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(57) ABSTRACT 
A control device controls an electronic apparatus. The 
control device selects either one of a first control mode and 
a second control mode as a control mode to control the 
electronic apparatus. The control device 1) controls the 
electronic apparatus in accordance with a state of a specific 
portion of the user determined based on imaging by an 
imaging unit in a case where the first control mode is 
selected, and 2) controls the electronic apparatus in accor­
dance with an operation of the user involving a physical 
contact with a specific operation member in a case where the 
second control mode is selected. The specific operation 
member is included in a controller, and the controller is 
wearable on the hand of the user. 
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FIG. 3 301 302 303 
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FIG. 4 301 302 303 
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FIG. 6 
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CONTROL DEVICE AND CONTROL 
METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a Continuation of International 
Patent Application No. PCT/JP 2022/047208, filed Dec. 21, 
2022, which claims the benefit of Japanese Patent Applica­
tion No. 2022-049042, filed Mar. 24, 2022 and Japanese 
Patent Application No. 2022-158875, filed Sep. 30, 2022, all 
of which are hereby incorporated by reference herein in their 
entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a control device 
and a control method. 

Background Art 

[0003] A mixed reality (MR) technique and a virtual 
reality (VR) technique, which make a user feel a space 
different from a real space using a head-mounted display 
(HMD), are known. In such techniques, it has been consid­
ered that the user performs various controls for an HMD in 
a state of wearing the HMD. 
[0004] PTL 1 discloses an information processing device 
which recognizes an input device and an operation medium 
(a hand of a user) which operates the input device, and 
selects an application in accordance with the recognized 
result. For example, in a case where a keyboard (input 
device) and a hand of the user are recognized, the informa­
tion processing device starts up a text editor application 
which allows text input by operating a keyboard. In a case 
where a controller (input device) and a hand are recognized, 
on the other hand, the information processing device starts 
up an application to perform CG adjustment by operating the 
controller. 
[0005] The information processing device according to 
PTL 1 selects an application to be started in a case where 
both an input device and an operation medium are recog­
nized. This means that if the user controls such an electronic 
apparatus as an HMD without using the input device, for 
example, the information processing device cannot select an 
appropriate application. Hence in some cases the electronic 
apparatus may not be controlled in accordance with a control 
method desired by the user. 

CITATION LIST 

Patent Literature 

[0006] PTL 1 Japanese Patent Application Publication No. 
2017-059062 

SUMMARY OF THE INVENTION 

[0007] With the foregoing in view, it is an object of the 
present invention to provide a technique to allow controlling 
an electronic apparatus in accordance with a control method 
desired by the user. 
[0008] An aspect of the present invention is a control 
device for controlling an electronic apparatus, including: 
one or more processors and/or circuitry configured to per-
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form selection processing to select either one of a first 
control mode and a second control mode as a control mode 
to control the electronic apparatus; and perform control 
processing to 1) control the electronic apparatus in accor­
dance with a state of a hand of a user determined based on 
imaging by an imaging device in a case where the first 
control mode is selected in the selection processing, and 2) 
control the electronic apparatus in accordance with an 
operation of the user involving a physical contact with a 
specific operation member in a case where the second 
control mode is selected in the selection processing, wherein 
the specific operation member is included in a controller, and 
the controller is wearable on the hand of the user. 
[0009] Another aspect of the present invention is a method 
for controlling an electronic apparatus, including: a selection 
step of selecting either one of a first control mode and a 
second control mode as a control mode to control the 
electronic apparatus; and a control step of 1) controlling the 
electronic apparatus in accordance with a state of a hand of 
a user determined based on imaging by an imaging device in 
a case where the first control mode is selected in the 
selection step, and 2) controlling the electronic apparatus in 
accordance with an operation of the user, involving a physi­
cal contact with a specific operation member, in a case where 
the second control mode is selected in the selection step, 
wherein the specific operation member is included in a 
controller, and the controller is wearable on the hand of the 
user. 
[0010] Further features of the present invention will 
become apparent from the following description of exem­
plary embodiments with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a diagram depicting an information pro­
cessing system according to Embodiment 1. 
[0012] FIG. 2 is an internal block diagram of an HMD or 
the like according to Embodiment 1. 
[0013] FIG. 3 is a diagram for describing a ray control 
mode according to Embodiment 1. 
[0014] FIG. 4 is a diagram for describing a tracking 
control mode according to Embodiment 1. 
[0015] FIG. 5 is a flow chart of mode selection processing 
according to Embodiment 1. 
[0016] FIG. 6 is a flow chart of mode selection processing 
according to Embodiment 2. 
[0017] FIG. 7 is a diagram for describing a method for 
selecting a control mode according to Embodiment 2. 
[0018] FIG. 8 is a flow chart of mode selection processing 
according to Embodiment 3. 
[0019] FIG. 9 is a flow chart of mode selection processing 
according to Embodiment 4. 
[0020] FIG. 10 is a flow chart of mode selection process­
ing according to Embodiment 5. 
[0021] FIG. llA and FIG. 118 are conceptual diagrams 
for describing preliminary actions according to Embodiment 
5. 

DESCRIPTION OF THE EMBODIMENTS 

[0022] Each embodiment will now be described with 
reference to the drawings. Same or similar composing 
elements, members or processing steps indicated in the 
drawings are denoted with a same reference sign, and 
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redundant description will be omitted. In each drawing, a 
part of a composing element, member and processing will be 
omitted. 

Embodiment 1 

[0023] An information processing system 1 according to 
Embodiment 1 will be described with reference to FIG. 1. 
The information processing system 1 includes an HMD 100, 
an image processing device 110, and a controller 120. 
[0024] The HMD 100 is a head-mounted type display 
device ( electronic apparatus), which is mounted on the head 
of a user. A composite image composing a captured image, 
which the HMD 100 captures the range in front of the user, 
and such content as computer graphics (CG) in a form in 
accordance with the attitude of the HMD 100, is displayed 
on the HMD 100. 
[0025] The image processing device 110 is a control 
device (electronic apparatus) to control the HMD 100. For 
example, the image processing device 110 is a smartphone, 
a tablet terminal or a personal computer (PC). The image 
processing device 110 is connected to an HMD 100 via cable 
or wirelessly. The image processing device 110 generates a 
composite image by composing a captured image and a CG, 
and sends the composite image to the HMD 100. Each 
configuration of the image processing device 110 may be 
included in the HMD 100. 
[0026] The controller 120 is a device to perform various 
controls of the HMD 100. If the image processing device 
110 is in a specific control mode and the user operates the 
controller 120, the HMD 100 is controlled in accordance 
with the operation by the user. For example, the controller 
120 has a ring shape, so as to be worn on a finger of the user, 
as illustrated in FIG. 1. If the controller 120 is wearable on 
the finger of the user like this, the user can freely move their 
hand while holding the controller 120. The controller 120 
includes a button enclosing an optical trackpad (hereafter 
call OTP"). The controller 120 performs wireless commu­
nication with the image processing device 110 via Blu­
etooth. 

[0027] For example, the user causes the HMD 100 to 
display a menu, including a pointer, by a lengthy pressing of 
the button of the OTP. Then by touching the OTP with a 
finger and sliding the finger in an arbitrary direction, the user 
can set the pointer on a desired item. Then by pushing the 
button of the OTP down, the user can perform a determi­
nation operation to determine the selection of this item. Here 
the shape of the controller 120 is a ring shape, but the shape 
is not limited to this. For example, the shape of the controller 
120 may be a glove shape, which can be worn on the hand. 
Thus the controller 120 may be holdable by hand or wear­
able on the hand of the user, so that the user can use it easily. 

[0028] The controller 120 may include any operation 
member, instead of the OTP, if the user can operate the 
member by physical contact. For example, the controller 120 
may include a touchpad, a touch panel, a cross key, a joy 
stick or a trackpad device, instead of the OTP. 

(Internal Configuration of HMD) 

[0029] An internal configuration of the HMD 100 will be 
described with reference to FIG. 2. The HMD 100 includes 
an HMD control unit 201, an imaging unit 202, an image 
display unit 203, and an attitude sensor unit 204. 
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[0030] The HMD control unit 201 controls each compos­
ing element of the HMD 100. When the HMD control unit 
201 acquires a composite image (image generated by com­
posing a captured image which is an image of a space in 
front of the user captured by the imaging unit 202, and CG) 
from the image processing device 110, the HMD control unit 
201 displays the composite image on the image display unit 
203. Therefore the user wearing the HMD 100 can view the 
composite image displayed on the image display unit 203. 
The user can experience various mixed realities generated 
by integrating the CG in the real space. 
[0031] The imaging unit 202 includes two cameras (imag­
ing devices). To capture an image of a space similar to the 
space the user normally views, the two cameras are disposed 
near the positions of the left and right eyes of the user when 
the HMD 100 is worn. The images of a subject (range in 
front of the user) captured by the two cameras are outputted 
to the image processing device 110. The two cameras of the 
imaging unit 202 can acquire information on a distance from 
the two cameras to the subject as distance information, based 
on the distance measurement by a stereo camera. 
[0032] The image display unit 203 displays the composite 
image. The image display unit 203 includes liquid crystal 
panels, organic EL panels, or the like, for example. In a state 
where the user is wearing the HMD 100, the organic EL 
panels are disposed in front of the eyes of the user respec­
tively. 
[0033] The attitude sensor unit 204 detects the attitude 
(and position) of the HMD 100. Then the attitude sensor unit 
204 detects (acquires) the attitude of the user (user wearing 
the HMD 100) corresponding to the attitude (and position) 
of the HMD 100. The attitude sensor unit 204 includes an 
inertial measurement unit (IMU). The attitude sensor unit 
204 outputs information on the attitude of the user (attitude 
information) to the image processing device 110. 

(Internal Configuration of Image Processing Device) 

[0034] An internal configuration of the image processing 
device 110 will be described with reference to FIG. 2. The 
image processing device 110 includes a control unit 211, a 
content DB 212, and a communication unit 213. 
[0035] The control unit 211 receives the image (captured 
image) acquired by the imaging unit 202, and the attitude 
information acquired by the attitude sensor unit 204 from the 
HMD 100. The control unit 211 performs image processing 
on the captured image such that aberrations in an optical 
system of the imaging unit 202 and an optical system of the 
image display unit 203 are cancelled. Then the control unit 
211 composes the captured image and an arbitrary CG, and 
generates a composite image thereby. The control unit 211 
sends the composite image to the HMD control unit 201 of 
the HMD 100. 
[0036] Further, based on the information (distance infor­
mation and attitude information) acquired by the HMD 100, 
the control unit 211 controls the position, direction and size 
of the CG in the composite image. For example, in a case 
where a virtual object indicated by a CG is disposed near a 
specific object that exists in a real space in a space generated 
by the composite image, the control unit 211 increases the 
size of the virtual object (CG) as the distance between the 
specific object and the imaging unit 202 becomes shorter. By 
controlling the position, direction and size of the CG like 
this, the control unit 211 can generate a composite image as 
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if the object of the CG, which is not disposed in the real 
space, were actually disposed in the real space. 
[0037] The content DB 212 is a storage unit to store 
information on the CG and the like. The control unit 211 can 
select the CG that is read from the content DB 212 (that is, 
the CG used for generating the composite image). 

(Internal Configuration of Controller) 

[0038] An internal configuration of the controller 120 will 
be described with reference to FIG. 2. The controller 120 
includes a controller control unit 221, an operation unit 222, 
and a communication unit 223. 
[0039] The controller control unit 221 controls each com­
posing element of the controller 120. 
[0040] The operation unit 222 includes a button enclosing 
an OTP. Information on pressing or sliding of a finger on the 
OTP in the operation unit 222 is sent to the image processing 
device 110 via the communication unit 223. 
[0041] For example, the user can move the pointer dis­
played on the HMD 100 to a desired position by sliding their 
finger on the OTP. Further, the user can instruct a specific 
processing to the HMD 100 or the image processing device 
110 by pressing the button of the OTP. Thus the user can 
control the HMD 100 by a combination of sliding of the 
finger on the OTP and pressing the button of the OTP. For 
example, the user causes the HMD 100 to display a menu by 
a lengthy pressing of the button of the OTP, sets a pointer to 
a desired location, and then pushes the OTP button down, 
thereby this location can be selected. 
[0042] The communication unit 223 performs wireless 
communication with the image processing device 110 (com­
munication unit 213). 

(Control Mode) 

[0043] In the present embodiment, the image processing 
device 110 can implement control of the HMD 100 (e.g. 
control of selecting CG or moving the position of CG in the 
composite image displayed on the HMD 100) by using the 
following three modes (control methods). 
[0044] A first control mode is a control mode in which the 
HMD 100 is controlled in accordance with the operation on 
the OTP of the controller 120 (operation involving physical 
contact of the user), as mentioned above (hereafter called 
"OTP control mode"). If the image processing device 110 is 
set to the OTP control mode, the control unit 211 controls the 
HMD 100 in accordance with the operation on the OTP by 
the user. 
[0045] A second control mode is a control mode in which 
the HMD 100 is controlled using a virtual ray, which 
corresponds to the direction of the hand of the user (hereafter 
called "ray control mode"). If the image processing device 
110 is set to the ray control mode, the control unit 211 
controls the HMD 100 in accordance with the position of the 
virtual ray, which extends along the extended line of the 
direction of the hand of the user. 
[0046] Specifically, in the ray control mode, the control 
unit 211 determines (recognizes) the direction of the hand of 
the user based on the color and shape of the hand of the user 
captured in the captured image. Here, as indicated in FIG. 3, 
the control unit 211 displays the CG of the ray, which 
extends in the direction pointed by the index finger, on the 
image display unit 203. Then the control unit 211 displays 
(moves) the pointer to a position to which the ray is directed. 
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Hence the user can change the position and direction of the 
ray by changing the direction of the hand. 
[0047] In the ray control mode, if the state of directing the 
ray to a specific display item continues longer than a 
predetermined time, for example, processing to determine to 
select the specific item indicated by the ray ( determination 
processing) is executed. For example, if a menu panel (panel 
to display the menu) is constantly displayed on a corner of 
the screen of the image display unit 203, and the determi­
nation processing is performed in a state where the ray is 
directed to this panel, then a menu is displayed. 
[0048] For example, in the ray control mode, the control 
unit 211 displays a composite image of the CGs of panels 
301 to 303, which correspond to three choices respectively, 
as a menu, as illustrated in FIG. 3, on the composite image. 
Here if a state of the ray that is directed to one panel 303 
continues longer than a predetermined time, the control unit 
211 performs processing corresponding to the panel 303 to 
which the ray is directed. 
[0049] The inertial measurement unit (IMU) disposed in 
the controller 120 worn on the hand of the user may be used 
for determining a direction pointed by the user. Specifically, 
based on both the information acquired by the IMU (infor­
mation on the inclination and acceleration of the controller 
120) and the information on the direction of the finger 
determined in an image, the control unit 211 may improve 
the matching rate of the direction pointed by the user and the 
extending direction of the ray. 
[0050] A third control mode is a control mode in which the 
HMD 100 is controlled using hand tracking, which corre­
sponds to the position of the hand of the user (hereafter 
called "tracking control mode"). If the image processing 
device 110 is set to the tracking control mode, the control 
unit 211 determines (recognizes) the position of the hand 
based on the direction, color and shape of the user captured 
in the captured image. Then the control unit 211 controls the 
HMD 100 in accordance with the position of the hand 
(specifically, the distance between the hand and the CG) in 
the space indicated by the composite image. 
[0051] For example, as illustrated in FIG. 4, the control 
unit 211 displays the CGs of the panels 301 to 303, which 
correspond to the three choices respectively, on the com­
posite image, and calculates the distance between the three 
panels 301 to 303 and the fingertip of the index finger of the 
hand in the space indicated by the composite image. If the 
state where the distance between one of the three panels 301 
to 303 and the fingertip is the predetermined distance or less 
continues longer than a predetermined time, the control unit 
211 determines that this panel is selected. Then the control 
unit 211 performs determination processing corresponding 
to the selected panel. In the tracking control mode, just like 
the ray control mode, the menu panels (panels for displaying 
the menus) are displayed on the comer of the screen of the 
image display unit 203. 
[0052] Each of the three modes have an advantage and a 
disadvantage. For example, in the control modes in which 
control corresponding to the state of the hand (state of the 
hand determined based on the captured image) is performed 
(in the case of the ray control mode and the tracking control 
mode), the user can perform quick control intuitively. How­
ever in these control modes, the hand must be kept at a 
certain height at all times, since the hand must be included 
in the image capturing range. Therefore the ray control mode 
and the tracking control mode are not appropriate for 
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longtime control. In the OTP control mode, on the other 
hand, the user can control the HMD 100 in a state of their 
hand being lowered, although control is not so quick. In 
other words, in the OTP mode, stable control by the user can 
be expected even if the control time extends for a long time. 

[0053] The ray control mode, in which the HMD 100 can 
be controlled in accordance with the ray, is convenient in a 
case of selecting a display item (panel), of which the 
distance from the hand is long. The tracking control mode, 
on the other hand, is convenient in a case of selecting a 
display item (panel) of which distance from the hand is 
short. 

[0054] As described above, an appropriate scene to be 
used is different among the three control modes. Therefore 
if a control mode, to control the HMD 100, is appropriately 
switched (selected) among these control modes, user friend­
liness can be improved. 

(Mode Selection Processing) 

[0055] A mode selection processing, to select a control 
mode to be used for controlling the HMD 100, among the 
three control modes ( operation modes), will be described 
with reference to the flow chart in FIG. 5. When a user starts 
using the HMD 100, the processing of this flow chart starts. 
The flow chart in FIG. 5 is implemented by the control unit 
211 (e.g. processor) executing a program. 

[0056] In step S501, the control unit 211 determines 
whether a hand of the user is captured in a predetermined 
range of a captured image ( a view angle of the camera of the 
imaging unit 202: imaging range). Processing advances to 
step S502 if the hand of the user is captured in the prede­
termined range. Processing advances to step S503 if the 
hand of the user is not captured in the predetermined range. 
The predetermined range here is an entire range of the 
captured image (imaging range), for example. However in a 
case where the hand is only partially captured at the edge of 
the captured image, it may become difficult to determine the 
shape, and the like, of the hand. Therefore the predetermined 
range may be a range that is slightly inside the captured 
image, where the hand can be sufficiently captured. The 
predetermined range may, for example, also be a range that 
is fixed with reference to the position of the face of the user. 

[0057] In step S502, the control unit 211 calculates the 
distance from the imaging unit 202 (HMD 100) to the hand 
of the user by measuring the distance using the stereo 
cameras of the two cameras of the imaging unit 202. Then 
the control unit 211 determines whether the distance from 
the imaging unit 202 to the hand of the user is longer than 
a threshold Th (whether the hand of the user is distant from 
the HMD 100 more than the threshold Th). 

[0058] Generally if the user wants to perform control 
using the ray, the user will tend to move their hand forward 
to point to a target. In other words, the position of the hand 
of the user tends to become relatively distant from the user. 
Therefore in the case where the distance from the imaging 
unit 202 to the hand of the user is longer than the threshold 
Th, processing advances to step S504 to select the ray 
control mode, since it is more likely that the user is pointing 
their finger to a far position that is distant from the user. In 
the case where the distance from the imaging unit 202 to the 
hand of the user is the threshold Th or less, on the other 
hand, processing advances to step S505 to select the tracking 
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control mode, since it is more likely that the user is selecting 
a position close to the user by moving their hand toward that 
position. 
[0059] The range where the hand of the user reaches 
varies, depending on the individual. Hence the control unit 
211 may set the threshold Th in step S502 in accordance 
with the length of the arm of the user input in advance, so 
that the threshold Th is set to a value appropriate for the 
individual. In this case, the control unit 211 increases the 
value of the threshold Th as the length of the arm of the user 
is longer. For example, the control unit 211 multiplies the 
length of the arm of the user by a predetermined value ( e.g. 
0.8), and sets this value as the threshold Th. 
[0060] The HMD 100 may include (use) a time-of-flight 
(ToF) sensor to measure the distance from the imaging unit 
202 to the hand of the user. Further, the control unit 211 may 
estimate the distance from the imaging unit 202 to the hand 
of the user based on the size of the hand captured in the 
captured image. 
[0061] In step S503, the control unit 211 selects the OTP 
control mode ( control mode by the OTP using the controller 
120) as the control mode to control the HMD 100. 
[0062] In step S504, the control unit 211 selects the ray 
control mode as the control mode to control the HMD 100. 
[0063] In step S505, the control unit 211 selects the 
tracking control mode as the control mode to control the 
HMD 100. 
[0064] In step S506, the control unit 211 enables a control 
mode selected in steps S503 to S505. In other words, when 
the user performs an action ( operation) corresponding to the 
selected control mode, the control unit 211 controls the 
HMD 100 (display on the image display unit 203) in 
accordance with this action (operation). Further, the control 
unit 211 disables the control modes other than the selected 
control mode. For example, if the OTP control mode is 
selected, the control unit 211 controls the HMD 100 in 
accordance with the operation on the OTP, and does not 
control the HMD 100 in accordance with the shape or the 
position of the hand of the user. The control unit 211 may 
display a different user interface (UI) on the image display 
unit 203 in accordance with the enabled control model. The 
control unit 211 may display a display item to recognize the 
enabled control mode ( e.g. text indicating the name of the 
control mode) on the image display unit 203. 
[0065] In step S507, the control unit 211 determines 
whether processing to end the operation of the HMD 100 is 
performed. For example, if the power button of the HMD 
100 is pressed, the processing to end the operation of the 
HMD 100 is performed. If it is determined that the process­
ing to end the operation of the HMD 100 is not performed, 
processing returns to step S501. If it is determined that the 
processing to end the operation of the HMD 100 is per­
formed, processing of the flow chart ends, and the operation 
of the HMD 100 ends. 
[0066] The state of the hand of the user (whether or not the 
hand of the user is captured in a predetermined range of the 
image, and the distance from the imaging unit 202 to the 
hand of the user) tends to indicate the intention of the user 
on how the user wants to control the HMD 100. Therefore 
according to Embodiment 1, the control mode conforming to 
the intention of the user can be selected, and the HMD 100 
can be controlled in the control mode conforming to the 
intention of the user. As a consequence, user friendliness of 
the control of the HMD 100 can be improved. 
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[0067] Further, by disabling the unselected control modes, 
the processing required for the image processing device 110 
can be decreased, hence the reduction in power consumption 
by the image processing device 110 can be expected. For 
example, in the case where the OTP control mode is dis­
abled, the image processing device 110 may be controlled to 
not communicate with the controller 120. 
[0068] The processing in each step of the flow chart in 
FIG. 5 is executed by the control unit 211 in the above 
description, but the processing in each step may be executed 
by the HMD control unit 201 of the HMD 100. 
[0069] In the case where it is determined in step S501 that 
the hand of the user is captured in the predetermined range, 
the processing in step S504 or S505 may be performed 
without performing the processing in step S502. For 
example, in the case where it is determined in step S501 that 
the hand of the user is captured in the predetermined range, 
the control unit 211 may select a control mode that the user 
set in advance, out of the ray control mode and the tracking 
control mode. 

Embodiment 2 

[0070] An information processing system 1, which selects 
(switches) a control mode of the HMD 100 according to 
Embodiment 2, will be described with reference to FIG. 6. 
In Embodiment 2, the mode selection processing is different 
from Embodiment 1, hence this mode selection processing 
will be described below. 
[0071] The processing in the flow chart in FIG. 6 is 
different from the flow chart in FIG. 5 only in steps S501 and 
S502. Hence processing in only steps S601 to S603, which 
are performed instead of the steps S501 and S502, will be 
described below. 
[0072] In step S601, the control unit 211 determines 
whether the hand of the user is in contact with the OTP of 
the controller 120. If it is determined that the hand of the 
user is in contact with the OTP, it is probably because the 
user is preparing for operating the OTP, hence processing 
advances to step S503. If it is determined that the hand of the 
user is not in contact with the OTP, processing advances to 
step S602. 
[0073] In step S602, the control unit 211 determines 
whether the hand of the user is captured in a predetermined 
range of a captured image (a view angle of the camera). If 
it is determined that the hand of the user is not captured in 
the predetermined range, processing returns to step S601, 
since control that requires imaging of the hand ( control 
using ray or hand tracking methods) cannot be performed. If 
it is determined that the hand of the user is captured in the 
predetermined range, processing advances to step S603. 
[0074] In step S603, the control unit 211 determines 
whether the angle 8, between a direction pointed to by the 
finger of the user and the horizonal direction (horizontal 
plane), is larger than a threshold 8th (see FIG. 7). Processing 
advances to step S504 to select the ray control mode if the 
angle 8 is smaller than the threshold 8th. Processing 
advances to step S505 to select the tracking control mode if 
the angle 8 is the threshold 8th or more. In other words, as 
illustrated in FIG. 7, processing advances to step S504 in the 
case of angle 8=81, since the angle 8 is smaller than the 
threshold 8th. Processing advances to step S505 in the case 
of angle 8=82, since the angle 8 is the threshold 8th or more. 
[0075] Generally in a case where the user desires to 
perform control using the ray, the user moves their hand 
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forward to point to a target, such as a choice option. As a 
result, their finger tends to point forward in a direction close 
to the horizontal direction. In other words, when the user 
desires to perform control using the ray control mode, the 
angle 8 tends to be small. On the other hand, in a case where 
the user desires to perform control using hand tracking, the 
direction pointed to by their finger tends to be relatively 
closer to the upper vertical direction of the user, compared 
with the case of control using the ray, as illustrated in FIG. 
4. In other words, in the case where the user desires to 
perform control using hand tracking, the angle 8 tends to be 
large. 
[0076] Therefore if the control mode is selected in accor­
dance with the size of the angle 8, the control mode desired 
by the user can be appropriately selected. This makes it 
possible for the control unit 211 to control the HMD 100 
using the control method desired by the user. 
[0077] In the above description, the control unit 211 
switches the control mode by comparing the angle 8 
between the horizontal direction and the direction pointed to 
by the finger of the user with the threshold 8th. However the 
control unit 211 may change the threshold 8th depending on 
the conditions. For example, the attitude sensor unit 204 can 
detect a degree of the user bending forward/backward (incli­
nation of the upper body of the user), hence the control unit 
211 may determine the threshold 8th based on the inclination 
of the upper body of the user each time the processing in step 
S602 is performed. For example, the control unit 211 
decrease the threshold 8th the more the user bends forward. 
[0078] The state of the hand of the user (whether or not the 
hand of the user is in contact with the OTP, and the angle 
between the direction pointed to by the finger of the user and 
the horizontal direction) tends to indicate the intention of the 
user on how the user wants to control the HMD 100. 
Therefore according to Embodiment 2, the information 
processing system 1 can select the control mode desired by 
the user even more appropriately by determining whether 
the user is in contact with the OTP, and the angle between 
the direction pointed to by the finger of the user and the 
threshold direction. 
[0079] In the case where it is determined that the hand of 
the user is not in contact with the OTP in step S601, 
processing may advance to step S603, instead of the step 
S602. Further, in step S601, the control unit 211 may 
determine whether the hand of the user is open ( at least one 
finger of the hand of the user is not bent) or closed. Whether 
the or not the hand of the user is open can be determined by 
analyzing the captured image, and/or detecting whether the 
hand is in contact with an outer periphery of the ring of the 
controller 120. If it is determined that the hand of the user 
is closed (all the fingers of the hand of the user are bent), 
processing advances to step S503, since it is unlikely that 
control by the ray or the tracking will be performed. If it is 
determined that the hand of the user is open (at least one 
finger of the hand of the user is not bent), processing 
advances to step S602. "Hand is open" may be interpreted 
as "the index finger is not bent", and "hand is closed" may 
be interpreted as "the index finger is bent". 

Embodiment 3 

[0080] An information processing system 1 which selects 
(switches) a control mode of the HMD 100 according to 
Embodiment 3, will be described with reference to FIG. 8. 
In Embodiment 3, the mode selection processing is different 



Meta Platforms, Inc. - Ex. 1006 
Page 18

US 2025/0013302 Al 

from Embodiments 1 and 2, hence this mode selection 
processing will be described below with reference to FIG. 8. 
[0081] The processing in the flow chart in FIG. 8 is 
different from the flow chart in FIG. 5 only in steps S805 and 
S806. Hence only processing in steps S805 and S806 will be 
described. 
[0082] In Embodiments 1 and 2, the information process­
ing system 1 selects one of the OTP control mode, the ray 
control mode and the tracking control mode to control the 
HMD 100. In Embodiment 3, on the other hand, the infor­
mation processing system 1 selects a plurality of control 
modes as control modes used for controlling the HMD 100. 
[0083] In step S805, the control unit 211 selects the ray 
control mode, just like step S504, and selects the OTP 
control mode at the same time. Thereby in step S506, the 
control of operation of the HMD 100 using the ray and the 
control operation of the HMD 100 using the OTP are 
enabled simultaneously. For example, if the control of the 
pointer is enabled by using the ray and the OTP simultane­
ously, the pointer is directed to a general position by the ray 
using the left hand, and the position can be finely adjusted 
by the ring type controller 120 worn on the finger of the right 
hand. 
[0084] In step S806, the control unit 211 selects the 
tracking control mode and the OTP control mode simulta­
neously. Thereby in step S506, both control of the operation 
of the HMD 100 using the hand tracking and control of the 
operation of the HMD 100 using the OTP are enabled 
simultaneously. 
[0085] Thus in Embodiment 3, the information processing 
system 1 selects the OTP control mode simultaneously if the 
ray control mode or the tracking control mode is selected. In 
other words, in step S805, a control mode, in which both the 
control using the ray and the control using the OTP are 
enabled, is selected, and in step S806, a control mode, in 
which both the control using the hand tracking and control 
using the OTP are enabled, is selected. In Embodiment 3, the 
OTP control mode is always enabled, hence the information 
processing system 1 can always control the HMD 100 in 
accordance with the operation on the OTP. 
[0086] Instead of the ray control mode or the tracking 
control mode, a control mode, in which the HMD 100 is 
controlled in accordance with a combination of bent fingers 
( or unbent fingers) out of the five fingers of the hand in the 
captured image, may be used. Further, instead of the ray 
control mode and the tracking control mode, in which the 
HMD 100 is controlled in accordance with a state of the 
hand, a control mode, in which the HMD 100 is controlled 
in accordance with a state of another specific portion of the 
user, may be used. For example, a control mode, in which 
the HMD 100 is controlled in accordance with the position 
and movement of the forearm of the user, may be used. In 
the case of using the control mode in which the HMD 100 
is controlled in accordance with the position and movement 
of the forearm of the user, the control unit 211 selects this 
control mode if the forearm is captured by the imaging unit 
202 (if the forearm is captured in the captured image), for 
example. If the forearm is not captured by the imaging unit 
202, on the other hand, the control unit 211 selects the OTP 
control mode. 
[0087] Furthermore, a control mode, in which the HMD 
100 is controlled in accordance with a number of times of 
blinking of the eyes in a predetermined time, may be used. 
For example, in the case of using the control mode in which 
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the HMD 100 is controlled in accordance with a number of 
times of blinking of the eyes in the predetermined time, the 
control unit 211 selects this control mode if both eyes of the 
user are captured by the imaging unit to capture the images 
of the eyes (an imaging unit different from the imaging unit 
202). If both eyes of the user are not captured by this 
imaging unit, on the other hand, the control unit 211 selects 
the OTP control mode. 

Embodiment 4 

[0088] An information processing system 1, which selects 
(switches) a control mode of the HMD 100 according to 
Embodiment 4, will be described. The controller 120 here 
may include a plurality of buttons (not illustrated). A control 
mode linked to each button may be selected by the user 
pressing a button. For example, the controller 120 includes 
three buttons, and the image processing device 110 selects 
one of the OTP control mode, the ray control mode and the 
tracking control mode in accordance with the pressed but­
ton. In Embodiment 4, the mode selection processing is 
different from Embodiments 1 to 3, hence this mode selec­
tion processing will be described below with reference to 
FIG. 9. 
[0089] The processing in the flow chart in FIG. 9 is 
different from the flow chart in FIG. 6 only in steps S601 to 
S603. Hence only processing in steps S901 to S903, which 
are performed instead of the steps S601 to S603, will be 
described below. 
[0090] In step S901, the control unit 211 determines 
whether the OTP button of the controller 120 is pressed. 
Processing advances to step S503 if it is determined that the 
OTP button is pressed, since it is likely that the user is about 
to perform an operation using the OTP. Processing advances 
to step S902 if it is determined that the OTP button is not 
pressed. 
[0091] In step S902, the control unit 211 determines 
whether a tracking control button (not illustrated) of the 
controller 120 is pressed. Processing advances to step S505 
if it is determined that the tracking control button is pressed. 
Processing advances to step S903 if it is determined that the 
tracking control button is not pressed. 
[0092] In step S903, the control unit 211 determines 
whether a ray control button (not illustrated) of the control­
ler 120 is pressed. Processing advances to step S504 if it is 
determined that the ray control button is pressed. Processing 
returns to step S901 if it is determined that the ray control 
button is not pressed, since selecting an appropriate control 
mode is difficult. 
[0093] In Embodiment 4, after the user selects a control 
mode by pressing a certain button once, the control unit 211 
maintains the selected control mode until another button is 
pressed. For example, once the OTP button is pressed and 
the OTP control mode is selected, the OTP control mode is 
not cancelled even if the OTP button is released thereafter. 
An example of selecting the OTP control mode by pressing 
the OTP button was described here, but the OTP control 
mode may be selected by the finger of the user contacting the 
OTP. 
[0094] In the example described in Embodiment 4, the 
controller 120 includes buttons which are linked to each 
mode respectively, but a number of buttons to select a mode 
may be one. In this case, the control mode to be selected may 
be changed each time the button is pressed. Further, the 
controller 120 may include two buttons: a button for chang-
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ing the control mode in the forward direction (in a specific 
sequence) each time this button is pressed; and a button for 
changing the control mode in the opposite direction each 
time this button is pressed. 

Embodiment 5 

[0095] An information processing system 1, which selects 
(switches) a control mode of the HMD 100 according to 
Embodiment 5, will be described. In Embodiment 5, the 
mode selection processing is different from Embodiments 1 
to 4, hence this mode selection processing will be described 
below with reference to FIG. 10. 
[0096] The processing in the flow chart in FIG. 10 is 
different from the flow chart in FIG. 5 only in steps S501 to 
S504. Hence only processing in steps Sl00l to S1005 and 
S805, which are performed instead of the steps S501 to 
S504, will be described. Description on the processing in 
step S805 will be omitted, since this is the same as the 
processing in step S805 in FIG. 8. 
[0097] In Embodiment 5, the information processing sys­
tem 1 selects one of two types as the control mode used for 
controlling the HMD 100: the tracking control mode; and a 
mode of using both the ray control mode and the OTP mode. 
[0098] In step Sl00l, the control unit 211 determines 
whether the tracking control mode is selected at the present 
time (current point) as the control mode. Processing 
advances to step S1005 if it is determined that the tracking 
control mode is selected. Processing advances to step S1002 
if it is determined that the tracking control mode is not 
selected. 
[0099] In step S1002, assuming that the ray control mode 
and the OTP control mode are selected, the control unit 211 
determines whether the user is currently operating the con­
troller 120. For example, the control unit 211 can determine 
that the controller is currently being operated if the OTP is 
currently in-operation, the OTP button is pressed, or a button 
(not illustrated) of the controller 120 is pressed. If it is 
determined that the controller is currently being operated, 
processing returns to step Sl00l, since changing the control 
mode is not desirable (maintaining the current control mode 
is desirable). If it is determined that the controller is not 
currently being operated, processing advances to step 
S1003, since changing the control mode may cause no 
problem. 
[0100] In step S1003, the control unit 211 determines 
whether the attitude change amount of the imaging unit 202 
within a predetermined time is a predetermine value or more 
(whether the attitude of the imaging unit 202 has changed by 
the predetermined value or more), in order to prevent the 
unintended change of the control mode caused by the change 
of the attitude of the user. For this determination, the control 
unit 211 calculates the change amount of the attitude infor­
mation acquired from the attitude sensor unit 204 within a 
predetermined time, compares this change amount with a 
predetermined value. For example, it is assumed that AO is 
the attitude information at a timing before the predetermined 
time, Al is the attitude information at the current timing, and 
T is the predetermined value. In this case, Al-AO is the 
attitude change amount within the predetermined time, and 
the above determination can be performed by comparing this 
attitude change amount with T. The attitude information may 
be angle information in the polar coordinate system centered 
around the HMD 100, or a three-dimensional positional 
information in the orthogonal coordinate system. In the 
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above example, a simple subtraction is used to calculate the 
change amount, but Euclidian distance may be calculated. If 
it is determined that the attitude change amount within the 
predetermined time is the predetermined value or more, 
processing returns to step Sl00l, since it is likely that the 
user does not intend to change the control mode. If it is 
determined that the attitude change amount within the 
predetermined time is less than the predetermined value, 
processing advances to step S1004. 
[0101] In step S1003, in step S1003, as a method for 
determining whether the attitude change of the user is large, 
an example of comparing with the predetermined value was 
described. However, the control unit 211 may determine 
whether or not the attitude change of the user is large, by 
inputting the attitude information of the user and/or an 
image by which the attitude of the user can be determined 
into a model which has been pre-trained by machine learn­
ing. In other words, in step S1003, any method may be used 
if it is possible to determine a predetermined change of the 
attitude of the user (imaging unit 202). 
[0102] In step S1004, the control unit 211 determines 
whether or not a preliminary action of the tracking operation 
was performed as a preliminary operation determination 
unit. For example, the control unit 211 determines that the 
preliminary action of the tracking operation is performed 
when a shape of the hand, as illustrated in FIG. llA, is 
recognized as a preliminary action of attempting to touch a 
CG object. FIG. llA is an example of a still image, but the 
control unit 211 may determine whether or not the prelimi­
nary action was performed by a series of moving image 
within a predetermined time. For the determination algo­
rithm, an algorithm to determine a match/mismatch with a 
pre-registered preliminary action may be used, or a model 
pre-trained by machine learning may be used. The pre­
registered preliminary action need not always be a natural 
action of the user, but a predetermined action, such as 
turning the palm of the hand forward, as illustrated in FIG. 
11B, may be registered in advance. However in this case, the 
control mode is changed by the preliminary action registered 
here, hence it is necessary to prevent the change of the 
control mode unintended by the user. 
[0103] Therefore an action, by which the attempt to per­
form the tracking operation can be determined, as indicated 
in FIG. llA, should be registered, or an intentional action 
that is easily distinguished from other actions (less likely to 
be mis-recognized), as indicated in FIG. 11B, should be 
registered. Processing advances to step S505 if it is deter­
mined that the preliminary action of the tracking operation 
is performed. Processing returns to step Sl00l if it is 
determined that the preliminary action of the tracking opera­
tion is not performed. 
[0104] In step S1005, the control unit 211 determines 
whether the preliminary action of the control operation is 
performed. Specifically, it is determined that the preliminary 
action of the control operation is performed when the finger 
of the user contacts the OTP included in the controller 120, 
when the OTP button is pressed, or when a button (not 
illustrated) other than the OTP is pressed. Processing 
advances to step S805 if it is determined that the preliminary 
action of the controller operation is performed. Processing 
returns to step Sl 001 if it is determined that the preliminary 
action of the controller operation is not performed. In the 
example described here, the control unit 211 determines 
whether or not the preliminary action of the controller 
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operation is performed, but may determine whether the 
preliminary action of the ray operation is performed. 
[0105] Although the left and right hands are not distin­
guished in the above description, the control unit 211 may 
determine whether the hand is left or right as a left/right 
determination unit. Then using this determination result, the 
control unit 211 may be able to select (set) the control mode 
independently for each of the left and right hands. To 
determine the left/right hand, the left and right hands may be 
registered in advance and the left/right hand may be deter­
mined using image recognition. Further, to determine the 
left/right hands, the controller may also register the infor­
mation on which of the left and right hands the controller is 
worn in advance, and the left/right hand may be determined 
based on this information. 
[0106] In this case, the control unit 211 determines 
whether to process the left hand or the right hand before step 
Sl00l. For example, the control unit 211 may first process 
a dominant hand of the user. The processing content in each 
step in the flow chart in FIG. 10 is interpreted as the 
processing for a determined processing target hand. The 
control unit 211 determines whether processing ended for 
both the left and right hands after step S506. Processing 
returns to step SlO0l if the processing is not ended. Pro­
cessing advances to step S507 if the processing is ended. In 
the case of returning to step SlO0l, the control unit 211 
switches the processing target to the unprocessed hand of the 
left and right hands. Thereby repeatedly performing the 
processing in step Sl 001 for only one of the left and right 
hands is prevented. Needless to say, the control unit 211 may 
perform the processing for the left hand and the processing 
for the right hand in parallel by time division. In this case, 
the control unit 211 independently processes the flow in FIG. 
10 for the left hand and the right hand. 
[0107] In the above description, the phrase "processing 
advances to step Sl if A is B or more, and processing 
advances to step S2 if A is smaller (lower) than B" may be 
interpreted as "processing advances to step Sl if A is larger 
(higher) than B, and processing advances to step S2 if A is 
B or less". Further, "processing advances to step Sl if A is 
larger (higher) than B, and processing advances to step S2 if 
A is B or less" may be interpreted as "processing advances 
to step Sl if A is B or more, and processing advances to step 
S2 if A is smaller (lower) than B". In other words, as long 
as no inconsistency is created, "A or more" may be inter­
preted as "A or larger (higher; longer; more) than A", or may 
be interpreted as "larger (higher; longer; more) than A". 
Further, "A or less" may be interpreted as "A or smaller 
(lower; shorter; less) than A", or may be interpreted as 
"smaller (lower; shorter; less) than A". Furthermore, "larger 
(higher; longer; more) than A" may be interpreted as "A or 
more", and "smaller (lower; shorter; less) than A" may be 
interpreted as "A or less". 
[0108] Whereas the present invention has been described 
with reference to the preferred embodiments thereof, the 
present invention is not limited to these specific embodi­
ments, and include various forms within a scope not depart­
ing from the spirit of the invention. The above embodiments 
may be partially combined with each other as required. 
[0109] Each functional unit of each embodiment (each 
modification) described above may or may not be indepen­
dent hardware. Functions of two or more functional units 
may be implemented by common hardware. Each of a 
plurality of functions of one functional unit may be imple-
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mented by independent hardware respectively. Two or more 
functions of one functional unit may be implemented by 
common hardware. Each functional unit may or may not be 
implemented by such hardware as ASIC, FPGA and DSP. 
For example, a device may include a processor and a 
memory (storage medium) in which a control program is 
stored, and the functions of at least a part of the functional 
units included in the device may be implemented by the 
processor reading the control program from the memory, and 
executing the program. 
[0110] According to the present invention, an electronic 
apparatus can be controlled in accordance with a control 
method desired by the user. 
[0111] The various controls described above may or may 
not be performed by a single hardware (e.g., a processor or 
circuit). A plurality of hardware ( e.g., a plurality of proces­
sors, a plurality of circuits, or a combination of one or more 
processors and one or more circuits) may share the process­
ing to control the entire device. 
[0112] The above processors are processors in the broadest 
sense and include both general purpose and specialized 
processors. The general-purpose processors include, for 
example, CPU (Central Processing Unit), MPU (Micro 
Processing Unit), and DSP (Digital Signal Processor). The 
specialized processors include, for example, GPU (Graphics 
Processing Unit), ASIC (Application Specific Integrated 
Circuit), PLD (Programmable Logic Device), etc. The pro­
grammable logic devices are, for example, FPGA (Field 
Programmable Gate Array), CPLD (Complex Program­
mable Logic Device), etc. 

Other Embodiments 

[0113] Embodiment(s) of the present invention can also be 
realized by a computer of a system or apparatus that reads 
out and executes computer executable instructions ( e.g., one 
or more programs) recorded on a storage medium (which 
may also be referred to more fully as a 'non-transitory 
computer-readable storage medium') to perform the func­
tions of one or more of the above-described embodiment(s) 
and/or that includes one or more circuits ( e.g., application 
specific integrated circuit (ASIC)) for performing the func­
tions of one or more of the above-described embodiment( s ), 
and by a method performed by the computer of the system 
or apparatus by, for example, reading out and executing the 
computer executable instructions from the storage medium 
to perform the functions of one or more of the above­
described embodiment(s) and/or controlling the one or more 
circuits to perform the functions of one or more of the 
above-described embodiment(s). The computer may com­
prise one or more processors (e.g., central processing unit 
(CPU), micro processing unit (MPU)) and may include a 
network of separate computers or separate processors to read 
out and execute the computer executable instructions. The 
computer executable instructions may be provided to the 
computer, for example, from a network or the storage 
medium. The storage medium may include, for example, one 
or more of a hard disk, a random-access memory (RAM), a 
read only memory (ROM), a storage of distributed comput­
ing systems, an optical disk (such as a compact disc (CD), 
digital versatile disc (DVD), or Blu-ray Disc (BD)™), a 
flash memory device, a memory card, and the like. 
[0114] The present invention is not limited to the embodi­
ments described above, but may be changed and modified in 
various way without departing from the spirit and scope of 
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the present invention. Therefore the following claims will be 
attached to disclose the scope of the present invention. 
[0115] While the present invention has been described 
with reference to exemplary embodiments, it is to be under­
stood that the invention is not limited to the disclosed 
exemplary embodiments. The scope of the following claims 
is to be accorded the broadest interpretation so as to encom­
pass all such modifications and equivalent structures and 
functions. 

1. A control device for controlling an electronic apparatus, 
comprising: 

one or more processors and/or circuitry configured to 
perform selection processing to select either one of a first 

control mode and a second control mode as a control 
mode to control the electronic apparatus; and 

perform control processing to 1) control the electronic 
apparatus in accordance with a state of a hand of a user 
determined based on imaging by an imaging device in 
a case where the first control mode is selected in the 
selection processing, and 2) control the electronic appa­
ratus in accordance with an operation of the user 
involving a physical contact with a specific operation 
member in a case where the second control mode is 
selected in the selection processing, wherein 

the specific operation member is included in a controller, 
and 

the controller is wearable on the hand of the user. 
2. The control device according to claim 1, wherein 
in the selection processing, either one of the first control 

mode and the second control mode is selected as the 
control mode, based on a state of the hand of the user. 

3. The control device according to claim 1, wherein 
in the selection processing, either one of the first control 

mode and the second control mode is selected as the 
control mode, based on an operation on an operation 
member. 

4. The control device according to claim 2, wherein 
the one or more processors and/or circuitry is further 

configured to perform determination processing to 
determine whether or not the hand is included in a 
predetermined range, 

the first control mode is selected in the selection process­
ing in a case where it is determined that the hand is 
included in the predetermined range, and 

the second control mode is selected in the selection 
processing in a case where it is determined that the 
hand is not included in the predetermined range. 

5. The control device according to claim 4, wherein 
the predetermined range is an imaging range of the 

imaging device. 
6. The control device according to claim 1, wherein 
in a case where the first control mode is selected in the 

selection processing, (1) the electronic apparatus is 
controlled in the control processing in accordance with 
a state of the hand determined based on the imaging and 
(2) the electronic apparatus is controlled in the control 
processing in accordance with the operation involving 
the physical contact of the user with the specific 
operation member. 

7. The control device according to claim 2, wherein 
the second control mode is selected in the selection 

processing in a case where the user is in contact with 
the specific operation member, and 
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the first control mode is selected in the selection process­
ing in a case where the user is not in contact with the 
specific operation member. 

8. The control device according to claim 1, wherein 
the first control mode is either one of a third control mode 

and a fourth control mode, 
the electronic apparatus is controlled in the control pro­

cessing in accordance with a position on an extended 
line in a direction pointed by the hand of the user in a 
case where the third control mode is selected in the 
selection processing, and 

the electronic apparatus is controlled in the control pro­
cessing in accordance with a position of the hand of the 
user in a case where the fourth control mode is selected 
in the selection processing. 

9. The control device according to claim 8, wherein 
in a case of selecting the first control mode, 
in the selection processing, the third control mode is 

selected as the first control mode in a case where a 
distance between a position of the hand of the user and 
the imaging device is longer than a first threshold, and 

in the selection processing, the fourth control mode is 
selected as the first control mode in a case where a 
distance between a position of the hand of the user and 
the imaging device is shorter than the first threshold. 

9. The control device according to claim 9, wherein 
the first threshold is a value based on a length of an arm 

of the user. 
11. The control device according to claim 8, wherein 
in the case of selecting the first control mode, 
in the selection processing, the third control mode is 

selected as the first control mode in a case where an 
angle between a direction pointed by the hand of the 
user and the horizontal direction is smaller than a 
second threshold, and 

in the selection processing, the fourth control mode is 
selected as the first control mode in a case where an 
angle between a direction pointed by the hand of the 
user and the horizontal direction is larger than the 
second threshold. 

12. The control device according to claim 1, wherein 
the specific operation member is any one of an optical 

trackpad, a touch pad, a touch panel, a cross key, a 
joystick, and a track pad device. 

13. The control device according to claim 1, wherein 
the controller is wearable on a finger of the user. 
14. The control device according to claim 1, wherein 
the one or more processors and/or circuitry is further 

configured to perform left/right determination process­
ing to determine the left or right hand of a user, and 

in the selection processing, a control mode can be selected 
independently for each of the left and right hands of the 
user, utilizing a determination result of the left/right 
determination processing. 

15. The control device according to claim 1, wherein 
in a case where a predetermined change of the attitude of 

the imaging device is detected, a current control mode 
is maintained in the selection processing. 

16. The control device according to claim 1, wherein 
the one or more processors and/or circuitry is further 

configured to perform preliminary action determination 
processing to determine whether a state of the hand of 
the user is a state of preliminary action for performing 
an operation, and 
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in the selection processing, a control mode is selected 
based on a result of determination by the preliminary 
action determination processing. 

17. A method for controlling an electronic apparatus, 
comprising: 

a selection step of selecting either one of a first control 
mode and a second control mode as a control mode to 
control the electronic apparatus; and 

a control step of 1) controlling the electronic apparatus in 
accordance with a state of a hand of a user determined 
based on imaging by an imaging device in a case where 
the first control mode is selected in the selection step, 
and 2) controlling the electronic apparatus in accor­
dance with an operation of the user, involving a physi­
cal contact with a specific operation member, in a case 
where the second control mode is selected in the 
selection step, wherein 

the specific operation member is included in a controller, 
and 

the controller is wearable on the hand of the user. 
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18. A non-transitory computer readable medium that 
stores a program, wherein the program causes a computer to 
execute a method for controlling an electronic apparatus, the 
method comprising: 

a selection step of selecting either one of a first control 
mode and a second control mode as a control mode to 
control the electronic apparatus; and 

a control step of 1) controlling the electronic apparatus in 
accordance with a state of a hand of a user determined 
based on imaging by an imaging device in a case where 
the first control mode is selected in the selection step, 
and 2) controlling the electronic apparatus in accor­
dance with an operation of the user, involving a physi­
cal contact with a specific operation member, in a case 
where the second control mode is selected in the 
selection step, wherein 

the specific operation member is included in a controller, 
and 

the controller is wearable on the hand of the user. 

* * * * * 




