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(57) Abstract: A notebook device is provided which records
the movement path of a writing implement to store the move-
ment path as electronic data by merely writing a note directly
on a paper sheet placed within a frame with the writing im-
plement. This notebook device includes a notebook, and an
optical sensor including at least one pair of light-emitting and
light-receiving elements mounted to a rectangular frame. The
optical sensor senses the interception of light beams traveling

_ from the light-emitting element to the light-receiving element

which is caused by the writing implement within the frame to
thereby output information on the position of the writing im-
plement. When a writing operation is performed on part of a
paper sheet revealed within the frame of this optical sensor
with a writing implement, the movement path of the tip of the
writing implement is stored as electronic data in a storage
means.
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Description

NOTEBOOK DEVICE

Technical Field
The present invention relates to a notebook device

including an optical position detecting means.

Background Art

There are some notebooks, such as electronic
notebooks, that digitally process notes, schedules and
the like (see Japanese Patent No. 3746378). Such a
notebook includes a display for displaying a timetable
and the like, and is configured‘to allow a user or an
inputter to enter notes and the like into the display
with a purpose-built stylus. Specifically, the
aforementioned display is provided with a touch sensor
(to constitﬁte a touch panel).- By bringing the tip of
theaforementionedpurpose—builtstylusintocontactwith
the display and then moving the purpose-built stylus,
the movement‘path of the tip of the purpose-built stylus
is inputted as a note and the like to the aforementioned
display. With information such as the inputted note and
the like superimposed on information such as a timetable
and the like appearing on the aforementioned dispiay,

such data i1s stored in the aforementioned electronic
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notebook.

The electronic notebook as described above
includes a touch position detecting means for detecting
the touch position of the purpose-built stylus, a finger
of a person who operates a device and the like
two—dimensionaily (iﬁ x- and y-directions). 1In
cooperation with displays producedon a flat display such
as a monitor and a iiquid crystal screen disposed under
the panel of the monitor, the touch position detecting
means allows a user to operate the aforementioned
electronic notebook and the like. Con&entionally,
examples of this touch position detecting means (touch
sensor) used in many cases include those employing a
resistivemethod, acapacitivemethod, anelectromagnetic
inductionmethod and the 1like from the viewpoints of cost,
performance, durability and the like. The touch panels
based on these methods have a structure such’that.a large
number of electrical contacts are arranged in a matrix

near the surface of the panel.

Summary of Invention

An electronic notebook device as mentioned above
is convenient because a user can easily enter characters,
schedules and the like thereinto. However, there is

still a strong demand mainly from users unskilled in the
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manipulation of computers, electronic information
devices and the like and from elderly people to perform
a writing operation so that their handwriting is left
directly on media such as paper sheets, rather than such
anelectronicnotebookthat their handwriting, characters
and the like virtually appear on a display and the like.
A notebook device is provided which records the
movement path of a conventional writing implement and
the like to store the movement path as eleétronic data
by merely writing a note, ascheduleandtﬂualikedirectly
on a paper sheet placed within a frame with the
conventional writing implement.
Thenotebookdeviéecomprises:armmebookcapable
of having a paper sheet filed therein, the paper sheet
capable of being written upon by a writing implement;
a frame-shaped optical sensor surrounding at least part
of thevpaper sheet, the optical sensor including a
rectangularframe,andatleastonepairoflight—emitting
and light-receiving elements mounted to the rectangular
frame, the optical sensor sensing the interception of
light beams ﬁraveling from the light—émitting element
to the light-receiving element which is caused in
association with the writing implement within the frame
to thereby output information on the position of the

writing implement within the frame; and a storage means
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for storing therein the movement path of a tip of the
writing implement as electronic data when a writing
operation is performed on part of the paper sheet revealed
within the frame of the optical sensor with the writing
implement.

The notebook device includes the aforementioned
frame-shaped optical sensor placed on a writing paper
sheet (a paper sheet of the notebook) so that at least
part of the paper sheet is revealed within the frame
thereof, and the storage means for storing therein the
movement path information on the writing implement
obtained from this optical sensor as electronic data.
Thus, when the writing operation is performed on part
of the paper sheet revealed within the frame of the
aforementioned optical sensor with the writing implement
and the like, the path (handwriting) is left on the
aforementioned paper sheét, and is also stored as
electronic data in the aforementioned storage means.
Thus, the notebook device automatically conﬁerts the
movement path of the conventional writing implement into
electronic form by merely writing a note, a schedule and
the like directly on the paper sheet placed within the
frame with the conventional writing implement without
giving special consideration to the conversion into

electronic form. Also, the aforementioned information
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in electronic form may be taken (reproduced) from the
aforementioned storage means by the use of a personal
computer and the like. The sharing of the information
with others and the storing of knowledge, records and
the like are accomplished easily. This provides
convenlience.

The notebook device includes, as a means (optical
sensor) for detecting the touch position of the tip of
the writing implement, the optical sensor including the
rectangular frame, and the at least one pair of
light-emitting and light—receiving elements mounted to
the rectangular frame, the optical sensor éensing the
interception of light beams traveling from the
light-emitting element to the light-receiving element
which is caused in associationwith thewriting implement
within the frame to thereby output information on the
position of the writing implement within the frame. The
surface for the detection of the touch position has no
electrical (physical) contacts. The notebook device
therefore has high durability, and is less susceptible
to dust, contamination, and the like. Additioconally, a
high writing pressure as in a resistive method, a
capacitive method, an electromagnetic induction method
and the like is not required during the writing operation

with a writing implement. Thus, the writing operation
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is performed in a natural manner without concern for the
sensor.

A notebook device employs, as the aforementioned
f;ame—shapedopticalsensor,anopticalsensorsuchthat:
the frame of the frame-shaped bptical sensor includes
first and second sections opposed to each other in the
form of the frame; light-emitting elements are arranged
in the first section and light-receiving elements are
arranged in the second section; the light-emitting
elements and the light-receiving elements are positioned
to face the interior of the frame; and light beams emitted
from the light-emitting elements toward the
light-receiving elements produce a lattice of vertical
and horizontal light beams crossing each other within
the frame, can employ general—purpose components, for
example, alight-emittingdiode (LED) andthe like serving
as the light-emitting element (a light source) and a
photodiode (PD) serving as the light-receiving element.
This advantageously allows the formation of the
aforementioned optical_sensor at low cost. Additional
advantages lie in high impact resistance and in high
durability.

A notebook device employs, as the aforementioned
frame¥shapedopticalsensor,anopticalsensorsuchthat:

modules each including a light-receiving element array
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composed of a plurality of light-receiving elements and
”%helight—emittingelementinverticallystackedrelation
are disposed on two corners, respectively, on opposite
ends of onhe side among the four sides of the frame of
the frame-shaped optical sensor;:a tape-like
retroreflector is provided on the inner side surface of
three sides other than the one side lying between these
modules; and light beams emitted from the light-emitting
element of one of the modules are reflected from the
retroreflector to travel back into the light-receiving
element array of the one module, can specify the position
of the tip of the aforementioned input element by
triangulation through the use of a small number of
components. This notebook device also has the advantage
of being formed at low cost.by using general-purpose

components.

Brief Description of Drawings

FIG. 1 is a view illustrating an overall
configuration of a notebook device according to a first
embodiment.

FIG. 2 is a plan view illustfating a
configuration of one example of an optical sensor for
use in the notebook device.

FIG. 3(a) is a plan view illustrating a
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configuration of another example of the optical sensor
for use in the notebook device, and (b) is an enlarged
view of a portion indicated by Z thereof.

FIGS. 4(a) to (c) are views illustrating a
configﬁrationcxfthenotebookdeviceaccordingixaasecond
embodiment.

FIGS. 5(a) to (c) are views i1llustrating a
configurathmiofthenotebookdeviceaccordingtoeathird
embodiment.

FIGS. 6{a) to (f) are views 1llustrating a
configurationof thenotebookdevice accordingtoa fourth
embodiment.

FIG. 7 is a perspective view illustrating a
configurationoftheopticalsensorforUseinthenotebook
device according to a fifth embodiment.

FIGS. 8(a) and (b) are views illustrating a
partial stfucture of the optical sensor for use in the
notebook device.

FIG. 9 is a view illustrating a configuratidn

of the notebook device according to a sixth embodiment.

Description of Embodiments
Next, embodiments according to the present
invention will now be described in detail with reference

to the drawings. It should be noted that the present
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invention is not limited to the embodiments.

FIG. 1 is a view illustrating an overall
configuration of a notebook device according to a first
embodiment.

This notebook device includes a frame-shaped
optical sensor S1 surrounding at least part of a paper
sheet W (a sheet of refill paper for a notebook) capable
of being written upon by a writing implement P, and a
storage means M for storing the movement path of the tip
of thewriting implement Pwithin the frame of the optical
sensor Slaselectronicdata. Theaforementionedoptical
sensor S1 includes a rectangular frame 1, and at least
one pair of light-emitting and light-receiving elements
(both not shown) mounted to this frame 1. The optical
sensor Sl senses the interceptionof light beams traveling
from the aforementioned light-emitting element toc the
light-receiving element which is caused in association
with the writing implement P within the aforementioned
frame 1 to thereby output information on the position
of the aforementioned writing implement P and the like
within the frame 1. |

In the aforementioned notebook device, the
aforementicned optical sensor S1 and the storage means
M are integrally formed as a storage device. The storage

device is capable of receiving ring-shaped holding
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members R of a notebook jacket (a jacket for a personal
.organizer) N through holes la provided in the
aforementioned frame 1. Thus, the aforementioned
optical sensor S1 is placeable on or removable from a
paper sheet, so that the aforementioned paper sheet W
iseasilyreplaceablewithanewone. Thenotebookdevice
further has a characteristic in that, even when the paper
sheet W is replaced with a new one, the aforementioned
stored information (movement path) may be easily taken
(reproduced) fromthe storage means of the aforementioned
storage device by the use of a computer and the like.
The aforementioned notebook device is provided

with an input operation stop (input cancel) switch Q for
manually stopping an input operation, lamps L for
indicating an anomaly, a warning and the like, an input
inhibit switch (not shown) for disabling the input
operation when the optical sehsor S1 is lifted, and the
like, which will be described later. Also, a
communication (power) cable (optional), a battery for
driving the communication (power) cable, a control means
such as a driver for the aforementioned light-emitting
element and the light-receiving element, and a
communicationmeans(wiredorwireless)forcommunicating
with information devices such as computers are

incorporated in a thick-walled thick-frame section 2 and .
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the like, but all are not shown.

Next, two types of optical sensors will be
described as specific examples of the optical sensors
{the aforementioned S1, or S2 to S6 to be described later)
for use in the embodiments. Thetwofypesareasfbllows:
an optical sensor Sa of the type which detects a touch
position of the writing‘implement P, based on the
interception of light beams traveling in the form of an
orthogonal lattice; and an optical sensor Sb of the type
which determines the position where light beams are
intercepted by the writing implement P, based on
triangulation.

As a first specific example of the optical sensor
foruseintheaforementionednotebookdevice,theoptical
sensor Sa will be first described in which a large number
of light-emittingdiodes (LEDs) servingas light-emitting
elements (alight source) anda large number of photodiodes
(PDs) serving as light-receiving elements are arranged
intheframe]_oftheopticalsensor(Sa)tx>fomnalattice
of light beams for the detection of the tip (T) of the
writingimplement Pwithinthe frameof theoptical sensor.

FIG. 2 is a plan view illustrating a schematic
configuration of the first example (Sa) of the optical
sensor for use in the notebook device. For ease of

description in this figure, the direction of the short
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sides X1 and X2 of the frame 1 is defined as a horizontal
direction(x—diréction)Qhereasthedirectionofthelong
sides Y1 and Y2 of the frame 1 is defined as a vertical
direction (y-direction), and light beams (invisible
-infrared light) in a lattice form within the frame 1 are
indicated by dash-double-dot lines. The number of LEDs
and PDs and the number of light beams in a lattice form
are shown as abbreviated, and electricél interconnect
lines and the like within ﬁhis frame 1 are indicated by
dotted lines. Abattery fordrivingthenotebook device,
a communication means (a cable or a radio antenna) for
communicating with information devices such as personal
computers, and the like are not shown (the same applies
to FIG. 3 tp be described later).

The optical sensor Sa according to this first
example includes: a touch position detecting means for
detecting the position (x and y coordinates) of the tip
(touch position T) of ﬁhe writing implement P in the
rectangular region (sensing regioﬁ) within the
frame-shaped frame 1 by being placed on a paper sheet
W capable of beiné written upon by the writing implement
P; a storage means M (built-in) for storing movement path
information (change in x and y positions) on the tip
position of the'wriﬁing implement P obtained by this

optical sensor Sa and also serving as a control means
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for the light-emitting elements and the light-receiving
elements; the input operation stop switch Q capable of
manually stopping the input operation with the
aforementioned writing implement P; and the plurality
of lamps L for indicating anomalies in devices, warnings
and the like.

As shown in FIG. 2, a 1ight source including a large
number of LEDs 3 serving as a light-emitting section of
the aforementioned touch position detecting means and
arranged within the frame 1 are provided in part of the
frame 1 of the optical sensor Sa. A light-receiving
section including a large number of PDs 4 corresponding
to the respective LEDs 3 is provided in part (the sides
X2 and Y2) ef the frame 1 opposed to the part (the sides
X1 and Y1) of the frame 1 where the aforementioned LEDs
3 are arranged. These LEDs 3 and the PDs 4 are arranged
andpositionedalong the inner edgesof the aforementioned
frame-shaped frame 1 so that the tips thereof face inward.
Under the control of the storage means M serving also
as a controller (control means) for both the LEDs 3 and
the PDs 4, the aforementioned LEDs 3 are caused to emit
light beams simultaneously or sequentially in a scanning
direction, thereby forming a lattice of vertical and
horizontal light beams orthogonal to each other

(dash-double-dot lines) intherectangular sensingregion
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within the frame 1.

Infrared LEDs (infrared light-emitting dicdes) of
the type which emit near-infrared light beams (at a
wavelength of 700 to 2500 nm) are preferable‘as the LEDs
3 used as the aforementioned light-emitting elements
(light source). A linear sensor array including a large
number of light-receiving elements arranged in a line
in the form of a bar or an array, an image sensor, and
the like in addition to the aforementioned photodiodes
(PDs) may be used as the light-receiving elements.

ThedetectionofthetouchposithmuTofthewriting
implement P using the optical sensor Sa in the
aforementioned firsf example is done by the focllowing
procedure. First, the optical sensor Sa (the storage‘
device) including the storage means M serving also as
the controller is placed on the writable paper sheet W
50 as to surround at least part of the paper sheet W (with
reference to FIG. 1). Next, for calibration, while the
LEDs 3 of the aforementioned light-emitting section are
caused to emit light beams sequentially one by one (from
the end), the intensity of light beams (lattice light
beams) reaching the PDs 4 correspondihg to (opposed to)
the LEDs 3 is measured when the light beams are emitted
and when the light beams are not emitted, and threshold

values for the detection and non-detection of the writing
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implement P based on the interception of light beams are
determined for each of the PDs 4, and are stored in the
formofeatableandthelikejj1theaforementionedstorage
means M.

Next, the storage means M serving also as the
aforementionedcontroller causes the aforementioned LEDs
3 to sequentially emit light beams. While the sensing
région of the optical sensor Sa is scanned, the tip of
the writing implement P is brought down onto part of the
paper sheet W revealed within the frame of this optical
sensor Sa. Then, as shown in FIG. 2, some of the light
beams travelling in a lattice form within the
aforementioned frame are intercepted by the tip of the
writing implement P. Such an intercepted location is
sensed by dorresponding ones of the PDs 4 of the
aforementioned touch position detecting means, whereby
the coordinate positions (x and y axes; with reference
to the "touch position T" in FIG. 2) of the tip of the
aforementioned writing implement P within the frame are
specified. The coordinates are stored in the
aforementioned storage means M. The scanning of the
aforementioned sensing region is stopped and the
aforementioned lamps L turn on, for example, to provide
notification (a warning) about a sensing anomaly, when

the coordinates of the tip of the writing implement P
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cannot be specified, for example when the presence of
a plurality of (two or more) light'intercepted locations
described above within the sensing region is detected
or when the aforementioned light intercepted location
isnot correctlydetectedunder theinfluence of sunlight,
lamp light and the like.

Then,wheneausermoveétheaforémentionedwriting
implement P to write a note, a schedule ahd the like,
the path (written information on the note and the like)
of the tip of the aforementioned writing implement P in
accordance with the movement is detected, and the path
is stored as digital data (electronic data) in the
aforementioned storage means M. That is; at the same
time that the user writes a note, a schedule and the like
on part of the paper sheet W revealed within the frame
of the optical sensor Sa with the writing implement P,
the information such as the note is recorded in a memory
and the like in the storage means M serving also as the
aforementioned controller.

The switch Q for stopping the input operation as
mentioned above is provided on the upper surface of a
portion (the thick-walled thick-frame section 2) of the
aforementioned frame 1 (with reference to FIG. 2). This
input operation stop switch Q is provided to disable the

detection of the tip and the like of the writing implement
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Pbytheuseof theaforementionedtouchpositiondetecting
means. The ON-OFF operation of the input operation stop
switch Q may be performed to stop the 1ight emission from
the aforémentioned LEDs 3 or the light reception of the
aforementioned PDs 4 or to stop the computation in the
aforementioned storage means M, thereby stopping the
input of information with the aforementioned writing
implement Pandthe like at any time intendedby an inputter.
The use of the switch Q for stopping the input operation
prevents misoperations (false detection) occurring
during the movement and the like of the optical sensor
Sa for the replacement of the paper sheet W and paging.

Examples of the aforementioned input operation
stop switch Q used herein may include electromagnetic
or optical switches such as a touch switch and a
pressure-sensitive switch, in addition to various
meqhanical switches such as push, button, tact and slide
switches. A warning indication may be provided, for
example, by turning on the aforementioned lamps L to
clearly show that "the input operation is now being
stopped"” when the aforementioned input operation stop
switch‘Q is operated.

The notebook device including the optical sensor
Sa according to the first example as menfioned above

automatically converts the movement path of the
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conventional writing implement into electronic form by
merely writing a note, a schedule and the like directly
on the paper shee£ placed within the frame with the
conventional writing implement without giving special
consideration to the conversion into electronic form.
Also, the aforementioned information in electronic form
may be taken (reproduced) fromthe aforementioned storage
means Mby the use of a computer and the 1ike. The sharing
of theinformationwithothersandthestoringof knowledge,
records and the like are’accomplished easily. Further,
the optical sensor Sa according to the aforementioned
first example may employ general-purpose components, for
example, light-emitting diocdes (LEDs) serving as the

. light-emitting elements (light source) and photodiodes
(PDs) serving as the light-receiving elements. This
allows the formation of the notebook device at low costs.

Next, the optical sensor Sb according to a second

example will be described which includes modules (Cl and
C2) disposed on two corners, respectively, of the frame
1 of the optical sensor (Sb) and each including a
light-emitting element and a light—receiving elemenf
array, and which specifies the position of the tip of
thewritingimplement Pwithinthe framebyatriangulation
method by means of the two modules.

FIG. 3(a) is a plan view illustrating a schematic
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configuration of the second example (Sb) of the optical
sensor for use in the notebook device according to the
present invention, and FIG. 3(b) is an enlarged view of
a portion indicated by Z of FIG. 3(a). Also in these
figures, the direction of the short sides X1 and X2 of
the frame 1 is defined as a horizontal direction
(x-direction) whereas the direétion of the long sides
Y1 and Y2 of the frame 1 is defined as a vertical direction
(y-direction), and a battery, a communication means and
the like which are provided in the aforementioned
thick-frame section 2 are not shown.

The optical sensor Sb according to this second
example includes: a touch position detecting means for
detecting the position (x and y coordinates) of the tip
(touch position T) of the writing implement P in the
rectangular region (sensing region) within the
frame-shaped framé 1 by being placed on a paper sheet
W capable of being written upon by the writing implement
P; the storagé means M (built-in) for storing movement
path information (change in x and y positions) on the
tip position of the writing implement P obtained by this
optical sensor Sb; the input operation stop switch Q
capable of manually stopping the input operation with
the aforementionedwriting implement P; and the plurality

of lamps L for indicating anomalies in devices, warnings
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and the like.

The optical sensor Sb according to the
aforementioned second example is different from the
optical sensor Sa according to the above first example
inthat the light-receiving and -—emitting modules (camera
modules Cl and C2) each including a vertical combination
of the light-emitting element (LED 3) and the
light-receiving element array (image sensor 5) as shown
in FIG. 3(b) are disposed on the corners 1lb and 1lc, -
respectively,onoppositeendsofoneside(iﬁthisexample,
X2) among the four sides of the frame 1 of the optical
sensor Sb, and in that a tape—like retroreflector
(retroreflective tape 6) 1s affixed to the inner side
surface of three sides (X1, Y1 and Y2) other than the
aforementioned one side (X2) lying between these camera
modules Cl and C2, as shown in FIG. 3(a). The storage
means M serves also-as a controller (control means) fof
theLEDs3andtheimagesensor55,asintheaforémentioned
first embodiment.

In the optical sensor Sb according to the
aforementioned secondexample having this configuration,
light beams emitted from the LEDs 3 in the respective
camera modules Cl and C2 are reflected from the
aforementioned retroreflective tape 6 to travel back

toward the camera modules Cl and C2 from which the light
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beams are emitted, so that crossing of radial light beams
occurs within the frame in such a mannef that the light
beams from each of the camera modules Cl and C2 diverge
in a ripple or wave pattern, as shown in FIG. 3(a).

InfraredLEDs(infraredlight—emittingdiodes)of
the type which emit near-infrared light beams (at a
wavelength of 700 to 2500 nm) are preferable as the
light-emitting elements (light source) for the
aforementioned camera modules Cl and C2. An image sensor
such as CCD and CMOS image sensors, a CMOS linear sensor
array including a large number of light-receiving
elements arranged in a line, and the like may be used
as the light-receiving element array.

The retroreflector attached to the inner side
surface ¢f the three sides (X1, Y1 and Y2) of the
aforementioned.frame].maykxaeither of amicroprism type
or of a glass bead type. For ease of handling, the
tape-like form is used as the fetroreflector in the
aforementioned example. . Instead, a coating having a
retroreflecti&epropertymaykxaappliedtx>theinnerside
surface of the aforementioned three sides (X1, Y1 and
Y2).

The detectionof the touchpositionTof thewriting
implement P using the optical sensor Sb in the

aforementioned second example is done by the following
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procedure. First, theoptical sensor Sb (storage device)
including the storage means M serving also as the
controller is placed on a writable paper sheet W so as
to surround at least part of the paper sheet W (with
reference to FIG. 1). Next, for calibration, while the
LEDs 3 of the aforementioned respective camera modules
Cl and C2 are caused to emit light beams, the intensity
of‘light beéms (retroreflected light beams) traveling
back to the image sensors 5 of the respective camera
modules Cl and C2 is measured when the light beams are
emitted and when the light beams are not emitted, and
threshold values for the detection and non-detection of
the writing implement Pbased on the interceptionof light
beams are determined for each of the camera modules Cl
and C2, and are stored in the form of a table and the
like in the aforementioned storage means M.

Next, while the storage means M serving also as
the aforementionedlcontroller causes the aforementioned
LEDs 3toemit light beams, thetipof thewriting implement
P is brought down onto part of the paper sheet W revealed
within the frame of this optical sensor Sb. Then, as
shown in FIG. 3(a), some of the crossing light beams
travelling within the aforementioned frame are
intercepted by the tip of the writing implement P. Such

an intercepted location is sensed by corresponding
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light-receiving elements in the aforementioned camera
modules Cl and C2. Using a computation device and the
like (not_shown), the intercepted (light-intercepted)
position sensed by the storage means M serving also as
the aforementioned controller is determined by the
triangulation method, and the coordinate positions (x
and y axes; with reference to the "touch position T" in
FIG. 3(a)) of the tip of the aforementioned writing
implement P within the frame are specified. The
coordinates are stored in the storage means M.
Asinthecaseof theoptical sensor Sawhichdetects
the coordinates by using the light beams in the
aforementioned lattice form, the écanning of the
aforementionéd sensing region is stopped and the
aforementioned lamps L turn on, for example, to provide
notification (a warning) about a sensing anomaly, when
the coordinates of the tip of the writing implement P
cannct be specified, for example when the presence of
a plurality of (two or more) light intercepted locations
described above within the sensing region is detected
or when the aforementioned light intercepted location
isnot correctlydetectedunder the influence of sunlight,
lamp light and the like.
Then,wheneiusermovestheaforementionedwriting

implement W to write a note, a schedule and the like,
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the path (written information such as the note and the
like) of the tip of the aforementioned writing implement
Pinaccordancewiththemovement isdetectedand computed,
and digital data (electronic data) on the path is stored
in the aforementioned storage means M. That is, at the
same time that the user writes a note, a schedule and

the like on part of the paper sheet W revealed within

- the frame of the optical sensor Sb with the writing

implement P, the information such as the note is recorded
in a memory and the like in the storage means M serving
also as the aforementioned controller.

The notebook device including the optical sensor
Sb according to the second example as mentioned above
automatically converts the movement path of the
conventional writing implement into electronic form by
merely writing a note and the iike directly on the paper
sheet placed within the frame with the ;onventional
writing implement without giving special consideration
to the conversion into electronic form. Also, the
optical sensor Sb according to the aforementioned second
example may employ general-purpose components, for
example the light-emitting diodes (LEDs) serving as the
light-emitting elements (the light source) and the image
sensors such as CCD and CMOS sensors serving as the

light-receiving element array. Combined with a small
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number of optical components constituting the optical
sensor Sb, thisallows the formationof thenotebookdevice
at low cost.

Next, various variations (second to sixth
embodiments) of the notebook device will be described,
each of which uses either of the two types of optical
sensors described above (Sa which uses light beams in
a lattice form or Sb which uses triangulation). Like
reference numerals and characters are used in figures
to be described later to designate components similar
in function to those of the optical senscrs in the
aforementioned first embodiment (FIG. 1) and in the
aforementioned first example (FIG. 2) and the second
example (FIG. 3), and detailed description thereon will
not be given. Also for description, the direction of
the short sides of the frame 1 is defined as a horizontal
direction (x-direction) whereas thedirectionof the long
sides of the frame 1 is defined as a vertical direction
(y-direction). In the figures to be descfibed later,
1 designates a frame-shaped frame; 2 (and 2A, 2B, 2C,
2D, 2E, 2F and 2G) designates a thick-frame section of
the frame 1; M designates a storage means or a storage
means also serving és a controller (control means); N
designates a notebook jacket; R designatés ring-shaped

holding members of a personal organizer; W designates
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a paper sheet for a notebook; Q designates a switch for
stopping an input operation; L designates lamps for
warnings; and la designates holes fof receiving the
ring-shaped holding members R of the personal organizer.

FIG. 4(a) is a plan view illustrating a
configurationof thenotebookdevice according toa second
embodiment. FIG. 4(b) 1is é side.view of the notebook
devicewhichisinaclosedconditionas seen froma lateral
side of the notebook. FIG. 4(c) is a bottom view of the
vnotebook device which is in the closed condition as seen
from the lower side of the notebook.

The notebook device according to the second
embodiment is different from the notebook device
according to the aforementioned first embodiment in that
the thick-walled thick-frame sections 2 (2A and 2B) are
provided on both of the vertical ﬁpper and lower sides,
respéctively, of (as seen in the figure, over and under)
the frame-shaped frame 1 of an optical sensor S2, as shown
in FIG. 4 (a) described above. This allows various thick
modules and parts (for example, a control means such as
a controller for a light-emitting element and a
light-receiving element, a computation means, a
coﬁmunicationn@ans,iabattery,a.cable,a.connector and
the like) which‘cannot.be accommodated in a frame portion

of the sheet-1like frame 1 to be distributed efficiently
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to the two thick-frame sections 2A ahd 2B and to be
accommodated in a space-saving manner.

Inthenotebookdeviceaccordingtothisembodiment
having such a configuration, each of the thick-frame
sections 2A and 2B of the aforementioned optical sensor
S2 fits in a space (gap) defined between this notebook
jacket N and paper sheets W and does not protrude from
the lateral side of the notebook device even when the
notebook jacket N of the personal organizer is in a closed
condition, as shown in FIG. 4(b). Thus, this optical
sensor S2 is prevented from being damaged or broken.
Additionally, the notebook device according to this
embodiment has advantages over the notebook device
including the optical sensor (Sl) according to the first
embodiment which has the only one thick-frame section
(2) in that the entire notebook is compact and less bulky
during storage when the sensor is not used and in that
the noteboock is less prone to serve as an impediment when
being carried, for example.

Next, FIG. 5(a) is a plan view illustrating a
configuration of the noteboock device according to a third
embodiment. FIG..S(b) is a side view of the notebook
devicewhichisinaclosedconditionas seenfroma lateral
side of the notebook. FIG. 5(c) is a bottom view of the

notebook device which is in the closed condition as seen
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from the lower side of the notebook.

The notebook device according to this third
embodiment is different from the notebook devices
according to the aforementioned first and second
embodiments in that the thick~-walled thick-frame section
2 (2C) 1is provided lateral to (as seen in the figure,
on the fight—hand side of) the frame-shaped frame 1 of
an optical sensor S3, as shown in FIG. 5(a)>described
above, and in that various thick modules and parﬁs which
cannot be accommodated in the frame portion of the
sheet-like frame 1 are accommodated in the thick-frame
section 2C.

Inthenotebookdeviceaccordingtothisembodiment
having such a configuration, as in the aforementioned
second embodiment, the thick-frame section 2C of the
aforementioned optical sensor S3 fits in a space (gap)
definedbetweenthisnotebook jacket Nand the paper sheets
W and does not protrude from the lateral side of the
notebook device even when the notebook jacket N of the
personal organizer is in a closed condition, as shown
in FIG. 5(c). Thus, also in this notebook device, the
opticalsensorSBispreventedfrombeingdamagedorbroken.
Additionally, the entire notebook is léss bulky during
storage when the sensor is not used, and the notebook

is compact when being carried.
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Next, FIGS. 6(a) and (b) are plan viéws
illustrating a configuration of the notebook device
according to a fourth embodiment. FIG. 6(c) ié a side
view of the notebook device which is in a closed condition
as seen from a lateral side of the notebook. FIG. 6 (e)
is a bottom view of the notebook device which is in the
closed condition as seen from the lower side of the
notebook. FIG. 6(d) is a view schematically showing a
vertical oﬁtside shape of the thick-frame sections 2D
and 2E of anoptical sensor S4 foruse inthe aforementioned
notebook device. FIG. 6(f) 1s a view schematically
showing a horizontal outside shape of the thick-frame
section 2F of the aforementioned optical sensor S4.

The optical sensor S4 for the notebook device
according to the aforementioned fourth embodiment is
configured for use for either of the left-hand and
right—handpagescxfadoubléspreadofeapersonalorganizer.
As shown in the view of FIG. 6 (a) shdwing the use for
the right-hand page andyin the view of FIG. 6(b) showing
the use for the left-hand page, the switch Q for stopping
the input operation and the lamps L for warnings are
provided on each of the front and back surfaces of the
aforementioned optical sensor S4, as designated by Q'
and L' for example, so as to be used in either condition.

The thick-frame sections 2 (2D, 2E and 2F) for
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accommodating various thick modules and parts are formed
on both of the vertical upper and lower sides of (as seen
in the figure, over and under) and lateral to (as seen
lethefigﬁre,cn1theright—handsidecﬁﬂ the frame-shaped
frame 1, that is, on three sides thereof other than one
side where the holes la for receiving the ring-shaped
holding members R of the personal organizer are formed.
Unlike the thick-frame sections (2A and 2B; with
reference to FIG. 4 (b)) according to the aforementioned
second embodiment, the thick-frame sections 2D and 2E
on both of the vertical upper and lower sides of (as seen
in the figure, over and under) the frame 1 are shaped
to bulge toward the front and back surfaces of the frame
1, as shown in FIG! 6(d), so as to adapt to the
aforementioneduse for the left-hand and right-hand pages.
Like the aforementioned thick-frame sections 2D and 2E,
the thick-frame section 2F lateral to (as seen in the
figure, on the right-hand side of) the frame 1 is also
shaped to bulge toward the front and back surfaces of
the frame 1, as shown in FIG. 6(f) (See the thick-frame
section 2C according to the aforementioned third
embodimenf in FIG. 5(c) for purposes of reference).
Inthenotebookdeviceaccordingtothisembodiment
having such a configuration, as in the aforementioned

second and third embodiments, each of the thick-frame
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sectionsZD,2Eand2Foftheaforementionedopticalsehsor
S4 fits in a space (gap) defined between this notebook
jacket N and the paper sheets W and does not protrude
from the lateral side of the notebook device even when
the notebook jacket N of the personal organizer is in
aclosedcondition, as shown in FIGS. 6 (c) and (e) . Thus,
also in this notebook device, the optical sensor S4 is
prevented from‘being damaged or broken. Additionally,
the entire notebook is less bulky during storage when
the sensor is not used, and the notebook is compact when
being carried. Additionally, the notebook device
according to this embodiment has an advantage in
facilitating the alignment of the paper sheets W because
the aforementioned thick-frame sections 2D, 2E and 2F
are shaped to bulge toward the front and back surfaces
of the frame 1 and are formed on the three sides of the
frame 1 surrounding the paper sheets W.

Next, modifications of the optical sensors (Sl to
S4) for use in the notebook device according to the
aforemeﬁtioned embodiments will be described.

FIG. 7 is a perspective view.showing an exemplary
configuration of an optical sensor S5 for use in the
notebook device according to a fifth embodiment. FIG.
S(a) is a side view of this optical sensor S5 as seen

from a lateral side (in the x-direction), and FIG. 8 (b)
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iseapartiallyenlargedsectionalviewcﬁfthethick—frame
section 2G of the aforementioned optical sensor S5. 1In
FIGS. 7 and 8 described above, the storage means (M) for
the optical sénsor S5 is not shown.
The optical sensor S5 of the notebook device
~according tothisembodiment isdifferent fromthe optical
sensors (S1 to S4) according to the other embodiments
in that a section (a positioning section 7 which is part
of the frame 1) in which the holes la for receiving the
ring-shaped holding members R of the personal organizer
are formed is separable from the frame portion of the
frame‘l. Also, the thick-frame section 2 (2G) for
accommodating various thick modules and parts is formed
on the vertical upper side of (as seen in the figure,
on fhe right-hand side of) the frame-~shaped frame 1. An
input inhibit switch Kmounted so as to be directed toward
the bottom surface (lower sufface) of the frame 1, as
shown in FIG. 8(b), 1s incorporated in the thick-frame
section 2G. Furtherxr, as shown in FIG. 7, the
aforementionedoptical sensor S5 has scalemarks 1g formed
in inner edge portions (edge portions of the "sensing
region" within the frame) of the front surface of.the
frame-shaped frame 1 and 1is usable as a guide for drawing
lines and as a ruler. A pen holder 1h capable of holding

the aforementioned writing implement P and other writing
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tools is attached to part of an outer edge of the front

surface of the frame 1.

The connection (coupling) between the
aforementioned frame (main body) 1 and the separable
positioning sectioh'7is made by geometrically engaging
and to-be-engaged structures or by attraction and the
like using magnets incorporated in opposed surfaces of
the frame (main body) 1 and the positioning section 7.
Alternatively,theframe(mainbody)landthepositioning
section 7 may be coupledixnéach.other‘with.anotherlnember
(a coupling member).

As shown in sectional view of FIG. 8(b), the
aforementioned input inhibit switch K is provided in a
recess 2a provided inside the thick~frame section 2G of
the aforementioned frame 1 and opening toward the back
surface side so as to be directed toward the lower side
of the frame. By liftingthe frameloftheaforementioned
optical sensor Sé, as shown in phantom lines
(dash-double-dot lines) in the figure, the tip of the
aforementioned input inhibit switch K protrudes from the
back surface of the frame in the direction of the arrow
whereby the input inhibit switch K comes into operation.
This operation of the input inhibit switch K
(automatically) disables the input of information witﬁ

the aforementioned writing implement P and the like by
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stopping the computation in the touch position detecting
means, the storage means M or the like incorporated in
the optical sensor S5, by turning off.power to the entire
optical sensor S5 or by other methods. This prevents
the aforementioned new information from being inputted
to (stored in) the optical sensor S5 in a condition
unsuitable for input operation, for example ina condition
where the aforementioned optical sensor S5 hangs in the
air or in a condition where the optical sensor S5 is not
properly placed in position on the paper sheet W and the
like. Also, when a finger or the like is put within the
frame of the aforementioned frame 1, for example, during
the attachment and detachment of the aforementioned frame
(mainbody)ltoandfromtheseparablepositioningsection
7 or during the replacement of a paper sheet W or a page,
the input inhibit switch R is convenient because an
erroneous input operation fesulting from this finger or
the like does not occur and because the input operation
is restarted immediately at a site where the frame 1 is
placed.

Examples of the aforementioned input_inhibit
switch Kused hereinmay include electromagnetic switches
such as apressure-sensitive switch, and optical switches
for sensing a reflectivity, light and dafk.and the like,

in addition to mechanical switches such as a push switch.
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As in the case of the aforementioned input operation stop
switch Q, a warning indication may be provided by using
the lamps L and the like on the aforementioned frame 1
to clearly show that "input is now being inhibited." A
warning using an alarm sound and the like may be added
to call further attention. Also, the aforementioned
input inhibit switch K may be provided on the optical
sensors S1 to S4 according to the aforementioned first
to fourth embodiments. For the obtical sensors S1 to
S3 which are used only on one surface, the input inhibit
switch R may be provided on the back surface side of the
frame 1 in a manner similar to that described above. For
the optical sensor S4 which is used on opposite surfaces,
it is preferable that the input inhibit switch K is
provided on each of the front and back surface sides of
the frame 1 separately fromthe input operationstopswitch
Q.

The aforementioned scale marks 1g are formed by
inscription, printing or other‘methods in the inner edge
portions (edge portions of the "sensing region”™ within
the frame) of the front surface of the frame 1. Any scale
spacing and pattern of the scale marks 1lg may be set.
Also, the shape, placement, material and the like of the
aforementionedpenholder lhmaybe changed as appropriate

depending on the shape of the writing implement P and
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the like to be carried therewith.

Even when the optical sensor S5 having the above
configuration is used, the coordinate positione of the
aforementioned writing implement P and the like within
the frame are detected and specified, as in the notebook
devices according to the aforementioned first to fourth
embodiments. Then, when a user moves the aforementioned
writingimplement Wandthe like towrite anote, a schedule
and the like, the path (written informatioh such as the
note and the like) of thetipof the aforementionedwriting
implement P in accordance with the movement is detected,
and the path is stored as digital data (electronic data)
in the aforementioned storage means M and the like.
Further, the optical sensor S5 is provided with erroneous
input avoiding means including the input operation stop
switch Q, the input inhibit switch K and the like, and
input assisting means such as the scale marks lg for
supporting the aforementioned input operation.b This
achieves the input of precise information more easily.

Next, the notebook device according to a sixth
embodiment including an optical sensor S6 having the
simplest structure will be described. FIG. 9 is a plan
view illustrating a configuration of the notebook device
according to the sixth embodiment. The optical sensor

S6 according to this sixth embodiment is similar in
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configuration to the optical sensor S5 according to the
aforementioned fifth embodiment fromwhich a section (the
positioning section 7) of the frame 1 having the holes
(la) is detached, and detailed description therepn will
not be given.

As shown in FIG. 9 described above, the optical
sensor $6 in the notebook device according to the sixth:
embodiment does not include the holes la and the like
for receiving the ring-shaped holding members R as in
the other embodiments in the frame-shaped frame‘l.
Accordingly, the aforementioned frame 1 itself becomes
a thin frame, and the entire frame 1 becomes compact.
The notebook jacket N in the notebook device according
to this sixth embodiment is provided with a pocket U for
storing the aforementioned optical sensor S6 when the
notebook device is not in use but is stored or when it
is carried.

The aforementioned configuration is capable of
produding functions and effects similar to those of the
notebook devices according to the aforementioned first
tofifthembodiments; Additionally,thenotebookdevice
according to the aforementioned sixth embodiment becomes
a notebook device which is lighter in weight and lower
in cost.

<Operation Check of Notebook Device>
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The optical sensor described in each of the
aforementioned first to sixth embodiments in which the
holes received the ring-shaped holding members was placed
on a sheet of refill paper of this notebook. A note or
a schedule was written on part of the paper sheet revealed
within the frame with a writing implement. Then, each
notebook device and a notebook-sized perscnal computer
were connected to each other via a wireless LAN so that
communication was established therebetween.
Information storéd in the memory of the aforementioned
notebook device was reproduced using the notebook-sized
personal computer. The resulﬁ was that a note or a
séhedule identical with that written on the
aforementioned'paper sheet appeared on a display of the
aforementioned notebook-sized personal computer.

Although a specific form of embodiment of the
instant invention haé been described above and
illustrated in the accompanying drawings in order to be
more clearly understood, the above description is made
by way of exampLe and not as a limitation to the scope
of the instant invention. It is contemplated that
various modifications apparent to one of ordinary skill
in the art could be made without departing from the scope
of the inventionwhichis tobe determinedby the following

claims.
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The notebook device according to the present
invention is capable of converting information such as
a note into electronic form at the same time that the
information such as a note, a schedule and the like is

written on a paper sheet revealed within the frame.
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Claims
1. A notebook device comprising:
a notebook capable of having a paper sheet filed

therein, the paper sheet being capable of being written

upon by a writing implement;

a frame-shapedoptical sensor surrounding at least
part of the paper sheet, the optical sensor including
a rectangular frame, and at least one pair of
light-emitting and light-receiving elements mounted to
the rectangular frame, the optical sensor sensing the
interception of light beams traveling from the
light-emitting element to the light-receiving element
whichjjscausedj11associationwithtﬂuawritingimpleﬁent
within the frame, to thereby ocutput information on the
position of the writing implement within the frame; and

a storage means for storing therein the movement
path of a tip of the writing implement as electronic data'
when a writing operation is performed on part of the paper
sheet revealed within the frame of the optical sensor
with the writing implement.

2. The notebook device according to claim 1,

wherein the frame of the frame-shaped optical
sensor includes first and second sections opposed to each
other in the form of the frame;

wherein light-emitting elements are arranged in



10

15

20

WO 2012/128234 PCT/JP2012/056948

41

the first section and light-receiving elements are
arranged 1in the second section;

wherein the light-emitting elements and the
light-receiving elements are positioned to face an
interior of the frame; and

wherein light beams emitted from the
light-emitting elements toward the light-receiving
elements produce a lattice of vertical and horizontal
light beams crossing each other within the frame.

3. The notebook devicg according to claim 1,

Whereinmodules,eachincludingalight—receiving
element array composed of a plurality of the
light-receiving elements and the light-emitting element
in a vertically stacked relationship, are disposed on
two corners, respectively, on opposite ends of one side
among the four sides of the frame of the frame-shaped
optical sensor;

wherein a tape-like retroreflector is provided on
the inner side surface of three sides other than the one
side lying between the modules; and

wherein light beams emitted from the
light-emittingelement of one of themodules arereflected
from the retroreflector to travel back into the

light-receiving elément array of the one module.
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