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Fig. 1

(57) Abstract: A handwriting detecting pen, including a writing device (1) for perfonming a writing operation on a writing surface (S)of a substrate (P), wherein the writing device (1) has a camera system (5) for recording at least part of the writing surface (S) during
operation, characterized in that a field of view of the camera system is at least 90 degrees, preferably at least 110 degrees, for example
about 125 degrees. The writing device can record markings (e.g. writing) made by the device on a substrate within a relatively large

range of orientations of the writing device with respect to the writing surface. The optically recorded markings can e.g. be processed
by the writing device (in particular by a respective image processor thereof) to generate output data representing, containing or being
associated with the recorded markings.
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Title: Handwriting detecting pen

The invention relates to a handwriting detecting pen.

Various examples of handwriting or symbols/markings detecting

pens are known from the prior art. For example, EP0856810 discloses a

handwriting detecting and storing apparatus that comprises a lens having a

cone shape at a front-most position of a lens system which introduces

handwriting image to image pick up means such as a charge-coupled device

or the like. The known pen includes a pen shaft provided at a center of the

lens having a cone shape, and wherein an optical axis of the lens system, an

optical axis of the lens having a cone shape and a central axis of the pen

shaft are coincident with one another, so that a writing operation is

performed using a writing device, handwriting image is picked-up and

picked up handwriting information is stored therein. During operation, an

image within the picked up field of view is stored as an image that includes

deformed writing within a region neighboring a point just below the leading

edge of the pen stylus when no correction processing is applied. To correct

for the deformation, the deformed region of the image is subjected to image

processing and is corrected by a correction means. By applying the

correction processing, accurate handwriting with no deformations included

in a region neighboring a shadow region is reproduced.

US5294792 discloses a self-contained pen computer that is capable

of acquiring data representative of written strokes of the stylus of the pen

and then recognizing the symbols associated with these pen strokes, or

compacting these strokes. These recognized symbols or compacted strokes

are stored in a memory contained in the pen and are transmitted via a

transmitter contained in the pen to a host computer. The pen utilizes a

stylus movement detector and a stylus up/down detector, digitized signals of

30 which are fed to a hand print recognition chip. According to an embodiment,
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capacitively coupled device (CCD) scanning elements are employed to detect

the symbols on the paper written by the stylus of the pen. For this

embodiment, a ring of CCDs are placed near the stylus end of the pen. A

suitable lens system (that is blended into the exterior of the pen) provides

the ring of CCDs with a very narrow field of view immediately adjacent the

pen stylus. In this manner, as the stylus makes a mark on a writing surface

that mark is detected by one or more CCDs and converted by a digitizer into

a peak voltage localized to a particular position relative to an arbitrarily

assigned "up" (or zero degrees) position. An infrared (IR) light emitting

diode (LED) mounted in or on the exterior of the pen near the writing end

may provide illumination for the CCDs if the incident light level is too low

for the CCDs to operate satisfactorily. As the CCD ring's pulsed output is

provided to the digitizer, it represents a line detection and relative position,

as well as a relative length based on the number of occurrences (which

depends upon the CCD clocking rate) at that same relative position. In this

manner, lines, their crossings and other suitable types of input data may be

supplied to the recognition chip for analysis and recognition, or compaction.

The CCD embodiment of the pen computer of the present invention may be

particularly useful for recording information and/or authorizations for

particular types of forms. If the data is stored along with a time stamp, i.e. a

time and date of the storing, it is possible to correlate receipt of information

and/or authorizations. For example, a specific form could have a barcode at

its top that could be scanned by the CCDs and stored to identify what

information was written on that form and when it was authorized by a

signature. This would provide a hard copy form, as well as an electronic

audit trail with the time stamped information and/or authorization for that

form.

The publication 'Smart pen and related method for detecting ink

applied by a smart pen onto a writing surface', Technical Disclosure

30 Commons, Defensive Publications Series October 06, 2017 discloses a smart
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3f of the cap (for example, the light guide structure 9 can include optically

translucent material, for diffusing the light that is to be emitted).

Each of the cap's light light emitting sections 3f can e.g. extend

in/along a conical plane defining an outer surface of the cap. As follows from

5 Figure 4, the light emitting sections 3f can be located distally with respect to

the light receiving sections 3b of the cap 3. Also, the light emitting sections

3f of the cap can be symmetrically arranged with respect to the center line X

of the writing device 1, in particular equidistantly symmetrically arranged

around the pen's center line X. As follows from Fig. 5, each of the three light

emitting sections 3f can be substantially droplet shaped when viewed in

front view but that is not required. Also, a circumferential width K of each

of the three light emitting sections 3f can be significantly smaller than the

circumferential width W of the light transmission sections 3b, e.g. at least

2x smaller and in particular at least 3x smaller. Also, distal edges of the

light emitting wall sections 3f can be located at or near the central distal

aperture 3a of the cap 3.
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The pen preferably includes an light guide structure 9 for guiding

light from the light source 6 to each emitting section 3f of the cap 3. The

light guide structure 9 can be arranged within the pen head section and/or

cap, and can be positioned between the light source 6 and the light emitting

sections of the cap. The light guide structure 9 can include a central

aperture 9a for receiving the pen's ink feeding channel 1c. The light guide

structure 9 can be configured to transmit light, received from the light

source 6, towards (and e.g. through) the cap sections 3f using total internal

reflection. According to one embodiment, the light guide structure 9 can be

entirely made of transparent material. Alternatively, at least part of the

light guide structure 9 can be made of translucent material, for diffusing the

light.

In the present exemplary embodiment the light guide structure 9

includes three spaced-apart light guiding teeth 9b, that can be joined or
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mounted e.g. on a central ring-shaped support part 9e. Each of the teeth 9b

can include a proximal light entry surface 9c that is positioned opposite a

respective light emitting section 6b of an afore-mentioned light source 6 (or

optical fiber output end) after assembly. Also, each of the teeth 9b can

include a distal light exit section 9d that is positioned opposite or in (e.g.

protrudes through) a respective light emitting section 3f of the cap 3. For

example, the three proximal light entry surfaces 9c can extend substantially

along the same virtual plane, substantially perpendicular (radially) with

respect to the pen's center line X. The distal light exit sections 9d can e.g.

10 extend substantially along a virtual conical plane that extends along an

15

inner surface of the cap 3. It is preferred that the distal light exit sections 9d

snuggingly fit in the respective light emitting sections 3f of the cap after

assembly. Also, preferably, the three distal light exit sections 9d of the light

guide structure 9 have substantially the same shape as the respective light

emitting sections 3f of the cap. According to an embodiment, radially inner

edges of the light guide structure 9 (e.g. of the three teeth 9b) can extend in

parallel. Also, each of the teeth 9b can include a sharp distal tip that can be

located near the cap's central aperture 3a.

Optionally, the head and/or cap section of the pen can include

20 additional components, for example an internal optically transparent cover

member or circular platelet or lens 8 that can e.g. be provided on top of the

camera system 5 and/or light source 6 for protecting and/or positioning of

such elements. The internal cover member (e.g. lens) 8 can e.g. have a

central opening 8a, e.g. for receiving a said central support part 9e of an

25 optional light guide structure 9 and for allowing passage of said ink feeding

channel 1c, and e.g. for passage of one or more optional light guides (e.g.

optical fibers) for transmission of light to the cap.

30

During operation, a user can write markings, e.g. writing or a

drawing, onto a writing surface S of a substrate (e.g. paper) P. The camera

units 5a, 5b, 5c of the pen record images which are received and processed














































