
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
76

4 
20

1
A

1
*EP003764201A1*

(11) EP 3 764 201 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
13.01.2021 Bulletin 2021/02

(21) Application number: 18908456.9

(22) Date of filing: 26.12.2018

(51) Int Cl.:
G06F 3/03 (2006.01) G06F 3/0346 (2013.01)

G06F 3/046 (2006.01)

(86) International application number: 
PCT/JP2018/047700

(87) International publication number: 
WO 2019/171719 (12.09.2019 Gazette 2019/37)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 05.03.2018 JP 2018038512

(71) Applicant: Wacom Co., Ltd.
Kazo-shi, Saitama 349-1148 (JP)

(72) Inventors:  
• MUNAKATA, Hiroshi

Kazo-shi, Saitama 349-1148 (JP)
• CHEN, Yuanhao

Kazo-shi, Saitama 349-1148 (JP)

(74) Representative: Appelt, Christian W.
Boehmert & Boehmert 
Anwaltspartnerschaft mbB 
Pettenkoferstrasse 22
80336 München (DE)

(54) INPUT DEVICE EMPLOYING ELECTRONIC PEN

(57) Provided is an input device that enables a posi-
tion indicated by an electronic pen and a pen posture
thereof in a three-dimensional space to be detected in a
satisfactory manner in view of precision and response
speed.

This input device includes: a first detection section
configured to detect a first indicated position indicated
by an electronic pen in accordance with transfer of a sig-

nal between the electronic pen and the first detection
section; a second detection section configured to detect
a second indicated position indicated by the electronic
pen in a three-dimensional space in which the electronic
pen exists; and a control section configured to control
whether or not the second indicated position is to be out-
putted in place of the first indicated position.
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Description

Technical Field

[0001] The invention relates to an input device suitable
for use in the case where an electronic pen is used in a
space.

Background Art

[0002] A drawing system that allows an animation im-
age or the like to be created by performing a drawing by
continuously indicating positions via an electronic pen
for a coordinate input device called a digitizer is known.
[0003] Various methods have been proposed as meth-
ods for detecting the inclination and rotation of an elec-
tronic pen. Patent Document 1 (Japanese Patent Laid-
Open No. 2016-126503) provides an electronic pen ca-
pable of detecting the inclination angle and rotation angle
thereof with respect to an input surface of a sensor sec-
tion of a position detection device. In the case of this
Patent Document 1, signals are exchanged between the
electronic pen and the position detection device provided
with the sensor section through electromagnetic induc-
tive coupling, capacitive coupling, or the like to enable
the position detection device to detect the position indi-
cated by the electronic pen, and in addition, the position
coordinates of the position indicated by the electronic
pen, and the inclination angle and rotation angle of the
electronic pen.
[0004] Meanwhile, Patent Document 2 (U.S. Patent
No. 9,329,703) describes features in which a sensor ca-
pable of measuring the motion and direction of an elec-
tronic pen is contained in or attached to the electronic
pen, and a detection output of the sensor is transmitted
to a position detection device to enable the position de-
tection device to detect the motion and state (e.g., incli-
nation, rotation, etc.) of the electronic pen.

Prior Art Document

Patent Documents

[0005]

Patent Document 1: Japanese Patent Laid-Open
No. 2016-126503
Patent Document 2: U.S. Patent No. 9,329,703 B2

Summary of Invention

Technical Problems

[0006] In the case of Patent Document 1 mentioned
above, the position coordinates of the position indicated
by the electronic pen and the inclination thereof are de-
tected using a plurality of signal levels obtained from a
plurality of loop coils around the position indicated by the

electronic pen. However, with respect to a peripheral re-
gion of the sensor section, the precision of the position
coordinates of the position indicated by the electronic
pen will be reduced, and a detection of the inclination of
the electronic pen will be difficult, which are problems.
[0007] The problems that occur in the case of Patent
Document 1 do not occur with the method of Patent Doc-
ument 2. However, the method of Patent Document 2
has a problem in that a reduced response speed or a
reduced precision of position coordinates may occur de-
pending on conditions.
[0008] An object of the invention is to provide an input
device that is able to overcome the above problems.

Technical Solution

[0009] In order to solve the above problems, an input
device is provided which includes a first detection section
configured to detect a first indicated position indicated
by an electronic pen on a sensor section in accordance
with transfer of a signal between the electronic pen and
the sensor section, a second detection section config-
ured to detect a second indicated position indicated by
the electronic pen in a three-dimensional space in which
the electronic pen exists, and a control section configured
to generate position information of the electronic pen on
the basis of the first indicated position and the second
indicated position.
[0010] In the input device having the above-described
structure, the indicated positions include not only position
coordinates but also a posture (e.g., inclination, rotation,
etc.). In addition, the input device having the above-de-
scribed structure allows information regarding a posture
included in the position indicated by the electronic pen
and detected by the second detection section to be out-
putted together with position coordinates of the first indi-
cated position, for example.

Brief Description of Drawings

[0011]

[FIG. 1]
FIG. 1 is a diagram for explaining an example con-
figuration of a spatial position indication system in-
cluding an input device according to a first embodi-
ment of the invention.
[FIG. 2]
FIG. 2 is a block diagram for explaining an example
configuration of various sections of the spatial posi-
tion indication system in the example of FIG. 1.
[FIG. 3]
FIG. 3 is a diagram for explaining an input device
according to an embodiment of the invention.
[FIG. 4]
FIG. 4 is a block diagram for explaining an example
configuration of various sections of an input device
according to a second embodiment of the invention.
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[FIG. 5]
FIG. 5 depicts diagrams for explaining an operation
of detecting an inclination of an electronic pen
through transfer of signals between the electronic
pen and a digitizer.
[FIG. 6]
FIG. 6 is a diagram used to explain that the precision
with which the position indicated by the electronic
pen and the inclination of the electronic pen are de-
tected by the digitizer through transfer of signals be-
tween the electronic pen and the digitizer is different
between a peripheral region of an input surface and
another region.
[FIG. 7]
FIG. 7 is a diagram illustrating a part of a flowchart
for explaining a primary operation of the input device
according to the second embodiment of the inven-
tion.
[FIG. 8]
FIG. 8 is a diagram illustrating a part of the flowchart
for explaining the primary operation of the input de-
vice according to the second embodiment of the in-
vention.
[FIG. 9]
FIG. 9 is a diagram for explaining an example con-
figuration of an input device according to a third em-
bodiment of the invention.
[FIG. 10]
FIG. 10 is a block diagram for explaining an example
configuration of various sections of the input device
according to the third embodiment of the invention.

Modes for Carrying Out the Invention

[0012] Hereinafter, input devices according to embod-
iments of the invention will be described with reference
to the accompanying drawings.

[First Embodiment]

[0013] An input device according to an embodiment
described below is concerned with a spatial position in-
dication system that includes a digitizer (pen tablet) pro-
vided with a sensor section that performs at least one of
transmission and reception of a signal (hereinafter re-
ferred to as "transfer of a signal") in relation to an elec-
tronic pen, and a spatial position detection unit that de-
tects information regarding a position indicated by the
electronic pen in a space. Notice that the position in-
cludes not only position coordinates but also a posture
(e.g., an inclination, a rotation, etc.) and so on, but in the
following description, information regarding the position
coordinates and information regarding the posture will
be described as separate pieces of information to distin-
guish the both.
[0014] In the spatial position indication system accord-
ing to this embodiment, a display section is formed by a
head-mounted display, a smart glass, or the like, and a

3D (Three-Dimensional) drawing space is used as a
space of a virtual reality (which may be VR (Virtual Re-
ality), MR (Mixed Reality), AR (Augmented Reality), or
the like, hereinafter referred to simply as VR). FIG. 1 is
a diagram illustrating an outline of the overall configura-
tion of a spatial position indication system including an
input device according to a first embodiment, in which a
space of a VR is a 3D drawing space. FIG. 2 is a block
diagram illustrating an example of the detailed configu-
ration of functions of various sections of the spatial po-
sition indication system including the input device accord-
ing to the first embodiment.
[0015] Specifically, as illustrated in FIG. 1, the spatial
position indication system according to this example em-
bodiment includes an electronic pen 10, a digitizer 20, a
spatial position detection unit 30, a spatial drawing infor-
mation generation device 40, and a head-mounted dis-
play (hereinafter referred to as an HMD) 50. As illustrated
in FIG. 2, in this example, the spatial drawing information
generation device 40 has functions of an input informa-
tion processing section 41 and a display image genera-
tion section 42, and is formed by, for example, a compu-
ter.
[0016] The input device according to this first embod-
iment includes a first detection section that detects a po-
sition indicated by the electronic pen 10 in accordance
with transfer of a signal between the electronic pen 10
and the first detection section, a second detection section
that detects a position indicated by the electronic pen 10
in a three-dimensional space in which the electronic pen
10 exists, and a control section that generates position
information of the electronic pen 10 on the basis of these
indicated positions. In this first embodiment, the first de-
tection section is formed by the digitizer 20, the second
detection section is formed by the spatial position detec-
tion unit 30 and a spatial information processing section
410 of the input processing section 41, and the control
section is formed by the input information processing sec-
tion.
[0017] An electronic pen that employs an electromag-
netic induction method is used as an example of the elec-
tronic pen 10 in this first embodiment, but it is to be un-
derstood that the electronic pen 10 may employ a capac-
itive coupling method or the like instead of the electro-
magnetic induction method. The digitizer 20 includes a
slim housing 21 in the shape of a rectangular parallele-
piped, and a front surface thereof is an input surface 21S
for a position indication by the electronic pen 10. In ad-
dition, the digitizer 20 includes a sensor section 22 and
a position detection section 23 (see FIG. 2).
[0018] Although not illustrated in the figures, the sensor
section 22 includes a plurality of loop coils arranged in a
horizontal direction (i.e., an X-axis direction) of the hous-
ing of the digitizer 20 and in a vertical direction (i.e., a Y-
axis direction) of the housing. In this example, the digitizer
20 is configured to employ the electromagnetic induction
method in accordance with the electronic pen 10, but
may alternatively employ a method other than the elec-
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tromagnetic induction method.
[0019] Although not illustrated in the figures, the elec-
tronic pen 10 includes, at a pen point, a resonant circuit
(not illustrated) made up of a coil and a capacitor, and
transfer of signals is performed between the electronic
pen 10 and the sensor section 22 of the digitizer 20
through electromagnetic inductive coupling between the
loop coils of the sensor section 22 of the digitizer 20 and
the resonant circuit of the electronic pen 10.
[0020] The position detection section 23 of the digitizer
20 supplies signals to the electronic pen 10 through the
loop coils of the sensor section 22, and receives signals
fed back from the electronic pen 10 through the loop coils,
and, on the basis of the signals received, detects a po-
sition indicated by the electronic pen 10 in a detection
region of the sensor section 22. Notice that, in this em-
bodiment, the digitizer 20 is configured to detect a posi-
tion indicated by the pen point of the electronic pen 10
as the position indicated by the electronic pen 10.
[0021] In the digitizer 20 in this example, the plurality
of loop coils of the sensor section 22 are arranged to
cover substantially the entire area of the input surface
21S.
[0022] In addition, in this embodiment, a position de-
tection region, in which the position indicated by the elec-
tronic pen 10 can be detected by the digitizer 20, includes
not only a planer region when the pen point of the elec-
tronic pen 10 is in contact with the input surface 21S of
the digitizer 20, but also a spatial region (i.e., a hover
region for the electronic pen 10 in a hovering state) in
which the position indicated by the electronic pen 10 can
be detected through transfer of signals through electro-
magnetic coupling when the pen point of the electronic
pen 10 is not in contact with the input surface 21S of the
digitizer 20 and is spaced apart from the input surface
21S in a direction (i.e., a Z-axis direction perpendicular
to both the X-axis direction and the Y-axis direction) per-
pendicular to the input surface 21S.
[0023] In this example, the spatial position detection
unit 30 is configured to set a three-dimensional spatial
region in which the digitizer 20 exists, and to be capable
of, in the three-dimensional spatial region, detecting the
position indicated by the pen point of the electronic pen
10 and the posture (referred to as a pen posture) of the
electronic pen 10, such as the inclination angle and the
rotation angle of the electronic pen 10, and also detecting
the position of the digitizer 20 and the inclination angle
and inclination direction thereof with respect to a hori-
zontal plane.
[0024] The spatial position detection unit 30 is config-
ured to include two light emitting/tracking devices 31A
and 31B, and a plurality of optical position notification
sections (hereinafter referred to as trackers) 32A, 32B,
32C, and 32D. In this embodiment, as described below,
on the HMD 50, a 3D drawing image drawn in a spatial
motion detection region MD including a position detection
region DT of the digitizer 20 is displayed as a virtual dis-
play image, and a virtual display image of the electronic

pen 10 is displayed.
[0025] The two light emitting/tracking devices 31A and
31B have the same configuration, and each include a
laser beam emitting section that emits infrared laser
beams, searching means that searches the spatial mo-
tion detection region MD with the emitted infrared laser
beams, and optical position detection means that detects
a light emission of a light emitting section of each of the
trackers 32A, 32B, 32C, and 32D in response to receiving
the infrared laser beam.
[0026] In this embodiment, objects (i.e., objects to be
searched for in a spatial search region of the spatial po-
sition detection unit 30) onto which the trackers 32A, 32B,
32C, and 32D are attached are the electronic pen 10 and
the digitizer 20 as mentioned above. Specifically, in this
example, the tracker 32A and the tracker 32B are at-
tached onto a top left corner and a bottom right corner,
respectively, of the slim housing of the digitizer 20 in the
shape of a rectangular parallelepiped, to enable notifica-
tion of the position of the digitizer 20 and the inclination
angle and inclination direction thereof with respect to the
horizontal plane. In addition, the tracker 32C is attached
onto the electronic pen 10 on a pen-point side thereof,
and the tracker 32D is attached onto the electronic pen
10 on a rear-end side thereof opposite to the pen-point
side in a direction of an axis-center of a housing of the
electronic pen 10, to enable notification of the position of
the electronic pen 10 and the pen posture (e.g., the in-
clination angle and the rotation angle).
[0027] Each of the light emitting/tracking devices 31A
and 31B controls the laser beam emitting section via the
searching means, and performs a search by emitting the
infrared laser beams so as to search and scan the spatial
motion detection region MD to detect tracker positions.
Each of the trackers 32A, 32B, 32C, and 32D performs
monitoring for a reception of the infrared laser beam with
a sensor, and, when a reception of the infrared laser
beam is detected by the sensor, lights up the light emitting
section, formed by an LED (Light Emitting Diode).
[0028] The light emitting/tracking devices 31A and 31B
detect the positions of the objects onto which the trackers
32A, 32B, 32C, and 32D are attached in the spatial mo-
tion detection region MD, by detecting the light emission
of the light emitting sections of the trackers 32A, 32B,
32C, and 32D. Each of the light emitting/tracking devices
31A and 31B is configured to be capable of, when a light
emission of the light emitting section of each of the track-
ers 32A, 32B, 32C, and 32D has been detected, detecting
a time that has elapsed from an emission time of the
emitted infrared laser beam at the time of the detection
as well. In this case, each of the trackers 32A, 32B, 32C,
and 32D performs a different light emission in accord-
ance with its own identification information.
[0029] Each of the two light emitting/tracking devices
31A and 31B is connected to the spatial drawing infor-
mation generation device 40 in a wired or wireless man-
ner, and provides, to the spatial drawing information gen-
eration device 40, information regarding the spatial po-
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sition of each of the trackers 32A, 32B, 32C, and 32D
detected in the spatial motion detection region MD.
[0030] The information regarding the spatial position
of each of the trackers 32A, 32B, 32C, and 32D in the
spatial motion detection region MD detected by the two
light emitting/tracking devices 31A and 31B is, in this ex-
ample, supplied to the spatial information processing
section 410 of the input information processing section
41 of the spatial drawing information generation device
40 as illustrated in FIG. 2.
[0031] In this example, the spatial information process-
ing section 410 includes a spatial position detection sec-
tion 4101, a pen posture detection section 4102, and a
digitizer posture detection section 4103. The spatial po-
sition detection section 4101 detects the position of the
digitizer 20 in the spatial motion detection region MD from
the trackers 32A and 32B, and also detects the position
indicated by the electronic pen 10 as the position of the
pen point of the electronic pen 10, and the position of a
rear end of the electronic pen 10, from the trackers 32C
and 32D. In this example, the pen posture detection sec-
tion 4102 detects the pen posture, including the inclina-
tion angle and the rotation angle of the electronic pen 10,
from the trackers 32C and 32D. In addition, the digitizer
posture detection section 4103 detects the position indi-
cated by the electronic pen 10 as the position of the point.
[0032] In addition, in this embodiment, the input infor-
mation processing section 41 generates information to
be supplied to the display image generation section 42
from the information regarding the position indicated by
the electronic pen 10 in the position detection region DT,
which has been detected by the digitizer 20, and the in-
formation regarding the position (i.e., the indicated posi-
tion and the position of the rear end) of the electronic pen
10 in the spatial motion detection region MD, pen posture
information, and digitizer posture information, which
have been detected by the spatial information processing
section 410 of the input information processing section
41. Then, the input information processing section 41
supplies the generated information to the display image
generation section 42.
[0033] In addition, as illustrated in FIG. 2, in this em-
bodiment, the display image generation section 42 of the
spatial drawing information generation device 40 in-
cludes a drawing image generation section 421 for gen-
erating a 3D drawing image, and a VR image generation
section 422 for generating VR images to be displayed on
the HMD 50.
[0034] The drawing image generation section 421 gen-
erates a 3D drawing image on the basis of a position
indication by the electronic pen 10, and also performs a
process of, for example, transforming, rotating, or moving
a 3D drawing image on the basis of a gesture made by
an operator of the electronic pen 10. In addition, in this
embodiment, the drawing image generation section 421
causes the pen posture, including the inclination angle,
inclination direction, and rotation angle of the electronic
pen 10 with respect to the input surface 21S of the digi-

tizer 20, as well to be reflected in the generation of the
3D drawing image. For example, in the case where trans-
fer of signals between the electronic pen 10 and the dig-
itizer 20 is performed, the inclination angle and inclination
direction of the electronic pen 10 with respect to the input
surface 21S of the digitizer 20 are used. Hereinafter, a
process related to the 3D drawing image will be referred
to as a 3D drawing-related process.
[0035] In this embodiment, the pen posture, including
the inclination angle, inclination direction, and rotation
angle of the electronic pen 10, can be detected through
the spatial position detection unit 30 using the trackers
32C and 32D attached onto the electronic pen 10. Thus,
in this embodiment, the input information processing sec-
tion 41 is configured to supply, to the display image gen-
eration section 42, information regarding the pen posture
of the electronic pen 10 detected by the spatial position
detection unit 30 as information to be used in the 3D
drawing-related process.
[0036] Specifically, as described below, the input in-
formation processing section 41 is configured to supply,
to the display image generation section 42, the informa-
tion (i.e., information regarding the position of the pen
point) about the position indication by the electronic pen
10, and the information regarding the pen posture of the
electronic pen 10, to cause information regarding the pen
posture, such as the inclination, rotation of the electronic
pen 10 at the time of a drawing input based on the position
indication by the electronic pen 10 to be reflected in the
3D drawing image.
[0037] In addition, as illustrated in FIG. 2, the display
image generation section 42 includes a gesture detection
processing section 423 for detecting a gesture performed
by the operator of the electronic pen 10. In addition, in
this embodiment, the input information processing sec-
tion 41 is configured to supply, to the gesture detection
processing section 423, the information regarding the
pen posture, and position information (corresponding to
the information regarding the indicated position) of the
pen point of the electronic pen 10 detected in the spatial
position detection unit 30.
[0038] As described above, in this embodiment, not
only the information regarding the position indicated by
the electronic pen 10 detected in the digitizer 20, but also
the information regarding the position (i.e., the position
of the pen point) indicated by the electronic pen 10 and
the information regarding the pen posture detected in the
spatial position detection unit 30, are used as the infor-
mation to be used in the 3D drawing-related process.
[0039] The VR image generation section 422 of the
display image generation section 42 generates the VR
images to be displayed on the HMD 50. In this embodi-
ment, examples of the VR images include a VR image
of the electronic pen 10 and a VR image of the 3D drawing
image generated by the drawing image generation sec-
tion 421, and the VR image of the 3D drawing image
generated by the drawing image generation section 421
and the VR image of the electronic pen 10 are displayed
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in a 3D fashion on the HMD 50. Note that the VR image
generation section 422 may be configured to generate a
VR image of the digitizer 20 as well. Hereinafter, a proc-
ess related to the generation of a VR image in the VR
image generation section 422 will be referred to as a VR
image-related process.
[0040] In this embodiment, information for generating
the VR image of the electronic pen 10 is supplied from
the input information processing section 41 to the VR
image generation section 422, and information of the
generated 3D drawing image is supplied from the draw-
ing image generation section 421 to the VR image gen-
eration section 422. Then, VR image information gener-
ated in the VR image generation section 422 is supplied
to the HMD 50 through a display drive section 424, and
is displayed on a display screen, which is, for example,
formed by an LCD (Liquid Crystal Display), of the HMD
50.
[0041] In this case, when the electronic pen 10 exists
in the position detection region DT, the information re-
garding the position indicated by the electronic pen from
the digitizer 20, which is capable of detecting the position
(i.e., the position of the pen point) of the electronic pen
10 with higher precision than the spatial position detec-
tion unit 30, and the information regarding the pen pos-
ture, such as the inclination, rotation detected using the
spatial position detection unit 30 are supplied from the
input information processing section 41 to the VR image
generation section 422 of the display image generation
section 42.
[0042] Meanwhile, when the electronic pen 10 exists
in the spatial motion detection region MD, the digitizer
20 is not able to detect the position indicated by the elec-
tronic pen 10, and accordingly, the information regarding
the pen posture and the information regarding the posi-
tion indicated by the electronic pen detected using the
spatial position detection unit 30 are supplied from the
input information processing section 41 to the VR image
generation section 422 of the display image generation
section 42.
[0043] As described above, in this embodiment, not
only the information regarding the pen posture and the
information regarding the position (i.e., the position of the
pen point) indicated by the electronic pen 10 detected by
the spatial position detection unit 30, but also the infor-
mation regarding the position indicated by the electronic
pen 10 detected by the digitizer 20, are used as informa-
tion to be used in the VR image-related process.
[0044] The input information processing section 41
generates the information to be used in the drawing-re-
lated process as described above and the information to
be used in the VR image-related process from the infor-
mation from the digitizer 20 and the information from the
spatial position detection unit 30, and supplies the gen-
erated information to the display image generation sec-
tion 42, and in addition, generates a switching control
signal SE for selection control depending on whether the
electronic pen 10 exists in the position detection region

DT or in the spatial motion detection region MD.
[0045] As described above, in this embodiment, a com-
plementary use of information regarding a spatial coor-
dinate system of the position detection region DT of the
digitizer 20 and information regarding a spatial coordi-
nate system of the spatial motion detection region MD of
the spatial position detection unit 30 is possible in each
of the 3D drawing-related process and the VR image-
related process. In this case, each of the two spatial co-
ordinate systems may be independently set, but in this
embodiment, the information regarding one of the two
spatial coordinate systems is converted to information
regarding the other spatial coordinate system to enable
the information to be dealt with as information in a com-
mon coordinate space. In this embodiment, the informa-
tion regarding the spatial coordinate system of the spatial
motion detection region MD of the spatial position detec-
tion unit 30 is converted to information regarding the spa-
tial coordinate system of the position detection region DT
of the digitizer 20.
[0046] In the spatial position indication system accord-
ing to this embodiment, the information regarding the pen
posture of the electronic pen 10 detected in the spatial
motion detection region MD of the spatial position detec-
tion unit 30 can be used in both the 3D drawing-related
process and the VR image-related process.
[0047] In this case, in the VR image-related process,
the information regarding the pen posture of the electron-
ic pen 10 is reflected in the posture of the VR image of
the electronic pen 10. This information regarding the pen
posture of the electronic pen 10 includes information re-
garding the inclination angle of the electronic pen 10, and
in the 3D drawing-related process, this inclination angle
of the electronic pen 10 is an inclination angle relative to
the input surface of the sensor section 22 of the digitizer
20. Meanwhile, the information regarding the pen posture
of the electronic pen 10 detected in the spatial motion
detection region MD of the spatial position detection unit
30 represents an inclination angle in the spatial motion
detection region MD of the spatial position detection unit
30 with respect to the direction of gravity of the earth or
a horizontal plane, for example.
[0048] If the digitizer 20 can be set such that a direction
perpendicular to the input surface 21S of the sensor sec-
tion 22 thereof precisely coincides with the Z-axis direc-
tion of the spatial motion detection region MD of the spa-
tial position detection unit 30, the inclination angle of the
electronic pen 10 detected in the space of the spatial
motion detection region MD of the spatial position detec-
tion unit 30 will coincide with the inclination angle relative
to the input surface of the sensor section 22 of the digitizer
20. In actuality, however, the digitizer 20 is sometimes
set at an angle with respect to the spatial motion detection
region MD of the spatial position detection unit 30.
[0049] Accordingly, in this embodiment, the absolute
inclination angle of the electronic pen 10 detected in the
space of the spatial motion detection region MD of the
spatial position detection unit 30 is converted to the in-
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clination angle relative to the input surface of the sensor
section 22 of the digitizer 20 as described below.
[0050] FIG. 3 is a diagram used for explaining a proc-
ess of converting the inclination angle. FIG. 3 illustrates
a spherical coordinate system with the pen point of the
electronic pen 10 at a point O in the center of a sphere.
An X-Y plane (i.e., a plane including the X-axis direction
and the Y-axis direction perpendicular to each other) in
FIG. 3 corresponds to a horizontal plane in the spatial
region of the spatial motion detection region MD of the
spatial position detection unit 30.
[0051] In FIG. 3, a point representing the position of
an edge of a rear end portion of the housing of the elec-
tronic pen 10, which is on the opposite side with respect
to the pen point in the direction of the axis-center , is
expressed by spherical coordinates. In this case, the ra-
dius r of the sphere corresponds to the length of the hous-
ing of the electronic pen 10 in the direction of the axis-
center thereof. The inclination angle and the inclination
direction of the electronic pen 10 in the space of the spa-
tial motion detection region MD when the edge of the rear
end portion in the direction of the axis-center of the hous-
ing of the electronic pen 10 is at a point P in the spherical
coordinate system of FIG. 3 can be detected as δ and α,
respectively, by using the spatial position detection unit
30. In addition, in the example of FIG. 3, the inclination
angle and the inclination direction of the housing of the
digitizer 20 in the space of the spatial motion detection
region MD can be detected as δ’ and α’, respectively, by
using the spatial position detection unit 30.
[0052] Then, as illustrated in FIG. 3, assuming that the
position of the rear-end edge of the electronic pen 10 in
a state in which the direction of the axis-center of the
housing of the electronic pen 10 coincides with a vertical
direction in the space of the spatial motion detection re-
gion MD is at a point Q, the position of the rear-end edge
of the electronic pen 10 when the direction of the axis-
center of the housing of the electronic pen 10 coincides
with the direction perpendicular to the input surface 21S
of the sensor section 22 of the digitizer 20 is at a point R.
[0053] Accordingly, if an angle formed between a spa-
tial vector OR from the point O to the point R and a spatial
vector OP from the point O to the point P is obtained, use
of this angle makes it possible to convert the inclination
angle and the inclination direction of the electronic pen
10 detected using the spatial position detection unit 30
to the inclination angle and the inclination direction of the
electronic pen 10 relative to the input surface 21S of the
sensor section 22 of the digitizer 20.
[0054] Note that, with the reverse of the above-de-
scribed conversion, the inclination angle and the inclina-
tion direction of the electronic pen 10 relative to the input
surface 21S of the sensor section 22 of the digitizer 20
can be converted to the inclination angle and the inclina-
tion direction of the electronic pen 10 detected using the
spatial position detection unit 30.
[0055] Next, an example configuration of the input in-
formation processing section 41 of FIG. 2, which is con-

figured to implement the above-described features, will
be described below. That is, the position detection sec-
tion 23 of the digitizer 20 supplies a detection output of
the position indicated by the electronic pen 10 to a se-
lection section 411 as one input signal therefor, and sup-
plies the detection output to a selection section 412 as
one input signal therefor. Notice that this information sup-
plied from the position detection section 23 to each of
the selection sections 411 and 412 includes, in addition
to the detection output of the position indicated by the
electronic pen 10, information regarding a pen pressure
applied to the electronic pen 10.
[0056] Meanwhile, the spatial position detection sec-
tion 4101 of the spatial information processing section
410 supplies a detection output of the spatial position
(i.e., the position indicated by the electronic pen) of the
pen point of the electronic pen 10 to a coordinate con-
version section 413. This coordinate conversion section
413 converts the information regarding the spatial coor-
dinate system of the spatial motion detection region MD
of the spatial position detection unit 30 to information
regarding the spatial coordinate system of the position
detection region DT of the digitizer 20. Then, the coordi-
nate conversion section 413 supplies the converted co-
ordinate output to each of the selection sections 411 and
412 as another input signal therefor.
[0057] In addition, in this embodiment, the position de-
tection section 23 of the digitizer 20 supplies, to a selec-
tion control signal generation section 414, information
regarding the signal level of a reception signal from the
electronic pen 10. The selection control signal generation
section 414 detects a distance by which the pen point of
the electronic pen 10 is spaced from the input surface
21S of the digitizer 20 from the signal level of the recep-
tion signal from the electronic pen 10, and generates a
selection control signal SE on the basis of the detected
distance from the input surface 21S.
[0058] In this case, the selection control signal SE is a
signal for controlling the detection output of the position
from the position detection section 23 of the digitizer 20
to be selected when the distance by which the pen point
of the electronic pen 10 is spaced from the input surface
21S of the digitizer 20 is equal to or smaller than a max-
imum height Lz in the Z-axis direction that allows the
digitizer 20 to detect the hovering state of the electronic
pen, and controlling the detection output from the spatial
position detection section 4101 to be selected when the
aforementioned distance is greater than the aforemen-
tioned maximum height Lz.
[0059] The selection section 411 selectively supplies
one of the one and other inputs to an associating section
415 for the 3D drawing-related process in accordance
with the selection control signal SE. Meanwhile, the se-
lection section 412 selectively supplies one of the one
and other inputs to an associating section 416 for the VR
image-related process in accordance with the selection
control signal SE.
[0060] Although, in the example of FIG. 2, the two se-
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lection sections 411 and 412 are provided for the 3D
drawing-related process and the VR image-related proc-
ess, respectively, to clearly distinguish between the two
processes, only one common selection section would
suffice in reality, and an output from this common selec-
tion section may be supplied to each of the associating
sections 415 and 416.
[0061] The information regarding the pen posture de-
tected by the pen posture detection section 4102 of the
spatial information processing section 410 with use of
the spatial position detection unit 30 is, as it is, supplied
to the associating section 416 for the VR image-related
process.
[0062] The associating section 416 for the VR image-
related process associates the information regarding the
position indicated by the electronic pen 10 from the se-
lection section 412 with the information regarding the pen
posture from the pen posture detection section 4102 of
the spatial information processing section 410 to form a
pair, and supplies the pair to the VR image generation
section 422 of the display image generation section 42.
In this case, the associating in the associating section
416 means associating, with the position indicated by the
electronic pen 10 outputted from the selection section
412, the information regarding the pen posture detected
at the position indicated by the electronic pen 10 to form
a pair.
[0063] In the case where the information regarding the
position indicated by the electronic pen 10 and the infor-
mation regarding the pen posture associated with each
other in the associating section 416 are both information
from the spatial information processing section 410, the
associating can be accomplished in the associating sec-
tion 416 by simply pairing pieces of information of the
same timing with output timing of these pieces of infor-
mation being adjusted in the spatial information process-
ing section 410.
[0064] In contrast, in the case where the information
regarding the position indicated by the electronic pen 10
subjected to the associating in the associating section
416 is information from the digitizer 20, the information
regarding the position indicated by the electronic pen 10
and the information regarding the pen posture are asso-
ciated with each other in the associating section 416 with
a lag (i.e., a processing delay) in output timing between
the detection results of the digitizer 20 and the spatial
position detection unit 30 taken into account.
[0065] The VR image generation section 422 of the
display image generation section 42 generates the VR
image of the electronic pen 10 using the information re-
garding the position indicated by the electronic pen 10
and the information regarding the pen posture from the
associating section 416. In this case, the VR image of
the electronic pen 10 is generated to be displayed at a
position based on the information regarding the position
indicated by the electronic pen 10.
[0066] In this case, while the information regarding the
position indicated by the electronic pen 10 from the se-

lection section 412 is selectively chosen in accordance
with the selection control signal SE, the information re-
garding the indicated position from the spatial position
detection section 4101 is subjected to coordinate con-
version in the coordinate conversion section 413 so that
the digitizer 20 and the spatial position detection unit 30
share a common coordinate space, and therefore, a
switching at the selection section 412 would not cause a
faulty display, such as, for example, a jumping movement
of the position at which the VR image of the electronic
pen 10 is displayed.
[0067] The information regarding the pen posture from
the pen posture detection section 4102 of the spatial in-
formation processing section 410 is also supplied to the
associating section 415 for the 3D drawing-related proc-
ess through a posture conversion section 417. The infor-
mation regarding the pen posture from the pen posture
detection section 4102 and the information regarding the
posture of the digitizer 20 detected in the digitizer posture
detection section 4103 are supplied to the posture con-
version section 417, and in the posture conversion sec-
tion 417, a process of converting the pen posture of the
electronic pen 10 in the spatial coordinate system detect-
ed in the spatial position detection unit 30 to a pen posture
relative to the input surface 21S of the sensor section 22
of the digitizer 20 as described above with reference to
FIG. 3 is performed.
[0068] The associating section 415 for the 3D drawing-
related process associates the information regarding the
position indicated by the electronic pen 10, which has
been supplied from the selection section 411, and the
information regarding the pen posture detected in the
pen posture detection section 4102 converted to infor-
mation regarding the pen posture relative to the input
surface 21S of the digitizer 20, which has been supplied
from the posture conversion section 417, with each other
to form a pair, and supplies the pair to each of the drawing
image generation section 421 and the gesture detection
processing section 423 of the display image generation
section 42. In this case, as is similarly the case with the
associating section 416, the associating in the associat-
ing section 415 means associating, with the position in-
dicated by the electronic pen 10 outputted from the se-
lection section 412, the information regarding the pen
posture detected at the position indicated by the elec-
tronic pen 10 to form a pair.
[0069] The drawing image generation section 421 has
a pen drawing function of drawing a precise line or the
like on the basis of the detection output of the position
indicated by the electronic pen 10 from the digitizer 20
and the information regarding the pen posture detected
in the spatial position detection unit 30 in this embodi-
ment, and a gesture processing function of performing a
drawing process based on a motion (gesture) detected
in the gesture detection processing section 423 on the
basis of the pen posture and the spatial position of the
electronic pen 10 detected by the spatial position detec-
tion unit 30.
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[0070] In addition, the selection control signal SE is
supplied from the selection control signal generation sec-
tion 414 to each of the drawing image generation section
421 and the gesture detection processing section 423,
and the gesture detection processing section 423 is con-
trolled to operate when the position indicated by the elec-
tronic pen 10 lies outside of the spatial region of the po-
sition detection region DT of the digitizer 20, while the
drawing image generation section 421 is selectively con-
trolled to perform the pen drawing function when the po-
sition indicated by the electronic pen 10 lies within the
spatial region of the position detection region DT of the
digitizer 20, and perform a gesture process when the
position indicated by the electronic pen 10 lies outside
of the spatial region of the position detection region DT
of the digitizer 20.
[0071] In this case, in this embodiment, the coordinate
conversion is performed using the coordinate conversion
section 413 so that the digitizer 20 and the spatial position
detection unit 30 share a common coordinate space, and
therefore, a switching in the position indicated by the elec-
tronic pen 10 at the selection section 411 would not cause
a jumping displacement of the position indicated by the
electronic pen 10. Moreover, even the pen posture de-
tected by the spatial position detection unit 30 is appro-
priately reflected in the 3D drawing image because the
pen posture is converted to the pen posture relative to
the input surface 21S of the digitizer 20.
[0072] As described above, 3D drawing image infor-
mation generated in the drawing image generation sec-
tion 421 is supplied to the VR image generation section
422 to form a VR image, and the VR image is supplied
to the HMD 50 through the display drive section 424 to
be displayed. In this case, in this embodiment, the spatial
coordinate system of the 3D drawing image and the spa-
tial coordinate system of the VR image, such as of the
electronic pen 10, are identical because the positions
indicated by the electronic pen 10 are expressed by spa-
tial coordinates common to the digitizer 20 and the spatial
position detection unit 30 through use of the coordinate
conversion section 413. Accordingly, the positions indi-
cated by the electronic pen 10 for the 3D drawing image
are not different between the 3D drawing-related process
and the VR image-related process, eliminating the need
for the VR image generation section 422 to correct spatial
coordinates for the two.
[0073] As will be understood from the foregoing de-
scription, this first embodiment produces a beneficial ef-
fect of being able to use the pen posture of the electronic
pen 10 detected in the spatial position detection unit 30
in the generation of the 3D drawing image in the 3D draw-
ing-related process, without the need for the electronic
pen 10 and the digitizer 20 to have a function of detecting
the pen posture, such as the inclination angle, rotation
angle of the electronic pen 10. In addition, this first em-
bodiment also produces a beneficial effect of being able
to use the information regarding the pen posture of the
electronic pen 10 detected by the spatial position detec-

tion unit 30 in the spatial region outside of the position
detection region DT of the digitizer 20 for a gesture de-
tection to generate the 3D drawing image. Further, this
first embodiment is characterized in that a switching be-
tween the output from the digitizer 20 and the output from
the spatial position detection unit 30 in the 3D drawing-
related process would not cause a coordinate displace-
ment, since spatial coordinates in the detection region of
the digitizer 20 and spatial coordinates in the detection
region of the spatial position detection unit 30 can be
handled as common coordinates.
[0074] Accordingly, the operator is able to seamlessly
shift from detailed drawing to an operation by a gesture
by simply moving the electronic pen 10 in a space over
the digitizer 20 without being conscious of a switching
between the digitizer 20 and the spatial position detection
unit 30.
[0075] In addition, in the above-described first embod-
iment, as the position information (i.e., the position infor-
mation of the pen point) of the electronic pen 10 used to
generate the VR image of the electronic pen 10 in the
VR image-related process, the position detection output
of the digitizer 20, which provides a higher precision and
a higher response speed than the detection output of the
spatial position detection unit 30, can be used in the spa-
tial region of the position detection region DT of the dig-
itizer 20, and accordingly, a VR image that is properly
responsive to an actual operation of the electronic pen
by the user can be obtained.
[0076] It is needless to say that, since the above-de-
scribed spatial drawing information generation device 40
is formed by a computer, the various sections of the input
information processing section 41 and the display image
generation section 42 can be formed as functional soft-
ware sections implemented by a software program.

[Second Embodiment]

[0077] In the above-described first embodiment, each
of the electronic pen 10 and the digitizer 20 does not
have the function of detecting the pen posture, such as
the inclination angle, rotation angle of the electronic pen,
but each of the electronic pen 10 and the digitizer 20 may
alternatively be configured to have the function of detect-
ing the pen posture, such as the inclination angle, rotation
angle of the electronic pen.
[0078] An input device according to a second embod-
iment, which will be described below, is used in a system
similar to the spatial position indication system described
above with respect to the first embodiment, and includes
an electronic pen and a digitizer having the function of
detecting the pen posture, such as the inclination angle,
rotation angle of the electronic pen.
[0079] FIG. 4 illustrates an example configuration of
important sections of a spatial position indication system
according to this second embodiment. The spatial posi-
tion indication system according to this second embodi-
ment has a configuration similar to that of the spatial po-
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sition indication system according to the first embodi-
ment, but is provided with an electronic pen 10A (not
illustrated in FIG. 4) and a digitizer 20A having a config-
uration for detecting the pen posture in place of the elec-
tronic pen 10 and the digitizer 20. In addition, in place of
the input information processing section 41 of the spatial
drawing information generation device 40 in the first em-
bodiment, an input information processing section 41A
having a configuration illustrated in FIG. 4 is provided.
[0080] The spatial position indication system accord-
ing to this second embodiment is also provided with the
spatial position detection unit 30, the display image gen-
eration section 42, and the HMD 50, which have been
described in connection with the first embodiment, and
are not illustrated in FIG. 4 as no significant changes
therein are made from the first embodiment. In addition,
sections of the digitizer 20A and the input information
processing section 41A illustrated in FIG. 4 which have
their equivalents in the digitizer 20 and the input informa-
tion processing section 41 illustrated in FIG. 2 are des-
ignated by the same reference numerals as those of their
equivalents, and detailed descriptions thereof will be
omitted.
[0081] As illustrated in FIG. 5A, when the electronic
pen 10A is perpendicular to the input surface of the sen-
sor section, the signal levels of a specific number (which
is greater than one) of, e.g., seven, loop coil positions Xi-
3, Xi-2, Xi-1, Xi, Xi+1, Xi+2, and Xi+3 assume a symmetric
shape with the indicated position in the center.
[0082] In contrast, as illustrated in FIG. 5B, when the
electronic pen 10A is inclined, the signal levels of these
seven loop coil positions Xi-3, Xi-2, Xi-1, Xi, Xi+1, Xi+2,
and Xi+3 vary in accordance with the direction in which
the electronic pen 10A is inclined and the angle at which
the electronic pen 10A is inclined. The position coordi-
nates of the position indicated by the electronic pen 10A
and the inclination angle and inclination direction of the
electronic pen 10A can be detected on the basis of the
specific number of signal levels.
[0083] However, with respect to an input surface (i.e.,
a detection region) INS of the sensor section illustrated
in FIG. 6, only a smaller number (which is greater than
one) of signal levels than the aforementioned specific
number can be obtained in, for example, a peripheral
region PE indicated by oblique lines outside of the posi-
tion of a dotted line. Accordingly, the following point is
taken into account, in this second embodiment, the pre-
cision with which the position (i.e., the position of the pen
point) indicated by the electronic pen 10A and the pen
posture of the electronic pen 10A can be detected in the
peripheral region PE of the digitizer 20A is reduced, and
in the case of this second embodiment, the detection
precision of the position (i.e., the position of the pen point)
indicated by the electronic pen 10A and the pen posture
of the electronic pen 10A detected in the spatial position
detection unit 30 is higher.
[0084] That is, in this second embodiment, even when
the position of the pen point of the electronic pen 10A is

in the spatial region of the position detection region DT,
in which the position indicated by the electronic pen 10A
and the pen posture can be detected in the digitizer 20A,
information regarding the position indicated by the elec-
tronic pen 10A and the pen posture detected in the spatial
position detection unit 30 is used, instead of information
regarding the position indicated by the electronic pen 10A
and the pen posture detected in the digitizer 20A, if the
position of the pen point of the electronic pen 10A is in
the peripheral region PE or in a spatial region over the
peripheral region PE.
[0085] As illustrated in FIG. 4, the digitizer 20A accord-
ing to this second embodiment includes a posture detec-
tion section 24. This posture detection section 24 detects
the pen posture, such as the inclination angle, inclination
direction, rotation angle of the electronic pen 10A on the
basis of transfer of signals between the electronic pen
10A (not illustrated) and a sensor section 22 of the digi-
tizer 20A. Information about the pen posture of the elec-
tronic pen 10A detected in this posture detection section
24 is supplied to one input terminal of a selection section
418 of the input information processing section 41A. In-
formation about the pen posture of the electronic pen
10A detected using the spatial position detection unit 30
is supplied from a pen posture detection section 4102 of
the spatial information processing section 410 to another
input terminal of the selection section 418.
[0086] The information regarding the pen posture of
the electronic pen 10A is supplied from the selection sec-
tion 418 to an associating section 415, and is subjected
to an associating process similar to the above-described
associating process to be associated with the information
regarding the position indicated by the electronic pen 10A
from a selection section 411, and the resultant is supplied
to each of the drawing image generation section 421 and
the gesture detection processing section 423 of the dis-
play image generation section 42.
[0087] Meanwhile, in this second embodiment, the in-
formation regarding the pen posture of the electronic pen
10A detected in the pen posture detection section 4102
of the spatial information processing section 410 is sup-
plied to one input terminal of a selection section 419. In
addition, the information regarding the pen posture of the
electronic pen 10A is supplied from the posture detection
section 24 of the digitizer 20A to a posture conversion
section 417R, while information regarding a digitizer pos-
ture including the inclination angle and inclination direc-
tion of the digitizer 20A detected in a digitizer posture
detection section 4103 of the spatial information process-
ing section 410 is supplied to the posture conversion sec-
tion 417R.
[0088] In the posture conversion section 417R, the in-
formation regarding the pen posture of the electronic pen
10A from the posture detection section 24 of the digitizer
20A, and the information regarding the posture of the
digitizer 20A from the digitizer posture detection section
4103 of the spatial information processing section 410,
are subjected to the reverse of the conversion performed

17 18 



EP 3 764 201 A1

11

5

10

15

20

25

30

35

40

45

50

55

in a posture conversion section 417. That is, the pen pos-
ture of the electronic pen 10A relative to the input surface
21S detected in the digitizer 20A is converted to an ab-
solute posture of the digitizer 20A in the spatial coordinate
system of the spatial motion detection region MD to be
detected in the spatial position detection unit 30.
[0089] Then, information regarding the pen posture of
the electronic pen 10A resulting from the posture con-
version in the posture conversion section 417R is sup-
plied to another input terminal of the selection section
419. Information about the pen posture of the electronic
pen 10A to be selected in and outputted from the selec-
tion section 419 as described below is supplied to an
associating section 416, and is subjected to an associ-
ating process similar to the above-described associating
process to be associated with the information regarding
the position indicated by the electronic pen 10A from a
selection section 412, and the resultant is supplied to the
VR image generation section 422 of the display image
generation section 42.
[0090] A selection control signal generation section
414A according to this second embodiment generates
selection control signals SEA for the selection section
411, the selection section 412, the selection section 418,
and the selection section 419. In addition, the selection
control signal generation section 414A generates a se-
lection control signal SE similar to the selection control
signal SE generated by the selection control signal gen-
eration section 414 according to the above-described first
embodiment, and thus selectively controls processes
performed by the drawing image generation section 421
and the gesture detection processing section 423 of the
display image generation section 42 in a manner similar
to that of the above-described first embodiment.
[0091] The selection control signals SEA from the se-
lection control signal generation section 414A according
to this second embodiment are configured to not only
selectively control the selection sections 411, 412, 418,
and 419 depending on whether the position (i.e., the po-
sition of the pen point) indicated by the electronic pen
10A lies within or outside of the spatial region of the po-
sition detection region DT of the digitizer 20A, but also
selectively control the selection sections 411, 412, 418,
and 419 depending on whether the position lies in the
peripheral region PE (see FIG. 6) of the input surface
21S of the digitizer 20A or in a central region inside of
the peripheral region PE of the input surface 21S.
[0092] Accordingly, in addition to information regarding
the signal level of the reception signal from the electronic
pen 10A, the information regarding the position indicated
by the electronic pen 10A is supplied from a position de-
tection section 23 of the digitizer 20A to the selection
control signal generation section 414A according to this
second embodiment. Then, the selection control signal
generation section 414A generates the selection control
signals SEA for selectively controlling the selection sec-
tions 411, 412, 418, and 419 depending on whether the
position (i.e., the position of the pen point) indicated by

the electronic pen 10A lies within the spatial region of the
position detection region DT and in the spatial region of
the central region inside of the peripheral region PE or
in a spatial region outside thereof.
[0093] Through the selection control signal SEA, the
selection section 411 selects the information regarding
the position indicated by the electronic pen 10A from the
position detection section 23 of the digitizer 20A and sup-
plies the selected information to the associating section
415 when the position (i.e., the position of the pen point)
indicated by the electronic pen 10A lies within the spatial
region of the position detection region DT and in the spa-
tial region of the central region inside of the peripheral
region PE, and selects the information regarding the po-
sition indicated by the electronic pen 10A from a spatial
position detection section 4101 and a coordinate conver-
sion section 413 and supplies the selected information
to the associating section 415 when the position (i.e., the
position of the pen point) indicated by the electronic pen
10A lies in a spatial region outside thereof.
[0094] Meanwhile, through the selection control signal
SEA, the selection section 412 selects the information
regarding the position indicated by the electronic pen 10A
from the position detection section 23 of the digitizer 20A
and supplies the selected information to the associating
section 416 when the position (i.e., the position of the
pen point) indicated by the electronic pen 10A lies within
the spatial region of the position detection region DT and
in the spatial region of the central region inside of the
peripheral region PE, and selects the information regard-
ing the position indicated by the electronic pen 10A from
the spatial position detection section 4101 subjected to
the coordinate conversion process in the coordinate con-
version section 413 and supplies the selected information
to the associating section 416 when the position (i.e., the
position of the pen point) indicated by the electronic pen
10A lies in a spatial region outside thereof.
[0095] Meanwhile, through the selection control signal
SEA, the selection section 418 selects the information
regarding the pen posture of the electronic pen 10A from
the posture detection section 24 of the digitizer 20A and
supplies the selected information to the associating sec-
tion 415 when the position (i.e., the position of the pen
point) indicated by the electronic pen 10A lies within the
spatial region of the position detection region DT and in
the spatial region of the central region inside of the pe-
ripheral region PE, and selects the information regarding
the relative pen posture from the posture conversion sec-
tion 417 resulting from converting the pen posture of the
electronic pen 10A detected in the pen posture detection
section 4102 and supplies the selected information to the
associating section 415 when the position (i.e., the posi-
tion of the pen point) indicated by the electronic pen 10A
lies in a spatial region outside thereof.
[0096] Meanwhile, through the selection control signal
SEA, the selection section 419 selects the information
regarding the absolute pen posture to be detected in the
spatial position detection unit 30, which is supplied from
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the posture conversion section 417R and results from
converting the pen posture of the electronic pen 10A de-
tected in the posture detection section 24 of the digitizer
20A, and supplies the selected information to the asso-
ciating section 416 when the position (i.e., the position
of the pen point) indicated by the electronic pen 10A lies
within the spatial region of the position detection region
DT and in the spatial region of the central region inside
of the peripheral region PE, and selects the information
regarding the pen posture of the electronic pen 10A from
the pen posture detection section 4102 and supplies the
selected information to the associating section 416 when
the position (i.e., the position of the pen point) indicated
by the electronic pen 10A lies in a spatial region outside
thereof.
[0097] An example of a flow of a processing operation
performed in the case where the input information
processing section 41A of the spatial position indication
system according to this second embodiment is formed
by a computer will now be described below with reference
to FIG. 7 and FIG. 8, which follows FIG. 7. Note that, in
this case, the various blocks of the input information
processing section 41A illustrated in FIG. 4 are functional
software sections implemented by a program for the com-
puter.
[0098] That is, the input information processing section
41A determines from a signal from the digitizer 20A
whether or not a state in which the position indicated by
the electronic pen 10A is to be detected by the digitizer
20A has been brought about (step S1). When it is deter-
mined at this step S1 that the state in which the position
indicated by the electronic pen 10A is to be detected by
the digitizer 20A has not been brought about, the input
information processing section 41A determines whether
or not the electronic pen 10A can be detected by the
spatial position detection unit 30 (step S2). When it is
determined at this step S2 that the electronic pen 10A
cannot be detected by the spatial position detection unit
30, the input information processing section 41A returns
control to step S1.
[0099] When it is determined in step S1 that the state
in which the position indicated by the electronic pen 10A
is to be detected by the digitizer 20A has been brought
about, the input information processing section 41A ac-
quires the coordinates of the position indicated by the
electronic pen 10A and detected by the digitizer 20A (step
S3), and determines whether or not the acquired coordi-
nates of the indicated position are within the peripheral
region PE (step S4).
[0100] When it is determined in step S4 that the ac-
quired coordinates of the indicated position are not within
the peripheral region PE but within the region inside
thereof, the input information processing section 41A as-
sociates the information regarding the pen posture and
the information regarding the position indicated by the
electronic pen 10A from the digitizer 20A with each other,
and outputs the resultant to the display image generation
section 42 for drawing image generation (step S5).

[0101] Next, the input information processing section
41A subjects the information regarding the position indi-
cated by the electronic pen 10A and detected in the spa-
tial position detection section 4101 of the spatial infor-
mation processing section 410 to coordinate conversion
to be converted to information regarding the coordinate
system shared with the digitizer 20A (step S6). Then, the
input information processing section 41A associates the
information regarding the position indicated by the elec-
tronic pen 10A subjected to the coordinate conversion,
and the information regarding the pen posture detected
in the pen posture detection section 4102 of the spatial
information processing section 410, with each other, and
outputs the resultant to the display image generation sec-
tion 42 for VR image generation (step S7). After this step
S7, the input information processing section 41A returns
control to step S1, and the processes subsequent to this
step S1 are repeated.
[0102] Next, when it is determined in step S4 that the
acquired coordinates of the indicated position are within
the peripheral region PE, or when it is determined in step
S2 that the electronic pen 10A can be detected by the
spatial position detection unit 30, the input information
processing section 41A subjects the information regard-
ing the position indicated by the electronic pen 10A and
detected in the spatial position detection section 4101 of
the spatial information processing section 410 to coordi-
nate conversion to be converted to information regarding
the coordinate system shared with the digitizer 20A (step
S11 in FIG. 8). In addition, the input information process-
ing section 41A acquires the information regarding the
posture of the digitizer 20A detected in the digitizer pos-
ture detection section 4103 of the spatial information
processing section 410 (step S12).
[0103] Next, the input information processing section
41A converts the information regarding the pen posture
from the posture detection section 24 of the digitizer 20A
to information regarding an absolute posture in a spatial
region, instead of a posture relative to the digitizer 20A,
using the information regarding the posture of the digi-
tizer 20A acquired in step S12 (step S13). Then, the input
information processing section 41A associates the infor-
mation regarding the position indicated by the electronic
pen 10A resulting from the coordinate conversion in step
S11 and the information regarding the absolute posture
obtained in step S13 with each other, and outputs the
resultant to the display image generation section 42 for
drawing image generation (step S14).
[0104] Next, the input information processing section
41A converts the information regarding the pen posture
from the pen posture detection section 4102 of the spatial
information processing section 410 to information re-
garding a posture relative to the digitizer 20A, using the
information regarding the posture of the digitizer 20A ac-
quired in step S12 (step S15). Then, the input information
processing section 41A associates the information re-
garding the position indicated by the electronic pen 10A
resulting from the coordinate conversion in step S11 and
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the information regarding the absolute posture obtained
in step S13 with each other, and outputs the resultant to
the display image generation section 42 for VR image
generation (step S16). After this step S16, the input in-
formation processing section 41A returns control to step
S1, and the processes subsequent to this step S1 are
repeated.
[0105] The input information processing section 41A
of the spatial position indication system according to this
second embodiment has the above-described configu-
ration, and thus, as the information regarding the position
indicated by the electronic pen 10A in each of the 3D
drawing-related process and the VR image-related proc-
ess, the information regarding the position indicated by
the electronic pen 10A and detected in the position de-
tection section 23 of the digitizer 20A with higher preci-
sion than when detected in the spatial position detection
unit 30 is used for the central region inside of the periph-
eral region PE of the input surface 21S within the spatial
region of the position detection region DT of the digitizer
20A, and the information regarding the position indicated
by the electronic pen 10A and detected in the spatial
position detection section 4101 of the spatial position de-
tection unit 30 with higher precision than when detected
in the position detection section 23 of the digitizer 20A is
used for the peripheral region PE (including a corre-
sponding space over the input surface 21S) of the input
surface 21S within the spatial region of the position de-
tection region DT of the digitizer 20A and a spatial region
outside of the spatial region of the position detection re-
gion DT.
[0106] In addition, as the information regarding the pen
posture of the electronic pen 10A in the 3D drawing-re-
lated process, the information regarding the pen posture
of the electronic pen 10A detected in the posture detec-
tion section 24 of the digitizer 20A with higher precision
than when detected in the spatial position detection unit
30 is used for the central region inside of the peripheral
region PE of the input surface 21S within the spatial re-
gion of the position detection region DT of the digitizer
20A, and the information regarding the pen posture of
the electronic pen 10A detected in the pen posture de-
tection section 4102 of the spatial position detection unit
30 with higher precision than when detected in the posi-
tion detection section 23 of the digitizer 20A is used for
the peripheral region PE (including the corresponding
space over the input surface 21S) of the input surface
21S within the spatial region of the position detection
region DT of the digitizer 20A and the spatial region out-
side of the spatial region of the position detection region
DT.
[0107] Accordingly, both the 3D drawing-related proc-
ess and the VR image-related process can be performed
always using information with high precision in this sec-
ond embodiment as in the first embodiment. In this case,
as in the first embodiment, advantageous convenience
is provided in that a complementary use of the information
detected in the digitizer 20A and the information detected

in the spatial position detection unit 30 is possible in each
of the 3D drawing-related process and the VR image-
related process.

[Third Embodiment]

[0108] While, in each of the first embodiment and the
second embodiment described above, the input device
according to an embodiment of the invention is applied
to the spatial position indication system, an input device
according to an embodiment of the invention is applicable
also in the case where a position indication by an elec-
tronic pen is detected within a position detection region
DT, including a hover region, in a tablet device provided
with a digitizer.
[0109] FIG. 9 is a diagram illustrating an outline of a
system including an input device according to this third
embodiment. In FIG. 9, the input device according to the
third embodiment is made up of an electronic pen 10B
and a tablet device 60 provided with a digitizer. As illus-
trated in FIG. 9, the tablet device 60 of this input device
is, for example, placed on a desk 90, and is connected
to a computer 80. In addition, in this example, the tablet
device 60 is mounted on a mounting surface of the desk
90, for example, at an inclination angle θ with respect
thereto.
[0110] In addition, in this third embodiment, a gyro sen-
sor unit 70 for detecting the pen posture of the electronic
pen 10B in a three-dimensional space over an input sur-
face 61S of the digitizer contained in the tablet device 60
is removably attached to the electronic pen 10B on a
rear-end side opposite to a pen-point side thereof. Note
that the gyro sensor unit 70 may be contained in the elec-
tronic pen 10B on the rear-end side opposite to the pen-
point side thereof.
[0111] FIG. 10 is a block diagram for explaining an ex-
ample functional configuration of the electronic pen 10B,
the tablet device 60, and the gyro sensor unit 70 of the
input device according to this third embodiment. In this
case, the gyro sensor unit 70 is configured to include, for
example, a triaxial gyro sensor 71 and a wireless com-
munication section 72. The wireless communication sec-
tion 72 is formed by, for example, short-range wireless
communication means that complies with the Bluetooth
(registered trademark) standard. The wireless commu-
nication section 72 is not limited to the above, but may
alternatively be configured to perform optical communi-
cation, such as infrared communication.
[0112] In this example, the gyro sensor unit 70 is at-
tached to a housing of the electronic pen 10B, and thus,
the triaxial gyro sensor 71 outputs an output signal ac-
cording to an inclination angle, an inclination direction,
and a rotation angle of the electronic pen 10B in the three-
dimensional space. Here, the output signal of the elec-
tronic pen 10B according to the inclination angle, the in-
clination direction, and the rotation angle of the electronic
pen 10B detected in the triaxial gyro sensor 71 does not
correspond to the posture of the electronic pen 10B rel-
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ative to the input surface 61S of the tablet device 60, but
corresponds to the absolute posture thereof in the three-
dimensional space based on the axis of the earth. The
wireless communication section 72 transmits the output
signal from the triaxial gyro sensor 71 to the tablet device
60 in a wireless manner.
[0113] The electronic pen 10B includes an interaction
section 100 that interacts with a sensor section 61 of the
tablet device 60. The interaction section 100 is coupled
to the sensor section 61 of the tablet device 60 by an
electromagnetic induction method or a capacitive cou-
pling method to exchange signals therewith. The inter-
action section 100 of the electronic pen 10B in this ex-
ample exchanges signals for position detection of the
position indicated by the electronic pen 10B with the sen-
sor section 61, and does not exchange therewith signals
for detecting the pen posture, such as the inclination an-
gle, inclination direction, rotation angle
[0114] In the tablet device 60, from signals obtained
as a result of an interaction between the sensor section
61 and the electronic pen 10B, the position indicated by
the electronic pen 10B is detected in an indicated position
detection section 62. Information about the position indi-
cated by the electronic pen 10B detected in the indicated
position detection section 62 is supplied to an associating
section 63.
[0115] The tablet device 60 according to this third em-
bodiment includes a wireless communication section 64
that performs wireless communication with the wireless
communication section 72 of the gyro sensor unit 70. A
detection output of the triaxial gyro sensor 71 of the gyro
sensor unit 70 received by this wireless communication
section 64 is supplied to an electronic pen posture de-
tection section 65, and the pen posture of the electronic
pen 10B is detected. Information about the pen posture
of the electronic pen 10B detected in this electronic pen
posture detection section 65 is supplied to a relative pos-
ture calculation section 66.
[0116] The tablet device 60 according to this embodi-
ment includes a gyro sensor 67 for detecting the inclina-
tion angle and inclination direction of the tablet device
60. A sensor output of this gyro sensor 67 is supplied to
a tablet posture detection section 68. The tablet posture
detection section 68 detects the inclination angle and in-
clination direction of the tablet device 60 on the basis of
the sensor output of the gyro sensor 67, and supplies
information (i.e., information regarding a tablet posture)
about the detected inclination angle and inclination di-
rection of the tablet device 60 to the relative posture cal-
culation section 66.
[0117] The relative posture calculation section 66 cor-
rects the information regarding the absolute pen posture
of the electronic pen 10B in the three-dimensional space
from the electronic pen posture detection section 65 us-
ing the information regarding the tablet posture from the
tablet posture detection section 68, thereby calculating
the pen posture of the electronic pen 10B relative to the
input surface 61S of the tablet device 60. Then, the rel-

ative posture calculation section 66 supplies information
regarding the calculated relative pen posture of the elec-
tronic pen 10B to the associating section 63.
[0118] As is similarly the case with the associating sec-
tions described above, the associating section 63 asso-
ciates the information regarding the position indicated by
the electronic pen 10B and the information regarding the
relative pen posture of the electronic pen 10B with each
other, and outputs the resultant to the computer 80.
[0119] As described above, in the input device accord-
ing to this third embodiment, when a position indicated
by a pen point of the electronic pen 10B can be obtained,
information regarding a pen posture of the electronic pen
10B which is correspondingly detected in the three-di-
mensional space through the gyro sensor unit 70 provid-
ed on the rear-end side of the electronic pen 10B can be
outputted as information regarding a pen posture corre-
sponding to the position indicated by the electronic pen
10B.

[Other Embodiments or Modifications]

[0120] While, in each of the first embodiment and the
second embodiment described above, the spatial posi-
tion detection unit 30 is configured to include the light
emitting/tracking devices that emit infrared laser beams
and the trackers, it is needless to say that this configu-
ration is not essential to the invention. For example, the
spatial position detection unit may be configured to use
other invisible light sensors, visible light sensors, any
combination thereof, or the like.
[0121] In addition, in each of the first embodiment and
the second embodiment described above, the operator
of the electronic pen 10 wears the HMD 50, and is there-
fore not able to directly view the digitizer 20. Accordingly,
a virtual image of the digitizer 20 may be drawn in an
image of a virtual space displayed on the HMD 50 to
enable the operator to recognize the position of the dig-
itizer 20 through the display screen of the HMD 50.
[0122] Further, while, in each of the first embodiment
and the second embodiment described above, the coor-
dinate values of the spatial position detection unit 30 are
converted to coordinate values in the spatial coordinate
system of the digitizer 20 to correct an error in the two
spatial coordinate systems, the coordinate values of the
position detection region DT of the digitizer 20 may con-
versely be converted to coordinate values of the spatial
position detection unit 30. Note that the conversion be-
tween the two spatial coordinate systems is not essential
but optional.
[0123] While, in each of the first embodiment and the
second embodiment described above, the electronic pen
and the digitizer used employ the electromagnetic induc-
tion method, this is not essential to the invention, and an
electronic pen and a digitizer that employ a capacitive
method (e.g., an active capacitive coupling method, a
passive capacitive coupling method, etc.) may naturally
be used instead.
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[0124] Also note that each of the digitizers according
to the first embodiment and the second embodiment and
the tablet device according to the third embodiment may
be a portable cellular phone terminal often called a smart
phone.
[0125] While it has been assumed that 3D images are
drawn by the spatial position indication system according
to each of the first embodiment and the second embod-
iment described above, the images to be drawn may al-
ternatively be 2D (Two-Dimensional) drawing images or
2.5D drawing images.

Description of Reference Symbols

[0126] 10, 10A, 10B···Electronic pen, 20, 20A···Digitiz-
er, 21S···Input surface, 22···Sensor section, 23···Position
detection section, 24···Posture detection section,
30···Spatial position detection unit, 40···Spatial drawing
information generation device, 41···Input information
processing section, 4101···Spatial position detection
section, 4102···Pen posture detection section, 50···HMD

Claims

1. An input device comprising:

a first detection section configured to detect a
first indicated position indicated by an electronic
pen in accordance with transfer of a signal be-
tween the electronic pen and the first detection
section;
a second detection section configured to detect
a second indicated position indicated by the
electronic pen in a three-dimensional space in
which the electronic pen exists; and
a control section configured to generate position
information of the electronic pen on a basis of
the first indicated position and the second indi-
cated position.

2. The input device according to claim 1, further com-
prising:

calculation means configured to calculate, from
the first posture, a posture of the electronic pen
with respect to the first detection section, where-
in
the second indicated position detected by the
second detection section includes a first posture
of the electronic pen in the three-dimensional
space in which the electronic pen exists.

3. The input device according to claim 1, wherein
the second indicated position detected by the second
detection section includes a first posture of the elec-
tronic pen in the three-dimensional space in which
the electronic pen exists, and

the second detection section is configured to detect
the first posture of the electronic pen from an output
of a sensor that detects an angular velocity of the
electronic pen.

4. The input device according to claim 1, wherein
the second indicated position detected by the second
detection section includes a first posture of the elec-
tronic pen in the three-dimensional space in which
the electronic pen exists, and
the control section is configured to generate the po-
sition information of the electronic pen on a basis of
the first indicated position and the first posture de-
tected by the second detection section in a situation
in which the transfer of a signal between the elec-
tronic pen and the first detection section is possible.

5. The input device according to claim 1, wherein
the control section is configured to output the first
indicated position when a position indicated by the
electronic pen is within a region inside of a peripheral
region of a region of an input surface of the first de-
tection section, and output the second indicated po-
sition when the position indicated by the electronic
pen is within the peripheral region, in a situation in
which the transfer of a signal between the electronic
pen and the first detection section is possible.

6. The input device according to claim 1, wherein
the first indicated position detected by the first de-
tection section includes a first posture, while the sec-
ond indicated position detected by the second de-
tection section includes a second posture, and
the control section is configured to output information
regarding the first indicated position and information
regarding the first posture when a position indicated
by the electronic pen is within a region inside of a
peripheral region of a region of an input surface of
the first detection section, and output information re-
garding the first indicated position and information
regarding the second posture when the position in-
dicated by the electronic pen is within the peripheral
region, in a situation in which the transfer of a signal
between the electronic pen and the first detection
section is possible.

7. The input device according to claim 1, further com-
prising:
a second control section configured to control wheth-
er or not the first indicated position is to be outputted
in place of the second indicated position.

8. The input device according to claim 7, further com-
prising:

means configured to convert the first posture to
a posture in the three-dimensional space in
which the electronic pen exists, wherein
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the first indicated position detected by the first
detection section includes a first posture, the first
posture being a posture of the electronic pen
relative to the first detection section, and
the second control section is configured to out-
put the first posture converted.

9. The input device according to claim 7, wherein
the first indicated position detected by the first de-
tection section includes the first posture, while the
second indicated position detected by the second
detection section includes the second posture, and
the second control section is configured to output
information regarding the first indicated position and
the second indicated position when a position indi-
cated by the electronic pen is within an inner central
region of a region of an input surface of the first de-
tection section, and output the information regarding
the second indicated position when the position in-
dicated by the electronic pen is within a region out-
side of the central region of the input surface of the
first detection section, in a situation in which the
transfer of a signal between the electronic pen and
the first detection section is possible.
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