,
depending on the determined locations of these mark-
ings.
[0035] Therefore, the method according to the disclo-
sure allows to provide a large set of progressive ophthal-
mic devices from a limited set of substrates.
[0036] In addition to have the set of substrates, a range
of prescribed optical functions including a range of
sphere value, addition values and also locations of de-
termined positioning markings can also be proposed for
each selected provided substrate amongst the set, and
sub-set, of substrates.
[0037] The above shows that not only the sphere value
and the addition value, taken independently, plays a role
in the selection of the substrate, but they rather here play
a role in combination together and with the determined
locations of the positioning markings in the method ac-
cording to the disclosure.
[0038] Advantageous and convenient features of the
manufacturing method are described below.
[0039] The optical function to bring to the ophthalmic
device includes a cylinder value and the sub-set of sub-
strates is selectedalsodependingon thecylindervalue to
bring to the ophthalmic device.
[0040] The plurality of first predetermined addition va-
lues comprises between 3 and 5 values, for instance
between 0,25 diopters and 5 diopters with a pitch be-
tween 0,5 diopters and 2 diopters.
[0041] The step of determining locations of positioning
markings further depends at least on the first predeter-
mined curvature of the provided substrate and on the
sphere value to bring to the ophthalmic device
The positioning markings are located on a face amongst
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the first face and the second face of the provided sub-
strate, which is the most complex and/or which has the
highest addition value, the complexity being definedbyat
least one of the parameters amongst a highest cylinder
gradient and a highest sphere gradient on the respective
face.
[0042] Determining locations of positioning markings
takes into account a numerically simulated and/or phy-
sically testedoptical qualityof theophthalmicdevice tobe
manufactured.
[0043] Numerically simulated, respectively physically
tested, optical quality includes probability of, respectively
actual, inacceptable properties of the ophthalmic device
to be manufactured due to manufacturing errors.
[0044] The method comprises a step of determining a
second curvature value and a second addition value to
bring to the second face of the provided substrate, de-
pending on the first face of the provided substrate and at
least on the addition value to bring to the ophthalmic
device.
[0045] The method comprises the steps of manufac-
turing the second face of the provided substrate to bring
at least the second curvature value and second addition
value thereto and engraving the positioning markings on
the determined locations on either the first face or the
second face obtained after manufacturing.
[0046] The method comprises the steps of positioning
thanks to the positioningmarkings the ophthalmic device
in a frame of spectacle lenses for centering the ophthal-
mic device relative to an eye of a wearer.
[0047] The disclosure also provides, according to a
second aspect, a command and control unit configured
formanufacturing anophthalmic device havinganoptical
function including at least an addition value and including
system elements configured to run a computer program
in order to implement at least the steps of: providing a
substratehavingafirst predeterminedadditionvalueona
first face, and determining locations of positioning mark-
ings amongst the first face and a second face opposite to
the first face, depending at least on the first predeter-
mined addition value on the first face of the provided
substrate and the addition value to bring to the ophthal-
mic device.
[0048] The command and control unit may also imple-
ment the steps of: selecting, depending at least on a
sphere value to bring to an ophthalmic device, a sub-
set of substrates having each a predetermined material
and comprising a first face having a first predetermined
curvature, amongst a set of substrates having different
materials and different curvatures; and selecting, de-
pending on both sphere value and addition value to bring
to the ophthalmic device, the provided substrate having
the first predetermined addition value on the first face,
amongst the sub-set of substrates having a predeter-
minedmaterial and a first predetermined curvature and a
plurality of first predetermined addition values.
[0049] The disclosure also provides, according to a
third aspect, a manufacturing system comprising a tool

formanufacturing anophthalmic device havinganoptical
function including at least an addition value, and a com-
mand and control unit, the system being configured for
carrying out at least the following: providing a substrate
having a first predetermined addition value on a first face,
and determining locations of positioning markings
amongst the first face and a second face opposite to
the first face, depending at least on the first predeter-
mined addition value on the first face of the provided
substrate and the addition value to bring to the ophthal-
mic device.
[0050] The manufacturing system may also be config-
ured for carrying out at least the steps of: determining a
second curvature value and a second addition value to
bring to the second face of the provided substrate, de-
pending on the first face of the provided substrate and at
least on the addition value to bring to the ophthalmic
device, manufacturing the second face of the provided
substrate so that to obtain the ophthalmic device, and
optionally engraving the positioning markings on either
the first face or the second face obtained after manufac-
turing, and also optionally positioning thanks to the po-
sitioning markings the ophthalmic device in a frame of
spectacle lenses for centering the ophthalmic device
relative to an eye of a wearer.
[0051] The manufacturing system may also be config-
ured for carrying out at least the steps of: selecting,
depending at least on a sphere value to bring to an
ophthalmic device, a sub-set of substrates having each
a predetermined material and comprising a first face
having a first predetermined curvature, amongst a set
of substrates having different materials and different
curvatures; and selecting, depending on both sphere
value and addition value to bring to the ophthalmic de-
vice, the provided substrate having the first predeter-
mined addition value on the first face, amongst the
sub-set of substrates having a predetermined material
and a first predetermined curvature and a plurality of first
predetermined addition values.
[0052] The disclosure also provides, according to a
fourth aspect, to a computer program including instruc-
tions configured to implement at least the steps of: pro-
viding a substrate having a first predetermined addition
value on a first face, and determining locations of posi-
tioningmarkingsamongst thefirst faceandasecond face
opposite to the first face, depending at least on the first
predetermined addition value on the first face of the
provided substrate and the addition value to bring to
the ophthalmic device, when said computer program is
run by a computer.
[0053] The computer programmay also be configured
to implement at least the stepsof: selecting, depending at
least on a sphere value to bring to the ophthalmic device,
a sub-set of substrates having each a predetermined
material and comprising a first face having a first pre-
determined curvature, amongst a set of substrates hav-
ing different materials and different curvatures; and se-
lecting, depending on both sphere value and addition
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value to bring to the ophthalmic device, the provided
substrate having the first predetermined addition value
on the first face, amongst the sub-set of substrates hav-
ing a predetermined material and a first predetermined
curvature and a plurality of first predetermined addition
values, when said computer program is run by a com-
puter.
[0054] The disclosure also provides, according to a
fifth aspect, a client-server communication interface to
be used for carrying out a method for manufacturing an
ophthalmic device having an optical function including at
least an addition value, comprising: providing a substrate
having a first predetermined addition value on a first face,
and determining locations of positioning markings
amongst the first face and a second face opposite to
the first face, depending at least on the first predeter-
mined addition value on the first face of the provided
substrate and the addition value to bring to the ophthal-
mic device; the client-server communication interface
being configured for transferring to a remote computer
at least some data, such as locations of positioning
markings, which are determined by a computer program
that implements at least some steps of themethod, when
said computer program is run in a command and control
unit, the remote computer implementing the other steps
the method.
[0055] The client-server communication interfacemay
also be used for carrying out the steps of: selecting,
depending at least on the sphere value to bring to the
ophthalmic device, a sub-set of substrates having each a
predetermined material and comprising a first face hav-
ing a first predetermined curvature, amongst a set of
substrates having different materials and different cur-
vatures; and selecting, depending on both sphere value
and addition value to bring to the ophthalmic device, the
provided substrate having the first predetermined addi-
tion value on the first face, amongst the sub-set of sub-
strates having a predetermined material and a first pre-
determined curvature and a plurality of first predeter-
mined addition values; the client-server communication
interface being configured for transferring to a remote
computer at least some data, such as sphere value and
addition value, which is determined by a computer pro-
gram that implements at least some steps of themethod,
when said computer program is run in a command and
control unit, the remote computer implementing the other
steps the method.
[0056] The disclosure also provides, according to a
sixth aspect, a set of ophthalmic devices having different
optical functions including at least a same addition value,
the ophthalmic devices being made from provided sub-
strates having different first predetermined addition va-
lues on respective first faces of the substrates, some
substrates having determined locations for positioning
markings on the first face and some other substrates
having determined locations for positioning markings on
a second face opposite to the first face.
[0057] The set of ophthalmic devices may also have

different optical functions including different sphere va-
lues and a same addition value, the ophthalmic devices
being made from provided substrates having different
first predetermined addition values on respective first
faces of the substrates, the substrate being selected
amongst a sub-set of substrates having a same prede-
termined material and a same first predetermined cur-
vature and a plurality of first predetermined addition
values on the respective first faces.

BRIEF DESCRIPTION OF THE DRAWINGS

[0058] Thedescription of the disclosure nowcontinues
with a detailed description of advantageous embodi-
ments given hereinafter by way of nonlimiting example
and with reference to the appended drawings.

Figure 1 schematically depicts a manufacturing sys-
tem comprising amachining device and a command
and control unit, configured to carry out steps of a
method for manufacturing an ophthalmic device,
according to the disclosure.
Figure 2 diagrammatically shows a client-server
communication interface comprising system parts
configured for transferring at least some data deter-
minedby themethodaccording to thedisclosure, toa
remote data processing system.
Figure 3a is a section view of a substrate provided
and manufactured in order to obtain the ophthalmic
device thanks to the method according to the dis-
closure.
Figure 3b is a top view of the provided substrate of
Figure 3a.
Figure 3c is a rear view of a variant of the provided
substrate of Figure 3a.
Figure 4 is a block diagram illustrating main operat-
ing steps of the method for manufacturing an
ophthalmic device obtained thanks to the manufac-
turing system and/or to the client-server communi-
cation interface illustrated in Figures 1 and 2.
Figure 5 is a block diagram illustrating more detailed
operating steps of the method for manufacturing an
ophthalmic device illustrated in Figure 4.
Figure 6 represents a determined tablewhich can be
stored in a command and control unit of the manu-
facturing system and/or of the client-server commu-
nication interface illustrated in Figures 1 and 2, used
for determining the selected and provided substrate.
Figure 7a represents a quality map of an ophthalmic
devicemade froma selected and provided substrate
for instance thanks to Figure 6, with locations of
positioning markings located on a first face of the
substrate.
Figure 7b is similar to Figure 7a, representing a
quality map of an ophthalmic device made from a
selected and provided substrate, with positioning
markings located on a second face opposite to the
first face of the substrate.
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Figure 7c is similar to Figures 7a and 7b, represent-
ing a qualitymap of an ophthalmic devicemade from
a selected and provided substrate, with positioning
markings located both on the first face and second
face, depending on an addition value of an optical
function of the ophthalmic substrate.
Figure 7d is similar to Figure 6 except that it repre-
sents the locations of the position markings on the
determined table.

DETAILED DESCRIPTION OF EXAMPLE EMBODI-
MENTS

[0059] The disclosure is directed to a method for man-
ufacturing an ophthalmic device from a selected and
provided substrate in a set of determined substrates.
[0060] In particular, thanks to the method according to
the disclosure, it is possible to provide a large set of
progressive ophthalmic devices from a limited set of
substrates.
[0061] Figure 1 illustrates a manufacturing system
configured to carry out the manufacturing of the ophthal-
mic device from the selected and provided substrate 3.
[0062] The system may comprises a manufacturing
machine 21 and system parts generally formed by at
least one command and control unit 22 configured to
communicate with a data processing system (or control
unit) of themachine 21 and configured to run a computer
program having instructions configured to implement at
least the manufacturing step of the method, when said
computer program is run by a computer.
[0063] The machine 21 is here a numerical-control
machine, numerical control denoting the set of equip-
ment and software, the function of which is to give move-
ment instructions to all the elements of the machine.
[0064] The machine 21 comprises here a cutting tool
27 and a data processing system or a control unit (not
shown) configured for controlling the cutting-tool 27,
which is for instance mounted on a moveable arm.
[0065] The command and control unit 22 comprises a
microprocessor 23 having a memory 24, in particular a
non-volatile memory, allowing it to load and store the
computer program, also called software, which when it is
executed in themicroprocessor 23, allows the implemen-
tation of method according to the disclosure.
[0066] This non-volatile memory 24 is for example of
the ROM ("read only memory") type.
[0067] The command and control unit 22 further com-
prises a memory 25, in particular a volatile memory,
allowing data to be stored during the execution of the
software and the implementation of the method.
[0068] This volatile memory 25 is for example of the
RAM or EEPROM type (respectively "random access
memory" and "electrically erasable programmable read
only memory").
[0069] The command and control unit may be only at
least partially integrated into themachine. In otherwords,
the control unit may be arranged in part, or in whole,

outside the machine.
[0070] The command and control unit can form at least
partially a part of themachine andmay comprise one or a
plurality of command and control modules located inside
and/or outside the machine.
[0071] The machine 21 is here configured to machine
at least a face of the selected and provided substrate 3
which ismountedaccording to adeterminedposition ona
blocking device 4 in order to form the ophthalmic device.
[0072] The machine 21 can also be configured to en-
grave the positioning markings on the determined loca-
tions on the provided substrate, after machining.
[0073] The command and control unit 22 is configured
to command and control at least some steps of the
manufacturing method described below in reference to
Figures 4 and 5.
[0074] Figure 2 shows a client-server communication
interface 26 comprising for instance a so-called supplier
side29aandanother, so-called client side29b, and these
two sides communicating via an internet interface 28.
[0075] The supplier side comprises a server 29a linked
to a data processing system or a command and control
unit 22a of the same type as that in Figure 1, this server
29a being configured to communicate with the internet
interface 28.
[0076] The client side 29b is configured to communi-
cate with the internet interface 28, and is linked to a data
processing system or a command and control unit 22b of
the same type as that of the supplier side.
[0077] Further, the command and control unit 22b on
the client-side is linked to a manufacturing machine 21b
of the same type as that in Figure 1 for manufacturing at
least a face of the ophthalmic substrate 3.
[0078] For instance, the commandand control unit 22b
on the client-side is configured for receiving by a user
some parameters about the ophthalmic device to be
manufactured and in particular an optical function includ-
ing at least an addition value, a sphere value and/or a
cylinder value.
[0079] Thecommandandcontrol unit 22bon the client-
side, using the internet 28 and server 29a interface,
sends the data received to the command and control unit
22a on the supplier-side for the determination of other
parameters, such as locations of positioningmarkings on
the substrate 3.
[0080] The command and control unit 22a on the sup-
plier-side executes the computer program that it contains
in order to determine the locations of the positioning
markings.
[0081] The command and control unit 22a on the sup-
plier-side executes the computer program that it contains
in order to select, depending at least on a sphere value to
bring to the ophthalmic device, a sub-set of substrates
having each a predetermined material and comprising a
first facehavingafirst predeterminedcurvature, amongst
a set of substrateshavingdifferentmaterials anddifferent
curvatures; and to select, depending on both sphere
value and addition value to bring to the ophthalmic de-
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vice, the provided substrate 3 having the first predeter-
mined addition value on the first face, amongst the sub-
set of substrates having a predetermined material and a
first predetermined curvature and a plurality of first pre-
determined addition values.
[0082] Using the server 29a and the internet interface
28, the command and control unit 22a on the supplier-
side sends the manufacturing file and operational para-
meters, namely at least the determined locations of po-
sitioning markings on the selected and provided sub-
strate 3.
[0083] The command and control unit 22b on the client
side is here configured to execute software for imple-
menting the other steps of the method for manufacturing
the ophthalmic device thanks to the manufacturing sys-
tem 21b.
[0084] In variant, a step of determining locations of
positioningmarkings can be carried out by the command
and control unit 22b on the client side.
[0085] In another variant, the manufacturing system
can be located on the supplier side so that the command
and control unit 22a on the supplier side is further con-
figured to machine the ophthalmic surface.
[0086] Figures3a to3cshow theselectedandprovided
substrate 3which is to bemanufactured in order to obtain
the ophthalmic device thanks to the method according to
the disclosure.
[0087] The selected and provided substrate 3 is made
from a predetermined material.
[0088] The selected and provided substrate 3 has a
first face 11, which is here a semi-finished face, having a
first predetermined curvature value and a first predeter-
mined addition value.
[0089] The selected and provided substrate 3 has a
second face 12, opposite to the first face 11, and an edge
10 defining an outline and joining the first face 11 and the
second face 12.
[0090] In Figure 3b, the selected and provided sub-
strate 3 has also some positioning markings 14 for in-
stance in a shape of micro-crosses and which are here
located on the first face 11 on determined locations.
[0091] In particular, themanufacturingmarkings14are
made on the first face 11 of the selected and provided
substrate 3 and are used for positioning the second face
12 relative to the first face 11, which is a semi-finished
face, on the blocking device 4, at least for machining the
second face 12, so as to obtain the ophthalmic device
having at least the finished or semi-finished second face
13, thus acting as manufacturing markings.
[0092] In this respect, the finished or semi-finished
second face 13 may comprise a second curvature value
and/or a second addition value, so that the ophthalmic
device thus obtained has a prescribed optical function
including at least the addition value, the sphere value
and/or the cylinder value.
[0093] The finished lens will also include positioning
markings. According to the disclosure, such positioning
markings can be located either on the first face 11 or on

the finished or semi-finished second face 13 obtained
from thesecond face12, andespecially on the facewhich
is themost complexand/orwhichhas thehighest addition
value.
[0094] In other words, the positioning markings can be
different from the manufacturing markings 14.
[0095] Figure 3c is a rear viewof the ophthalmic device
obtained from the selected and provided substrate 3 and
machined, showing the finished or semi-finished second
face 13 obtained from the second face 12 manufactured
and onwhich are engraved positioningmarkings 14 here
in a shape of micro-circles. The positioning markings 14
on Figure 3c are also manufacturing markings.
[0096] It is to be noted that the complexity is defined by
at least oneof the parameters amongst a highest cylinder
gradient and a highest sphere gradient on the respective
face of the selected and provided substrate 3.
[0097] Figure 4 shows steps formanufacturing 100 the
ophthalmic device from the selected and provided sub-
strate 3, the ophthalmic device having an optical function
including at least the addition value, the sphere value
and/or the cylinder value, thanks to the system and/or to
the client-server communication interface illustrated in
Figures 1 and 2.
[0098] In a first embodiment, the method comprises
the step of providing 101 a substrate having a first pre-
determined addition value on the first face 11, and the
step of determining 102 locations of the positioningmark-
ings 14 made amongst the first face 11 and the second
face 12 opposite to the first face 11, the locations of the
positioning markings 14 being determined depending at
least on the first predetermined addition value on the first
face 11 of the selected and provided substrate 3 and on
the addition value to bring to the ophthalmic device.
[0099] The method may then comprise the step of
selecting 103 the substrate having the positioning mark-
ings 14 on the determined locations or being devoid of
positioning markings amongst a set of substrates having
the first predetermined addition value on the first face 12
and positioning markings 14 on different locations or
devoid of positioning markings.
[0100] In variant, themethodmay comprise the step of
engravings 104 the markings on the determined loca-
tions on the provided substrate 3 if not yet engraved.
[0101] In a second embodiment illustrated on Figure 5,
which can be combined to the first embodiment, the
method further comprises the step of receiving 105 the
optical function including the addition value, the sphere
value and if any the cylinder value to bring to the ophthal-
mic device.
[0102] The method comprises the step of selecting
106, depending at least on the sphere value and if any
cylinder value to bring to the ophthalmic device, a sub-set
of substrates being each made from the same predeter-
mined material and having each the first face having the
first predetermined curvature, amongst a set of sub-
strates having different materials and different curva-
tures.
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[0103] The method comprises the step of selecting
107, depending on the sphere value, if any the cylinder
value, and the addition value to bring to the ophthalmic
device, the provided substrate 3 having the first prede-
termined addition value on the first face 11, amongst the
sub-set of substrates having the predetermined material
and the first predetermined curvature and a plurality of
first predetermined addition values.
[0104] The plurality of first predetermined addition va-
lues may comprise between 3 and 5 values, for instance
between 0,25 diopters and 5 diopters with a pitch be-
tween 0,5 diopters and 2 diopters.
[0105] The method may then comprise the step of
determining 102 locations of the positioning markings
14, depending on the first predetermined addition value
and on the first predetermined curvature on the first face
11 of the selected and provided substrate 3, and on the
addition value and sphere value and if any on cylinder
value to bring to the ophthalmic device.
[0106] The method may further comprises the step of
determining 108 a second curvature value and a second
addition value to bring to the second face 12 of the
selected and provided substrate 3, depending on the first
face 11 of the selected and provided substrate 3 and at
least on the addition value to bring to the ophthalmic
device.
[0107] The method may also comprise the steps of
positioning 109 the selected and provided substrate 3
thanks to themanufacturingmarkings (whcich canbe the
same as the positioning markings), and manufacturing
110, for instance bymachining, the second face 12 of the
selected and provided substrate 3 to bring at least the
second curvature value and the second addition value
thereto, in order to obtain the finished or semi-finished
second face 13 of the ophthalmic device.
[0108] The method then comprises, if any, the step of
engravings 104 (illustrated in Figure 4) the positioning
markings 14 on the determined locations on the first face
11 or on the finished or semi-finished second face 13
obtained from the second face 12.
[0109] It is to be noted that the step of determining 102
locations of the positioning markings 14 may take into
account a numerically simulated optical quality of the
ophthalmic device to be manufactured, the numerically
simulated optical quality including probability of inaccep-
table properties of the ophthalmic device to be manufac-
tured due to manufacturing errors.
[0110] In variant or in combination, the step of deter-
mining 102 locations of the positioning markings 14 may
take into account a physically tested optical quality of the
ophthalmic device to be manufactured, the physically
tested optical quality including actual inacceptable prop-
erties of the ophthalmic device to bemanufactureddue to
manufacturing errors.
[0111] Figure 6 represents a determined table used for
determining the selected and provided substrate 3.
[0112] In particular, the table is here provided for a set
of substrates made from a predetermined material and

with the first face having a first predetermined curvature.
[0113] The substrates of the set of substrates have
here for instance three distinct first predetermined addi-
tion values, namely FA1 diopters, FA2 diopters and FA3
diopters, on the first face of the substrate.
[0114] The table shows that the first predetermined
addition values amongst FA1, FA2 and FA3 can be
selected depending on both the addition value and the
sphere value to bring to the ophthalmic device.
[0115] In addition, the table shows that for a given
addition value to bring to the ophthalmic device, the
choiceof thefirst predeterminedadditionvaluesamongst
FA1, FA2andFA3maybedone depending on the sphere
value to bring to the ophthalmic device.
[0116] Saidotherwise, the table also shows that a large
range of prescribed optical function can be brought to the
ophthalmic device for a given set of substrates.
[0117] It is to be noted that the second addition value to
bring to the second face of the substrate can be deter-
mined thanks to the first predetermined addition values
and the addition value. The second addition value can be
positive or negative.
[0118] It is the same for the second curvature value to
bring to the second face of the substrate, which is thus
determined at least thanks to the first predetermined
curvature and to the sphere value and, if any cylinder
value.
[0119] Such table can be duplicated at least with dif-
ferent materials and/or first predetermined curvatures of
the substrates.
[0120] In addition, as explained below, such table can
be built for more than three first predetermined addition
values, and more generally between 3 and 5 values, for
instance between 0,25 diopters and 5 diopters with a
pitch between 0,5 diopters and 2 diopters.
[0121] The tables can be stored in a command and
control unit of the manufacturing system and/or of the
client-server communication interface illustrated in Fig-
ures1and2andcanbeused for determining theselected
andprovided substrate 3 fromwhich ismade theophthal-
mic device.
[0122] Figure 7a represents the quality map of the
ophthalmic device made from the selected and provided
substrate 3, for instance thanks to the above described
table(s), when thepositioningmarkings14are locatedon
the first face 11 thereof.
[0123] In other words, the positioning markings 14 are
located on the first face 11 whatever the location on the
table illustrated in Figure 6.
[0124] To be noted that the positioning markings can
be also themanufacturingmarkings or can be different to
the manufacturing markings.
[0125] As explained above, the optical quality can be
numerically simulated and/or physically tested, based
respectively on probability of and/or actual inacceptable
properties of the ophthalmic device to be manufactured
due to manufacturing errors caused by the positioning of
the selected and provided substrate on the blocking
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device for the machining of the second face.
[0126] The optical quality is here obtained from simu-
lations and classified from a first level to a fourth level,
from light gray to dark gray, referenced L1, L2, L3 and L4.
The first level corresponding to the lighter gray refers to
negligible errors and thus high quality while the fourth
level corresponding to the darker gray refers to high
errors and thus low quality.
[0127] In particular, Figure 7a illustrates that the loca-
tions of the positioningmarkings 14 can be determined at
least fromsimulations, bymodelinganophthalmic device
with positioning markings on the first face corresponding
to a front diopter, simulating a positioning error of the
second face corresponding to the rear diopter with re-
spect to the front diopter of the ophthalmic device, as-
suming that the front diopter is correctly positioned with
respect to a wearer’s eye, and evaluating a performance
of such an ophthalmic device for the wearer.
[0128] Figure 7a shows a first distribution of the optical
quality from thefirst level to the fourth level, dependingon
the optical function including addition value and sphere
value of simulated ophthalmic devices.
[0129] Figure 7b is similar to Figure 7a, representing
the quality map of the ophthalmic device made from the
selected and provided substrate 3, when the positioning
markings 14 are located on the second face 12 thereof.
[0130] In other words, the positioning markings 14 are
located on the second face 12 whatever the location on
the table illustrated in Figure 6.
[0131] Therefore, Figure 7b illustrates that the loca-
tions of the positioningmarkings 14 can be determined at
least fromsimulations, bymodelinganophthalmic device
withpositioningmarkingson the reardiopter, simulatinga
positioning error of the front diopter with respect to the
rear diopter of the ophthalmic device, assuming that the
rear diopter is correctly positioned with respect to a
wearer’s eye, and evaluating a performance of such an
ophthalmic device for the wearer.
[0132] Figure 7b shows a second distribution of the
optical quality from the first level to the fourth level,
dependingon theoptical function includingadditionvalue
and sphere value of simulated ophthalmic devices.
[0133] The second distribution clearly differs from the
first distribution, thus showing that it is possible to deter-
mine the best locations of the positioning markings from
the above simulations, depending on the optical function
and thanks to the above described table(s).
[0134] In this respect, Figure 7c is thus similar to Fig-
ures 7a and 7b, and represents the quality map of the
ophthalmic device made from the selected and provided
substrate 3, when the positioning markings 14 are lo-
catedbothon the first face11andsecond face12 thereof,
depending at least on the first predetermined addition
value on the first face 11 and on the first predetermined
curvature, and on the addition value and sphere value to
bring to the ophthalmic device.
[0135] In other words, the positioning markings 14 are
located either on the first face 11 or on the second face 12

depending on the locations on the table illustrated in
Figure 6.
[0136] It is illustrated in Figure 7d which is similar to
Figure 6 andwhich shows onwhich areas of the table the
positioning markings 14 are located on the first face 11
and on the second face 12.
[0137] In this example, the positioningmarkings 14 are
located on the first face 11 on the area of the table
corresponding to FA2 and FA3, referenced Front on
Figure 7d, and on the second face 12 on another area
of the table corresponding to FA1, referenced Rear on
Figure 7d.
[0138] Figure 7c thus shows a third distribution of the
optical quality only from the first level to a second level of
optical quality, depending on the optical function includ-
ing addition value and sphere value of simulated ophthal-
mic devices.
[0139] Therefore, Figure 7c illustrates that the loca-
tionsof thepositioningmarkings14canbedeterminedas
an optimal manner thanks to the above simulations, by
choosing, in reference to Figure 7d, the locations of the
positioning markings that provide the awaited perfor-
mances for the wearer in term of quality and in the
presence of positioning errors.
[0140] Such a third distribution can be also physically
tested with wearers in order to confirm the optical quality
in real-life conditions.
[0141] According to the disclosure, the ophthalmic de-
vice to be manufactured has thus positioning markings
14 which are determined and located either on the first
face 11 or on the second face 12, depending on the first
predetermined addition value on the first face 11 and on
the addition value to bring to the ophthalmic device.
[0142] Therefore, the selection of the substrate 3 from
which is manufactured the ophthalmic device is made
also according to the determined locations of the posi-
tioning markings 14.
[0143] In addition, thanks to the method according to
the disclosure, for a given addition value to bring to the
ophthalmic device, it is possible to provide a substrate 3
having a first predetermined addition value on the first
face 11 and determined locations either on the first face
11 or on the second face 12 for the positioning markings
14.
[0144] As explained above, if it is determined that the
positioning markings 14 have to be located on the first
face 11where are locatedmanufacturingmarkings, such
manufacturing markings can be used also as positioning
markings, or in variant, the positioning markings are
engraved further on the first face further to themachining
of the second face. In this case, it is possible to provide
the substrate 3 with the positioning markings 14.
[0145] In contrast, if it is determined that thepositioning
markings 14 have to be located on the second face 12
rather than on the first face 11 where are located man-
ufacturing markings, the positioning markings 14 are
engraved on the second face further to the machining
of the second face12. In this case, it is possible to provide
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the substrate 3 without the positioning markings, which
are engraved later.
[0146] In other words, a set of substrates having each
for instance a same predetermined material and a same
predetermined curvature in addition to a first predeter-
minedaddition value on the first face, and amongstwhich
some substrates have the positioning markings located
on the first face and some other substrates are devoid of
positioning markings located on the first face, but have
only manufacturing markings on the first face, can be
used for a range of prescribed optical functions and thus
for a large set of progressive ophthalmic devices.
[0147] Therefore, the method according to the disclo-
sure allows to manufacture a set of ophthalmic devices
having different optical functions including at least a
sameaddition value, the ophthalmic devices beingmade
from provided substrates 3 having different first prede-
termined addition values on the respective first faces 11
of the substrates, some substrates having determined
locations for positioning markings 14 on the first face 11
and some other substrates having determined locations
for positioningmarkings 12 on a second face 12 opposite
to the first face 11.
[0148] In addition, according to the disclosure, the
ophthalmic device to be manufactured has an optical
function including at least a sphere value and an addition
value which are brought to both faces of the ophthalmic
device, with the first face 11 of the selected provided
substrate 3 which has a selected first predetermined
curvature chosen as a function of at least the sphere
value and which has a selected first predetermined addi-
tion value chosen as a function of at least the sphere
value and the addition value.
[0149] Because the selected sub-set of substrates and
the selected provided substrate amongst the selected
sub-set of substrates are chosen both as a function at
least of the sphere value to bring to the ophthalmic
device, the selections can be done simultaneously so
that the selected substrate can be chosen in one step,
including also the determined positioning markings 14.
[0150] In otherwords, in a sub-set of substrates having
the same predetermined material and the same prede-
termined curvature, for a given addition value to bring to
the ophthalmic device, the selected provided substrate 3
amongst the sub-set of substrates may have the same
first predetermined addition value on the first face 11 or
different first predetermined addition values on the first
face 11, for two different sphere values to bring to re-
spective ophthalmic devices, and if anypositioningmark-
ings 14 on the first face 11 or locations of the determined
positioning markings 14 either on the first face 11 or on
the second face 12, depending on the determined loca-
tions of these positioning markings.
[0151] Therefore, the method according to the disclo-
sure allows to provide a large set of progressive ophthal-
mic devices from a limited set of substrates 3.
[0152] In particular, the method according to the dis-
closure allows to use a so-called "semi-finished map-

pings" based for instance on Figures 6 and 7a-d where
the complexity of the ophthalmic device is either on the
first face or on the second face, by taking into account
good performances for the wearer in spite of potential
positioning errors between the opposite faces of the
ophthalmic device.
[0153] The set of ophthalmic devices may also have
different optical functions including different sphere va-
lues and a same addition value, the ophthalmic devices
being made from provided substrates 3 having different
first predetermined addition values on respective first
faces 11 of the substrates, the substrate being selected
amongst a sub-set of substrates having a same prede-
termined material and a same first predetermined cur-
vature and a plurality of first predetermined addition
values on the respective first faces 11.
[0154] In addition to have the set of substrates, a range
of prescribed optical functions including a range of
sphere value, addition values and also locations of de-
termined positioning markings 14 can also be proposed
for each selected provided substrate 3 amongst the set,
and sub-set, of substrates.
[0155] The above also shows that not only the sphere
value and the addition value, taken independently, plays
a role in the selection of the substrate 3, but they rather
here play a role in combination together and with the
determined locations of the positioning markings 14 in
the method according to the disclosure.
[0156] Furthermore, the method according to the dis-
closure can be used for making aesthetic ophthalmic
devices, for instance having a thinner edge and a limited
center thickness despite the progressive prescribed fea-
tures.
[0157] Indeed, the distribution of the addition valueson
the opposite faces of the ophthalmic device can be
defined based on aesthetics considerations. For in-
stance, if we want to obtain an ophthalm ic device as flat
as possible, a substrate having a low addition value on a
front face can be selected so that to add a higher addition
value on a rear face. In another example, including hype-
ropes high add, the ophthalmic device may become
biconvex if the substrate has a too low first curvature.
A substrate having a major part or all the addition of the
ophthalmic devicecanbeselectedsoas toobtain aflatter
ophthalmic device without biconvexity.
[0158] It should be noted more generally that the dis-
closure is not limited to the examples described and
represented.

Claims

1. Method formanufacturinganophthalmic devicehav-
ing an optical function including at least an addition
value, comprising providing (101) a substrate (3)
having a first predetermined addition value on a first
face (11); wherein the method comprises determin-
ing (102) locations of positioning markings (14)
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amongst the first face and a second face (12) oppo-
site to the first face, depending at least on the first
predetermined addition value on the first face of the
provided substrate and the addition value to bring to
the ophthalmic device.

2. Method according to claim 1, wherein the optical
function to bring to the ophthalmic device includes
a sphere value, the method comprising:

- selecting (106), depending at least on the
sphere value to bring to the ophthalmic device,
a sub-set of substrates having each a predeter-
mined material and the first face (11) having a
first predetermined curvature, amongst a set of
substrates having different materials and differ-
ent curvatures; and
- selecting (107), depending on both sphere
value and addition value to bring to the ophthal-
micdevice, theprovidedsubstrate (3) having the
first predetermined addition value on the first
face (11), amongst the sub-set of substrates
having a predetermined material and a first pre-
determined curvature and a plurality of first pre-
determined addition values.

3. Method according to claim 2, wherein the optical
function to bring to the ophthalmic device includes
a cylinder value and the sub-set of substrates is
selected also depending on the cylinder value to
bring to the ophthalmic device.

4. Method according to one of claims 2 and 3, wherein
the plurality of first predetermined addition values
comprises between 3 and 5 values, for instance
between 0,25 diopters and 5 diopters with a pitch
between 0,5 diopters and 2 diopters.

5. Method according to any one of claims 2 to 4, where-
in determining (102) locations of positioning mark-
ings (14) further depends at least on the first pre-
determined curvature of the provided substrate (3)
and on the sphere value to bring to the ophthalmic
device.

6. Method according to any one of claims 1 to 5, where-
in the positioningmarkings (14) are located on a face
amongst the first face (11) and the second face (12)
of the provided substrate (3), which is the most
complexand/orwhichhas thehighest additionvalue,
the complexity being defined by at least one of the
parameters amongst a highest cylinder gradient and
a highest sphere gradient on the respective face.

7. Method according to any one of claims 1 to 6, where-
in determining (102) locations of positioning mark-
ings (14) takes into account a numerically simulated
and/orphysically testedoptical quality of theophthal-

mic device to be manufactured.

8. Method according to any one of claims 1 to 7, com-
prising determining (108) a second curvature value
and a second addition value to bring to the second
face (12) of the provided substrate (3), depending on
the first face (11) of the provided substrate and at
least on the addition value to bring to the ophthalmic
device.

9. Method according to claim 8, comprising manufac-
turing the second face (12) of the provided substrate
(3) to bring at least the second curvature value and
second addition value thereto and optionaly engrav-
ing the positioning markings (14) on the determined
locations on either the first face (11) or the second
face (12) obtained after manufacturing.

10. Command and control unit configured for manufac-
turing an ophthalmic device having an optical func-
tion including at least an addition value and including
system elements configured to run a computer pro-
gram in order to implement at least the following:
providing (101) a substrate (3) having a first prede-
termined addition value on a first face (11), and
determining (102) locations of positioning markings
(14) amongst the first face and a second face (12)
opposite to the first face, depending at least on the
first predetermined addition value on the first face of
theprovidedsubstrateand theaddition value tobring
to the ophthalmic device.

11. Manufacturing system comprising a tool for manu-
facturing an ophthalmic device having an optical
function including at least an addition value, and a
command and control unit, the system being config-
ured for carrying out at least the following: providing
(101) a substrate (3) having a first predetermined
addition value on a first face (11), and determining
(102) locations of positioningmarkings (14) amongst
the first face and a second face (12) opposite to the
first face, depending at least on the first predeter-
mined addition value on the first face of the provided
substrate and the addition value to bring to the
ophthalmic device.

12. Manufacturing system according to claim 11, config-
ured for carrying out the following: determining (108)
a second curvature value and a second addition
value to bring to the second face (12) of the provided
substrate (3), depending on the first face (11) of the
provided substrate and at least on the addition value
to bring to the ophthalmic device, manufacturing
(110) the second face of the provided substrate to
bring at least the second curvature value and second
addition value thereto so that to obtain the ophthal-
mic device, and optionally engraving the positioning
markings (14) on either the first face or the second
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face obtained after manufacturing, and also option-
ally positioning thanks to the positioning markings
the ophthalmic device in a frame of spectacle lenses
for centering the ophthalmic device relative to an eye
of a wearer.

13. Computer program including instructions configured
to implement at least the following: providing (101) a
substrate (3) having a first predetermined addition
value on a first face (11), and determining (102)
locations of positioning markings (14) amongst the
first face and a second face (12) opposite to the first
face, depending at least on the first predetermined
addition value on the first face of the provided sub-
strate and the addition value to bring to the ophthal-
mic device, when said computer program is run by a
computer.

14. Client-server communication interface to be used for
carrying out a method for manufacturing an ophthal-
mic device having an optical function including at
least anaddition value, comprising: providing (101) a
substrate (3) having a first predetermined addition
value on a first face (11), and determining (102)
locations of positioning markings (14) amongst the
first face and a second face (12) opposite to the first
face, depending at least on the first predetermined
addition value on the first face of the provided sub-
strate and the addition value to bring to the ophthal-
mic device; the client-server communication inter-
face being configured for transferring to a remote
computer at least some data, such as locations of
positioning markings, which are determined by a
computer program that implements at least some
steps of themethod, when said computer program is
run in a command and control unit, the remote com-
puter implementing the other steps the method.

15. Set of ophthalmic devices having different optical
functions including at least a same addition value,
the ophthalmic devices being made from provided
substrates (3) having different first predetermined
addition values on respective first faces (11) of the
substrates, some substrates having determined lo-
cations for positioningmarkings (14) on the first face
and some other substrates having determined loca-
tions for positioning markings (14) on a second face
(12) opposite to the first face.
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