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Description
TECHNICAL FIELD

[0001] The present invention relates to a processing
control data acquiring apparatus, a processing control
data acquiring method and a processing control data ac-
quiring program that acquire processing control data for
processing an eyeglasses lens.

BACKGROUND

[0002] There is known an eyeglasses lens processing
apparatus that processes an eyeglasses lens. The eye-
glasses lens processing apparatus acquires processing
control data for forming a bevel or groove in a peripheral
edge of the eyeglasses lens or making a hole in the eye-
glasses lens, and performs processing based on the ac-
quired processing control data. For the design of the eye-
glasses lens, the eyeglasses lens processing apparatus
may form a flat surface on a lens surface of the eyeglass-
es lens via faceting (For example, see JP-A-
2002-126983.). The eyeglasses lens processing appa-
ratus is capable of forming polygonal faces on the lens
surface like those of a jewelry via the faceting.

[0003] From EP 1 852 216 A1, an eyeglass lens
processing apparatus for processing an eyeglass lens is
known, which includes: a facetting tool that facets an
edge corner of the lens which has been finished; a lens
chuck that holds the lens; input means for inputting a
target lens shape; lens measuring means for obtaining
front and rear edge paths of the lens, which has been
finished, based on the input target lens shape; display
means for displaying a front outline graphic and a side
outline graphic as view from at least one direction based
on the measured front and rear edge paths; and setting
means for setting a facetting area of the lens. The display
means displays the set facetting area in the front and
side outline graphics.

[0004] The faceting is manually set, and it is difficult to
estimate the shape of the lens after the lens is faceted,
and to accurately perform the setting. For this reason,
the quality of the lens after the lens is faceted may not
be good. It takes time and labor to set the faceting.

SUMMARY

[0005] An object of the present disclosure is to provide
a processing control data acquiring apparatus, a
processing control data acquiring method and a process-
ing control data acquiring program that acquire process-
ing control data with which an operator is capable of eas-
ily faceting an eyeglasses lens.

BRIEF DESCRIPTION OF DRAWINGS
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Fig. 1 is an exterior view of a processing control data
acquiring apparatus.

Fig. 2is a schematic view of a lens processing mech-
anism portion.

Fig. 3 is a schematic view of a chamfering unit.

Fig. 4 is a schematic view of a lens surface shape
measuring unit.

Fig. 5 is a schematic view of a blocker unit.

Fig. 6 is a schematic configuration diagram of a lens
measurement mechanism.

Fig. 7 is a diagram illustrating a control system of the
processing control data acquiring apparatus.

Fig. 8 is a flowchart illustrating a control operation.
Fig. 9 is a differential image which is obtained by
detecting differences between a reference image
and a demonstration lens image.

Figs. 10A to 10C illustrate views describing the cal-
culation of a point on a processing trajectory after-
ward of faceting.

Fig. 11 isan example of adisplay screen of a monitor.

DETAILED DESCRIPTION
<Overview>

[0007] An overview of a processing control data ac-
quiring apparatus according to an embodiment of the
present invention will be described. Hereinafter, items
categorized by < > are used independently or connect-
edly.

<First Shape Information Acquiring Portion>

[0008] The processing control data acquiring appara-
tus includes a first shape information acquiring portion
(for example, a control portion 80). The first shape infor-
mation acquiring portion acquires target lens shape in-
formation of eyeglasses. The target lens shape informa-
tion of the eyeglasses may be information on an outer
shape of a demonstration lens or template. The target
lens shape information of the eyeglasses may be infor-
mation on an inner shape of a rim of an eyeglasses frame
(hereinafter, frame). If the rim of the frame has a protru-
sion portion that is to be fitted into a groove formed in the
lens, the first shape information acquiring portion may
acquire an inner shape of the protrusion portion of the
rim as the inner shape of the frame. If the rim of the frame
has a recessed portion into which a bevel formed in the
lens is to be fitted, the first shape information acquiring
portion may acquire an inner shape of the recessed por-
tion of the rim as the inner shape of the frame.

[0009] The first shape information acquiring portion
may acquire target lens shape information of the eye-
glasses which is measured by a separate apparatus dif-
ferent from the processing control data acquiring appa-
ratus. The first shape information acquiring portion may
acquire the targetlens shape information of the eyeglass-
es by measurement performed by a measurement por-
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tion (for example, an eyeglasses frame shape measuring
unit 20 or a blocker unit 30). The measurement portion
may be configured as being a contact type unit to come
into contact with at least one of the frame, the demon-
strationlens, and the template. The measurement portion
may be configured as being a non-contact type unit not
to come into contact with none of the frame, the demon-
stration lens, and the template.

[0010] The measurement portion having the contact
type configuration may have a tracing stylus and a tracing
stylus shaft. The tracing stylus may come into contact
with the recessed portion of the rim, and move along the
recessed portion of the rim. The tracing stylus shaft may
come into contact with at least one of the protrusion por-
tion of the rim, a peripheral edge of the demonstration
lens, and a peripheral edge of the template, and move
therealong. The first shape information acquiring portion
is capable of acquiring target lens shape information of
the eyeglasses by detecting movement positions of the
tracing stylus or the tracing stylus shaft.

[0011] The measurement portion having the non-con-
tact type configuration may have a light-radiating optical
system that radiates beams of measurement light, and
a light-receiving optical system that receives beams of
reflected light from the reflection of the beams of meas-
urement light. The light-radiating optical system may ra-
diate beams of measurement light onto at least one of
the rim of the frame, the peripheral edge of the demon-
stration lens, and the peripheral edge of the template.
The light-receiving optical system may receive beams of
reflected light from the reflection of the beams of meas-
urement light by at least one of the rim of the frame, the
peripheral edge of the demonstration lens, and the pe-
ripheral edge of the template. The first shape information
acquiring portion is capable of acquiring the target lens
shape information of the eyeglasses by analyzing the
beams of reflected light.

<Second Shape Information Acquiring Portion>

[0012] The processing control data acquiring appara-
tus includes a second shape information acquiring por-
tion (for example, the control portion 80). The second
shape information acquiring portion acquires the facet
shape information of the demonstration lens which is fac-
eted, as facet shape information detected from the dem-
onstration lens for the eyeglasses. The demonstration
lens for the eyeglasses may be at least one of a demon-
stration lens fitted into a frame and a demonstration lens
fixed to a frame. The facet shape information may be
information containing at least one of the shape of a facet
formed by faceting (in other words, the shape of a small
surface formed by faceting), a process line defined by
faceting (thatis, edge line formed by faceting), a process
width defined by faceting, and the like. The facet shape
information detected from the demonstration lens may
be facet shape information detected from a lens image
(demonstration lens image) which is a captured image
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of the demonstration lens.

[0013] The secondshape information acquiring portion
may acquire facet shape information from the demon-
stration lens which is faceted, by measuring the facet
shape information via the measurement portion (for ex-
ample, the blocker unit 30) of the eyeglasses lens
processing control data acquiring apparatus. In this case,
the measurement portion may include an imaging optical
system (for example, imaging optical system 63) that
captures an image of a lens surface of the demonstration
lens. The second shape information acquiring portion
may acquire facet shape information by detecting the fac-
et shape information from a demonstration lens image
captured by the imaging optical system. Therefore, an
operator is capable of easily acquiring the facet shape
information from an eyeglasses lens which is faceted. It
is also possible to further simplify an operation of acquir-
ing the information by using the imaging optical system
in the acquisition of both the targetlens shape information
of the eyeglasses and the facet shape information.
[0014] The secondshape information acquiring portion
may acquire the facet shape information thatis measured
by a separate apparatus different from the eyeglasses
lens processing control data acquiring apparatus. The
second shape information acquiring portion may acquire
facet shape information by receiving a demonstration
lens image captured by the separate apparatus, and de-
tecting the facet shape information from the demonstra-
tion lens image. In this case, the second shape informa-
tion acquiring portion may acquire facet shape informa-
tion by receiving the facet shape information detected
from the demonstration lens image captured by the sep-
arate apparatus.

[0015] The second shape information acquiring portion
may be configured to detect edges and acquire facet
shape information by detecting an increase or decrease
of luminance at each pixel position in the demonstration
lensimage. The second shape information acquiring por-
tion may be configured to detect edges and acquire facet
shape information by differencing between a reference
image, which is not an image of the demonstration lens,
and the demonstration lens image. In the differencing, a
luminance value detected for each pixel position in the
demonstration lens image may be divided by aluminance
value for each corresponding pixel position in the refer-
ence image. A luminance value detected for each pixel
position in the demonstration lens image may be sub-
tracted from a luminance value detected for each corre-
sponding pixel position in the reference image. The value
detected for each pixel position may be a chromaor color,
and is not limited to a luminance value.

<Third Shape Information Acquiring Portion>

[0016] The processing control data acquiring appara-
tus includes a third shape information acquiring portion
(for example, the control portion 80). The third shape
information acquiring portion acquires curve information
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of alens surface of the eyeglasses lens. The third shape
information acquiring portion may be configured to ac-
quire at least the curve information of the lens surface of
the eyeglasses lens. The third shape information acquir-
ing portion may acquire edge information in addition to
the curve information. The edge information may include
the thickness of an edge surface, the position of the edge
surface, and the like.

[0017] The third shape information acquiring portion
may acquire curve information that is measured by a sep-
arate apparatus different from the processing control da-
ta acquiring apparatus. In the case, the operator may
input eyeglasses lens curve information measured in ad-
vance by operating an operation portion (for example, a
switch portion 6). The third shape information acquiring
portion may acquire curve information of the lens surface
of the eyeglasses lens by measuring the curve informa-
tion via the measurement portion (for example, lens sur-
face shape measuring unit 400).

[0018] The third shape information acquiring portion
may acquire curve information of a faceted lens surface
of the eyeglasses lens. That is, if a front surface of the
eyeglasses lens is faceted, the third shape information
acquiring portion acquires curve information of at least
the front surface of the eyeglasses lens. If a rear surface
of the eyeglasses lens is faceted, the third shape infor-
mation acquiring portion acquires curve information of at
least the rear surface of the eyeglasses lens. If only one
surface of the front surface and the rear surface of the
eyeglasses lens is faceted, the third shape information
acquiring portion may acquire curve information of both
of a faceted surface and a non-faceted surface. If the
front surface and the rear surface of the eyeglasses lens
are faceted, the third shape information acquiring portion
acquires curve information of each of the front surface
and the rear surface of the eyeglasses lens.

<Processing Control Data Acquiring Portion>

[0019] The processing control data acquiring appara-
tus includes a processing control data acquiring portion
(forexample, the control portion 80). The processing con-
trol data acquiring portion acquires faceting control data
for forming at least one flat surface on a lens surface of
the eyeglasses lens based on the target lens shape in-
formation and the facet shape information. That is, the
processing control data acquiring portion acquires facet-
ing control data for forming at least one flat surface on
at least one of the front surface and the rear surface of
the eyeglasses lens based on the target lens shape and
the facet shape information. The faceting control data
may be faceting control data for forming a plurality of flat
surfaces on the front surface of the eyeglasses lens. The
faceting control data may be faceting control data for
forming a plurality of flat surfaces on the rear surface of
the eyeglasses lens. The faceting control data may be
faceting control data for forming a plurality of flat surfaces
on the front surface of the eyeglasses lens, and a plurality
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of flat surfaces on the rear surface of the eyeglasses lens.
The faceting control data may be acquired by computa-
tion performed by a control portion (for example, the con-
trol portion 80) of the processing control data acquiring
apparatus.

[0020] The processing control data acquiring portion
acquires faceting control data for forming at least one flat
surface on a lens surface of the eyeglasses lens based
on the target lens shape information acquired by the first
shape information acquiring portion and the facet shape
information acquired by the second shape information
acquiring portion. Therefore, the operator is capable of
appropriately faceting the eyeglasses lens by being ca-
pable of automatically acquiring the facet shape informa-
tion, and by using the faceting control data.

[0021] The processing control data acquiring portion
may acquire faceting control data based on the target
lens shape information, the facet shape information, and
the curve information acquired by the third shape infor-
mation acquiring portion. Because the curve information
of the eyeglasses lens does not necessarily match curve
information of the demonstration lens, it is possible to
more accurately facet the eyeglasses lens by acquiring
and using the faceting control data taking account of the
curve information of the eyeglasses lens.

[0022] The embodiment may be configured such that
the first shape information acquiring portion acquires the
target lens shape information of the eyeglasses, the sec-
ond shape information acquiring portion acquires facet
shape information of a faceted front surface of the dem-
onstration lens, the third shape information acquiring por-
tion acquires the curve information of the front surface
of the eyeglasses lens, and the processing control data
acquiring portion acquires faceting control data for form-
ing at least one flat surface on the front surface of the
eyeglasses lens.

[0023] Inthe embodiment, the processing control data
acquiring portion may directly acquire processing control
data based on the target lens shape information and the
facet shape information. The processing control data ac-
quiring portion may directly acquire processing control
databased onthe targetlens shape information, the facet
shape information, and the curve information. In the em-
bodiment, the processing control data acquiring portion
may acquire a process area to be faceted on the eye-
glasses lens, and acquire processing control data for the
process area.

<Setting Portion>

[0024] The processing control data acquiring appara-
tus includes a setting portion (for example, the control
portion 80). The setting portion sets a process areato be
faceted on the eyeglasses lens. The setting portion may
set at least one of a start point and an end point of a
process line defined by faceting, a process width defined
by faceting, and the like as the process area. The process
areais a process area that is set based on the targetlens
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shape information and the facet shape information. If the
curve information is acquired, the process area may be
a process area that is set based on the target lens shape
information, the facet shape information, and the curve
information. In this case, the processing control data ac-
quiring portion may acquire faceting control data based
on the set process area. Therefore, the operator is ca-
pable of confirming the set process area, and estimating
the shape of the eyeglasses lens after the faceting of the
eyeglasses lens. The operator is capable of determining
whether the set process area is appropriate.

[0025] The setting portion may be configured to set a
process area based on an operation signal from an op-
eration portion for adjusting a process area displayed on
a display portion (for example, monitor 5). In this case,
the processing control data acquiring portion may acquire
faceting control data that is adjusted based on the setting
performed by the setting portion. Therefore, the operator
is capable of acquiring faceting control data by which the
eyeglasses lens is to be more appropriately faceted.
[0026] Accordingtotheinvention, a processing control
data acquiring apparatus is defined according to append-
ed claim 7. In this case, the processing control data ac-
quiring apparatus facets the eyeglasses lens by control-
ling the processing tool based on the faceting control
data acquired by the processing control data acquiring
portion.

[0027] Inthe embodiment, the faceting control data ac-
quired by the processing control data acquiring portion
of the processing control data acquiring apparatus may
be used by the eyeglasses lens processing apparatus
having a processing tool for processing an eyeglasses
lens. In this case, the eyeglasses lens processing appa-
ratus facets the eyeglasses lens by controlling the
processing tool based on the faceting control data ac-
quired by the processing control data acquiring appara-
tus.

[0028] The present invention is not limited to the ap-
paratus described in the embodiment. For example, ter-
minal control software (program) for executing functions
of the following embodiment is supplied to a system or
apparatus via networks or various storage mediums, and
a control device (for example, CPU) of the system or
apparatus is capable of reading and executing the pro-
gram.

<Embodiment>

[0029] A processing control data acquiring apparatus
1 will be described with reference to the drawings. In the
embodiment, an X direction denotes a rightward and left-
ward direction (horizontal direction) of the processing
control data acquiring apparatus 1, a Y direction denotes
an upward and downward direction (vertical direction),
and a Z direction denotes a forward and rearward direc-
tion.

[0030] Fig. 1is an exterior view of the processing con-
trol data acquiring apparatus 1. The processing control
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data acquiring apparatus 1 includes a base 2, a housing
3, a window 4, the monitor 5, a lens processing mecha-
nism portion 10 (refer to Fig. 2), the eyeglasses frame
shape measuring unit 20, and the blocker unit 30. The
lens processing mechanism portion 10, the eyeglasses
frame shape measuring unit 20, and the blocker unit 30
are integrally attached to the base 2. The window 4 is
capable of being open and closed, and is used for putting
a lens LE in and out of the lens processing mechanism
portion 10.

[0031] The monitor 5is mounted in the processing con-
trol data acquiring apparatus 1. The monitor 5 may be a
monitor connected to the processing control data acquir-
ing apparatus 1. In this case, a monitor of a personal
computer may be used. A combination of a plurality of
monitors may be used as the monitor 5. The monitor 5
is a display having a touch panel function. That is, the
monitor 5 serves as an operation portion (the switch por-
tion 6). The monitor 5 may not be a touch panel type
monitor, and the monitor 5 and the operation portion may
be provided separately from each other. In this case, at
least one of a mouse, a joystick, a keyboard, and a mobile
terminal may be used as the operation portion. A signal
corresponding to an operation instruction input from the
monitor 5 is output to the control portion 80 which will be
described later.

<Lens Processing Mechanism Portion>

[0032] Fig.2isaschematic view of the lens processing
mechanism portion 10. The lens processing mechanism
portion 10 is disposed inside the housing 3. The lens
processing mechanism portion 10 includes a grindstone
group 100, a carriage portion 200, a chamfering unit 300,
the lens surface shape measuring unit 400, and a drilling
and grooving unit 500.

<Grindstone Group>

[0033] The grindstone group 100 includes a roughing
grindstone 100a for plastic, a finishing grindstone 100b
for beveling and plano-processing, and a polish-finishing
grindstone 100c. The grindstone group 100 is attached
to a grindstone rotary shaft 101. The grindstone rotary
shaft 101 is rotated by a motor 102. A peripheral edge
of the lens LE held in an interposed manner by a lens
chuck shaft 202 (which will be described later) is proc-
essed by allowing the peripheral edge of the lens LE to
come into press contact with the grindstone group 100
rotating via the driving of the motor 102.

<Carriage Portion>

[0034] The carriage portion 200 includes a carriage
201, the lens chuck shaft 202, a movement support 203,
and motors (motors 210 and 220). The carriage 201 holds
the lens chuck shaft (lens rotary shaft) 202. The carriage
201 includes a right arm 201R and a left arm 201L. The
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lens chuck shaft 202 holds the lens LE. The lens chuck
shaft 202 includes a right chuck shaft 202R and a left
chuck shaft 202L.

[0035] The left chuck shaft 202L is rotatably and coax-
ially held by the left arm 201L of the carriage 201. The
right chuck shaft 202R is rotatably and coaxially held by
the right arm 201R of the carriage 201. The motor 220
is attached to the left arm 201L. If the motor 220 is driven,
a rotation transmission mechanism such as gears (not
illustrated) rotates. The right chuck shaft 202R and the
left chuck shaft 202L rotate synchronously with each oth-
er via the rotation transmission mechanism. The motor
210 is attached to the right arm 201R. If the motor 210
is driven, the right chuck shaft 202R moves to the left
chuck shaft 202L. Therefore, the lens LE is held by the
right chuck shaft 202R and the left chuck shaft 202L.
[0036] The carriage 201 is mounted on the movement
support 203. The movement support 203 moves the car-
riage 201 along the lens chuck shaft 202 and shafts
(shafts 208 and 209) that is parallel with the grindstone
rotary shaft 101. A ball screw (not illustrated) extending
in parallel with the shaft 208 is attached to a rear portion
of the movement support 203. The ball screw is attached
to a rotary shaft of a motor 230. If the motor 230 is driven,
the carriage 201 linearly moves together with the move-
ment support 203 in an X-axis direction (that is, axial
direction of the lens chuck shaft 202). An encoder (not
illustrated) is provided on the rotary shaft of the motor
230, and detects a movement of the carriage 201 in the
X-axis direction. Shafts 205 and 206 extending in a Y-
axis direction (that is, direction in which a shaft-to-shaft
distance between the left and right chuck shafts 202L
and 202R and the grindstone rotary shaft 101 is changed)
are fixed to the movement support 203. A motor 240 is
fixed to the movement support 203, and a driving force
of the motor 240 is transmitted to a ball screw 207 ex-
tending in the Y-axis direction. The carriage 201 moves
in the Y-axis direction due to the rotation of the ball screw
207. An encoder (not illustrated) is provided on a rotary
shaft of the motor 240, and detects a movement of the
carriage 201 in the Y-axis direction.

<Chamfering Unit>

[0037] Fig. 3 is a schematic view of the chamfering unit
300. The chamfering unit 300 is provided forward of the
carriage 201. The chamfering unit 300 includes a support
block 301, a fixation plate 302, a holding member 311,
motors (pulse motor 305 and motor 321), gears (a gear
307, an idler gear 315, and a large gear 313), an arm
rotating member 310, a grindstone rotary shaft 330, and
a grindstone portion 340.

[0038] The support block 301 is fixed to the base 2,
and the fixation plate 302 is fixed to the support block
301. The holding member 311 and the pulse motor 305
are fixed to the fixation plate 302. The holding member
311 rotatably holds the arm rotating member 310. The
gear 307 is attached to a rotary shaft of the pulse motor
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305. The gear 307 meshes with the idler gear 315, and
the idler gear 315 meshes with the large gear 313. The
large gear 313 is fixed to the arm rotating member 310,
and an arm 320 is fixed to the arm rotating member 310.
If the pulse motor 305 is driven, the rotation of the gear
307 is transmitted to the large gear 313 via the idler gear
315, and the arm 320 fixed to the arm rotating member
310rotates. Therefore, the grindstone portion 340 moves
between a processing position and a retreat position.
[0039] The motor 321 for rotating the grindstones is
fixed to the large gear 313, and rotates together with the
large gear 313. A rotary shaft of the motor 321 is con-
nected to a shaft 323. The shaft 323 is rotatably held
inside the arm rotating member 310. A pulley 324 is at-
tached to an end of the shaft 323. The holding member
331 is fixed to the arm 320. The holding member 331
rotatably holds the grindstone rotary shaft 330. A pulley
332 is attached to an end of the grindstone rotary shaft
330. The pulley 332 and the pulley 324 are connected
together via a belt 335. If the motor 321 is driven, the
rotation of the shaft 323 is transmitted to the grindstone
rotary shaft 330 via the pulley 332, the pulley 324, and
the belt 335, and the grindstone rotary shaft 330 rotates.
[0040] The grindstone portion 340 is provided on the
grindstone rotary shaft 330. The grindstone portion 340
includes a chamfering grindstone 350, and a polishing
and chamfering grindstone 360. The chamfering grind-
stone 350 has a lens front surface chamfering grindstone
350a, and a lens rear surface chamfering grindstone
350b. The polishing and chamfering grindstone 360 has
a lens front surface polishing and chamfering grindstone
360a, and a lens rear surface polishing and chamfering
grindstone 360b. The processing position of the grind-
stone portion 340 is a position where the grindstone ro-
tary shaft 330 is disposed on a plane on which a rotary
shaft of the lens chuck shaft 202 and a rotary shaft of the
grindstone rotary shaft 101 are positioned between the
lens chuck shaft 202 and the grindstone rotary shaft 101.
Therefore, similar to when the peripheral edge of the lens
is processed by the grindstone group 100, it is possible
to move the lens LE in the X-axis direction via the motor
230 and in the Y-axis direction via the motor 240. It is
possible to change a shaft-to-shaft distance between the
lens chuck shaft 202 and the grindstone rotary shaft 330,
and chamfer the peripheral edge of the lens.

[0041] Ifalens surface (that is, at least one of the front
surface or rear surface of the lens LE) of the lens LE is
faceted to form at least one flat surface on the lens sur-
face, the chamfering grindstone 350 is used as a process-
ing tool. The polishing and chamfering grindstone 360 is
used as a processing tool for polishing. In the embodi-
ment, grindstones are used as processing tools for facet-
ing, and an end mill may be used as a processing tool
for faceting.

<Lens Surface Shape Measuring Unit>

[0042] Fig. 4 is a schematic view of the lens surface
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shape measuring unit400. The lens surface shape meas-
uring unit 400 has a measurement portion 400F that
measures an edge position of the front surface of the
lens LE, and a measurement portion 400R that measures
an edge position of the rear surface of the lens LE. In
Fig. 2, the measurement portion 400F is illustrated. Be-
cause the measurement portion 400R is symmetrical with
the measurement portion 400F in the rightward and left-
ward direction, "F" atthe end of a reference sign assigned
to each configuration element of the measurement por-
tion 400F is capable of being replaced by "R".

[0043] The lens surface shape measuring unit 400 is
provided upward of the carriage 201. The lens surface
shape measuring unit400 includes a support block 400a,
an attachment support 401F, a tracing stylus arm 404F,
a hand 405F, a tracing stylus 406F, a slide base 410F,
a motor 416F, and gears (a gear 415F and an idle gear
414F).

[0044] The support block 400a is fixed to the base 2,
and the attachment support 401F is fixed to the support
block 400a. A rail 402F is fixed to the attachment support
401F, and a slider 403F is slidably attached onto the rail
402F. The slide base 410F is fixed to the slider 403F,
and the tracing stylus arm 404F is fixed to the slide base
410F. The hand 405F having an L shape is fixed to a tip
end of the tracing stylus arm 404F, and the tracing stylus
406F is fixed to a tip end of the hand 405F. The tracing
stylus 406F comes into contact with the front surface of
the lens LE.

[0045] The motor 416F and an encoder 413F are fixed
to the support block 400a. A rotary shaft of the motor
416F meshes with the gear 415F, and the gear 415F
meshes with the idle gear 414F. The idle gear 414F
meshes with a pinion 412F of the encoder 413F. A rack
411F is fixed to a lower end of the slide base 410F, and
the rack 411F meshes with the pinion 412F. If the motor
416F is driven, the rotation of the motor 416F is trans-
mitted to the rack 411F via the gear 415F, the idle gear
414F, and the pinion 412F. Therefore, the slide base
410F moves in the X-axis direction.

[0046] During the measurement of the shape of the
lens surface, the motor 416F presses the tracing stylus
406F against the lens LE with a constant force all the
time. The encoder 413F detects the movement position
of the slide base 410F in the X-axis direction. The edge
position of the front surface of the lens LE is measured
based on information such as the movement position of
the slide base 410F in the X-axis direction, the rotation
angle of the lens chuck shaft 202, and the movement
position of the lens chuck shaft 202 in the Y-axis direction.

<Drilling and Grooving Unit>

[0047] The drilling and grooving unit 500 is used to
perform at least one of drilling and grooving of the lens
LE. The drilling and grooving unit 500 includes an end
mill used as a processing tool for drilling the lens LE, and
a grooving cutter used as a processing tool for grooving
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the lens LE. It is recommended that JP-A-2003-145328
is referenced for a detailed configuration of the drilling
and grooving unit.

<Eyeglasses Frame Shape Measuring Unit>

[0048] The eyeglassesframe shape measuring unit 20
is used to trace the shape of the frame. It is possible to
acquire an inner shape of the rim of the frame via the
eyeglasses frame shape measuring unit 20. That is, it is
possible to acquire the target lens shape of the eyeglass-
es via the eyeglasses frame shape measuring unit 20. It
is recommended that JP-A-2014-52222 is referenced for
the details of the eyeglasses frame shape measuring unit
20.

<Blocker Unit>

[0049] Fig. 5 is a schematic view of the blocker unit 30.
The blocker unit 30 includes a lens support mechanism
40, a cup attachment mechanism 50, and a lens meas-
urement mechanism 60 (refer to Fig. 6). The lens is
placed on the lens support mechanism 40 with the front
surface of the lens facing upward. The cup attachment
mechanism 50 is used to attach a cup CU to the front
surface of the lens LE. That s, the cup attachment mech-
anism 50 is used to fix (center) the cup CU to the front
surface of the lens LE.

<Lens Support Mechanism>

[0050] The lens support mechanism 40 includes a
round tubular base 41, a protective cover 42, and a sup-
port pin 43. The protective cover 42 is installed on the
round tubular base 41. An index plate 67 (which will be
described later) and the like are disposed inside the round
tubular base 41. Three support pins 43 are disposed on
the protective cover 42 such that the support pins 43 are
equidistant and equiangular from each other around a
reference axis (optical axis) L1 for attaching the cup. The
support pins 43 hold the lens LE by coming into contact
with the rear surface (back surface) of the lens LE.

<Cup Attachment Mechanism>

[0051] The cup attachment mechanism 50 includes a
movement support 51, a support arm 52, a movement
arm 53, a shaft 54, and a cup mounting portion 55. Two
support columns 56 are fixed to the round tubular base
41, and a block 57 is supported by upper ends of the
support columns 56. The movement support 51 provided
integrally with the movement arm 53 is attached to the
support columns 56, and is capable of moving in the up-
ward and downward direction. A spring (not illustrated)
is disposed inside the movement support 51, and biases
the movement support 51 upward all the time. The move-
ment arm 53 is attached to the movement support 51,
and extends forward of the movement support 51. The
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shaft 54 is attached to the movement arm 53. The axis
of the shaft 54 is coaxial with an axis L2 extending in the
rightward and leftward direction perpendicular to the op-
tical axis L1. The movement arm 53 holds the support
arm 52, and the support arm 52 supports the cup mount-
ing portion 55. The support arm 52 is capable of rotating
around the shaft 54 (that is, the axis L2) between a di-
rection in which the cup mounting portion 55 faces the
front side (operator) and a downward direction. A level
58 is fixed to the support arm 52, and is used for the
operator to rotate the support arm 52. A coil spring (not
illustrated) is provided on the shaft 54, and applies a bi-
asing force such that the direction of the cup mounting
portion 55 is changed from the downward direction to a
forward direction. When the operator does not operate
the lever 58, the cup mounting portion 55 faces the for-
ward direction all the time. The cup CU is mounted on
the cup mounting portion 55, and is a jig used for the lens
chuck shaft 202 to hold the lens LE in an interposed man-
ner.

<Lens Measurement Mechanism>

[0052] Fig. 6 is a schematic configuration diagram of
the lens measurement mechanism 60. In the embodi-
ment, the lens measurement mechanism 60 serves as
both a measurement optical system for acquiring optical
characteristics of a lens and a measurement optical sys-
tem for acquiring information (for example, an outer
shape of the lens, a printing point on the lens, and a
hidden mark formed on the lens) different from the optical
characteristics of the lens. The measurement optical sys-
tem for acquiring optical characteristics of a lens and the
measurement optical system for acquiring lens informa-
tion different from the optical characteristics of the lens
may be separately provided.

[0053] Thelens measurementmechanism 60 includes
anillumination optical system 61, a light-receiving optical
system 62, and the imaging optical system 63. The illu-
mination optical system 61 includes a light source 64, a
half mirror 65, and a concave surface mirror 66. The light
source 64 radiates the lens with beams of measurement
light. The light source 64 may be a light emitting diode
(LED). The beams of measurement light emitted from
the light source 64 is reflected by the half mirror 65 dis-
posed on an optical axis L3, and coincides with the optical
axis L3. The concave surface mirror 66 reflects beams
of measurement light such that the axis of the beams of
measurement light aligned with the optical axis L1 be-
comes aligned with the optical axis L3. The concave sur-
face mirror 66 reshapes beams of measurementlightinto
parallel beams of light (substantially parallel beams of
light).having a diameter greater than that of the lens LE
disposed on the optical axis L1.

[0054] The light-receiving optical system 62 includes
the index plate 67, an imaging element 68, and the like.
The index plate 67 is used to detect the optical center of
the lens LE. A predetermined pattern of many openings
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(holes through which beams of light passes) are formed
in the index plate 67. In the embodiment, a region ex-
cluded from the predetermined pattern of region is
formed by bonding a retroreflective member 69 to the
excluded region. The imaging element 68 captures an
image of beams of measurement light which is reflected
from the light source 64 and passes through the lens LE
and the index plate 67. The imaging element 68 may be
a charge coupled device (CCD), a complementary metal
oxide semiconductor (CMOS), or the like. In the embod-
iment, the light-receiving optical system 62 may be con-
figured such that the lens is disposed between the index
plate 67 and the imaging element 68.

[0055] Theimaging optical system 63 includesthe con-
cave surface mirror 66, an aperture 70, an imaging lens
71, and an imaging element 72. The image magnification
ratio of the imaging optical system 63 is a magnification
ratio where an image of the entirety of the lens LE is
captured by the imaging element 72. The concave sur-
face mirror 66 is used in both the imaging optical system
63 and the illumination optical system 61. The aperture
70 is disposed at the focal position (substantially focal
position) of the concave surface mirror 66. The position
of the aperture 70 is conjugate (substantially conjugate)
with that of the light source 64. The imaging element 72
captures an image of beams of reflected light which is
reflected by the retroreflective member 69 among beams
of light radiated from the light source 64. The imaging
element 72 may be a CCD, a CMOS, or the like. The
focal position of the imaging element 72 is located in the
vicinity of the surface of the lens LE by the imaging lens
71 and the concave surface mirror 66. Therefore, it is
possible to capture images of a printing point on the sur-
face of the lens and a hidden mark formed on the lens in
a state where a focus is substantially taken.

<Control Portion>

[0056] Fig. 7 is a block diagram illustrating a control
system of the processing control data acquiring appara-
tus 1. The control portion 80 is electrically connected to
the monitor 5, the switch portion 6, the light source 64,
each encoder, each motor (the motors 102, 210, 110,
230, 240, 305, 321, and 416F), each imaging element
(the imaging element 68 and the imaging element 72),
and a non-volatile memory 85 (hereinafter, memory 85).
The memory 85 may be a non-transitory storage medium
that is capable of holding stored content even though a
power supply is shut down. It is possible to use a hard
disk drive, a flash ROM, and an attachable and detach-
able USB memory as the memory 85. The memory 85
may store the target lens shape (first shape information)
of the eyeglasses, facet shape information (second
shape information) of a demonstration lens DL, the curve
information (third shape information) of the lens LE, the
processing control data acquired by the control portion
80.

[0057] The control portion 80 is realized by a CPU
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(processor), a RAM, and a ROM which are commonly
used. The CPU controls the driving of each part of the
processing control data acquiring apparatus 1. The RAM
temporarily stores various information. The ROM stores
various programs executed by the CPU. The control por-
tion 80 may be configured to include a plurality of control
portions (that is, a plurality of processors).

<Control Operation>

[0058] Hereinafter, a sequence of acquiring process-
ing control data via the processing control data acquiring
apparatus 1 will be described together with a control op-
eration of the processing control data acquiring appara-
tus 1 with reference to the flowchart illustrated in Fig. 8.
In the embodiment, a front surface of the demonstration
lens DL is faceted, and faceting control data for forming
at least one flat surface on the front surface of the lens
LE is acquired.

<Acquisition of First Shape Information (S1)>

[0059] Firstly, the control portion 80 acquires target
lens shape information of an eyeglasses. The target lens
shape information of the eyeglasses may be an inner
shape of a rim of a frame, or an outer shape of the dem-
onstration lens (or template). The embodiment exempli-
fies that the control portion 80 acquires the target lens
shape information of the eyeglasses by capturing the en-
tire image of the demonstration lens via the blocker unit
30 and measuring the outer shape of the demonstration
lens. The control portion 80 may acquire target lens
shape information by reading target lens shape informa-
tion measured by a separate apparatus.

[0060] An operator places the demonstration lens DL
on the support pins 43, and selects a start button from
the switch portion 6 displayed on the monitor 5 so as to
start the measurement of the outer shape of the demon-
stration lens DL. The control portion 80 turns on the light
source 64 in response to an input signal from the start
button, and instructs the light source 64 to radiate the
demonstration lens DL with beams of measurementlight.
The imaging element 72 receives beams of measure-
ment light which is reflected by the retroreflective mem-
ber 69 and illuminates from a rear surface of the demon-
stration lens DL. As a result, the entire image (demon-
stration lens image) of the demonstration lens DL is cap-
tured. In order to acquire a demonstration lens image
from which an outer shape or facet line (which will be
described later) is easily detected, the control portion 80
may capture a plurality of demonstration lens images
while increasing or decreasing the light intensity of the
light source 64.

[0061] The control portion 80 acquires the outer shape
of the demonstration lens DL, the position coordinates
of the outer, and a boxing central position B by image
processing the demonstration lens image. The outer
shape of the demonstration lens DL is acquired by de-
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tecting differences between an image (reference image)
of the demonstration lens DL not placed on the support
pins 43 and the demonstration lens image. Fig. 9 is a
differential image 90 which is obtained by detecting dif-
ferences between the reference image and the demon-
stration lens image. Both the reference image and the
demonstration lens image are received light images
which areimages oflightreceived by theimaging element
72. For this reason, the number of pixels of the reference
image is the same as that of the demonstration lens im-
age, and pixel positions in the reference image corre-
spond to pixel positions in the demonstration lens image,
respectively. That is, the reference image and the dem-
onstration lens image are in a pixel-to-pixel relationship.
The control portion 80 is capable of acquiring the differ-
ential image 90 by detecting a luminance value for each
pixel position in the reference image and the demonstra-
tion lens image, and subtracting a luminance value for
each pixel position in the demonstration lens image from
a luminance value for each corresponding pixel position
in the reference image. The control portion 80 detects an
edge (edge illustrated by the solid line in Fig. 8) among
edges appeared in the differential image 90, such that
the area of a figure bounded by the edge becomes the
maximum. The control portion 80 stores the edge in the
memory 85 as an outer shape 91 of the demonstration
lens.

[0062] The boxing central position B is calculated as
the point of intersection of straight lines that connect to-
gether the center points of facing sides of a rectangle
surrounding the outer shape 91. The position coordinates
of the outer form are expressed as two-dimensional co-
ordinates having the boxing central position B as the or-
igin. The position coordinates of points on the outer shape
91 may be obtained at every predetermined angle (for
example, atevery 0.36 degree) around the boxing central
position B.

<Acquisition of Second Shape Information (S2)>

[0063] Subsequently, the control portion 80 acquires
facet shape information of the demonstration lens DL
which is faceted. The facet shape information may con-
tain the shape of a facet formed by faceting (in other
words, the shape of a small surface formed by faceting),
a process line defined by faceting (that is, edge line
formed by faceting), a process width defined by faceting,
and the like. The embodiment exemplifies that a process
line defined by the faceting applied to the front surface
of the demonstration lens DL is acquired.

[0064] The control portion 80 detects a process line 92
(hereinafter, facet line 92) (determined by the faceting)
from the demonstration lens image captured by the im-
aging element 72, as the facet shape information. In other
words, an edge formed on a lens surface of the demon-
stration lens DL is detected as the facet shape informa-
tion by the control portion 80. In the embodiment, the
facet line 92 is detected from the differential image 90
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acquired based on the demonstration lens image. The
control portion 80 detects an edge (edge illustrated by
the dotted line in Fig. 8) in contact with the outer shape
91 of the demonstration lens DL among the edges ap-
peared in the differential image 90. The control portion
80 stores the edge as the facet line 92 of the demonstra-
tionlens DL. The range of detecting the facet line 92 from
the differential image 90 may be set in advance to im-
prove the accuracy of detection of the facet line 92. In
this case, a range of pixel area located 5 mm inward from
the outer shape 91 of the demonstration lens DL in the
differentialimage 90 may be set as the range of detecting
the facet line 92.

[0065] In the embodiment, the control portion 80 ac-
quires the position coordinates of points 11, 12, 13,
B14, ..., B1n on the facet line 92, which is detected, of
the demonstration lens DL at every predetermined angle
(that is, every radial angle 61, 62, 63, ..., 6n) around the
boxing central position B serving as the origin. The control
portion 80 obtains the length of each line segment Cn
that connects the boxing central position B to each point
B1n on the facet line 92.

<Acquisition of Third Shape Information (S3)>

[0066] Subsequently, the control portion 80 acquires
curve information of the lens surface of the lens LE. The
control portion 80 may acquire curve information of at
least one of the front surface and the rear surface of the
lens. The control portion 80 may acquire edge informa-
tion of the lens in addition to the curve information. Be-
cause the embodiment exemplifies that the front surface
of the demonstration lens DL is faceted, the control por-
tion 80 acquires the curve information of the front surface
of the lens LE. The control portion 80 may acquire both
the curve information of the front surface of the lens LE
and the curve information of the rear surface of the lens
LE.

[0067] The control portion 80 acquires the curve infor-
mation by measuring the front surface of the lens LE via
the lens surface shape measuring unit 400. The control
portion 80 may acquire curve information by reading the
curve information measured by a separate apparatus.
The operator may measure curve information in advance
via a curve scale, and the control portion 80 may acquire
the curve information input by the operator.

[0068] The operator attaches the cup CU (which is a
processing jig) to the surface of the lens LE by using the
blocker unit 30. The attachment position of the cup CU
may be at least one of an optical central position A of the
lens LE and the boxing central position B (that is, geo-
metric central position B). The attachment position of the
cup CU may be a position different from the optical central
position A of the lens LE or the boxing central position
B. Subsequently, the cup CU attached to the surface of
the lens LE is mounted in a cup holder (not illustrated)
of the lens chuck shaft 202 by the operator. The control
portion 80 moves the right chuck shaft 202R by driving
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the carriage portion 200, and holds the lens LE in a pre-
determined state via the lens chuck shaft 202.

[0069] The control portion 80 controls a relative move-
ment of the lens chuck shaft 202 such that the tracing
stylus 406F of the lens surface shape measuring unit 400
comes into contact with the front surface of the lens LE
at two measurement positions. Two measurement posi-
tions on the front surface of the lens LE may be two meas-
urement positions in at least one meridian direction hav-
ing the axis (that is, the optical central position A of the
lens LE) of the lens chuck shaft 202 as a center. More
specifically, the measurement positions may be set to a
position 2 mm inward and a position 3 mm inward from
the target lens shape (in the embodiment, outer shape
of the demonstration lens DL) of the eyeglasses in a di-
rection in which a radial length from the lens chuck shaft
202 becomes the greatest. As a result, two positions on
the front surface of the lens LE in the X direction are
acquired. The control portion 80 acquires the curve in-
formation of the front surface of the lens LE based on the
positions in the X direction for two measurement posi-
tions, the distances from the axis of the lens chuck shaft
202 to two measurement positions, and the position (al-
ready known as a measurement reference in the X di-
rection) ofthe front surface of the lens LE in the X direction
of the lens chuck shaft 202.

[0070] Using curve information of the lens LE, the con-
trol portion 80 estimates the inclination angle of the curve
of the front surface of the lens LE with respect to the
optical central position A. That is, the control portion 80
estimates the curved shape of the front surface of the
lens LE.

<Setting of Process Area (S4)>

[0071] Subsequently, the control portion 80 sets a
process area of the faceting applied to the lens LE. The
process area of the faceting may be set based on the
outer shape 91 (that is, target lens shape of the eyeglass-
es) of the demonstration lens DL and the facet line 92
(that is, facet shape information) detected from the dem-
onstration lens DL. If the curve information of the lens LE
is acquired as in the embodiment, the control portion 80
may set the process area based on the outer shape 91
of the demonstration lens DL, the facet line 92, and the
curve information of the lens LE, which will be described
hereinafter.

[0072] Ifthe control portion 80 acquires the outer shape
91 of the demonstration lens DL, the facet line 92 of the
demonstration lens DL, and the curve information of the
lens LE, the control portion 80 sets a process area of the
faceting, which is applied to the lens LE, for every radial
angle of the lens LE. In the embodiment, the process
area of the faceting is set by calculating a point a.2n (refer
to Figs. 10A to 10C) on a processing trajectory 93 after-
ward of the faceting at every radial angle 6n based on
the point B1n (in other words, point 31n on the processing
trajectory 93 ahead of the faceting) on the facet line 92
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and the inclination angle of a grinding surface of the lens
front surface chamfering grindstone 350a.

[0073] Figs. 10A to 10C illustrate views describing the
calculation of the point a2n on the processing trajectory
93 afterward of the faceting. Fig. 10A is a view of a side
surface of the demonstration lens DL as seen in the di-
rection of a radial angle. Fig. 10B is a view of a side
surface of the lens LE as seen in the direction of a radial
angle. Fig. 10C is a view of the lens LE which is faceted.
Each point B1n on the facet line 92 and the length of the
line segment Cn, which connects the boxing central po-
sition Bto each point f1nonthefacetline 92, are obtained
at every radial angle based on the outer shape 91 and
the facet line 92 of the demonstration lens DL acquired
in Step S1 and Step S2. Because the outer shape 91 and
the facet line 92 of the demonstration lens DL are two-
dimensional shapes, the position of each point thereon
is expressed as a two-dimensional coordinate (Y-Z co-
ordinate). On the other hand, because the lens LE, the
processing of which is required, has a curved shape,
each point B1n on the facet line 92 of the demonstration
lens DL is not necessarily positioned on the front surface
of the lens LE.

[0074] The control portion 80 obtains the position co-
ordinate of the point f2n on the lens LE, which corre-
sponds to the point f1n on the facet line 92. The control
portion 80 moves the point B1n parallel to the X direction,
and calculates the position of the point f2n in contact
with the front surface of the lens LE by using the curved
shape of the front surface of the lens LE. The control
portion 80 obtains the length of a side g1 (which connects
the optical central position A to the point f2n) via linear
approximation, and calculates the length (which is the
distance by which the point B1n is moved parallel to the
X direction) of a side g2 by a trigonometric function of
the side g1 and the line segment Cn. Therefore, the
change amount of a coordinate in the X direction for the
position coordinate of the point 31n on the facet line 92
is obtained, and the three-dimensional coordinate (X-Y-
Z coordinate) of the point 2n onthelens LE is calculated.
[0075] Subsequently, the control portion 80 draws a
straight line from the point f2n on the lens LE to an edge
surface of the lens LE at an inclination angle y of the
grinding surface of the lens front surface chamfering
grindstone 350a, and obtains the position coordinate (xn,
yn, zn) (n=1, 2, 3, ..., N) of the point a2n, which is a po-
sition where the straight line comes into contact with the
edge surface of the lens LE. The point a2n on the
processing trajectory 93 afterward of the faceting is ob-
tained at every radial angle via such computational proc-
ess. In the embodiment, the point a2n is expressed as
a three-dimensional orthogonal coordinate. The point
a2n may be expressed as a coordinate (rn, zn, 6n) (n=
1, 2, 3, ..., N) obtained by appropriately converting the
position in the X and Y directions into a two-dimensional
polar coordinate expressed by the radial angle 6n and
the radial length rn, and expressing the position in the Z
direction as a Z coordinate.

10

15

20

25

30

35

40

45

50

55

1"

[0076] The operator is capable of manually adjusting
the process area of the faceting, which is set by the con-
trol portion 80. In this case, the control portion 80 displays
the process area on the monitor 5, which is based on the
outer shape 91 of the demonstration lens DL, the facet
line 92 of the demonstration lens DL, and the curve in-
formation of the lens LE. The control portion 80 sets a
process area based on an operation signal that is output
from the switch portion 6 to adjust the process area dis-
played on the monitor 5. Fig. 11 is an example of adisplay
screen of the monitor 5. The monitor 5 displays a cross-
sectional shape 95 of the lens LE, the outer shape 91,
the facet line 92, a cursor 96, and an input column 97.
The cross-sectional shape 95 of the lens LE may be dis-
played to have the same size as that of the outer shape
91 such that a correlation between the cross-sectional
shape 95 and the outer shape 91 is easily understood.
The cross-sectional shape 95 of the lens LE may be dis-
played based on the edge information (for example, edge
positions of the front surface and the rear surface of the
lens LE, and edge thicknesses of the lens LE) and the
outer shape 91 of the lens LE.

[0077] The operator designates the direction of obser-
vation of the edge surface of the lens LE by operating
the cursor 96, and allows the monitor 5 to display the
cross-sectional shape 95. The operator may set the facet
line 92 by designating two points P1 and P2 on the outer
shape 91, and connecting together the points P1 and P2.
The operator may input a process width W, which is de-
fined by the faceting, via the input column 97. Therefore,
it is possible to more appropriately correct the process
area of the faceting applied to the lens LE.

<Acquisition of Processing Control Data (S5)>

[0078] If the process area of the faceting is set, the
control portion 80 acquires faceting control data for form-
ing at least one flat surface on a lens surface (in the em-
bodiment, the front surface of the lens LE) of the lens LE.
In the embodiment, the faceting control data is acquired
based on the process area of the faceting, which is set
in Step S4.

[0079] The control portion 80 computes the faceting
control data for controlling the rotation of the lens chuck
shaft 202 of the carriage portion 200 and the movement
of the lens chuck shaft 202 based on the process area
of the faceting, which is set using the outer shape 91 of
the demonstration lens DL, the facet line 92 of the dem-
onstration lens DL, and the curve information of the lens
LE. The control portion 80 may acquire the faceting con-
trol data by converting the position coordinate (rn, zn, 6n)
(n=1,2,3, ..., N) of each point 2n into the X-axis move-
ment and the Y-axis movement of the carriage 201 based
on the processing trajectory 93 on the lens LE afterward
of the faceting.
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<Perform Faceting (S6)>

[0080] If the operator selects the start button from the
switch portion 6 displayed on the monitor 5 so as to start
the processing of the lens LE, the control portion 80 proc-
esses the peripheral edge and a lens surface of the lens
LE. The control portion 80 moves the carriage 201, and
processes the peripheral edge of the lens LE held in an
interposed manner by the lens chuck shaft 202, based
on the outer shape 91 of the demonstration lens DL. The
control portion 80 flat-finishes the peripheral edge of the
lens LE via the finishing grindstone 100b after roughing
the peripheral edge of the lens LE via the roughing grind-
stone 100a. Subsequently, the control portion 80 dispos-
es the grindstone rotary shaft 330 of the chamfering unit
300 at a processing position, and processes the lens sur-
face of the lens LE based on the faceting control data.
The control portion 80 facets the front surface of the lens
LE by controlling the movement of the lens chuck shaft
202 in the X-axis direction and the Y-axis direction, and
bringing the front surface of the lens LE into contact with
the lens front surface chamfering grindstone 350a.
Therefore, it is possible to obtain the lens LE which is
appropriately faceted.

[0081] As described above, in the embodiment, the
processing control data acquiring apparatus acquires tar-
get lens shape information of an eyeglasses lens, and
facet shape information of a demonstration lens which is
faceted, as facet shape information detected from the
demonstration lens for the eyeglasses, and acquires
faceting control data for forming at least one flat surface
on a lens surface of the eyeglasses lens based on the
target lens shape information and the facet shape infor-
mation. An operator is capable of automatically setting
the faceting, and appropriately faceting the eyeglasses
lens by using the faceting control data.

[0082] Inthe embodiment, the processing control data
acquiring apparatus acquires curve information of the
lens surface of the eyeglasses lens, and acquires facet-
ing control data based on the target lens shape informa-
tion, the facet shape information, and the curve informa-
tion. Because the curve information of the eyeglasses
lens does not necessarily match curve information of the
demonstration lens, itis possible to more accurately facet
the eyeglasses lens by acquiring and using the faceting
control data taking account of the curve information of
the eyeglasses lens.

[0083] Inthe embodiment, the processing control data
acquiring apparatus includes the imaging optical system
that captures an image of a lens surface of the demon-
stration lens, and detects facet shape information from
alensimage of the demonstration lens, which is captured
by the imaging optical system. Therefore, the operator
is capable of easily acquiring facet shape information
from the eyeglasses lens which is faceted. It is also pos-
sible to further simplify an operation of acquiring the in-
formation by using the imaging optical system in the ac-
quisition of both the target lens shape information of the
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eyeglasses and the facet shape information.

[0084] Inthe embodiment, the processing control data
acquiring apparatus sets a process area to be faceted
on the eyeglasses lens, and acquires faceting control
data based on the set process area. The operator is ca-
pable of easily estimating the shape of the eyeglasses
lens after the faceting of the eyeglasses lens by confirm-
ing the set process area. The operator is capable of de-
termining whether the set process area is appropriate.
[0085] Inthe embodiment, the processing control data
acquiring apparatus displays the process area of the
faceting, which is applied to the eyeglasses lens, on the
display portion, sets a process area based on an opera-
tion signal that is output from the operation portion to
adjust the process area displayed on the display portion,
and acquires faceting control data that is adjusted based
on the setting. Therefore, the operator is capable of ac-
quiring faceting control data by which the eyeglasseslens
is to be more appropriately faceted.

<Modification Example>

[0086] The embodiment exemplifies a configuration in
which the outer shape of the demonstration lens DL is
acquired as target lens shape information of eyeglasses.
However, the present invention is not limited to the con-
figuration. An inner shape of a frame may be acquired
as the target lens shape information of the eyeglasses.
If a rim of the frame has a protrusion portion that is to be
fitted into a groove formed in the lens LE, an inner shape
of the protrusion portion of the rim may be acquired as
the inner shape of the frame. If the rim of the frame has
a recessed portion into which a bevel formed in the lens
LE is to be fitted, an inner shape of the recessed portion
of the rim may be acquired as the inner shape of the
frame. The inner shape of the frame may be acquired by
a measurement portion having a contact type configura-
tion in which the tracing stylus of the eyeglasses frame
shape measuring unit 20 comes into contact with the
frame. The inner shape of the frame may be acquired by
a measurement portion having a non-contact type con-
figuration in which the measurement portion has a light-
radiating optical system that radiates beams of measure-
ment light, and a light-receiving optical system that re-
ceives beams of reflected light from the reflection of the
beams of measurement light.

[0087] The embodiment exemplifies a configuration in
which the outer shape 91 of the demonstration lens DL
is acquired by the blocker unit 30 (that is, having a non-
contact type configuration). However, the present inven-
tion is not limited to the configuration. The outer shape
91 of the demonstration lens DL may be acquired by the
measurement portion having a contact type configuration
in which the tracing stylus of the eyeglasses frame shape
measuring unit 20 comes into contact with the frame. In
this case, the tracing stylus may move along the periph-
eral edge of the demonstration lens DL while being in
contact with the peripheral edge of the demonstration
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lens DL, and the outer shape of the demonstration lens
DL may be acquired from movement positions.

[0088] The embodiment exemplifies a configuration in
which facet shape information is detected by image
processing a demonstration lens image which is a cap-
tured image of the demonstration lens DL. The demon-
stration lens DL may be radiated with beams of meas-
urement light in many directions, and the facet shape
information may be detected based on the position of a
light-receiving surface receiving beams of reflected light
and the time of receiving the beams of reflected light.
[0089] The embodiment exemplifies a configuration in
which the monitor 5 displays a display screen for setting
a process area, and the process area of faceting is set
by changing the facet line 92 and the like on the display
screen. However, the present invention is not limited to
the configuration. A demonstration lens image captured
by the blocker unit 30 may be displayed on the monitor
5, and the outer shape 91 or the facet line 92 of the dem-
onstration lens DL acquired in Step S1 and Step S2 may
be displayed on the demonstration lens image while be-
ing superimposed on the demonstration lens image.
Therefore, itis possible to trace the facet line 92 reflected
on the demonstration lens image, and set a process area
of the faceting. The present invention is not limited to the
configuration in which the facet line 92 of the demonstra-
tion lens DL is traced. However, the outer shape 91 of
the demonstration lens DL may be traced. If the demon-
stration lens DL is drilled, the position of a hole may be
traced.

[0090] The embodiment exemplifies a configuration in
which curve information of the lens LE is acquired. How-
ever, the present invention is not limited to the configu-
ration. As described above, edge information of the lens
LE in addition to the curve information of the lens LE may
be contained. The edge information may be an edge
thickness or an edge position. In this case, based on the
edge information, the control portion 80 may determine
whether it is possible to perform faceting. The point a2n
on the processing trajectory 93 afterward of the faceting
may not be positioned on the edge surface depending
on the curved shape of the lens LE. If faceting control
data is prepared and the lens LE is processed in this
state, the edge surface is cut away by the faceting, and
the target lens shape becomes small. The control portion
80 may determine that it is not possible to perform the
faceting if the point a.2n is out of the edge surface, based
on the edge information of the lens LE. When the control
portion 80 obtains a result of such determination, the con-
trol portion 80 may automatically change two positions
where the outer shape 91 and the facet line 92 of the
demonstration lens DL are in contact with each other,
and prepare faceting control data again.

[0091] The embodiment exemplifies a configuration in
which a process area of faceting is set based on target
lens shape information of eyeglasses, the facet shape
information of the demonstration lens DL, and the curve
information of the lens LE, and faceting control data is
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acquired based on the process area. However, the
present invention is not limited to the configuration.
Faceting control data may be acquired directly from the
targetlens shape information of the eyeglasses, the facet
shape information of the demonstration lens DL, and the
curve information of the lens LE.

[0092] The embodiment may have a configuration in
which the curve information of the lens LE and curve
information of the demonstration lens DL are acquired.
In this case, a process area of faceting may be set while
taking account of the curve information of the demon-
stration lens DL. In this case, faceting control data may
be prepared while taking account of the curve information
of the demonstration lens DL.

[0093] The embodiment exemplifies a configuration in
which the processing control data acquiring apparatus 1
includes the lens processing mechanism portion 10 for
processing the peripheral edge and a lens surface of the
lens LE, and the lens LE is faceted by the processing
control data acquiring apparatus 1. However, the present
invention is not limited to the configuration. The process-
ing control data acquired by the processing control data
acquiring apparatus 1 may be transmitted to a separate
apparatus, and the lens may be faceted by the separate
apparatus.

[0094]

1 processing control data acquiring apparatus
10 lens processing mechanism portion

20 eyeglasses frame shape measuring unit
30 blocker unit

40 lens support mechanism

50 cup attachment mechanism

60 lens measurement mechanism

80 control portion

85 memory

100 grindstone group

200 carriage portion

300 chamfering unit

400 lens surface shape measuring unit

Claims

1. A processing control data acquiring apparatus (1)
that acquires processing control data for processing
an eyeglasses lens (LE), comprising:

a first shape information acquiring portion (80)
configured to acquire target lens shape informa-
tion (91) of eyeglasses, characterized by

a second shape information acquiring portion
(80) configured to acquire facet shape informa-
tion (92) of a demonstration lens (DL) which is
faceted, the facet shape information (92) being
detected from the demonstration lens (DL) for
the eyeglasses (LE); and

a processing control data acquiring portion (80)
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configured to acquire faceting control data for
forming atleastoneflat surface onalens surface
of the eyeglasses lens (LE) based on the target
lens shape information (91) and the facet shape
information (92).

2. The processing control data acquiring apparatus (1)

according to claim 1, further comprising:

a third shape information acquiring portion (80)
configured to acquire curve information of the
lens surface of the eyeglasses lens (LE),
wherein the processing control data acquiring
portion (80) is configured to acquire the faceting
control data based on the target lens shape in-
formation (91), the facet shape information (92),
and the curve information.

3. The processing control data acquiring apparatus (1)

according to claim 2,

wherein the second shape information acquiring
portion (80) is configured to acquire facet shape
information (92) of a front surface of the dem-
onstration lens (DL), the front surface being fac-
eted,

the third shape information acquiring portion
(80) is configured to acquire curve information
of a front surface of the eyeglasses lens (LE),
and

the processing control data acquiring portion
(80) is configured to acquire faceting control da-
ta for forming at least one flat surface on the
front surface of the eyeglasses lens (LE).

4. The processing control data acquiring apparatus (1)

according to any one of claims 1 to 3, further com-
prising:

an imaging optical system (63) configured to
capture an image of a lens surface of the dem-
onstration lens (DL),

wherein the second shape information acquiring
portion (80) is configured to detect the facet
shape information (92) from a lens image of the
demonstration lens (DL), which is captured by
the imaging optical system (63), to acquire the
facet shape information (92).

The processing control data acquiring apparatus (1)
according to any one of claims 1 to 4, further com-
prising:

a setting portion (80) configured to set a process
area to be faceted on the eyeglasses lens (LE),
wherein the processing control data acquiring
portion (80) is configured to acquire the faceting
control data based on the set process area.
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6. The processing control data acquiring apparatus (1)

according to claim 5,

wherein the setting portion (80) is configured to
set sets the process area based on an operation
signal output from an operation portion for ad-
justing the process area displayed on a display
portion (5), and

the processing control data acquiring portion
(80) is configured to acquire the faceting control
data that is adjusted based on a setting per-
formed by the setting portion (80).

An eyeglasses lens processing apparatus including
a processing control data acquiring apparatus (1)
according to any one of claims 1 to 6 and a process-
ing tool (350, 360) for processing an eyeglasses lens
(LE).

wherein the processing tool (350, 360) is controlled
based on the faceting control data acquired by the
processing control data acquiring apparatus to facet
the eyeglasses lens (LE).

A processing control data acquiring method carried
out by a processor (80) of a processing control data
acquiring apparatus (1), that acquires processing
control data for processing an eyeglasses lens (LE),
comprising:

a step of acquiring target lens shape information
(91) of eyeglasses, characterized by a step of
acquiring facet shape information (92) of a dem-
onstration lens (DL) which is faceted, the facet
shape information (92) being detected from the
demonstration lens (DL ) for the eyeglasses; and
a step of acquiring faceting control data for form-
ing at least one flat surface on a lens surface of
the eyeglasses lens (LE) based on the target
lens shape information (91) and the facet shape
information (92).

A processing control data acquiring program com-
prising instructions which, when

the processing control data acquiring program is ex-
ecuted by a processor (80) of a processing control
data acquiring apparatus (1) that acquires process-
ing control data for processing an eyeglasses lens
(LE), causes the processing control data acquiring
apparatus to execute:

a step of acquiring target lens shape information
(91) of eyeglasses (LE), characterized by

a step of acquiring facet shape information (92)
of a demonstration lens (DL) which is faceted,
the facet shape information (92) being detected
from the demonstration lens (DL) for the eye-
glasses; and

a step of acquiring faceting control data for form-
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ing at least one flat surface on a lens surface of schnitt (80) konfiguriert ist, um Facettensteuer-

the eyeglasses lens (LE) based on the target daten zum Formen mindestens einer flachen

lens shape information (91) and the facet shape Oberflache an der vorderen Oberflache der Bril-

information (92). lenglaslinse (LE) zu erfassen.

5
4. \Verarbeitungssteuerdaten-Erfassungsvorrichtung
Patentanspriiche (1) nach einem der Anspriiche 1 bis 3, ferner umfas-
send:

1. Verarbeitungssteuerdaten-Erfassungsvorrichtung
(1), die Verarbeitungssteuerdaten zur Verarbeitung 70 ein abbildendes optisches System (63), das
einer Brillenglaslinse (LE) erfasst, umfassend konfiguriert ist, um ein Bild einer Linsenoberfla-

einen ersten Forminformation-Erfassungsab-
schnitt (80), der konfiguriert ist, um Ziellinsen-
form-Informationen (91) von Brillenglasern zu
empfangen, gekennzeichnet durch

einen zweiten Forminformation-Erfassungsab-
schnitt (80), der konfiguriert ist, um Facettenfor-
minformationen (92) einer Demonstrationslinse
(DL) zu erfassen, die facettiert ist, wobei die Fa-
cettenforminformationen (92) von der Demons-
trationslinse (DL) fir die Brillengléaser (LE) er-
fasst sind; und

einen Verarbeitungssteuerdaten-Erfassungs-
abschnitt (80), der konfiguriert ist, um Facetten-
steuerdaten zu erfassen, um mindestens eine
flache Oberflache auf einer Linsenoberflache
der Brillenglaslinse (LE) basierend auf den Ziel-
linsenform-Informationen (91) und den Facet-
tenforminformationen (92) zu formen.

2. \Verarbeitungssteuerdaten-Erfassungsvorrichtung
(1) nach Anspruch 1, ferner umfassend:

einen dritten Forminformation-Erfassungsab-
schnitt (80), der konfiguriert ist, um Kurveninfor-
mationen der Oberflache der Brillenglaslinse
(LE) zu erfassen,

wobei der Verarbeitungssteuerdaten-Erfas-
sungsabschnitt (80) konfiguriert ist, um die Fa-
cettensteuerdaten basierend aufden Ziellinsen-
form-Informationen (91), den Facettenform-In-
formationen (92) und den Kurveninformationen
zu erfassen.

3. Verarbeitungssteuerdaten-Erfassungsvorrichtung
(1) nach Anspruch 2,

wobei der zweite Forminformation-Erfassungs-
abschnitt (80) konfiguriert ist, um Facettenform-
Informationen (92) einer vorderen Oberflache
der Demonstrationslinse (DL) zu erfassen, wo-
bei die vordere Oberflache facettiert ist,

der dritte Forminformation-Erfassungsabschnitt
(80) konfiguriert ist, um Kurveninformationen ei-
ner vorderen Oberflache der Brillenglaslinse
(LE) zu erfassen, und

der Verarbeitungssteuerdaten-Erfassungsab-
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che der Demonstrationslinse (DL) aufzuneh-
men,

wobei der zweite Forminformation-Erfassungs-
abschnitt (80) konfiguriert ist, um die Facetten-
form-Informationen (92) von einem Linsenbild
der Demonstrationslinse (DL) zu erfassen, das
durch das abbildende optische System (63) auf-
genommen ist, um die Facettenform-Informati-
onen (92) zu erfassen.

5. Verarbeitungssteuerdaten-Erfassungsvorrichtung
(1) nach einem der Anspriiche 1 bis 4, ferner umfas-
send:

einen Einstellabschnitt (80), der konfiguriert ist,
um einen Prozessbereich einzustellen, der auf
der Brillenglaslinse (LE) zu facettieren ist,
wobei der Verarbeitungssteuerdaten-Erfas-
sungsabschnitt (80) konfiguriert ist, um die Fa-
cettensteuerdaten basierend auf dem einge-
stellten Prozessbereich zu erfassen.

6. Verarbeitungssteuerdaten-Erfassungsvorrichtung
(1) nach Anspruch 5,

wobei der Einstellabschnitt (80) konfiguriert ist,
um den Prozessbereich basierend auf einem
Betatigungssignal einzustellen, das von einem
Betatigungsabschnitt zum Einstellen des auf ei-
nem Anzeigeabschnitt (5) angezeigten Verar-
beitungsbereichs ausgegeben ist, und

der Verarbeitungssteuerdaten-Erfassungsab-
schnitt (80) konfiguriertist, um die Facettensteu-
erdaten zu erfassen, die basierend auf einer
durch den Einstellabschnitt (80) durchgefiihrten
Einstellung eingestellt sind.

7. Brillenglaslinse-Verarbeitungsvorrichtung, die eine
Verarbeitungssteuerdaten-Erfassungsvorrichtung
(1) nach einem der Anspriiche 1 bis 6 und ein Ver-
arbeitungswerkzeug (350, 360) zum Verarbeiten ei-
ner Brillenglaslinse (LE) aufweist,
wobeidas Verarbeitungswerkzeug (350, 360) basie-
rend auf den Facettensteuerdaten, die durch die Ver-
arbeitungssteuerdaten-Erfassungsvorrichtung er-
fasst sind, gesteuert ist, um die Brillenglaslinse (LE)
zu facettieren.
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8. Verarbeitungssteuerdaten-Erfassungsverfahren,
das durch einen Prozessor (80) einer Verarbeitungs-
steuerdaten-Erfassungsvorrichtung (1) ausgefihrt
wird, die Verarbeitungssteuerdaten zur Verarbei-
tung einer Brillenglaslinse (LE) erfasst, umfassend:

einen Schritt zum Erfassen von Ziellinsenform-
Informationen (91) von Brillenglasern, gekenn-
zeichnet durch

einen Schritt zum Erfassen von Facettenform-
Informationen (92) einer Demonstrationslinse
(DL), die facettiert ist, wobei die Facettenform-
Informationen (92) von der Demonstrationslinse
(DL) fir die Brillenglaser erfasst werden; und
einen Schritt zum Erfassen von Facettensteu-
erdaten zum Formen mindestens einer flachen
Oberflache auf einer Linsenoberflache der Bril-
lenglaslinse (LE) basierend auf den Ziellinsen-
form-Informationen (91) und den Facettenform-
Informationen (92).

9. Verarbeitungssteuerdaten-Erfassungsprogramm,
umfassend Anweisungen, die, wenn

das Verarbeitungssteuerdaten-Erfassungspro-
gramm durch einen Prozessor (80) einer Verar-
beitungssteuerdaten-Erfassungsvorrichtung
(1) ausgefuhrt wird, die Verarbeitungssteuerda-
ten zur Verarbeitung einer Brillenglaslinse (LE)
erfasst, die Verarbeitungssteuerdaten-Erfas-
sungsvorrichtung veranlasst, zum Ausfiihren
von

einem Schritt zum Erfassen von Ziellinsenform-
Informationen (91) von Brillenglasern (LE), ge-
kennzeichnet durch

einen Schritt zum Erfassen von Facettenform-
Informationen (92) einer Demonstrationslinse
(DL), die facettiert ist, wobei die Facettenform-
Informationen (92) von der Demonstrationslinse
(DL) fir die Brillenglaser erfasst werden; und
einen Schritt zum Erfassen von Facettensteu-
erdaten zum Formen mindestens einer flachen
Oberflache auf einer Linsenoberflache der Bril-
lenglaslinse (LE) basierend auf den Ziellinsen-
form-Informationen (91) und den Facettenform-
Informationen (92).

Revendications

1. Appareil d’acquisition de données de commande de
traitement (1) qui acquiert des données de comman-
de de traitement pour traiter un verre de lunettes
(LE), comprenant :

une premiére partie d’acquisition d’informations
de forme (80) configurée pour acquérir des in-
formations de forme de verre cible (91) de lu-
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30

nettes, caractérisé par

une deuxiéme partie d’acquisition d’informa-
tions de forme (80) configurée pour acquérir des
informations de forme de facette (92) d’'un verre
de démonstration (DL) qui est a facettes, les in-
formations de forme de facette (92) étant détec-
tées a partirdu verre de démonstration (DL) pour
les lunettes (LE) ; et

une partie d’acquisition de données de com-
mande de traitement (80) configurée pour ac-
quérir des données de commande de facettage
pour former au moins une surface plate sur une
surface de verre du verre de lunettes (LE) sur
la base des informations de forme de verre cible
(91) etdesinformations de forme de facette (92).

2. Appareil d’acquisition de données de commande de
traitement (1) selon la revendication 1, comprenant
en outre :

une troisieme partie d’acquisition d’informations
de forme (80) configurée pour acquérir des in-
formations de courbe de la surface de verre du
verre de lunettes (LE),

dans lequel la partie d’acquisition de données
de commande de traitement (80) est configurée
pour acquérir les données de commande de fa-
cettage sur la base des informations de forme
de verre cible (91), des informations de forme
de facette (92) et des informations de courbe.

3. Appareil d’acquisition de données de commande de
traitement (1) selon la revendication 2,

dans lequel la deuxiéme partie d’acquisition
d’'informations de forme (80) est configurée pour
acquérir des informations de forme de facette
(92) d’une surface avant du verre de démons-
tration (DL), la surface avant étant a facettes,
la troisieme partie d’acquisition d’informations
de forme (80) est configurée pour acquérir des
informations de courbe d’une surface avant du
verre de lunettes (LE), et

la partie d’acquisition de données de commande
de traitement (80) est configurée pour acquérir
des données de commande de facettage pour
former au moins une surface plate surla surface
avant du verre de lunettes (LE).

4. Appareil d’acquisition de données de commande de
traitement (1) selon I'une quelconque des revendi-
cations 1 a 3, comprenant en outre :

un systéme optique d’imagerie (63) configuré
pour capturer une image d’une surface de verre
du verre de démonstration (DL),

dans lequel la deuxiéme partie d’acquisition
d’'informations de forme (80) est configurée pour
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détecter les informations de forme de facette
(92) a partir d’'une image de verre du verre de
démonstration (DL), qui est capturée par le sys-
teme optique d’'imagerie (63), pour acquérir les
informations de forme de facette (92).

5. Appareil d’acquisition de données de commande de

traitement (1) selon I'une quelconque des revendi-
cations 1 a 4, comprenant en outre :

une partie de réglage (80) configurée pour régler
une zone de traitement pour avoir des facettes
sur le verre de lunettes (LE),

dans lequel la partie d’acquisition de données
de commande de traitement (80) est configurée
pour acquérir les données de commande de fa-
cettage sur la base de la zone de traitement ré-
glée.

6. Appareil d’acquisition de données de commande de

traitement (1) selon la revendication 5,

dans lequel la partie de réglage (80) est confi-
gurée pour régler la zone de traitement sur la
base d’un signal de fonctionnement délivré en
sortie par une partie de fonctionnement pour
ajuster la zone de traitement affichée sur une
partie d’affichage (5), et

la partie d’acquisition de données de commande
de traitement (80) est configurée pour acquérir
les données de commande de facettage quisont
ajustées sur la base d’un réglage effectué par
la partie de réglage (80).

Appareil de traitement de verre de lunettes compre-
nant un appareil d’acquisition de données de com-
mande de traitement (1) selon I'une quelconque des
revendications 1 a 6 et un outil de traitement (350,
360) pour traiter un verre de lunettes (LE),

dans lequel I'outil de traitement (350, 360) est com-
mandé sur la base des données de commande de
facettage acquises par l'appareil d’acquisition de
données de commande de traitement pour facetter
le verre de lunettes (LE).

Procédé d’acquisition de données de commande de
traitementmis en oeuvre par un processeur (80)d’'un
appareil d’acquisition de données de commande de
traitement (1), quiacquiertdes données de comman-
de de traitement pour traiter un verre de lunettes
(LE), comprenant :

une étape d’acquisition d’informations de forme
de verre cible (91) de lunettes, caractérisé par
une étape d’acquisition d’informations de forme
de facette (92) d’'un verre de démonstration (DL)
qui est a facettes, les informations de forme de
facette (92) étant détectées a partir du verre de
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démonstration (DL) pour les lunettes ; et

une étape d’acquisition de données de com-
mande de facettage pour former au moins une
surface plate sur une surface de verre du verre
de lunettes (LE) sur la base des informations de
forme de verre cible (91) et des informations de
forme de facette (92).

9. Programme d’acquisition de données de commande

de traitement comprenant des instructions qui, lors-
que le programme d’acquisition de données de com-
mande de traitement est exécuté par un processeur
(80) d’un appareil d’acquisition de données de com-
mande de traitement (1) qui acquiert des données
de commande de traitement pour traiter un verre de
lunettes (LE), aménent I'appareil d’acquisition de
données de commande de traitement a exécuter :

une étape d’acquisition d’'informations de forme
de verre cible (91) de lunettes (LE), caractérisé
par

une étape d’acquisition d’'informations de forme
de facette (92) d'un verre de démonstration (DL)
qui est a facettes, les informations de forme de
facette (92) étant détectées a partir du verre de
démonstration (DL) pour les lunettes ; et

une étape d’acquisition de données de com-
mande de facettage pour former au moins une
surface plate sur une surface de verre du verre
de lunettes (LE) sur la base des informations de
forme de verre cible (91) et des informations de
forme de facette (92).
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