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WRITING INSTRUMENT

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims benefit from European patent application
EP20305772.4, filed on 7-JUL-2020, its content being incorporated herein
by reference.

TECHNICAL FIELD

[0001] The present disclosure relates to a writing instrument,
for example a writing instrument configured to be tracked when contacting
a writing surface, for example in the frame of applications for tracking and
positioning a writing instrument in a 2D or 3D space, for example in the

frame of augmented reality applications and/or writing digitalizations.

BACKGROUND
[0002]  Traditional writing instruments for augmented reality
applications and/or writing digitalizations are usually complex and
expensive, such as, for example, active pens. Therefore, a need exists to
provide a simpler and/or cost effective writing instrument adapted for

augmented reality applications and/or writing digitalization.

SUMMARY

[0003] In embodiments a writing instrument comprises a
body having an axis, a writing tip, a reservoir and at least one visual mark
being a specific mark for augmented reality applications, the at least one
visual mark being configured to be hidden/visible when the writing tip is
distant from a writing surface (i.e. not contacting any writing surface) and
to be respectively visible/hidden when the writing tip is in contact with a
writing surface, at least a portion of the body being configured to allow the
at least one visual mark to adopt two states, visible and hidden

configurations.
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[0004] An axial direction corresponds to the axis of the body.
The writing tip may be a felt tip, a ballpoint tip, a mechanical pencil, a
graphite pencil lead, chalk, a stylus tip, or any other means making it
possible to write on a substrate or surface. The writing tip may be fixed (i.e.
always extending out of the body) or retractable.

[0005] In the following, unless otherwise specified, “the
visual mark” or “the mark” should be understood as “the at least one visual
mark”. The visual mark may have any shape, may comprise any colour,
relief, etc. The visual mark is a specific mark for augmented reality
applications. This means that the visual mark may be configured to be
detected by an augmented reality smart device. When visible, the visual
mark may be seen from the outside of the writing instrument, directly, i.e.
with a naked eye or indirectly, i.e. with the help of any tool, such as a
specific camera, etc.. When hidden, the visual mark cannot be seen from
the outside of the written instrument. For example, the visual mark may be
visible when the writing tip is distant from a writing surface and hidden
when the writing tip is in contact with a writing surface. In examples, the
visual mark may be hidden when the writing tip is distant from a writing
surface and visible when the writing tip is in contact with a writing surface.
When visible, the entire visual mark may be visible, or only a part of the
visual mark may be visible. When hidden, not part of the visual mark is
visible. The visual mark may form a dynamic tracker. A dynamic tracker may
be construed as a guiding system which may have different
configurations/shapes/colors or the like in order to inform, for example an
augmented reality application, that something happened/moved/etc., i.e.
the occurrence of an event, predetermined or not.

[0006]  Such a writing instrument may be passive, i.e. without
any electric powered element/electronic element.

[0007]  For example, when the visual mark (or primary visual

mark) is hidden, another visual mark (or secondary visual mark), which is
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distinct from the visual mark, may be visible, while the other visual mark is
hidden when the visual mark is visible. In examples, when the visual mark
is hidden a blank area may be visible, while the blank area is hidden when
the visual mark is visible, i.e. there is no other mark visible/hidden when
the visual mark is respectively hidden/visible, but only a blank area instead.

[0008] Thanks to the detection or not of the visual mark, it
may be easily and accurately determined whether the writing tip is in
contact or not with a writing surface. In the frame of an augmented reality
application or writing digitalization, this may allow an easy and accurate
determination of when a stroke needs to be recorded or not. A stroke may
be any writing, for example just a point, a line, or any geometric shapes, a
single letter, a single word, etc. Once a track is visible, a software from a
mobile application / an augmented reality smart device may start recording
the movement of the writing instrument, recording the stroke.

[0009] In embodiments, the writing tip may be axially
movable with regard to the body between a rest position and a contact
position when the writing tip is pressed against a writing surface, the at
least one visual mark being hidden/visible when the writing tip is in the rest
position and visible/hidden, respectively, when the writing tip is in the
contact position.

[0010] Inthe rest position the writing tip may be distant from
a writing surface while the contact position the writing tip may be in contact
with a writing surface. The writing tip may extend from the body more in
the rest position than in the contact position.

[0011] In embodiments, the at least one visual mark may
extend annularly (i.e. all) around the axis.

[0012] In embodiments, the at least one visual mark may
extend in a surface forming an angle comprised between 45° and 90° with

the axis (X), at a rear end of the writing instrument.
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[0013] The rear end of the writing instrument is the end,
opposite along the axial direction, to the writing tip. The surface may have
any shapes, a form at least locally an angle comprised between 45° and
90°. For example the surface may be plane or curved.

[0014] In embodiments, the body may comprise at least one
transparent window, the at least one visual mark being visible through the
at least one window, when visible (i.e. when not hidden).

[0015] In the following, unless otherwise specified, “the
window” should be understood as “the at least one window”. The window
may be made of any material, may have any colour, etc.

[0016] The number of windows may be the same as the
number of visual marks. Each window may be associated with a single visual
mark. When visible, the visual mark may be visible through the window.
When hidden, the visual mark cannot be visible through the window. The
rest of the body, or at least portion(s) adjacent to the window, is(are)
configured to hide the visual mark when it is not aligned with the window.
For example, the rest of the body, or at least portion(s) adjacent to the
window, is opaque.

[0017] In embodiments, the at least one window may extend
annularly (i.e. all) around the axis.

[0018] In embodiments, the at least one window may be
formed by a portion of the body.

[0019] In embodiments, a writing element may comprise the
writing tip, the at least one visual mark being formed on a portion of the
writing element.

[0020] For example, the writing element may comprise the
writing tip and a reservoir. The reservoir may be provided with ink or with
one or several leads. If the writing element is part of a stylus, there is no
necessarily a reservoir. In this case, the writing element may comprise a

stylus tip and a barrel or a mounting portion supporting the stylus tip. The
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writing elements may be retractable by any mechanism known by the skilled
person, or fixed (i.e. the writing tip always projecting from the body). The
visual mark may be coupled with the writing element and move together
with the writing element when the writing tip moves between the rest
position and the contact position.

[0021] In embodiments, a shutter may be coupled to the
writing tip, the shutter being configured to hidden/reveal the visual mark
when the writing tip moves between the rest position and the contact
position (and vice versa).

[0022] For example, when the writing tip touches any
surface, the shutter is actuated and opens hence « revealing » the visual
mark(s) and when the writing tip is not in contact with a surface, the shutter
remains closed hence « hiding » the visual marks. The operation of the
shutter may be mechanical (i.e. mechanically connected with the tip) or
electronical, for example depending on the required sensitivity (electronic
device may be much more sensitive to pressure changes than mechanical
device).

[0023] In embodiments, the at least one visual mark may be
hidden when the writing tip is in the rest position and may be visible when
the writing tip is in the contact position.

[0024] In embodiments, the at least one visual mark may be
not visible by naked eye.

[0025] For example, the mark may be formed with a material
mainly visible via a camera and post-processing, such as ink mainly visible
out of the naked eye visible spectrum. In other words, the mark is visible,
but not by naked eye. In particular, the mark is visible (but not by naked
eye) in the visible configuration, and hidden (and thus not visible at all) in
the hidden configuration.

[0026] In embodiments, the writing instrument may comprise

at least one second visual mark configured to be detected by an augmented
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reality smart device, the at least one second visual mark being always
visible.

[0027] In the following, unless otherwise specified, “the
second visual mark” or “the second mark” should be understood as “the at
least one second visual mark”. The second visual mark may have any shape,
may comprise any colour, relief, etc. The second visual mark is a specific
mark for augmented reality applications. The second visual mark may form
a static tracker. A static tracker may be construed as a guiding system
having always the same configuration/shape or the like.

[0028] In embodiments, the at least one second visual mark
may extend annularly (i.e. all) around the axis.

[0029] In embodiments, the at least one visual mark may
comprise a first visual pattern and the at least one second visual mark may
comprise a second visual pattern which is different from the first visual
pattern.

[0030] In embodiments, the at least one second visual mark
is not visible by naked eye.

[0031] In embodiments, a set comprises a writing instrument
according to any one of the embodiments of the present disclosure, and a
holder for a smart device.

[0032] The holder may be formed by a cap or a protective
box of the writing instrument.

[0033] In embodiments, a method for detecting whether a
writing tip contacts a writing surface, comprises providing a writing
instrument substantially as disclosed herein, and detecting whether the at
least one visual mark is visible/hidden for determining whether the writing
tip is in contact with a writing surface or not.

[0034]  Such a method may be part of a method for tracking
and positioning a writing instrument in a 2D or 3D space (i.e. two or three

dimensions space).
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[0035] In embodiments, a computer program includes
instructions for executing the steps of the method substantially as disclosed
herein when the program is executed by a computer.

[0036]  The program may use any programming language and
may take the form of source code, object code or a code intermediate
between source code and object code, such as a partially compiled form, or
any other desirable form.

[0037] In embodiments, a recording medium readable by a
computer has recorded thereon a computer program including instructions
for executing the steps of the method substantially as disclosed herein.

[0038] The recording medium may be any entity or device
capable of storing the program. For example, the medium may include
storage means such as a ROM, for example a CD ROM or a microelectronic
circuit ROM, or magnetic storage means, for example a diskette (floppy
disk) or a hard disk. In examples, the recording medium may be an
integrated circuit in which the program is incorporated, the circuit being
adapted to execute the method in question or to be used in its execution.

[0039]  Such writing instruments, sets, and methods may
form simpler and/or cost effective writing instrument adapted for
augmented reality applications and/or writing digitalization. Such writing
instruments, sets, and methods may help to easily and accurately determine
whether the writing tip is in contact or not with a writing surface and may
allow an easy and accurate determination of when a stroke needs to be

recorded or not.

BRIEF DESCRIPTION OF THE DRAWINGS
[0040] The disclosure can be better understood by reading
the detailed description of various embodiments given as non-limiting
examples. The description refers to the accompanying sheets of figures, in

which:



WO 2022/008342 PCT/EP2021/068189

10

15

20

25

30

- Figure 1 shows a set comprising a writing instrument, the writing tip
being distant from a writing surface

- Figure 2 shows the writing instrument of figure 1 when the writing
tip is in contact with a writing surface, and

- Figure 3 shows an exploded view the writing instrument of figure 1.

DETAILED DESCRIPTION

[0041] Figures 1 and 2 show a set 100 comprising a writing
instrument 10 and a holder 50 for a smart device 200. The smart device
200 may be removably placed on the holder 50 with its camera 202 oriented
toward a 3D space comprising a writing surface S.

[0042]  The writing instrument 10, in this example a ball point
pen, comprises a body 12 having an axis X and a writing tip 14. The writing
instrument 10 comprises at least one visual mark 16, in this example three
visual marks 16, configured to be hidden when the writing tip 14 is distant
from a writing surface S (see figure 1) and to be visible when the writing
tip 14 is in contact with a writing surface S (see figure 2). The marks 16 are
configured to be detected by an augmented reality smart device, such as
the smart device 200. The writing instrument 10 may comprise less or more
than three visual marks 16. In alternative embodiments, the visual marks
16 may be hidden when the writing tip14 is in contact with the writing
surface S and visible when the writing tip 14 is distant from the writing
surface S. Each visual mark 16 may extend annularly all around the axis X.

[0043] In the example of figures 1 to 3, the body 12
comprises three transparent windows 12A, one for each visual mark 16, the
visual marks 16 being visible through the windows 12A, when visible (i.e.
when not hidden). The windows 12A may each extend annularly all around
the axis X. The windows 12A may respectively be formed by a portion of
the body 12. In examples, other number of windows may be foreseen,

depending on the number of visual marks. In examples, the number of
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windows does not correspond to the number of visual marks, e.g. two visual
marks may be visible through the same window or a single visual mark may
be visible through more than one window.

[0044] The writing instrument 10 may comprises a second
visual mark 18 which is always visible. The second visual mark is configured
to be detected by an augmented reality smart device, such as the smart
device 200. The second visual mark 18 may extend annularly all around the
axis X. The visual marks 16 may each comprise the same first visual pattern
16A while the second visual mark 18 may comprise a second visual pattern
18A which is distinct and different from the first visual pattern 16A. The
writing instrument 10 may comprise more than a single second visual mark.
Some or all of the visual patterns of the visual marks 16 may be different
from each other. The visual marks 16 may form a dynamic tracker and the
second visual mark 18 may form a static tracker.

[0045] with the provision of the second visual mark 18
forming a static tracker on an outer surface of the body 12 of the writing
instrument 10 allows for the writing instrument 10 to be accurately tracked
and positioned relative to the camera of the smart device 200, e.g. using
augmented reality techniques that support the capture real-time interaction
of the specific visual mark 18 when the writing instrument 10 moves on the
writing surface S and to create, register and/or translate the 2D or 3D
representations in space of such movement of the writing instrument 10 on
the writing surface S. Smart devices, e.g. a mobile phone or a tablet having
a camera and enabled to create augmented reality representations are well-
known in the field and will thus not be discussed in detail.

[0046]  With reference to figure 3, the writing instrument 10
may comprise a writing element 20 received in part within the body 12. The
body 12 may comprise a rear barrel 122 and a front part 124 mounted onto
the rear barrel 122. The front part 124 may be screwed, snap fitted, welded,

etc. with the rear barrel 122. The front part 124 may comprise a nose cone,
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a front barrel, etc. The windows 12A may be formed in the wall of the rear
barrel 122.

[0047]  The writing element 20 may comprises the writing tip
14 and a reservoir 22 onto which the writing tip 14 is mounted. The writing
element 20 may comprise an annular portion 25 having the visual marks
16. The annular portion 25 may be fitted, for example press fitted, around
and coaxially with the reservoir 22. The annular portion 25 may be blank
between the adjacent visual marks 16.

[0048] The writing tip 14 may be configured to axially move
with regard to the body 12 between a rest position (see figure 1) and a
contact position (see figure 2) when the writing tip is pressed against a
writing surface. For example, the reservoir 22 may comprises two radially
opposed projections 22A configured to bear against an end 24A of a
compression spring 24. The opposite end 24B of the compression spring 24
may bear against an abutment not shown located inside the body 12, in this
example inside the rear barrel 122. The writing element 20, and thus in this
example the writing tip 14, may axially move due to the compression of the
spring 24 when a pressure is applied onto the writing tip 14, for example
when writing. For example, the axial strike of the writing tip 14 may be
axially limited due to the stiffness of the spring 24, or due to an abutment
between the coils of the spring 24, or due to an abutment of the writing
element 20 against a stop not shown located inside the body 12. The axial
strike of the writing tip 14 may be configured so that the writing tip 14
remains always at least in part out of the body 12 and able to be in contact
with a writing surface for writing.

[0049]  The writing instrument 10 may be configured so that
the visual marks 16 are hidden within the body 12 when the writing tip 14
is in the rest position and visible through the windows 12A when the writing
tip 14 is in the contact position. For example, the axial strike of the writing

tip 14 may be equal or less than the axial space between the adjacent
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windows 12A. The axial space (or distance) between the adjacent visual
marks 16 may corresponds to the axial extension of the windows 12A. The
axial space between the adjacent windows 12A may be equal or more than
the axial extension of the marks 16. The axial extension of each window
12A may be equal or different, the axial extension of each visual mark 16
may be equal or different, the axial space or distance between each
adjacent window 12A may be equal or different and the axial space or
distance between each adjacent visual mark 16 may be equal or different.

[0050]  The writing instrument 10 may be totally passive.

[0051] The smart device 200 may comprise a recording
medium 200A readable by a computer and may have recorded thereon a
computer program including instructions for executing the steps of the
method described hereafter. In other words, the smart device 200 may
include an application, as a computer program including instructions for
executing the steps of the method described hereafter when the program
is executed by a computer (in this example the smart device 200).

[0052] An embodiment of a method for detecting whether a
writing tip contacts a writing surface, using the set 100, is described with
reference to figures 1 and 2.

[0053] The method may comprise a preliminary step of
placing the smart device 200 onto the holder 50. The camera 202 of the
smart device may be oriented toward a 3D space comprising a writing
surface S and wherein the writing instrument 10 may be used.

[0054]  The position of the writing instrument 10 in the 3D
space may be determined using the second visual mark 18.

[0055] The method may comprise detecting whether the
visual marks 16 are visible/hidden for determining whether the writing tip
14 is in contact with the writing surface S or not.

[0056] In the present example, when the visual marks 16 are

hidden, it is determined that the writing tip 14 is not in contact with the
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writing surface S, as in figure 1. When the visual marks 16 are visible, it is
determined that the writing tip 14 is in contact with the writing surface S,
as in figure 2.

[0057] In examples, when the visual marks 16 (either hidden
or visible) indicate that the writing instrument 10 is in a writing state, the
method may further comprise determining a position of the writing
instrument 10 in the 3D space using the second visual marks 18. This may
be done by tracking or tracking and recording the second visual mark 18 in
2D or 3D space using the camera 202 of the smart device 200. The method
may further comprise processing the tracked images to determine what is
being written by the user. The method may further comprise reproducing
the processed tracked images, i.e. what is being written by the user on the
screen of the smart device 200. In examples, provided an adequate
connection is established, the step of reproducing the processed tracked
images on the screen may involve a screen of a separate device. When the
user stops writing, the visual marks 16 indicate that the writing device is
now in non-writing (hovering) mode and thus the smart device 200 stops
the tracking / recording of the second visual mark 18 and no further output
is depicted and/or recorded on the screen.

[0058]  The visual marks 16 and/or the second visual mark 18
may be not visible by naked eye. The method may comprise a specific step
of post-processing the image captured by the camera 202 of such visual
marks 16/18.

[0059]  Such a method may be part of method for tracking
and positioning a writing instrument in a 2D or 3D space. Such a method
may be part of an augmented reality application and/or of a writing
digitalization.

[0060]  Although the present disclosure is described with
reference to specific examples, it is clear that modifications and changes

may be made to these examples without going beyond the general scope



WO 2022/008342 PCT/EP2021/068189
13

of the disclosure. In particular, individual characteristics of the various
embodiments shown and/or mentioned may be combined in additional
embodiments. Consequently, the description and the drawings should be
considered in a sense that is illustrative rather than restrictive.

5 [0061]  Additionally, all of the disclosed features of an
apparatus may be transposed, alone or in combination, to a method and

vice versa.



WO 2022/008342 PCT/EP2021/068189

10

15

20

25

30

14

CLAIMS

1. A writing instrument (10) comprising a body (12) having an axis (X),

a writing tip (14), a reservoir (22) and at least one visual mark (16)
being a specific mark for augmented reality applications, the at least
one visual mark (16) being configured to be hidden/visible when the
writing tip (14) is distant from a writing surface (S) and to be
respectively visible/hidden when the writing tip (14) is in contact with
a writing surface (S), at least a portion of the body (12) being
configured to allow the at least one visual mark (16) to adopt two

states, visible and hidden configuration.

. The writing instrument (10) according to claim 1, wherein the writing

tip (14) is axially movable with regard to the body (12) between a
rest position and a contact position when the writing tip (14) is
pressed against a writing surface (S), the at least one visual mark
(16) being hidden/visible when the writing tip (14) is in the rest
position and visible/hidden, respectively, when the writing tip (14) is

in the contact position.

. The writing instrument (10) according to claim 1 or 2, wherein the

at least one visual mark (16) extends annularly around the axis (X).

. The writing instrument (10) according to claims 1 to 3, wherein the

at least one visual mark (16) extends in a surface forming an angle
comprised between 45° and 90° with the axis (X), at a rear end of

the writing instrument.

. The writing instrument (10) according to any one of claims 1 to 4,

wherein the body (12) comprises at least one transparent window
(12A), the at least one visual mark (16) being visible through the at
least one window (12A), when visible.

. The writing instrument (10) according to claim 5, wherein the at least

one window (12A) is formed by a portion of the body (12).
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7. The writing instrument (10) according to any one of claims 1 to 6,
wherein a writing element (20) comprises the writing tip (14), the at
least one visual mark (16) being formed on an annular portion (25)
fitted around the writing element (20).

8. The writing instrument (10) of claim 7, wherein the annular portion
(25) is coaxially with the reservoir (22).

9. The writing instrument (10) according to any one of claims 1 to 8,
wherein the reservoir (22) comprises two radially opposed
projections (22A) configured to bear against an end (24A) of a
compression spring 24.

10.The writing instrument (10) of claim 9, wherein an opposite end
(24B) of the compression spring (24) bears against an abutment
located inside the body 12.

11.The writing instrument (10) according to any one of claims 1 to 10,
wherein the at least one visual mark (16) is not visible by naked eye.

12.The writing instrument (10) according to any one of claims 1 to 11,
comprising at least one second visual mark (18) being a specific mark
for augmented reality applications, the at least one second visual
mark (18) being always visible.

13.The writing instrument (10) according to claim 12, wherein the at
least one visual mark (16) comprises a first visual pattern (16A) and
the at least one second visual mark (18) comprises a second visual
pattern (18A) which is different from the first visual pattern (16A).

14.The writing instrument (10) according to claim 12 or 13, wherein the
at least one second visual mark (18) is not visible by naked eye.

15.A set (100) comprising a writing instrument (10) according to any
one of claims 1 to 14, a holder (50) for a smart device (200) and a
smart device (200).

16.A method for detecting whether a writing tip contacts a writing

surface (S), comprising providing a set (100) according to claim 15,
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placing the smart device (200) onto the holder, orienting a camera
(202) of the smart device toward a 3D space comprising the writing
surface (S) and detecting whether the at least one visual mark (16)
is visible/hidden thereby determining whether the writing tip (14) is
in contact with a writing surface (S) or not.

17.The method of claim 16, further comprising, using the writing
instrument (10) on the writing surface (S), determining a position of
the writing instrument (10) in the 3D space using the second visual
mark (18).

18.The method of claim 17, further comprising processing images
captured by the camera (202) of the visual marks (16,18) to
determine what is being written by a user using the writing
instrument (10) on the writing surface (S).

19.The method of claim 18, further comprising reproducing the
processed images on a screen of the smart device (200).

20. A computer program including instructions for executing the steps of
the method according to any of claims 16-19 when the program is
executed by a computer or smart device (200).

21.A recording medium (200A) readable by a computer or smart device
(200) and having recorded thereon a computer program including
instructions for executing the steps of the method according to any
of claims 16-19.
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