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(54) SHAFT ALIGNMENT DEVICE AND SHAFT ALIGNMENT PROGRAM

(57) A shaft alignment device is used in a process of
processing a peripheral edge of an eyeglasses lens. The
shaft alignment device includes an imaging means that
takes a captured image of a lens surface of the eyeglass-
es lens, an enlarged image acquisition means that ac-
quires an enlarged image obtained by enlarging a spe-
cific area of the captured image, and a display control
means that causes a display means to display the cap-
tured image taken by the imaging means and the en-
larged image acquired by the enlarged image acquisition
means on a same screen of the display means. According
to the shaft alignment device, it is possible to set a shaft
alignment position of the eyeglasses lens.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a shaft align-
ment device used in a process of processing a peripheral
edge of an eyeglasses lens, and a shaft alignment pro-
gram used in the shaft alignment device.

BACKGROUND ART

[0002] As an example of a shaft alignment device used
in the process of processing the peripheral edge of an
eyeglasses lens, a cup attachment device that attaches
a processing jig (cup) to an eyeglasses lens is known
(see JP2020-038268A). For example, when the eye-
glasses lens is a progressive lens, images of hidden
marks and printed marks are taken in the process of set-
ting the attachment position (shaft alignment position) of
the cup with respect to the progressive lens.
[0003] Incidentally, with the conventional shaft align-
ment device, it is sometimes difficult to understand the
hidden mark position or the printed mark position from
the captured image of the progressive lens. Furthermore,
there is a possibility that there is a misalignment between
the hidden mark position and the printed mark position,
and it is difficult to recognize this misalignment.

SUMMARY OF INVENTION

[0004] A technical object of the present invention is to
provide a shaft alignment device and a shaft alignment
program that enable to appropriately set a shaft align-
ment position of an eyeglasses lens.
[0005] (1) A shaft alignment device used in a process
of processing a peripheral edge of an eyeglasses lens,
the shaft alignment device including:

an imaging means that takes a captured image of a
lens surface of the eyeglasses lens;
an enlarged image acquisition means that acquires
an enlarged image obtained by enlarging a specific
area of the captured image; and
a display control means that causes a display means
to display the captured image taken by the imaging
means and the enlarged image acquired by the en-
larged image acquisition means on a same screen
of the display means.

[0006] (2) The shaft alignment device according to the
above-described (1), further including:

an area setting means that sets the specific area of
the captured image,
in which the enlarged image acquisition means ac-
quires the enlarged image obtained by enlarging the
specific area set by the area setting means.

[0007] (3) The shaft alignment device according to the
above-described (1), further including:

an area setting means that sets the specific area of
the captured image,
in which the area setting means sets a preset area
in an imaging area of the captured image taken by
the imaging means as the specific area.

[0008] (4) The shaft alignment device according to the
above-described (2), further including:

a detection means that detects a specific part based
on the captured image taken by the imaging means,
in which the area setting means sets the specific
area including the specific part detected by the de-
tection means, and
the display control means enlarges the specific area
set by the area setting means and causes the display
means to display the enlarged specific area as the
enlarged image.

[0009] (5) The shaft alignment device according to the
above-described (4),

in which the detection means detects left and right
printed marks of the eyeglasses lens as the specific
part from the captured image, and
the area setting means sets the specific area includ-
ing at least one of the left and right printed marks
which are a first printed mark and a second printed
mark of the eyeglasses lens.

[0010] (6) The shaft alignment device according to the
above-described (4) or (5),

in which the detection means detects left and right
hidden marks of the eyeglasses lens as the specific
part from the captured image, and
the area setting means sets the specific area includ-
ing at least one of the left and right hidden marks
which are a first hidden mark and a second hidden
mark of the eyeglasses lens.

[0011] (7) The shaft alignment device according to the
above-described (6),

in which the area setting means sets a first specific
area including at least one of the first printed mark
or the first hidden mark, and a second specific area
including at least one of the second printed mark or
the second hidden mark, and
the display control means arranges one of a first en-
larged image of the first specific area and a second
enlarged image of the second specific area on a left
side of the captured image, and arranges the other
on a right side of the captured image.
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[0012] (8) The shaft alignment device according to the
above-described (6 )or (7),
in which the captured image of the eyeglasses lens is an
entire image of the eyeglasses lens, and includes at least
one of both the first printed mark and the second printed
mark and both the first hidden mark and the second hid-
den mark.
[0013] (9) The shaft alignment device according to any
one of the above-described (1) to (8), further including:

a printed mark position acquisition means that ac-
quires printed mark positions of left and right printed
marks put on the eyeglasses lens;
a hidden mark position acquisition means that ac-
quires hidden mark positions of left and right hidden
marks put on the eyeglasses lens; and
a shaft alignment position setting means that sets a
shaft alignment position of a holding means that
pinches the eyeglasses lens based on the printed
mark position acquired by the printed mark position
acquisition means and the hidden mark position ac-
quired by the hidden mark position acquisition
means to hold the eyeglasses lens.

[0014] (10) The shaft alignment device according to
the above-described (9),
in which the shaft alignment position setting means sets
the shaft alignment position by changing the shaft align-
ment position of the holding means with respect to the
eyeglasses lens based on an amount of misalignment
between the printed mark position and the hidden mark
position.
[0015] (11) The shaft alignment device according to
the above-described (9) or (10), further including:

a printed mark detection means that detects the left
and right printed marks of the eyeglasses lens based
on the captured image,
in which the printed mark position acquisition means
acquires the printed mark position based on a de-
tection result of the printed mark detection means.

[0016] (12) The shaft alignment device according to
the above-described (11),
in which the display control means displays identification
information based on the printed mark position on the
captured image in a superimposed manner, based on a
detection result of the printed mark detection means.
[0017] (13) The shaft alignment device according to
any one of the above-described (9) to (12), further includ-
ing:

an operation means that inputs an operation signal
for an operator to specify the hidden mark position,
in which the hidden mark position acquisition means
acquires a position specified on the captured image
by the operation means as the hidden mark position.

[0018] (14) A shaft alignment program of a shaft align-
ment device used in a process of processing a peripheral
edge of an eyeglasses lens, the shaft alignment program
including instructions which, when executed by a con-
troller of the shaft alignment device, cause the shaft align-
ment device to perform:

an imaging step of taking a captured image of a lens
surface of the eyeglasses lens;
an enlarged image acquisition step of acquiring an
enlarged image obtained by enlarging a specific area
of the captured image; and
a display control step of causing a display means to
display the captured image taken in the imaging step
and the enlarged image acquired in the enlarged im-
age acquisition step on a same screen of the display
means.

[0019] (15) The shaft alignment program according to
the above-described (14), further including instructions
which causes the shaft alignment device to perform:

a printed mark position acquisition step of acquiring
printed mark positions of left and right printed marks
put on the eyeglasses lens;
a hidden mark position acquisition step of acquiring
hidden mark positions of left and right hidden marks
put on the eyeglasses lens; and
a shaft alignment position setting step of setting a
shaft alignment position of a holding means that
pinches the eyeglasses lens based on the printed
mark position acquired in the printed mark position
acquisition step and the hidden mark position ac-
quired in the hidden mark position acquisition step
to hold the eyeglasses lens.

BRIEF DESCRIPTION OF DRAWINGS

[0020] Exemplary embodiment(s) of the present inven-
tion will be described in detail based on the following
figures, wherein:

FIG. 1 is an external view of a cup attachment device;
FIG. 2 is a schematic diagram of an eyeglasses lens
support mechanism;
FIG. 3 is a schematic diagram of a cup attachment
mechanism;
FIG. 4 is a schematic diagram of an eyeglasses lens
measurement mechanism;
FIG. 5 is a schematic diagram of a control system;
FIGs. 6A and 6B are examples of a progressive lens;
FIG. 7A is an example of a captured image of the
progressive lens, and FIG. 7B is examples of an en-
larged image of the progressive lens;
FIG. 8 is an example of a shaft driving screen;
FIGs. 9A and 9B are examples of the shaft driving
scree; and
FIGs. 10A and 10B are diagrams illustrating the shaft
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alignment position of the cup.

DESCRIPTION OF EMBODIMENTS

<Overview>

[0021] An outline of a shaft alignment device according
to an embodiment of the present disclosure will be de-
scribed. The items classified by <> below can be used
independently or in association with each other.
[0022] The shaft alignment device of the present em-
bodiment may be a shaft alignment device used in the
process of processing the peripheral edge of an eye-
glasses lens. For example, the shaft alignment device
may be a shaft alignment device including a shaft align-
ment position setting means that sets a shaft alignment
position of a holding means that pinches the eyeglasses
lens to hold the eyeglasses lens. For example, the hold-
ing means may be a holding means (for example, a chuck
shaft) included in an eyeglasses lens peripheral edge
processing device. Further, for example, the shaft align-
ment device may be a cup attachment device including
a cup attachment means that attaches a cup, which is a
processing jig for holding the eyeglasses lens in the hold-
ing means.

<Cup attachment means>

[0023] The shaft alignment device of the present em-
bodiment may include a cup attachment means (for ex-
ample, a cup attachment mechanism 30). For example,
the cup attachment means may attach a cup, which is a
processing jig for holding the eyeglasses lens to the hold-
ing means, to the eyeglasses lens based on the shaft
alignment position set by the shaft alignment position set-
ting means (details will be described later). For example,
the cup attachment means may attach the cup to at least
one of the front surface and rear surface of the eyeglass-
es lens.

<Display of captured image and enlarged image of eye-
glasses lens>

<Imaging means>

[0024] The shaft alignment device of the present em-
bodiment may include an imaging means (for example,
an eyeglasses lens measurement mechanism 40). For
example, the imaging means may capture a captured
image of a lens surface of the eyeglasses lens. For ex-
ample, the imaging means may have an imaging range
capable of imaging a wide range of the lens surface of
the eyeglasses lens. As an example, the imaging means
may have an imaging range capable of taking the entire
lens surface of the eyeglasses lens.
[0025] For example, a captured image of an eyeglass-
es lens is the entire image of the eyeglasses lens, and
may include at least one of both the left and right printed

marks (first printed mark and second printed mark) put
on the eyeglasses lens and both the left and right hidden
marks (first hidden mark and second hidden mark) put
on the eyeglasses lens. For example, in this case, the
axis degree of the left and right printed marks or the left
and right hidden marks with respect to the center position
(for example, geometric center position) of the eyeglass-
es lens can be easily understood.
[0026] For example, the imaging means may include
an imaging optical system (for example, an imaging op-
tical system 420) as a part of the imaging means. For
example, the imaging optical system may image the eye-
glasses lens by receiving reflected light flux of natural
light from the eyeglasses lens. Further, for example, the
imaging optical system may image the eyeglasses lens
by receiving a reflected light flux from the eyeglasses
lens by the illumination optical system (for example, an
illumination optical system 410). For example, the imag-
ing means may have at least an imaging element.

<Detection means>

[0027] The shaft alignment device of the present em-
bodiment may include a detection means (for example,
a control unit 60). For example, the detection means may
detect a specific part based on a captured image taken
by the imaging means. For example, the detection means
may detect the specific part by analyzing the captured
image based on the captured image of the eyeglasses
lens. For example, various image processing methods
may be applied to the captured image analysis process-
ing. As an example, the specific part may be detected by
detecting a change in at least one of the luminance value,
saturation, hue, and the like of the captured image. Fur-
ther, as an example, the specific part may be detected
by using a template image of the specific part prepared
in advance and calculating the degree of similarity be-
tween the template image and the captured image.
[0028] For example, the detection means may detect
the left and right printed marks of the eyeglasses lens as
specific parts from the captured image. For example, in
this case, the detection means may also serve as a print-
ed mark detection means, which will be described later.
For example, the detection means may detect the left
and right hidden marks of the eyeglasses lens as specific
parts from the captured image. For example, in this case,
the detection means may also serve as a hidden mark
detection means, which will be described later. It is need-
less to say that, for example, the detection means may
detect both the left and right printed marks and the left
and right hidden marks of the eyeglasses lens as specific
parts from the captured image.

<Area setting means>

[0029] The shaft alignment device of the present em-
bodiment may include an area setting means (for exam-
ple, the control unit 60). For example, the area setting
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means may set a specific area of the captured image
taken by the imaging means. For example, by this man-
ner, the operator can easily set a desired specific part of
the eyeglasses lens as a specific area, and as a result,
it is possible to easily acquire a locally enlarged image
that includes the specific part of the eyeglasses lens de-
sired by the operator.
[0030] For example, the area setting means may set
any position input by the operation of the operator of the
operation means as the specific area. For example, in
this case, the shaft alignment device may include an op-
eration means (for example, a monitor 2) through which
an operator inputs an operation signal for specifying a
specific area, and the area setting means may set the
position specified on the captured image by the operation
means as the specific area.
[0031] For example, the area setting means may set
a specific area including the specific part detected by the
detection means. For example, the area setting means
may set a predetermined area based on the specific area
as the specific area.
[0032] For example, the area setting means may set
a specific area including at least one of one first printed
mark and the other second printed mark of the eyeglass-
es lens as the specific area including the specific part
detected by the detection means (the printed mark de-
tection means). For example, in this case, the area setting
means may set one specific area that includes both the
first printed mark and the second printed mark, or may
set two specific areas for each of the first printed mark
and the second printed mark.
[0033] For example, the area setting means may set
a specific area including at least one of one first hidden
mark and the other second hidden mark of the eyeglass-
es lens as the specific area including the specific part
detected by the detection means (the hidden mark de-
tection means). For example, in this case, the area setting
means may set one specific area that includes both the
first hidden mark and the second hidden mark, or may
set two specific areas for each of the first hidden mark
and the second hidden mark.
[0034] Note that, for example, the area setting means
may respectively set a first specific area including at least
one of the first printed mark or the first hidden mark, and
a second specific area including at least one of the sec-
ond printed mark or the second hidden mark.
[0035] For example, the area setting means may set
a predetermined area in an imaging area of the captured
image taken by the imaging means as the specific area.
For example, the area set in advance in the imaging area
of the captured image may be an area set in advance by
associating the area with a predetermined coordinate po-
sition with respect to the captured image. For example,
by this manner, a locally enlarged image of the eyeglass-
es lens can be easily acquired without the operator spec-
ifying a desired specific part of the eyeglasses lens or
detecting a specific part of the eyeglasses lens. As an
example, the area setting means may set, as the specific

area, a position where at least one of preset left and right
printed marks or left and right hidden marks is arranged
in the imaging area of the captured image.
[0036] Note that the shaft alignment device may in-
clude an alignment means for positioning the eyeglasses
lens with respect to the imaging means (imaging optical
system). For example, the alignment means may be a
centripetal mechanism that centripetally centers the eye-
glasses lens in order to make the center position of the
eyeglasses lens match the optical axis position of the
imaging optical system. As an example, in this case, the
area setting means may set, as the specific area, the
positions where the left and right printed marks or hidden
marks are arranged in the imaging area of the imaging
optical system when the eyeglasses lens is centripetally
centered by the centripetal mechanism. Further, for ex-
ample, the alignment means may be a guide mechanism
for causing the operator to arrange the predetermined
position of the eyeglasses lens to a predetermined posi-
tion (predetermined area) with respect to the imaging op-
tical system. As an example, in this case, the operator
may move the eyeglasses lens to display a guide on the
captured image for placing the left and right printed marks
or hidden marks within a predetermined area with respect
to the imaging area of the imaging optical system. For
example, the area setting means may set a position cor-
responding to such a guide as the specific area.

<Enlarged image acquisition means>

[0037] The shaft alignment device of the present em-
bodiment may include an enlarged image acquisition
means (for example, the control unit 60). For example,
the enlarged image acquisition means may acquire an
enlarged image obtained by enlarging a specific area of
a captured image of an eyeglasses lens. For example,
the specific area of the captured image of the eyeglasses
lens may be a partial area included in the captured image.
For example, the area may include at least one of a print-
ed mark and a hidden mark put on an eyeglasses lens.
[0038] For example, the enlarged image acquisition
means may acquire an enlarged image taken by the im-
aging means that takes an enlarged image of an eye-
glasses lens. For example, such imaging means may
share at least a part of the configuration with the above-
described <Imaging means>. As an example, in this
case, a captured image and an enlarged image may be
acquired by switching the imaging magnification of the
imaging means. Further, for example, such imaging
means may be provided separately from the above-de-
scribed <Imaging means>. That is, for example, the im-
aging means that takes a wide-range captured image of
the eyeglasses lens and the imaging means that takes
an enlarged image of the eyeglasses lens in a narrow
range may be provided, respectively.
[0039] For example, the enlarged image acquisition
means may acquire an enlarged image by processing
the captured image taken by the above-described <Im-
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aging means>. For example, in this case, the enlarged
image acquisition means may acquire an enlarged image
obtained by enlarging the specific area set in the captured
image by the area setting means. For example, an en-
larged image may be acquired by interpolating pixels of
the captured image such that a specific area set in the
captured image is enlarged to a predetermined magnifi-
cation.

<Display control means>

[0040] The shaft alignment device of the present em-
bodiment may include a display control means (for ex-
ample, the control unit 60). For example, the display con-
trol means may cause a display means to display the
captured image of the eyeglasses lens taken by the im-
aging means.
[0041] For example, the display control means may
cause the display means to display the captured image
of the eyeglasses lens taken by the imaging means and
the enlarged image obtained by enlarging a specific area
of the captured image acquired by the enlarged image
acquisition means on the same screen of the display
means. For example, the display control means may
cause the display means to display the captured image
of the eyeglasses lens and one or more enlarged images
of the eyeglasses lens on the same screen of the display
means. For example, when only the captured image of
the eyeglasses lens is displayed on the screen, it is pos-
sible to understand the positional relationship or the like
of a specific area within a wide range of the eyeglasses
lens from a bird’s-eye view, but it is not possible to confirm
the small information contained in the eyeglasses lens
(for example, printed marks, hidden marks, and the like).
Furthermore, for example, when only an enlarged image
of the eyeglasses lens is displayed on the screen, small
pieces of information contained in the eyeglasses lens
can be easily confirmed, but the positional relationship
or the like of small pieces of information on the eyeglass-
es lens cannot be seen. However, for example, the op-
erator can proceed with the operation while simultane-
ously comparing a wide-range captured image of the eye-
glasses lens and a locally enlarged image of the eye-
glasses lens, and thus it becomes difficult to lose sight
of the various information contained in the eyeglasses
lens, and the positional relationship or the like of these
pieces of information can be easily understood. Further,
for example, since it is difficult to lose sight of various
information contained in an eyeglasses lens, it is possible
to smoothly adjust the positional relationship or the like
of these pieces of information. For example, the relative
positional relationship between the left and right printed
marks and the left and right hidden marks can be under-
stood from the captured image of the eyeglasses lens,
and the shape or positional relationship of individual print-
ed marks and hidden marks can be understood from the
enlarged image of the eyeglasses lens, and accordingly,
it is possible to easily position the eyeglasses lens.

[0042] For example, the display control means may
enlarge the specific area set by the area setting means
and cause the display means to display the enlarged spe-
cific area it as an enlarged image. For example, the dis-
play control means may cause the display means to dis-
play an enlarged image obtained by enlarging a specific
area including at least one of one first printed mark and
the other second printed mark of the eyeglasses lens. In
addition, for example, the display control means may
cause the display means to display an enlarged image
obtained by enlarging a specific area including at least
one of one first hidden mark and the other second printed
mark of the eyeglasses lens. It is needless to say that,
for example, the display control means may cause the
display means to respectively display a first enlarged im-
age obtained by enlarging the first specific area including
at least one of the first printed mark or the first hidden
mark, and a second enlarged image obtained by enlarg-
ing the second specific area including at least one of the
second printed mark or the second hidden mark.
[0043] For example, the display control means may
cause the display means to display the captured image
of the eyeglasses lens, the first enlarged image of the
first specific area, and the second enlarged image of the
second specific area on the same screen of the display
means. For example, the display control means may ar-
range one of the first enlarged image and the second
enlarged image on the left side of the captured image,
and may arrange the other on the right side of the cap-
tured image. For example, by this manner, each of two
printed marks and a hidden mark put on an eyeglasses
lens can be easily recognized using two enlarged imag-
es.
[0044] Note that, for example, the display control
means may arrange the first enlarged image or the sec-
ond enlarged image corresponding to the specific part
detected in the left area of the captured image of the
eyeglasses lens on the left side of the captured image,
and arrange the first enlarged image or the second en-
larged image corresponding to the specific part detected
in the right area of the captured image on the right side
of the captured image. For example, by this manner,
since the direction of the specific part on the eyeglasses
lens matches the direction of the arrangement of the en-
larged image, it becomes easier to visually determine a
specific part, and it becomes easier to perform subse-
quent operations.

<Setting of shaft alignment position>

<Imaging means>

[0045] The shaft alignment device of the present em-
bodiment may include an imaging means (for example,
an eyeglasses lens measurement mechanism 40). For
example, the imaging means may capture a captured
image of a lens surface of the eyeglasses lens. Note that,
for example, the imaging means in <Setting of shaft align-
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ment position> may also be used as the imaging means
in <Display of captured image and enlarged image of
eyeglasses lens>.

<Printed mark detection means>

[0046] The shaft alignment device of the present em-
bodiment may include a printed mark detection means
(for example, the control unit 60). For example, the print-
ed mark detection means may detect the left and right
printed marks of the eyeglasses lens based on the cap-
tured image. For example, the printed mark detection
means may detect one first printed mark and the other
second printed mark of the eyeglasses lens, respectively,
based on the captured image.

<Printed mark position acquisition means>

[0047] The shaft alignment device of the present em-
bodiment may include a printed mark position acquisition
means (for example, the control unit 60). For example,
the printed mark position acquisition means may acquire
the printed mark positions of the left and right printed
marks put on an eyeglasses lens.
[0048] Note that, for example, an eyeglasses lens is
provided with respective left and right hidden marks
based on the geometric center position of the eyeglasses
lens, and printed marks are provided to correspond to
the hidden marks. Therefore, for example, the printed
mark position acquisition means may acquire the printed
mark positions of two printed marks corresponding to the
left and right hidden marks as the printed mark positions
of the left and right printed marks.
[0049] For example, the printed mark position acquisi-
tion means may acquire any position input by the oper-
ation of the operator of the operation means as the printed
mark position. For example, in this case, the shaft align-
ment device may include an operation means (for exam-
ple, the monitor 2) through which an operator inputs an
operation signal for specifying a printed mark position,
and the printed mark position acquisition means may ac-
quire the position specified on the captured image by the
operation means as the printed mark position. Note that
the printed mark position acquisition means may acquire,
as the printed mark position, a position specified on an
enlarged image obtained by enlarging a specific area of
the captured image by the operation means.
[0050] For example, the printed mark position acquisi-
tion means may automatically acquire the printed mark
positions based on the detection results of the printed
mark detection means. Note that, for example, in eye-
glasses lens, printed marks exist as roughly common
marks, the printed marks do not have the combination of
symbols and numbers that hidden marks do, and thus
the printed marks can be easily detected.

<Hidden mark detection means>

[0051] The shaft alignment device of the present em-
bodiment may include a hidden mark detection means
(for example, the control unit 60). For example, the hid-
den mark detection means may detect the left and right
hidden marks of the eyeglasses lens based on the cap-
tured image. For example, the hidden mark detection
means may detect one first hidden mark and the other
second hidden mark of the eyeglasses lens, respectively,
based on the captured image.

<Hidden mark position acquisition means>

[0052] The shaft alignment device of the present em-
bodiment may include a hidden mark position acquisition
means (for example, the control unit 60). For example,
the hidden mark position acquisition means may acquire
the hidden mark positions of left and right hidden marks
put on an eyeglasses lens.
[0053] For example, the hidden mark position acquisi-
tion means may acquire any position input by the oper-
ation of the operator of the operation means as the hidden
mark position. For example, in this case, the shaft align-
ment device may include an operation means (for exam-
ple, the monitor 2) through which an operator inputs an
operation signal for specifying a hidden mark position,
and the hidden mark position acquisition means may ac-
quire the position specified on the captured image by the
operation means as the hidden mark position. Note that,
for example, the hidden mark position acquisition means
may acquire, as the hidden mark position, a position
specified on an enlarged image obtained by enlarging a
specific area of the captured image by the operation
means. For example, the hidden marks put on the eye-
glasses lens may be more difficult to detect than the print-
ed marks because the hidden marks are represented by
different symbols and numbers depending on the type of
eyeglasses lens and the manufacturer of the eyeglasses
lens. However, by directly specifying the hidden mark
position on the captured image of the eyeglasses lens,
the hidden mark position can be easily acquired.
[0054] In addition, for example, the hidden mark posi-
tion acquisition means may automatically acquire the hid-
den mark positions based on the detection results of the
hidden mark detection means.

<Display control means>

[0055] The shaft alignment device of the present em-
bodiment may include a display control means (for ex-
ample, the control unit 60). For example, the display con-
trol means may cause the display means to display the
captured image of the eyeglasses lens taken by the im-
aging means. Note that, for example, the display control
means in <Setting of shaft alignment position> may also
be used as the display control means in <Display of cap-
tured image and enlarged image of eyeglasses lens>.
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[0056] For example, the display control means may
cause to the display means to display identification infor-
mation based on the printed mark position on the cap-
tured image in a superimposed manner, based on the
detection result of the printed mark detection means.
Note that, for example, the display control means may
cause the display means to display the identification in-
formation on an enlarged image obtained by enlarging a
specific area of the captured image in a superimposed
manner. For example, the identification information may
be any information that allows the operator to identify the
printed mark position. For example, the identification in-
formation may be at least one of a detection line super-
imposed on the shape of the printed mark, a predeter-
mined mark indicating the printed mark position (for ex-
ample, at least one of a symbol, a scale, a mark, an icon,
and the like). It is needless to say that, for example, the
identification information may be information different
from these. For example, by this manner, the operator
can easily understand the printed mark position and in-
tuitively perform various operations on the printed mark
position. Furthermore, for example, when the printed
mark position and the hidden mark position are mis-
aligned, it becomes easier to determine the direction and
degree of the misalignment.

<Shaft alignment position setting means>

[0057] The shaft alignment device of the present em-
bodiment may include a shaft alignment position setting
means (for example, the control unit 60). For example,
the shaft alignment position setting means may set the
shaft alignment position of a holding means that pinches
the eyeglasses lens to hold the eyeglasses lens. For ex-
ample, the shaft alignment position setting means may
set, as the shaft alignment position, a position where the
eyeglasses lens is held by the holding means of the eye-
glasses lens peripheral edge processing device (that is,
a position where the holding means is attached to the
eyeglasses lens). For example, the shaft alignment po-
sition may be at least one of the optical center position,
geometric center position, and the like of the eyeglasses
lens.
[0058] For example, the shaft alignment position set-
ting means may set the shaft alignment position of a hold-
ing means that pinches the eyeglasses lens, based on
the captured image of the eyeglasses lens, to hold the
eyeglasses lens. In addition, for example, the shaft align-
ment position setting means may set the shaft alignment
position of a holding means that pinches the eyeglasses
lens, based on the enlarged image obtained by enlarging
the specific area of the captured image of the eyeglasses
lens, to hold the eyeglasses lens.
[0059] For example, the shaft alignment position set-
ting means may set the shaft alignment position of the
holding means that pinches the eyeglasses lens based
on the printed mark position acquired by the printed mark
position acquisition means and the hidden mark position

acquired by the hidden mark position acquisition means
to hold the eyeglasses lens. For example, by this manner,
the shaft alignment position of the eyeglasses lens can
be easily determined by using the printed mark position
of the eyeglasses lens, and further, the accuracy of the
shaft alignment position of the eyeglasses lens can be
improved by using the hidden mark position of the eye-
glasses lens.
[0060] For example, the shaft alignment position set-
ting means may set the shaft alignment position by
changing the shaft alignment position of the holding
means with respect to the eyeglasses lens based on the
amount of misalignment between the printed mark posi-
tion and the hidden mark position. For example, the shaft
alignment position setting means may set the shaft align-
ment position based on the printed mark position, and
further move the shaft alignment position based on the
amount of misalignment between the printed mark posi-
tion and the hidden mark position to reset the shaft align-
ment position. For example, the shaft alignment position
setting means may set the shaft alignment position based
on the hidden mark position, and further move the shaft
alignment position based on the amount of misalignment
between the printed mark position and the hidden mark
position to reset the shaft alignment position.
[0061] Note that, for example, an allowable range may
be provided for the amount of misalignment between the
printed mark position and the hidden mark position. For
example, such an allowable range may be any value set
by the operator. Further, for example, such an allowable
range may be a fixed value that is preset based on the
results of experiments or simulations.
[0062] The present disclosure is not limited to the de-
vice described in the present embodiment. For example,
terminal control software (program) that performs the
functions of the above-described embodiment is supplied
to the device or the system via a network or various stor-
age media, and the control device (for example, CPU or
the like) of the device or the system can also read and
execute the program.

<Example>

[0063] Hereinafter, one example of the present em-
bodiment will be described below with reference to the
drawings. In the present example, a cup attachment de-
vice is taken as an example of the shaft alignment device.
[0064] FIG. 1 is an external view of a cup attachment
device 1. For example, the cup attachment device 1 in-
cludes a monitor 2, an eyeglasses lens support mecha-
nism 10, a cup attachment mechanism 30, an eyeglasses
lens measurement mechanism 40 (refer to FIG. 4), and
the like.
[0065] In the present example, a touch panel function
is added to the monitor 2, and the monitor 2 functions as
an operation unit (controller). Note that the monitor 2 and
the operation unit may be provided separately, and in
this case, at least one of a mouse, a joystick, a keyboard,
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a mobile terminal, and the like may be used as the op-
eration unit. Further, in the present example, the monitor
2 uses a liquid crystal display (LCD). It is needless to say
that the monitor 2 may be an organic electro Lumines-
cence (EL) display, a plasma display, or the like.
[0066] For example, the monitor 2 displays various
types of information including at least one of information
on a cup attached to an eyeglasses lens, information on
optical characteristics of an eyeglasses lens (first infor-
mation), information different from optical characteristic
information of an eyeglasses lens (second information),
and the like. Note that, as an example, the information
on a cup attached to the eyeglasses lens may be the
external shape of the cup and the like. Further, as an
example, the first information of the eyeglasses lens may
be at least one of spherical power, cylindrical power, as-
tigmatic axis angle, prism amount, and the like. Further,
as an example, the second information of the eyeglasses
lens may be at least one of the outer shape, bead shape,
printed mark, hidden mark, mark, hole shape, hole posi-
tion, and the like of the eyeglasses lens.
[0067] In addition, for example, the monitor 2 displays
various operation screens including at least one of the
following: a shaft driving screen for attaching a cup to an
eyeglasses lens, a layout screen for inputting a machin-
ing layout for the eyeglasses lens, a machining condition
setting screen for inputting machining conditions for the
eyeglasses lens, and the like.

<Eyeglasses lens support mechanism>

[0068] FIG. 2 is a schematic diagram of the eyeglasses
lens support mechanism 10. The eyeglasses lens sup-
port mechanism 10 supports an eyeglasses lens LE. For
example, the eyeglasses lens support mechanism 10 in-
cludes a cylindrical base 11, a ring member 12, a pro-
tective cover 13, a support pin 14, and the like.
[0069] For example, inside the cylindrical base 11, an
index plate 44, a retroreflective member 45 and the like,
which will be described later, are housed. For example,
the ring member 12 is fixed to the top of the cylindrical
base 11. For example, the protective cover 13 is fixed to
the top of the ring member 12. For example, the support
pin 14 is fixed to the top of the protective cover 13. For
example, the support pins 14 are composed of three piec-
es, and each support pin 14 is arranged at the same
distance and at the same angle with respect to an optical
axis L1 of the eyeglasses lens measurement mechanism
40 (refer to FIG. 4).

<Cup attachment mechanism>

[0070] FIG. 3 is a schematic diagram of the cup attach-
ment mechanism 30. The cup attachment mechanism
50 attaches a cup to an eyeglasses lens. For example,
the cup attachment mechanism 30 includes a mounting
unit 31, an arm 32, an arm holding base 33, a motor 34,
an X-direction movement mechanism 35, a Y-direction

movement mechanism 36, a Z-direction movement
mechanism 37, and the like.
[0071] For example, a cup Cu is mounted to the mount-
ing unit 31. For example, the mounting unit 31 has an
uneven unit 31a that fits into an uneven unit Cua formed
on the cup Cu. For example, the mounting unit 31 is fixed
to the arm 32. For example, the arm 32 includes a rotation
transmission mechanism (not shown) for variably holding
the rotation angle of the mounting unit 31 in the horizontal
direction. For example, the arm 32 is fixed to the arm
holding base 33. For example, the arm holding base 33
includes the motor 34. For example, the rotation of the
motor 34 is transmitted to the mounting unit 31 via a ro-
tation transmission mechanism (not shown) of the arm
32. As a result, for example, the mounting unit 31 rotates
around an attachment center axis S1 of the cup Cu.
[0072] For example, the X-direction movement mech-
anism 35, the Y-direction movement mechanism 36, and
the Z-direction movement mechanism 37 each include a
motor (not shown) or the like. For example, the X-direc-
tion movement mechanism 35 moves in the left-right di-
rection (X-direction) of the cup attachment device 1. For
example, above the X-direction movement mechanism
35, the Y-direction movement mechanism 36 is installed.
For example, the Y-direction movement mechanism 36
moves in the up-down direction (Y-direction) of the cup
attachment device 1. For example, above the Y-direction
movement mechanism 36, the Z-direction movement
mechanism 37 is installed. For example, the Z-direction
movement mechanism 37 moves in the front-rear direc-
tion (Z-direction) of the cup attachment device 1. For ex-
ample, the Z-direction movement mechanism 37 holds
the arm 32, the arm holding base 33, and the motor 34
included in the arm holding base 33.
[0073] For example, in the present example, by moving
the X-direction movement mechanism 35, the Y-direction
movement mechanism 36, the Z-direction movement
mechanism 37, the arm 32, and the like move in the left-
right direction with respect to the cup attachment device
1. Further, for example, in the present example, by mov-
ing the Z-direction movement mechanism 37, the arm 32
and the like move in the front-rear direction with respect
to the cup attachment device 1. As a result, the mounting
unit 31 moves to the top of the eyeglasses lens support
mechanism 10, for example.
[0074] Furthermore, for example, in the present exam-
ple, by moving the Y-direction movement mechanism 36,
the Z-direction movement mechanism 37, the arm 32,
and the like move in the up-down direction with respect
to the cup attachment device 1. As a result, for example,
the cup Cu mounted to the mounting unit 31 is shaft-
driven to the eyeglasses lens.

<Eyeglasses lens measurement mechanism>

[0075] FIG. 4 is a schematic diagram of the eyeglasses
lens measurement mechanism 40. The eyeglasses lens
measurement mechanism 40 measures optical charac-
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teristic information (first information) of an eyeglasses
lens. Moreover, the eyeglasses lens measurement
mechanism 40 detects second information different from
the optical characteristic information of the eyeglasses
lens. For example, the eyeglasses lens measurement
mechanism 40 includes the illumination optical system
410, the imaging optical system 420, and the like.
[0076] The illumination optical system 410 projects an
illumination light flux from the front side of the eyeglasses
lens LE. For example, the illumination optical system 410
includes a light source 411, a half mirror 412, a concave
mirror 413, an index plate 414, a retroreflective member
415, and the like. For example, the light source 411 irra-
diates the eyeglasses lens LE with a light flux. For ex-
ample, the concave mirror 413 reflects the light flux from
the light source and shapes the light flux from the light
source into a parallel light flux (substantially parallel light
flux) having a larger diameter than the eyeglasses lens
LE. For example, the index plate 414 has a predeter-
mined pattern formed of the multiple openings (light flux
passage holes). For example, the retroreflective member
415 reflects the light flux from the light source in the same
(substantially the same) direction as the direction of in-
cidence. For example, the retroreflective member 415
may be rotated at high speed around the optical axis L1
by a motor (not shown) or the like in order to uniformly
reflect the light flux from the light source.
[0077] The imaging optical system 420 images the
eyeglasses lens LE from the front side. For example, the
imaging optical system 420 includes a concave mirror
413, an aperture 421, an imaging lens 422, an imaging
element 423, and the like. For example, the aperture 421
is arranged at the focal position (approximately the focal
position) of the concave mirror 413. For example, the
aperture 421 has a conjugate (substantially conjugate)
positional relationship with the light source 411. For ex-
ample, the imaging element 423 images the reflected
light flux emitted from the light source 411 and reflected
by the retroreflective member 415. For example, the focal
position of the imaging element 323 is aligned with the
vicinity of the front surface of the eyeglasses lens LE. As
a result, it is possible to image at least one of the printed
mark, the hidden mark, mark, and the like on the eye-
glasses lens LE in a roughly focused state.

<Control unit>

[0078] FIG. 5 is a schematic diagram of the control
system in the cup attachment device 1. For example, the
monitor 2, a nonvolatile memory 65 (hereinafter, a mem-
ory 65), and the like are electrically connected to the con-
trol unit 60. For example, the motor 34 of the cup attach-
ment mechanism 30, a motor (not shown) of the X-direc-
tion movement mechanism 35, a motor (not shown) of
the Y-direction movement mechanism 36, a motor (not
shown) of the Z-direction movement mechanism 37, and
the like are electrically connected to the control unit 60.
Further, for example, the light source 411 of the eye-

glasses lens measurement mechanism 40, the imaging
element 423, a motor (not shown) for rotating the retro-
reflective member 415, and the like are electrically con-
nected to the control unit 60.
[0079] For example, the control unit 60 includes a CPU
(processor), a RAM, a ROM, and the like. For example,
the CPU may control the driving of each part in the cup
attachment device 1. For example, the RAM may tem-
porarily store various pieces of information. For example,
the ROM may store various programs executed by the
CPU.

<Control operation>

[0080] The control operation of the cup attachment de-
vice 1 having the above configuration will be described.
For example, the operator of the cup attachment device
1 places the eyeglasses lens LE on the support pin 14
of the eyeglasses lens support mechanism 10. For ex-
ample, the eyeglasses lens is held by the support pin 14
abutting against the rear surface of the eyeglasses lens
LE. In the present example, a case where the eyeglasses
lens LE is a progressive lens LEp will be exemplified.
[0081] FIGs. 6A and 6B are examples of the progres-
sive lens LEp. FIG. 6A shows the layout of the progres-
sive lens LEp. FIG. 6B shows the printed mark 90 of the
progressive lens LEp. For example, the progressive lens
LEp has a hidden mark M for specifying the type, addition
power, refractive index, progressive zone length, and the
like of the progressive lens LEp. For example, the hidden
mark M is formed at a position symmetrical to the geo-
metric center position O (for example, a position 17 mm
away from the geometric center position O to the left and
right). For example, the hidden mark M is formed by a
laser or the like, and is represented by a number of sym-
bols and numerical values that vary depending on the
type of lens and the manufacturer of the lens.
[0082] Further, for example, the progressive lens LEp
includes a distance eyepoint 70, a distance vision power
measurement area 75, a near eyepoint 80, a near vision
power measurement area 85, and the like. For example,
the distance eyepoint 70 is a position that matches the
pupils of the eyeglass wearer. For example, the distance
eyepoint 70 is positioned a predetermined distance up-
ward from the geometric center position O (for example,
2 mm upward from the geometric center position O). For
example, the distance vision power measurement area
75 is an area for measuring the distance vision power.
For example, the center of the distance vision power
measurement area 75 is positioned a predetermined dis-
tance upward from the distance eyepoint 70 (for example,
4 mm upward from the distance eyepoint 70). For exam-
ple, the near eyepoint 80 is positioned a predetermined
distance downward from the geometric center position
O. For example, the near vision power measurement ar-
ea 85 is an area for measuring near vision power. For
example, the center of the near vision power measure-
ment area 85 is positioned a predetermined distance
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downward from the near eyepoint 80. Therefore, the ge-
ometric center position O, the position of each eyepoint,
the position of each measurement area, and the like can
be specified based on the hidden mark M of the progres-
sive lens LEp.
[0083] For example, the position of the hidden mark
M, the position of each eyepoint, the position of each
measurement area, and the like are printed as printed
marks 90 on the surface of the progressive lens LEp. For
example, a horizontal line 91 indicating the position of
the hidden mark M, a cross mark 92 indicating the posi-
tion of each eyepoint, a circular mark 93 indicating the
position of each measurement area, and the like are print-
ed as the printed mark 90. Therefore, the geometric cent-
er position O, the position of each eyepoint, the position
of each measurement area, and the like can also be spec-
ified based on the printed mark 90 of the progressive lens
LEp.
[0084] As mentioned above, there are many hidden
marks M for the progressive lens LEp, and the hidden
marks M are added each time a new lens is added. There-
fore, automatic detection of the hidden mark M by image
processing or the like may be difficult due to the problem
of time required for updating template data and matching
processing. On the other hand, the printed mark 90 of
the progressive lens LEp exists as a roughly common
mark, and thus automatic detection can be more easily
performed than the hidden mark M. Moreover, the printed
mark 90 is relatively large in size and easy to recognize,
whereas the hidden mark M is small in size, and therefore
can be automatically detected more easily than the hid-
den mark M.
[0085] The operator operates the monitor 2 to set the
shaft driving mode for attaching the cup Cu to the pro-
gressive lens LEp. For example, the control unit 60 turns
on the light source 411 of the eyeglasses lens measure-
ment mechanism 40 based on the operation signal input
from the monitor 2, and images the progressive lens LEp
with the imaging element 423. As a result, an image (cap-
tured image 110) of the progressive lens LEp is acquired.
Furthermore, an enlarged image 120 based on the image
(captured image 110) of the progressive lens LEp is ac-
quired.
[0086] FIG. 7A is an example of the captured image
110 of the progressive lens LEp, and FIG. 7B is examples
of the enlarged image 120 of the progressive lens LEp.
FIG. 7A shows the captured image 110. FIG. 7B shows
the enlarged image 120. For example, the captured im-
age 110 of the progressive lens LEp is an image that
includes the entire lens. For example, the captured image
110 may include the hidden mark M, the printed mark
90, and the like. Further, for example, the captured image
110 may include an image 112 of the support pin 14, a
pattern image (not shown) formed by the index plate 414,
and the like. For example, the enlarged image 120 of the
progressive lens LEp is an image obtained by partially
enlarging the captured image 110.
[0087] The control unit 60 detects a specific part from

the captured image 110. For example, the control unit 60
detects the printed mark 90 as the specific part by image
processing of the captured image 110. As an example,
the control unit 60 calculates the luminance of each pixel
of the captured image 110, and detects the printed mark
90 based on the change in luminance (such as a rise in
luminance). Thereby, for example, the control unit 60 can
acquire the positions of the horizontal line 91, cross mark
92, circular mark 93, and the like on the captured image
110. Further, for example, the control unit 60 can acquire
the rotation angle of the progressive lens LEp on the
placement surface from the inclination angle of the hor-
izontal line 91 on the captured image 110.
[0088] Subsequently, the control unit 60 sets a specific
area 115 that includes at least a part of the printed mark
90 in the captured image 110. For example, since the
horizontal line 91 has a break in the center, a predeter-
mined pixel range based on this break may be set as the
specific area 115. As an example, a pixel range corre-
sponding to an actual distance of 1.5 cm in height x 1.5
cm in width, based on a break in the horizontal line 91,
may be set as the specific area 115. Note that two hori-
zontal lines 91 corresponding to the two hidden marks
M are printed on the progressive lens LEp. Therefore,
for example, the control unit 60 may set the first specific
area 115a for one horizontal line 91 and the second spe-
cific area 115b for the other horizontal line.
[0089] Further, the control unit 60 acquires the en-
larged image 120 obtained by enlarging the specific area
115 of the captured image 110. For example, the control
unit 60 acquires the enlarged image 120 by trimming the
specific area 115 from the captured image 110 and
stretching the specific area 115 to a predetermined mag-
nification. For example, the enlarged image 120 may in-
clude the hidden mark M, the horizontal line 91, and the
like. Here, a first enlarged image 120a of the first specific
area 115a and a second enlarged image 120b of the
second specific area 115b can be acquired, respectively.
[0090] Upon acquiring the captured image 110 and the
enlarged image 120 (first enlarged image 120a and sec-
ond enlarged image 120b) of the progressive lens LEp,
the control unit 60 displays the shaft driving screen 100
for attaching the cup Cu to the progressive lens LEp on
the monitor 2.
[0091] FIG. 8 is an example of the shaft driving screen
100. FIG. 8 shows a state where there is no misalignment
between the position of the hidden mark M and the po-
sition of the printed mark 90. For example, the shaft driv-
ing screen 100 includes the captured image 110 of the
progressive lens LEp, the first enlarged image 120a, the
second enlarged image 120b, a shaft driving button 130,
a manual specification button 140, and the like.
[0092] For example, the shaft driving screen 100 is laid
out such that one of the first enlarged image 120a and
the second enlarged image 120b is arranged on the left
side of the captured image 110, and the other of the first
enlarged image 120a and the second enlarged image
120b is arranged on the right side of the captured image
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110. For example, the control unit 60 may divide the cap-
tured image 110 into a left area 110L and a right area
110R by equally dividing the captured image 110 into two
in the vertical direction. For example, the control unit 60
may control the display such that the enlarged image
(first enlarged image 120a in FIG. 8) corresponding to
the specific area 115 in the left area 110L of the captured
image 110 is arranged on the left side of the captured
image 110. Similarly, for example, the control unit 60 may
control the display such that the enlarged image (second
enlarged image 120b in FIG. 8) corresponding to the spe-
cific area 115 positioned in the right area 110R of the
captured image 110 is arranged on the right side of the
captured image 110.
[0093] For example, in the shaft driving screen 100, a
cross mark 125 may be superimposed on at least the
enlarged image 120 to make it easier to understand the
position of the horizontal line 91. For example, the cross
mark 125 may also serve as a scale line to make it easier
to understand the positional misalignment of the hidden
mark M with respect to the position of the horizontal line
91 (details will be described later). For example, the con-
trol unit 60 displays the cross mark 125 on the enlarged
image 120 in a superimposed manner such that the cent-
er of the break in the horizontal line 91 and the center of
the cross mark 125 match (approximately match) each
other.
[0094] When the shaft driving screen 100 is displayed
on the monitor 2, the operator confirms whether or not
there is a misalignment between the position of the hid-
den mark M of the progressive lens LEp and the position
of the horizontal line 91 by using the enlarged image 120.
For example, the operator confirms whether or not the
position of the cross mark 125 matches (substantially
matches) the position of the hidden mark M shown in the
first enlarged image 120a. Further, for example, the op-
erator confirms whether or not the position of the cross
mark 125 matches (substantially matches) the position
of the hidden mark M shown in the second enlarged im-
age 120b.
[0095] Note that, for example, when there is no mis-
alignment between the position of the hidden mark M and
the position of the horizontal line 91 (cross mark 125) in
the enlarged image 120, the cross mark 125 is superim-
posed on the hidden mark M, and thus the hidden mark
M may be difficult to see. Therefore, for example, the
cross mark 125 may be configured to be able to be
switched between display and non-display.
[0096] When the operator determines that there is no
misalignment between the position of the hidden mark
M and the position of the horizontal line 91 (cross mark
125) in the first enlarged image 120a and the second
enlarged image 120b, the operator attaches the cup Cu
to the progressive lens LEp. For example, the operator
mounts the cup Cu to the mounting unit 31 of the cup
attachment mechanism 30 and operates the shaft driving
button 130. For example, the control unit 60 attaches the
cup Cu to an appropriate shaft alignment position (for

example, the position of the distance eyepoint 70) of the
progressive lens LEp based on the operation signal from
the shaft driving button 130.
[0097] For example, the control unit 60 controls the X-
direction movement mechanism 35 and the Z-direction
movement mechanism 37 based on the detection result
of the printed mark 90, and arranges the attachment cent-
er axis S 1 of the arm 32 to the position of the cross mark
92 indicating the position of the distance eyepoint 70.
Further, for example, the control unit 60 controls a rota-
tion transmission mechanism (not shown) of the arm 32
based on the detection result of the printed mark 90, and
rotates the attachment center axis S1 of the arm 32 in
accordance with the rotation angle of the progressive
lens LEp. Further, for example, the control unit 60 con-
trols the Y-direction movement mechanism 36 to lower
the arm 32 to thus attach the cup Cu to the front surface
of the progressive lens LEp.
[0098] In addition, there may be a misalignment be-
tween each position that can be specified from the hidden
mark M of the progressive lens LEp (for example, at least
one of the actual geometric center position O, the position
of each eyepoint, the position of each measurement area,
and the like) and the print position of the printed mark 90
on the progressive lens LEp. In other words, there may
be a misalignment between the position of the hidden
mark M on the progressive lens LEp and the print position
of the printed mark 90 on the progressive lens LEp.
Therefore, the printed mark 90 is not necessarily accu-
rate.
[0099] Therefore, in the present example, while using
the printed mark 90 of the progressive lens LEp, the cup
is attached to the appropriate shaft alignment position
(position of the distance eyepoint 70) of the progressive
lens LEp, and thus the following control may be per-
formed based on the amount of misalignment between
the position of the hidden mark M and the position of the
printed mark 90.
[0100] FIGs. 9A and 9B are examples of the shaft driv-
ing screen 100. FIG. 9A shows a state where there is no
misalignment between the position of the hidden mark
M and the position of the printed mark 90. FIG. 9B shows
a state where the position of the hidden mark M has been
specified. For example, when the operator determines
that there is a misalignment between the position of the
hidden mark M and the position of the horizontal line 91
(cross mark 125) in the first enlarged image 120a and
the second enlarged image 120b of the shaft driving
screen 100, the operator may manually specify at least
the position of the hidden mark M.
[0101] For example, the operator operates the manual
specification button 140 on the shaft driving screen 100.
For example, the control unit 60 may display a guide mes-
sage 145 or the like to guide the next operation of the
operator based on the operation signal from the manual
specification button 140. For example, a guide message
145 for allowing the operator to specify the position of
the hidden mark M may be displayed. For example, the
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operator specifies any position on the enlarged image
120 according to the guide message 145.
[0102] For example, the control unit 60 superimposes
a specified mark 150 on any position specified on the
enlarged image 120, and acquires any position as the
position of the hidden mark M. For example, the control
unit 60 acquires any position on the first enlarged image
120a as the position of one of the two hidden marks M,
and acquires any position on the second enlarged image
120b as the position of the other of the two hidden marks
M.
[0103] As described above, automatic detection of the
hidden mark M on the progressive lens LEp may be dif-
ficult, but by image-processing the captured image 110
or the enlarged image 120 and detecting the hidden mark
M, it is also possible to acquire the position of the hidden
mark M. As an example, the control unit 60 calculates
the luminance of each pixel of the captured image 110
or the enlarged image 120, and detects the hidden mark
M based on a change in luminance (rise in luminance,
and the like), and accordingly, the position of the hidden
mark M may also be acquired.
[0104] Further, for example, the control unit 60 ac-
quires the position of the printed mark 90. For example,
the control unit 60 performs image processing on the
captured image 110 or the enlarged image 120 of the
progressive lens LEp, and detects the printed mark 90,
and accordingly, the positions of the center of the break
in the horizontal line 91 (cross mark 125), the cross mark
92, the circular mark 93, and the like are acquired. It is
needless to say that, for example, the guide message
145 for prompting the operator to specify the printed mark
90 may be displayed, and any position specified by the
operator on the enlarged image 120 may be acquired as
the positions of the center of the break in the horizontal
line 91 (cross mark 125), the cross mark 92, the circular
mark 93, and the like.
[0105] For example, upon acquiring the position of the
hidden mark M and the position of the center of the break
in the horizontal line 91 (cross mark 125) respectively,
the control unit 60 sets the shaft alignment position of
the cup Cu with respect to the progressive lens LEp
based on these positions. For example, the control unit
60 utilizes the amount of misalignment between the po-
sition of the hidden mark M and the position the center
of the break in the horizontal line 91, and changes the
shaft alignment position determined based on the detec-
tion result of the printed mark 90 (that is, the position of
the cross mark 92 indicating the position of the distance
eyepoint 70), to set the shaft alignment position 160 of
the cup Cu.
[0106] FIGs. 10A and 10B are diagrams illustrating the
shaft alignment position of the cup Cu. FIG. 10A shows
the hidden mark M of the progressive lens LEp and the
vicinity of the horizontal line 91. FIG. 10B shows the pe-
riphery of the distance eyepoint 70 of the progressive
lens LEp. For example, the control unit 60 calculates the
amount of misalignment δx in the left-right direction (X

direction) and the amount of misalignment δz in the front-
rear direction (Z direction) of the position of the automat-
ically detected center of the break of the horizontal line
91 (cross mark 125) with respect to the position of the
hidden mark M (specified mark 150) specified by the op-
erator. For example, the control unit 60 may express the
amount of misalignment δx and the amount of misalign-
ment δz by the number of pixels of the captured image
110.
[0107] Next, for example, the control unit 60 detects
the position separated by the amount of misalignment δx
and the amount of misalignment δz in the left-right direc-
tion (X direction) and the front-rear direction (Z direction)
with respect to the position of the automatically detected
cross mark 92 as the actual position of the distance eye-
point 70. Further, for example, the control unit 60 resets
the actual position of the distance eyepoint 70 as the
shaft alignment position 160 of the progressive lens LEp.
[0108] In addition, for example, when there is a mis-
alignment in the axis degree between the line segment
connecting the left and right hidden marks M and the line
segment connecting the center of the break of the left
and right horizontal lines 91 (the left and right cross marks
125), the control unit 60 may detect a misalignment be-
tween two axis degrees (that is, rotation angle). More
specifically, for example, with respect to the line segment
connecting the hidden marks M, the rotation angle by
which the line segment connecting the centers of the
breaks between the left and right horizontal lines 91 ro-
tates may be detected with respect to the geometric cent-
er position O.
[0109] For example, the control unit 60 attaches the
cup Cu to the shaft alignment position 160 of the pro-
gressive lens LEp based on the operation signal from the
shaft driving button 130 by the operation of the operator.
For example, the control unit 60 controls the X-direction
movement mechanism 35, the Y-direction movement
mechanism 36, the Z-direction movement mechanism
37, and the like, converts the number of pixels of the
amount of misalignment δx and the amount of misalign-
ment δz into actual distance, and moves the arm 32. Fur-
ther, for example, the control unit 60 rotates the attach-
ment center axis S1 of the arm 32, taking into consider-
ation the rotation angle of the progressive lens LEp and
the rotation angle based on the geometric center position
O of the horizontal line 91. For example, by this manner,
the actual position of the distance eyepoint 70 that can
be identified from the hidden mark M of the progressive
lens LEp is different from the position of the distance
eyepoint 70 that can be identified from the printed mark
90 of the progressive lens LEp. However, by using the
printed mark 90, which is easy to automatically detect,
the cup Cu can be attached to an appropriate shaft align-
ment position.
[0110] As described above, for example, the shaft
alignment device in the present example takes a cap-
tured image of the lens surface of the eyeglasses lens,
acquires the enlarged image obtained by enlarging a spe-
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cific area of the captured image of the eyeglasses lens,
and causes the display means to display the captured
image and the enlarged image on the same screen of
the display means. For example, when only the captured
image of the eyeglasses lens is displayed on the screen,
it is possible to understand the positional relationship or
the like of a specific area within a wide range of the eye-
glasses lens from a bird’s-eye view, but it is not possible
to confirm the small information contained in the eye-
glasses lens (for example, printed marks, hidden marks,
and the like). Furthermore, for example, when only an
enlarged image of the eyeglasses lens is displayed on
the screen, small pieces of information contained in the
eyeglasses lens can be easily confirmed, but the posi-
tional relationship or the like of small pieces of information
on the eyeglasses lens cannot be seen. However, for
example, according to the shaft alignment device of the
present example, the operator can proceed with the op-
eration while simultaneously comparing a wide-range
captured image of the eyeglasses lens and a locally en-
larged image of the eyeglasses lens, and thus it becomes
difficult to lose sight of the various information contained
in the eyeglasses lens, and the positional relationship or
the like of these pieces of information can be easily un-
derstood. Further, for example, since it is difficult to lose
sight of various information contained in an eyeglasses
lens, it is possible to smoothly adjust the positional rela-
tionship or the like of these pieces of information.
[0111] Further, for example, the shaft alignment device
in the present example acquires an enlarged image ob-
tained by enlarging the specific area of the captured im-
age of the eyeglasses lens by setting a specific area in
the captured image of the eyeglasses lens. For example,
by this manner, the operator can easily set a desired
specific part of the eyeglasses lens as a specific area,
and as a result, it is possible to easily acquire a locally
enlarged image that includes the specific part of the eye-
glasses lens desired by the operator.
[0112] Further, for example, the shaft alignment device
in the present example acquires an enlarged image ob-
tained by enlarging the specific area of the captured im-
age of the eyeglasses lens by setting a preset area in
the imaging area of the captured image of the eyeglasses
lens as a specific area of the captured image. For exam-
ple, by this manner, a locally enlarged image of the eye-
glasses lens can be easily acquired without the operator
specifying a desired specific part of the eyeglasses lens
or detecting a specific part of the eyeglasses lens.
[0113] Further, for example, the shaft alignment device
in the present example detects a specific part based on
the captured image of the eyeglasses lens, sets a specific
area including the specific part, and further displays an
enlarged image obtained by enlarging such a specific
area. For example, by this manner, it is possible to easily
recognize a specific part and a specific area of an eye-
glasses lens.
[0114] Further, for example, the shaft alignment device
according to the present example detects left and right

printed marks of the eyeglasses lens as the specific part
from the captured image, and sets the specific area in-
cluding at least one of one first printed mark and the other
second printed mark of the eyeglasses lens. For exam-
ple, by this manner, information regarding the printed
mark put on the eyeglasses lens (for example, the shape
or position of the printed mark) can be easily determined
from the enlarged image.
[0115] Further, for example, the shaft alignment device
according to the present example sets a first specific area
including at least one of the first printed mark or the first
hidden mark, and a second specific area including at least
one of the second printed mark or the second hidden
mark, arranges one of a first enlarged image of the first
specific area and a second enlarged image of the second
specific area on the left side of the captured image, and
arranges the other on the right side of the captured image.
For example, by this manner, each of two printed marks
and a hidden mark put on an eyeglasses lens can be
easily recognized using two enlarged images.
[0116] Further, for example, the shaft alignment device
according to the present example arranges the first en-
larged image or the second enlarged image correspond-
ing to the specific part detected in the left area of the
captured image of the eyeglasses lens on the left side of
the captured image, and arranges the first enlarged im-
age or the second enlarged image corresponding to the
specific part detected in the right area of the captured
image on the right side of the captured image. For ex-
ample, by this manner, since the direction of the specific
part on the eyeglasses lens matches the direction of the
arrangement of the enlarged image, it becomes easier
to visually determine a specific part, and it becomes eas-
ier to perform subsequent operations.
[0117] Further, for example, in the shaft alignment de-
vice according to the present example, the captured im-
age of the eyeglasses lens is the entire image of the
eyeglasses lens, and includes at least one of both the
first printed mark and the second printed mark and both
the first hidden mark and the second hidden mark. For
example, by including both the first printed mark and the
second printed mark (or the first hidden mark and the
second hidden mark) in the captured image of the eye-
glasses lens, the axis degree of the two printed marks
(hidden marks) can be confirmed. Therefore, for exam-
ple, rotational misalignment of a printed mark (hidden
mark) with respect to the lens surface of an eyeglasses
lens can be easily understood.
[0118] Further, for example, the shaft alignment device
in the present example acquires the positions of the left
and right printed marks put on the eyeglasses lens, ac-
quires the positions of the left and right hidden marks put
on the eyeglasses lens, and sets the shaft alignment po-
sition of the holding means that pinches the eyeglasses
lens based on the printed mark position and the hidden
mark position to hold the eyeglasses lens. For example,
by using both the printed mark position and the hidden
mark position of the eyeglasses lens, the shaft alignment
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position of the eyeglasses lens can be appropriately set.
For example, the shaft alignment position of the eye-
glasses lens can be easily determined by using the print-
ed mark position of the eyeglasses lens, and further, the
accuracy of the shaft alignment position of the eyeglass-
es lens can be improved by using the hidden mark posi-
tion of the eyeglasses lens.
[0119] Further, for example, the shaft alignment device
in the present example changes the shaft alignment po-
sition of the holding means with respect to the eyeglasses
lens based on the amount of misalignment between the
printed mark position and the hidden mark position on
the eyeglasses lens. For example, by this manner, it is
possible to accurately correct the shaft alignment position
based on the printed mark position on the eyeglasses
lens, and it is possible to set the shaft alignment position
at an appropriate position on the eyeglasses lens.
[0120] Further, for example, the shaft alignment device
in the present example takes a captured image of the
lens surface of an eyeglasses lens, detects left and right
printed marks of the eyeglasses lens based on the cap-
tured image, and acquires the printed mark position
based on the detection results. For example, printed
marks put on an eyeglasses lens exist as roughly com-
mon marks and can be detected more easily than hidden
marks, and as a result, the printed mark position can be
easily acquired.
[0121] Furthermore, for example, the shaft alignment
device in the present example displays identification in-
formation based on the printed mark position detected
from the captured image of the eyeglasses lens on the
captured image in a superimposed manner. For example,
by this manner, the operator can easily understand the
printed mark position and intuitively perform various op-
erations on the printed mark position. Furthermore, for
example, when the hidden mark position and the printed
mark position are misaligned, it becomes easier to de-
termine the direction and degree of the misalignment.
[0122] Further, for example, the shaft alignment device
in the present example inputs an operation signal for the
operator to specify the hidden mark position on the eye-
glasses lens, and thereby acquires the specified position
on the captured image of the eyeglasses lens as a hidden
mark position. For example, the hidden marks put on the
eyeglasses lens may be more difficult to detect than the
printed marks because the hidden marks are represented
by different symbols and numbers depending on the type
of eyeglasses lens and the manufacturer of the eyeglass-
es lens. However, by directly specifying the hidden mark
position on the captured image of the eyeglasses lens,
the hidden mark position can be easily acquired.

<Modification example>

[0123] In the present example, the printed mark 90 is
detected as a specific part from the captured image 110
taken by the progressive lens LEp, but the present in-
vention is not limited thereto. For example, the hidden

mark M may be detected as a specific part from the cap-
tured image 110 of the progressive lens LEp. For exam-
ple, in this case, the control unit 60 may set the specific
area 115 including the hidden mark M in the captured
image 110 and acquire the enlarged image 120 obtained
by enlarging the specific area 115 including the hidden
mark M.
[0124] Furthermore, for example, the control unit 60
may display the captured image 110 of the progressive
lens LEp and the enlarged image of the hidden mark M
on the shaft driving screen 100. As an example, the con-
trol unit 60 may layout the shaft driving screen 100 such
that an enlarged image including one hidden mark M is
arranged on the left side of the captured image 110, and
an enlarged image containing the other hidden mark M
is arranged on the right side of the captured image 110.
Note that, for example, the control unit 60 may control
the display such that the captured image 110 is divided
into the left area 110L and the right area 110R, and an
enlarged image of the hidden mark M in the left area 110L
of the captured image 110 is arranged on the left side of
the captured image 110. Similarly, the display may be
controlled such that an enlarged image of the hidden
mark M positioned in the right area 110R of the captured
image 110 is arranged on the right side of the captured
image 110.
[0125] The shaft alignment device according to the
present example may detect left and right hidden marks
of the eyeglasses lens as the specific part from the cap-
tured image, and set the specific area including at least
one of one first hidden mark and the other second hidden
mark of the eyeglasses lens. For example, by this man-
ner, information regarding the hidden mark put on the
eyeglasses lens (for example, the shape or position of
the hidden mark) can be easily determined from the en-
larged image.
[0126] In the present example, an example of a con-
figuration in which the operator confirms whether or not
there is a misalignment between the position of the hid-
den mark M of the progressive lens LEp and the position
of the printed mark 90 has been described, but the
present invention is not limited thereto. For example, the
control unit 60 may detect whether or not there is a mis-
alignment between the position of the hidden mark M of
the progressive lens LEp and the position of the printed
mark 90, and output the detection result as an alert. For
example, the control unit 60 may output the presence or
absence of a misalignment between the position of the
hidden mark M and the position of the printed mark 90,
or the extent of the misalignment, as an alert. As an ex-
ample, such an alert may be expressed as at least any
of the following: displaying a message, highlighting the
shaft driving screen, generating an audio guide, flashing
or lighting a lamp, and the like.
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Claims

1. A shaft alignment device used in a process of
processing a peripheral edge of an eyeglasses lens,
the shaft alignment device comprising:

an imaging means that takes a captured image
of a lens surface of the eyeglasses lens;
an enlarged image acquisition means that ac-
quires an enlarged image obtained by enlarging
a specific area of the captured image; and
a display control means that causes a display
means to display the captured image taken by
the imaging means and the enlarged image ac-
quired by the enlarged image acquisition means
on a same screen of the display means.

2. The shaft alignment device according to claim 1, fur-
ther comprising:

an area setting means that sets the specific area
of the captured image,
wherein the enlarged image acquisition means
acquires the enlarged image obtained by enlarg-
ing the specific area set by the area setting
means.

3. The shaft alignment device according to claim 1, fur-
ther comprising:

an area setting means that sets the specific area
of the captured image,
wherein the area setting means sets a preset
area in an imaging area of the captured image
taken by the imaging means as the specific area.

4. The shaft alignment device according to claim 2, fur-
ther comprising:

a detection means that detects a specific part
based on the captured image taken by the im-
aging means,
wherein the area setting means sets the specific
area including the specific part detected by the
detection means, and
the display control means enlarges the specific
area set by the area setting means and causes
the display means to display the enlarged spe-
cific area as the enlarged image.

5. The shaft alignment device according to claim 4,

wherein the detection means detects left and
right printed marks of the eyeglasses lens as the
specific part from the captured image, and
the area setting means sets the specific area
including at least one of the left and right printed
marks which are a first printed mark and a sec-

ond printed mark of the eyeglasses lens.

6. The shaft alignment device according to claim 4 or 5,

wherein the detection means detects left and
right hidden marks of the eyeglasses lens as the
specific part from the captured image, and
the area setting means sets the specific area
including at least one of the left and right hidden
marks which are a first hidden mark and a sec-
ond hidden mark of the eyeglasses lens.

7. The shaft alignment device according to claim 6,

wherein the area setting means sets a first spe-
cific area including at least one of the first printed
mark or the first hidden mark, and a second spe-
cific area including at least one of the second
printed mark or the second hidden mark, and
the display control means arranges one of a first
enlarged image of the first specific area and a
second enlarged image of the second specific
area on a left side of the captured image, and
arranges the other on a right side of the captured
image.

8. The shaft alignment device according to claim 6 or 7,
wherein the captured image of the eyeglasses lens
is an entire image of the eyeglasses lens, and in-
cludes at least one of both the first printed mark and
the second printed mark and both the first hidden
mark and the second hidden mark.

9. The shaft alignment device according to any one of
claims 1 to 8, further comprising:

a printed mark position acquisition means that
acquires printed mark positions of left and right
printed marks put on the eyeglasses lens;
a hidden mark position acquisition means that
acquires hidden mark positions of left and right
hidden marks put on the eyeglasses lens; and
a shaft alignment position setting means that
sets a shaft alignment position of a holding
means that pinches the eyeglasses lens based
on the printed mark position acquired by the
printed mark position acquisition means and the
hidden mark position acquired by the hidden
mark position acquisition means to hold the eye-
glasses lens.

10. The shaft alignment device according to claim 9,
wherein the shaft alignment position setting means
sets the shaft alignment position by changing the
shaft alignment position of the holding means with
respect to the eyeglasses lens based on an amount
of misalignment between the printed mark position
and the hidden mark position.
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11. The shaft alignment device according to claim 9 or
10, further comprising:

a printed mark detection means that detects the
left and right printed marks of the eyeglasses
lens based on the captured image,
wherein the printed mark position acquisition
means acquires the printed mark position based
on a detection result of the printed mark detec-
tion means.

12. The shaft alignment device according to claim 11,
wherein the display control means displays identifi-
cation information based on the printed mark position
on the captured image in a superimposed manner,
based on a detection result of the printed mark de-
tection means.

13. The shaft alignment device according to any one of
claims 9 to 12, further comprising:

an operation means that inputs an operation sig-
nal for an operator to specify the hidden mark
position,
wherein the hidden mark position acquisition
means acquires a position specified on the cap-
tured image by the operation means as the hid-
den mark position.

14. A shaft alignment program of a shaft alignment de-
vice used in a process of processing a peripheral
edge of an eyeglasses lens, the shaft alignment pro-
gram comprising instructions which, when executed
by a controller of the shaft alignment device, cause
the shaft alignment device to perform:

an imaging step of taking a captured image of a
lens surface of the eyeglasses lens;
an enlarged image acquisition step of acquiring
an enlarged image obtained by enlarging a spe-
cific area of the captured image; and
a display control step of causing a display means
to display the captured image taken in the im-
aging step and the enlarged image acquired in
the enlarged image acquisition step on a same
screen of the display means.

15. The shaft alignment program according to claim 14,
further comprising instructions which causes the
shaft alignment device to perform:

a printed mark position acquisition step of ac-
quiring printed mark positions of left and right
printed marks put on the eyeglasses lens;
a hidden mark position acquisition step of ac-
quiring hidden mark positions of left and right
hidden marks put on the eyeglasses lens; and
a shaft alignment position setting step of setting

a shaft alignment position of a holding means
that pinches the eyeglasses lens based on the
printed mark position acquired in the printed
mark position acquisition step and the hidden
mark position acquired in the hidden mark posi-
tion acquisition step to hold the eyeglasses lens.
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