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(57) Summary: In an electronic display, such as a digital camera, values and items for states that can be selected in multiple stages are
positioned in order in designated places within a virtually set section of a circle or ellipse on the display panel in order to improve the display
of the set state, and with the designated order maintained, the values or numbers set there are displayed at designated positions on the
virtually set circle or ellipse,and displayed in patterns that enable the selected values or items to be distinguished from other values or

items.
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Technical fields

This invention relates to a display method and display device for
displaying, set values, and the like, in case multiple levels of set values
exist on a display device, such as the set values for the shutter speed and
aperture on a digital camera, for example.

Background technology

Conventionally, in a device equipped with a display panel for displaying
captured (taken images), such as a digital camera or video camera, the
captured images are superimposed on that display panel, and the various
setting state is displayed.

For example, in a memory card with semiconductor memory installed, in
the case of a digital camera that has recorded the captured images as
digital data, the shutter speed value and aperture values when capturing
are displayed. There are cases where these values can be freely set by
user operation and cases when they are automatically set on the camera
side, but in either case, by displaying the set values corresponding to the
captured state at that time on the display panel, these are notified to the
person performing the capture operation which is convenient.

Additionally, even in the various types of set state, such as capture mode,
they are simultaneously displayed on the display panel.

In unexamined patent publication 2002-163103 issued by the Japan
Patent Agency, a conventional display example on which the operating
mode and the like of the display panel is displayed, is disclosed.

By the way, in case there are multiple instances of the values and modes
that can be set, there is the problem that when displaying the currently set
values and modes on the display panel it is not simple to know what other
values and modes can be set.
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For this reason, we can consider a display panel that can not only display
the currently set values or modes, but can also simultaneously display
other values and modes that may possibly be set on the display panel.

In the case of the processing described in unexamined patent publication
2002-163103 described above, after displaying the mode display field in a
ring shape, the respective operating modes are displayed, and the
mode(menu) of these that has been selected is displayed in the center.
However, in the ring-shaped mode display described in patent reference
document 1, the operating mode (menu) is only displayed in part of the
display area allocated on the nearest side, and in the other display area,
text and the like are not displayed, which leads to the problem that it is not
easy to know what kind of selections are possible and what key operations
to perform without rotating the ring shape.

In particular, in the case of the digital camera described above, for values
for which it may be necessary to change as necessary during the capture
process, such as shutter speed and aperture settings, it is better to be
able to simply know the values that can be set. For this reason, rather than
the ring-shaped display mode described in unexamined patent publication
2002-163103, we considered a display format in which all values can be
constantly displayed on one screen. However, if all the values are
constantly displayed on one screen in this way, multiple values and text
shall be displayed on the display panel, and it would be difficult to view.

Additionally, when it comes to the set state for values such as shutter
speed and aperture values, it is desirable to be able to simply know what
Is being selected from the display. This was not known from the
conventional display format, however. By, for example, preparing a display
area in a ring shape as in unexamined patent publication 2002-163103,
the shutter speed and aperture values and the like are allocated to the
respective regions, and if a certain position shows the fastest shutter
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speed, the operation to rotate the ring-shaped display is necessary, and
the issue that it is not possible to judge the setting state quickly occurs.

The aim of this invention is to improve the display of setting states for
electronic devices like digital cameras.

Description of the invention

The first invention is a display method for displaying the setting state of
digital equipment,

in which values or items for states selected at multiple levels are
allocated in a designated order within part of the range of a virtually-set
circle or ellipse,

and in the state maintained in the aforementioned designated order, the
values or items selected from these are displayed in a designated position
in the aforementioned virtually-set circle or ellipse, and these selected
values or items are displayed in patterns that allow them to be
distinguished from other values or items.

By doing this, the values and items for the selected state are allocated
and displayed within part of the range of the virtually-set circle or ellipse,
and not only can the selected values and items be understood based on
the display at the designated position, but, for example, if values are
displayed, values other than the selected values can be easily understood
based on the allocation state of each value. It is also possible to easily get
a hint on where the selected values are within the selectable range.

The second invention, in regard to the display method for the invention in
the first invention,

in which the virtually-set circle or ellipse in the aforementioned display
panel is a circle or ellipse virtually-set in 3D with the aforementioned
display panel having display surfaces and designated angle, and the
values and items allocated along this virtually-set circle or ellipse are
displayed as text or numbers inclined along the arc of the circle.
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By doing this, the selected values and items can be displayed three-
dimensionally with other values or items, and they are in a display format that
IS easy to understand.

The third invention, in regard to the display method for the invention in the
second invention,

in which among the values and items other than the aforementioned selected
values, the values and items allocated at the rear of the aforementioned
virtually-set circle or ellipse are displayed as inverted text or numbers.

By doing this, the values and items allocated in this position can be easily
judged from the display.

The fourth invention, in regard to the display method for the invention in the
first invention,
in cases where the mode for selecting the aforementioned values or items are
selected is set, based on the state from which only the values and items are
selected from the aforementioned display panel, values and items other than
the values and items selected at that time along the aforementioned virtually-
set circle or ellipse spread out, and change into the state in which they are
allocated and displayed in the aforementioned order.

By doing this, it is simple to judge from the display on the display panel if this
Is the mode for making a selection.

The fifth invention, in regard to the display method for the invention in the first
invention,

displays the selected values and items with a larger text or number size than
other values and items, thus displaying them in a pattern in which they can be
distinguished.

In this way, the display state is easier to understand.
The sixth invention, in regard to the display method for displaying the setting
state of electronic devices,

allocates the values and items in the first state in which they can be selected
from multiple levels in the designated order along the aforementioned virtually-
set first circle or ellipsis,
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and in a state in which the aforementioned designated order is maintained,
the values and items selected from among these are displayed in the
designated position of the aforementioned virtually-set first circle or ellipse,
and these selected values or items are displayed in a form in which they can
be distinguished from other values or items,

and, further, the values and items in the second state that can be selected in
multiple levels are allocated in a designated order along a partial range of the
virtually-set second circle or ellipse on the display panel,

and in a state in which they are maintained in the aforementioned designated
order, the values or items selected from among these are displayed in a
designated position of the aforementioned virtually-set second circle or ellipse,
and these selected values or items are displayed in a form in which they can
be distinguished from other values or items.

By doing this, they are allocated and displayed in the partial range of the
virtually-set circle or ellipse, as characters, numbers, or icons, and the
selected values and items can be understood based on the display in the
designated positions of the respective levels, and, for example, adjustable
items and items that are adjustable for each item are easy to understand, and
can be displayed simultaneously, meaning that extremely easy to understand
menu screens can be displayed.

The seventh invention, in regard to the display method for the invention in the
sixth invention,

In which the items allocated along the partial range of the virtually-set first
circle or ellipse on the aforementioned display panel are items carried out by
operational input, and the items displayed in the aforementioned designated
position of the first circle are selectable values allocated and displayed along
the partial range of the second circle or ellipse.

By doing this, the selected values and items can be displayed three-
dimensionally, and be in a good display form that is easy to understand.

In the eighth invention, in regard to the display method for the invention in the
sixth invention,
the virtually-set first and second circle or ellipse on the aforementioned
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display panel is a circle or ellipse that is virtually set three-dimensionally at
the designated angle of the display face of the aforementioned display panel,
and the values and items located along this virtually-set first or second circle
or ellipse can be displayed as text or numbers at a slant along the arc of the
circle.

By doing this, the values and items allocated in this position can be easily
judged from the display.

The ninth invention, in regard to the display method for the invention in the
eighth invention,

in which, among the values or items other than the aforementioned selected
values, values or items allocated behind the first or second circle or ellipse are
displayed as inverted text or numbers.

By doing this, the values or items located in this position can be easily judged
from the display.,

The tenth invention, in regard to the display method for the invention in the
eighth invention,

in which the selected values or items are displayed in a pattern that
distinguishes them from other values and items.

By doing this, the display format is easier to understand.
The eleventh invention, in regard to the display method for the invention in the
sixth invention,

in which the values that can be selected from the items selected from among
the items allocated along the aforementioned first circle or ellipse are
allocated along the aforementioned second circle or ellipse.

By doing this, the items displayed along the two circles or ellipses are in a
display format that shows that the items or values are interrelated.
The twelfth invention, in regard to the display method for the invention in the
sixth invention,
in which the figure or text showing the item selected from among the items
allocated along the first or second circle or ellipse can be displayed at a
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different position to the position along the aforementioned first or second
circle or ellipse on the aforementioned display panel.

By doing this, it is easy to see what items are selected.

The thirteenth invention is a display device equipped with an operational
means of performing the operational input, a display panel for displaying the
set state set by the operational means, and based on the operational input in
the aforementioned operational means, in addition to controlling the setting of
any of the values or items among the values or items that can be set at
multiple levels, in case the control of that setting is performed, the values or
items that can be set within the aforementioned multiple levels are allocated in
a designated order along part of the virtually-set circle or ellipse on the display
panel, and in the state in which they are maintained in the aforementioned
designated order, the values or items set with the operation in the
aforementioned operational means are displayed in the designated position on
the aforementioned virtually-set circle or arc, and it is equipped with a control
means for performing display control so that these selected values or items
can be distinguished from other values or items.

By doing this, the values or items of the selectable state can be allocated and
displayed along part of the range of the virtually-set circle or ellipse, and it is
not only easy to know the selected values from the display in the designated
position, but, for example, if the value is displayed, it is easy to judge values
other than the selected values from the allocation state of each value. Further,
it is easy to provide a hint of where within the selectable range the selected
value is.

The fourteenth invention, in regard to the display method for the invention in
the thirteenth invention,
in which for the controls in the aforementioned control means, the virtually-set
circle or ellipse in the aforementioned display panel is a circle or ellipse
virtually set three-dimensionally with the display face of the aforementioned
display panel at a designated angle, and the values or items allocated along
this virtually-set circle or ellipse can be displayed as text or numbers at a slant
along the arc of the circle.

10
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By doing this, the selected values or items, and the other values or items are
displayed in a three-dimensional way, and this is a good display format that is
easy to understand.

The fifteenth invention, in regard to the display method for the invention in
the fourteenth invention,

in which the aforementioned control method, in relation to values and items
allocated behind the aforementioned virtually-set circle or ellipse among the
values or items other than the aforementioned selected values or items,
controls in a way that inverted text or numbers are displayed.

By doing this, the values and items allocated in this position can be easily
judged from the display.

The sixteenth invention, in regard to the display method for the invention in
the thirteenth invention,

in which, with the aforementioned operational method, in case the
aforementioned mode for selecting the values is set, the aforementioned
control means controls the display in a way that based on the state in which
only the selected values or items are displayed on the aforementioned display
panel, spreads out the values or items other than the selected values or items
and changes the state to that in which they are displayed in the
aforementioned designated order.

By doing this, it is easy to judge whether it is in the selected mode from the
display on the display panel.

The seventeenth invention, in regard to the display method for the invention in
the thirteenth invention,

in which the aforementioned control means controls the values or items
selected by the operation in the aforementioned operational means so that the
text or numbers are displayed larger than other values or items, thus
displaying them in a way that they are distinguishable.

By doing this, the display format is easy to understand.

The eighteenth invention, is a display device which, based on the means for
carrying out the operational input,

and based on the display panel displaying the set state set by the operational
means and the operational input in the aforementioned operational means, not

11
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not only controls the first or second values or items in either of the values or
items that were settable in the multiple levels, but when controlling the first or
second values or item settings, allocate the first or second values or items that
can be set on the aforementioned multiple levels when setting the first or
second values or items, in order along the partial range of the virtually-set first
or second circle or ellipse on the display panel, and in the state in which the
aforementioned designated order is maintained, displays the designated
position of the aforementioned virtually-set first or second circle or ellipse, and
Is equipped with a control means for controlling the display so that the
patterns distinguish the selected values or items from other values or items.
By doing this, for each of the multiple levels, they are allocated and displayed
in a partial range of the virtually-set circle or ellipse as text, numbers, or icons
and the like, so that the selected values and items can be understood from the
display in the designated position of each of the respective levels, and so, for
example, the adjustable items and the adjustable values for each item, can be
simultaneously displayed, and an extremely easy-to-understand menu screen
can be displayed.

The nineteenth invention, in regard to the display method for the invention in
the eighteenth invention,

in which, with the control in the aforementioned control means, the first and
second virtually-set circle or ellipse in the aforementioned display panel is the
first or second circle or ellipse virtually set in a three-dimensional way at a
designated angle on the display surface of the aforementioned display panel,
and the values and items allocated along this virtually-set first and second
circle or ellipse are displayed as text or numbers at a slant along the arc of the
circle.

By doing this, the selected values and items and other values and items are
displayed in a three-dimensional way, and this is a good format that is very
easy to understand.

The twentieth invention, in regard to the display method for the invention in
the nineteenth invention,

in which the aforementioned control means, for the values and items located
in the rear of the aforementioned virtually-set first and second circle or ellipse

12
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among the values and items other than the aforementioned selected values
and items, controls them so they are displayed as inverted text or numbers.

By doing this, the values and items allocated in these positions can be easily
judged from the display.

The twenty-first invention, in regard to the display method for the invention in
the eighteenth invention,

in relation to the operation of the aforementioned operation means, in case
the mode in which the aforementioned first or second values or items are
selected is set, the aforementioned control means, from a state in which only
the first or second items or values selected in the aforementioned display
panel are displayed, spreads out the values or items selected at that time and
the other values and items along the aforementioned virtually-set first or
second circle or ellipse, and controls the display so that it changes into the
displayed state allocated in the aforementioned designated order.

By doing this, it is easy to judge whether it is in the selected mode from the
display on the display panel.

The twenty-second invention, in regard to the display method for the
invention in the eighteenth invention, in which the aforementioned control
means tries to control the values and items selected in the operation of the
aforementioned operation means by displaying them in a pattern that
distinguishes them from other values and items.

By doing this, the display state is easier to understand.

The twenty-third invention, in regard to the display method for the invention in
the eighteenth invention, in which the aforementioned control means tries to
control the display so that the selected values for the items selected from the
items allocated along the aforementioned first circle or ellipse so that it is
allocated along the second circle or ellipse.

By doing this, it becomes a display format in which it is easy to understand the
interrelation between the items and numbers displayed along the two circles
and ellipses.

The twenty-fourth invention, in regard to the display method for the invention
in the eighteenth invention,

10
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in which the aforementioned control means controls the display in a way that
the figures and text indicating the items selected from the items allocated
along the aforementioned first and second circle or ellipse are displayed in a
different location to the aforementioned respective circles or ellipse.

By doing this, the selected items are easier to understand.

A simple explanation of the drawings

Figure 1 is a block diagram showing a configuration example of the digital
camera in the first mode of this invention.

Figure 2 is a flowchart showing a display change example when operating the
first mode of this invention.

Figure 3 is a flowchart showing a display change example for the selection
operation in the first mode of this invention.

Figure 4 is an explanatory drawing showing a display example (example of
normal mode) of the first mode of this invention.

Figure 5 is an explanatory drawing showing a display example (example of
transitioning to operating mode) in the first mode of this invention.

Figure 6 is an explanatory drawing showing a display example (example of
transitioning to operating mode) in the first mode of this invention.

Figure 7 is an explanatory drawing showing a display example (example of
transitioning to operating mode) in the first mode of this invention.

Figure 8 is an explanatory drawing showing a display example (example of
transitioning to operating mode) in the first mode of this invention.

Figure 9 is an explanatory drawing showing a display example (example of
changing settings) in the first mode of this invention.

Figure 10 is an explanatory drawing showing a display example of the display
based on the first mode of this invention.

Figure 11 is an explanatory drawing showing another display example of the
display based on the first mode of this invention.

11

14




WO 2004/090703 PCT/JP2004/004956

10

15

20

25

Figure 12Ato Figure 12E is an explanatory drawing showing the display
example according to the second mode of this invention.

Figure 13 is a flowchart showing the display processing according to the
second mode of this invention.

Figure 14 is an explanatory drawing showing a display example of the display
according to the second mode of this invention.

Figure 15 is an explanatory drawing showing another display example of the
display according to the second mode of this invention.

Figure 16 is an explanatory drawing showing yet another display example of
the display according to the second mode of this invention.

Best mode of carrying out this invention
The first mode of carrying out this invention is explained with reference to
Figures 1 through 11.

This example is an example applied to an electronic device called a digital
camera, in which the capture (filming) of still images and moving images is
carried out, and the captured data is stored on a storage means (or recording
means), such as semiconductor memory. The digital camera in this example
displays the captured images on a configured display means, such as a liquid
crystal display, and can capture images while confirming the image displayed
on this display panel.

Figure 1 is a drawing showing an example of the overall configuration of the
digital camera. The image light imaged by the image sensor 13, such as CCD
iImage sensor on the capture screen via an optical system, such as the lens
11, etc., is read as electrical signals and provided to the captured image
processing section. In this case, the optical route allocated by the lens 11,
etc., is allocated by the iris mechanism, and the control by the control section
18, to be described later, sets the aperture value. In terms of the aperture
value, the configuration selected from the multiple values set in

12
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advance. This image sensor 13 is equipped with a so-called electronic shutter
function, and the time the light is received is controlled by the light-receiving
sensor in the image sensor, and from a high-speed shutter to a low-speed
shutter, the configuration is such that the shutter speed can be changed in
multiple levels. In the explanation below, when simply talking of shutter speed,
we are referring to this electronic shutter speed.

There are cases in which this aperture value and shutter speed can be freely
set by user operation and cases in which they are automatically set according
to the capture conditions at the time. However, as the aperture value and
shutter speed are interrelated values, if one of them is set by user operation,
normally the other one will be automatically set to an appropriate value.

In the captured image processing section 14, the captured image signals
read from the image sensor 13 are processed as image signals (video signals)
in a designated format, and the image signal output from this captured image
processing section 14 is provided to the image processing section 15, and
various image processing is performed. Even image processing in which
various text, numbers and images are superimposed on the image signals for
display to be described later, is carried out by this image processing section
15. Additionally, when superimposing this text, numbers or images, and the
like, when performing the display, to be described later, there are cases when
it is necessary to change the normal display state, such as the size and slant
of the displayed text. However, even the calculation processing required for
performing this kind of special display is carried out by this image processing
section 15.

The image signals for display processed by this image processing section 15
are supplied to the display means 19, and the captured images are displayed
on the display panel equipped with this display means 19. For the display
panel, a liquid crystal display may be used, for example. Additionally, internal
memory 16 and memory card 17 are connected to this image processing
section 15, and at the designated timing, the captured image signals can be
stored in the internal memory 16 or memory card 17.

13
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The memory card 17 is a recording medium that is freely detachable from the
camera unit.

The signal processing of the captured images on the image sensor 13 and
on the captured image processing section 14 and image processing section
15, the display processing 19 by the display means, and the storage
processing of the image signals on the internal memory 16 and memory card
17 is controlled and executed by the control section 18. In the control section,
the operation means 20 consisting of the operation key and dial, etc. is
connected, and based on the operations of the operation means 20, the
control section 18 controls the capture behavior. Additionally, the configuration
Is such that the settings for each capture-related mode are controlled by the
control section 18 based on the operation of the operation means 20.

When the digital camera in this example, configured in this way, captures
Images, the setting state related to the capture is displayed on the display
panel consisting of the display means 19, in the form of text, numbers, and
images. For the display of the text, numbers, and images, image processing is
executed in which they are superimposed on the image signals for display by
the image processing section 15.

Below, when we described the display processing on the display panel of the
digital camera in this example, during normal capture the display, such as, for
example, in Figure 4, is displayed. That is to say, in a state in which the
captured images are displayed on a background, and that image is in a
superimposed state, the shutter speed display 101 and aperture value 102 set
at that time are displayed on the right edge of the screen as numbers and text.
In terms of the shutter speed value, when, for example, the shutter speed is
1/125 seconds, only the denominator 125 is displayed. In terms of the
aperture value, the F at the front is displayed. Further, at the top of the screen,
there is the figure display 103 showing an estimate of the remaining battery
life, the possible capture time display 104, the capture mode display 105.
Additionally, in the center of the screen, there is the frame display 106
indicating the range in which the focus is performed automatically.

14
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In this state, in the operation of operation means 20, when choosing the mode
in which the shutter speed value and aperture value are selected, the control
section 18, after moving the shutter speed value display 101 and aperture
value display 102 to the center of the screen, as shown in Figure 4, the other
values that can be selected can be displayed simultaneously. Figure 2 is a
flowchart showing this display change processing when control is executed by
the control section 18. Firstly, if the mode for selecting the shutter speed value
or aperture value is selected, the current shutter speed value display and
aperture value speed are gradually moved to the center of the screen (step
S11). Then, the values set before and after the currently set shutter speed and
aperture values are displayed above and below the currently set values in the
center (step S12). Then, the currently set shutter speed values and aperture
values are displayed in a state where they appear at the front (step S13).

Figures 5 through 8 are drawings that show an example of the display move
processing state in steps S11 through S13. Firstly, based on the state
involving the shutter speed value 101 and aperture value 102 displayed in
Figure 4, as shown in Figure 5, for example, the shutter speed value 111 and
aperture value 112 are moved to the center of the screen. Then, finally, as
shown, for example, in Figure 16, the shutter speed value display 121 set at
that time is displayed on the left side of the focus frame display 106, and the
aperture value display 124 set at that time is displayed on the right side of the
focus frame display 106.

In the state in which the shutter speed value display 121 and aperture value
124 are displayed as in Figure 6, the display of the shutter speed 122 that is
set faster than the currently set shutter speed value (1/160 in the example in
Figure 6) is displayed in a which that it gradually spreads to the top part from
current shutter speed display 121. Further, the display of the shutter speed
value that can be set at a lower speed than the currently set shutter speed
value is displayed in a way that it gradually spreads downward from the
currently set shutter speed value.
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In the same way, as shown in Figure 6, the display 125 of the aperture value
that can be set more to the open side that the currently set aperture value
(F4.0 in the example in Figure 6) is displayed in a way that it is gradually
spread to the upper side from the currently set value 124. Further, the display
126 of the aperture value that can be set more to the closed side than the
currently set aperture value is displayed in a way that it is gradually spread to
the lower side from the currently set value 124.

When displaying configurable shutter speeds and aperture values other than
the currently set values in a spread-out way, these values are spread along
the virtually-set circle arc three-dimensionally on the screen. The circle
virtually set three-dimensionally on this screen is a circle located on a plane at
a designated angle to the display screen of the display panel, and the angle
taken by this display screen of the display panel and the surface located on
the circle is an intersecting angle that is slightly smaller than 90 degrees.

Figure 7 is a drawing that shows an example of the state in which the shutter
speed value and aperture values that can be set other than the currently set
values are displayed in a spread-out way. The display 122’ of the shutter
speed that can be set faster than the currently set shutter speed is displayed
spread out along the arc above the currently set shutter speed display 121.
Further, the display 123’ of the shutter speed that can be set slower than the
currently set shutter speed is displayed spread out along the arc below the
currently set shutter speed display 121.

In the same way, as shown in Figure 7, the display 125’ of the aperture value
that can be set more on the open side than the currently set aperture value is
displayed spread out along the arc of the circle above the currently set
aperture value display 124. Additionally, the display 126 of the aperture value
that can be set more to the closed side than the currently set aperture value is
displayed spread out along the arc of the circle below the currently set
aperture value display 124.
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Figure 8 shows an example of the state when it is completely spread out. The
display 122" of the shutter speed value that can be set faster than the
currently set shutter speed value is displayed so that it spreads along the arc
of the circle above the currently set shutter speed value 121. Further, the
display 123" of the shutter speed value that can be set slower than the
currently set shutter speed value is displayed so that it spreads along the arc
of the circle below the currently set shutter speed value 121.

In the same way, as shown in Figure 8, the display 125" of the aperture value
that can be set more to the open side than the currently set aperture value is
displayed in a way that it is spread along the arc of the circle above the
currently set aperture value display 124. Further, the display 126" of the
aperture value that can be set more to the closed side than the currently set
aperture value is displayed in a way that it is spread along the arc of the circle
below the currently set aperture value display 124. Additionally, as shown in
step S13 of the flowchart in Figure 2, in the state displayed as shown in Figure
8, the current shutter speed value display 121 and current aperture value
display 124 are shown in a magnified state as large numbers and text. The
transition of the displays from the state shown in Figure 4 to that shown in
Figure 8 may be a relatively short time of, for example, several seconds.

In this example, finally, as shown in Figure 8, the currently set values 121,
124 and the display of the values 122”7, 123", 125", 126" before and after, are
allocated at a fixed angle intervals on the virtually-set circle. Additionally, the
displayed numbers and text are gradually slanted along the virtually-set circle
arc, and as they separate from the currently-set values, the text size becomes
smaller. However, in the case in this example, only part of the range of the
virtually-set circle is used for allocation, and the values are not placed evenly
through 360 degrees.
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Additionally, although it is not a problem when displaying all allocated
values only in the range of the closest 180 degrees in virtually-set circle, in
case it is necessary to allocate values to the 180 degree range of the virtually-
set circle behind that, here, these text and numbers can be inverted and
displayed.

In this way, there is the display transition when in operating mode shown in
the flowchart of Figure 2, and by displaying as shown in Figure 8, the shutter
speed and aperture can be selected by user operation, In this selectable state,
the set shutter speed and aperture are changed by operating the operation
means 20 with a designated key.

The flowchart in Figure 3 is a flowchart showing an example of the display
change processing when this shutter speed or aperture are selected. When
there is a selection operation, the display of the value selected at that time is
rotated along the virtually-set circle so that it is displayed in the center of the
screen (step S21). The currently set value is then displayed, in magnified
form, in the center of the screen (S22).

Figure 9 is a drawing showing an example of when this kind of selection
operation is performed. Here, an example of when changing the 1/160 second
speed shown in Figure 8 to 1/500 seconds is shown. By changing it in this
way the display 131 of the currently set value in the center of the screen can
be displayed as 500. In this case, the order of allocating the other settable
values that are displayed along this virtually-set circle does not change, and
the values displayed with display 132 of the shutter speed values that can be
set to a faster speed that the set shutter speed become fewer. On the
contrary, the values that can be displayed as display 133, 134 shutter speed
values that can be set to a slower speed than the set shutter speed value
increase.

In the example in Figure 9, an example where, by increasing the displayed
values, values are also allocated to the rear 180-degree range of the virtually-
set circle is shown.
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In terms of the display 134 in the rear, the text can be inverted, so that it is
easy to see which ones are in the rear.

Further, by changing the shutter speed, the set aperture value also changes,
and, in the example of Figure 9, this is changed to F2.5. At this time, the
display 135 of the currently set value in the center of the screen is displayed
as F2.5, so the number of values that can be displayed with an aperture value
display 136 that can be set more to the open side becomes fewer. On the
contrary, the values displayed with the display 137, 138 of aperture values that
can be set more to the closed side than the set aperture value increase, and
for the rear edge section 138, the text is inverted so that it is easy to judge
which ones are in the rear.

After the selection operation has ended in this way, the reverse display
transition processing to the display changes from Figure 4 to Figure 8 takes
place, and the processing to return it to the display format shown in Figure 4
once again is executed.

Here, as an example of changing the shutter speed through a user operation,
not only can the selected value be understood from the display in the center,
but the values other than the selected values can also be easily judged based
on the allocation state of each value. Further, this also easily provides a hint of
what area within the selectable range the selected value is. Additionally, for
the text and numbers displayed in the rear of the virtually-set circle, even if, for
example, the highest speed shutter values are selected, it is easy to judge the
shutter values that can be selected from the low-speed side based on the
overall display. In this way, by performing the display processing in this
example, the display is in virtually the same format as when displaying the
shutter value or aperture value displayed physically on the dial button and is a
display format that is extremely easy to understand.
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Further, in case there is no selection operation, as shown in Figure 4, only
the currently-set values are displayed in a small form on the screen, so during
normal capture as well, the display of the numbers or text and the like does
not interfere with the captured image.

In the display examples shown in Figures 4 through 9, the virtually-set circle
on the screen is allocated in a way that the values are lined up vertically, but
the circle can also be allocated in a way that the values are lined up
horizontally. For example, as shown in Figure 10, the display 141 of the set
shutter speed and the display 144 of the set aperture value are displayed in
virtually the center of the screen, and the display 142, 143, 145, 146 of the
values before and after that may be allocated almost equidistantly on an
ellipse stretching in the horizontal direction. In the example in Figure 10, the
circle virtually set on the screen is not set to allow values on all 360 degrees of
the screen, and only part of the screen is displayed.

Additionally, in terms of the virtually-set screen, the plane comprising that
circle was set to a three-dimensional circle with a designated angle to the
display surface of the display panel. However, the text and numbers may be
allocated to a virtually-set circle on the same plane as the display surface of
the display panel. Figure 11 is a drawing shown in the display example in this
case, and the display 151 of the set shutter speed value and the display 154
of the set aperture value is displayed virtually in the center of the screen, and
the display 152, 153, 155, 156 of the values before and after this are at almost
constant angle intervals. In the case of the example shown in Figure 11, the
size of the text and numbers is the same for values other than the currently
set values.

In the examples up to now, we have explained the case in which the shutter
speed value and aperture value are selected; however, it is also possible to
apply this to processing where other adjustable values are selected in multiple
levels. Additionally, for display formats and displayed values as well, one
example is given in the drawings described above, but other display formats
are available.
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For example, in the example described above, the currently set values are
displayed in magnified form, but provided that they are displayed in a pattern
where they can be distinguished from other displays, they can be in other
display formats. For example, the color of the currently-set values may be
different from that of other values.

Additionally, in the examples explained up until now, a circle is virtually set as
a display format, and the values are allocated around that circle, but it is also
possible to virtually set an ellipse and allocate values around this.

Next, the format in the second mode of this invention is explained with
reference to Figures 12 through 16.

This example is an example applied to an electronic device called a digital
camera, in which the capture (filming) of still images and moving images is
carried out, and the captured data is stored on a storage means (or recording
means), such as semiconductor memory. The digital camera in this example
displays the captured images on a configured display means, such as a liquid
crystal display, and can capture images while confirming the image displayed
on this display panel.

In terms of the overall configuration of the digital camera, for example, the
same configuration as in the first mode described above can be applied. In
this example, the menu screen displayed on the display means based on the
control by the control section 18 is carried out as shown in the example of
Figure 12, and the display during operation is carried out based on the
operation of the operation means 20.

When explaining the display example in Figure 12, in this example, for
example, as shown in Figure 12A, for the setting item display 210 and the
display 230 of the numbers that can be selected for the items displayed in
display 210, only a partial range of the virtually-set circle with designated
angles to the screen display surface for the respective screens is used.
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In other words, for the setting item display 210, only a partial range of the
virtually-set circle (ellipse) on the screen is used, and for each equal angle,
text or images(icons) showing the respective set items are displayed. In
Figure 12A, display 211, with the text “ISO” displaying the capture sensitivity,
indicates the state displayed on the front surface, which is the selected
position. In this example, only the front display 211 is in a state in which it is
slightly protruding forward from the virtually-set circle, and displays the setting
item “ISO” in comparatively large text. The other displays on the circle are
setting items displayed as comparatively small icons on the virtually-set circle.
Additionally, this selected “ISO” displays the display 221 using an image
displayed as a three-dimensional icon slightly up from the center of the circle
formed with setting item display 210. This three-dimensional display 221 is
displayed as a three-dimensional polygon model.

Therefore, the setting item (here, it is “ISO”) only uses a partial range on the
virtually-set circle (ellipse) on the screen and displays the numbers indicating
the respective numerical values in each equal angle range. Here, the
numerical value “200” displayed on display 231 at the front position indicates
the capture sensitivity set at that time, and the other values and items that can
be selected, that is “400”, “100”, “AUTQO” are allocated at constant angle
intervals on the circle before and after the “200” display 231. In this example,
the selected value “200” is displayed in a pattern that enables it to be
distinguished from the display of numerical values at other positions. In this
example, it is distinguished by changing the display color, but other display
patterns, such as size and the like, may also be changed.

These setting item display 210 and numerical value display 230, in the same
way as in the display example described in the first mode described above,
have an allocation order for each item in setting item display 210 and
allocation order for each setting value (or text) in numerical value display 230
that is the same for whatever display state, and what is selected in the front
position is selected.
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Additionally, in case it is necessary to display values and items in the 180-
degree range at the rear of the virtually-set circle, in the same way as for the
display example in the first mode described above, the numbers, text, and
Images can be displayed in inverted form, facing the other way.

In the display in Figure 21A, the setting item display 210 is displayed as a
circle (ellipse) allocated in a horizontal direction in the center of the screen,
and the numerical value display 230 is displayed as a circle (ellipse) allocated
in a vertical direction in the center of the screen, and the circle virtually-set for
setting item display 210 and the circle virtually-set for numerical value display
230 are displayed almost orthogonally toward each other.

In this kind of display format, the operational means 20 may use, for
example, four keys that can indicate the four directions of up, down, left, and
right, separately, and using, for example, an operation on the left key or the
right key, the display items in the front position of setting item display 210 can
change order toward the left and the right, and by operating the up key or the
down key, the numerical value (or text) in the front position of the numerical
values displayed on numerical display 230, it may be possible to link the
operation and display so the order is changed up or down.

Alternatively, when a key performing an operation in a unilateral direction,
such as a left key, or a key performing an operation in the opposite direction,
such as the right key, and a third key for performing a confirmation operation
are used, based on the key operation in the first two directions, items can be
chosen in setting item display 210, and then later, after performing the confirm
operation, the same keys indicating the two directions may be used for
selecting the numerical values selected in numerical display 230. Additionally,
rather than a selection in which multiple keys are used in this way, a rotating
means of operation known as a jog dial may be used, to perform the same
kind of input operation.
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Further, in the display format shown in Figure 12A, another item within the
setting item display 210 is chosen, the numerical display 230 changes to the
numerical value for the other item (item that is at the front at that time).
However, if the item at the front is an item for which a non-numerical value
state can be selected, the numerical item display displays this as a non-
numerical item.

Figure 12B is an example in which setting item display 210 is changed from
the state in which the display shown in Figure 12A is displayed at the front to a
state where display 212 next to it by one in the right direction is at the front.
However, for the display state in Figure 12B, display 212 is not completely at
the front and display 212 showing the state shown in Figure 12C is at the
front. When it is not in the front, display 212 is displayed as an iconized image,
and when that position becomes completely in the front, as shown in Figure
12C, it is displayed as “SIZE” indicating the screen size as text. Further, for
the “ISO” display 211, for which the position changed from the front to the
side, the display changes from text to an iconized image.

In this example, display 212 at the front is an image (icon) showing the
screen size. When the setting item display 210 is changed in this way, before
and after the change, as shown in Figure 12B, as a numerical value display,
only display 241 with the numerical value of the screen size at that time (here,
itis “1280 x 960") is displayed.

Based on the state shown in Figure 12B, as shown in Figure 12C and Figure
12D, above and below the display 241 of the screen size numerical values,
the display of other screen size numerical values 240’ and 240" gradually
spread out, and eventually, all selectable numerical values for screen size are
arranged in a ring shape from top to bottom, and the numerical value display
240 is shown in Figure 12E.

Additionally, in this example, this is connected to the spread of numerical
display 240, and the three-dimensional icon displays 222a and 22b indicating
the screen size, as shown in Figure 12D and Figure 12R, are positioned
slightly above the center in the circle formed in setting item display 210, and
displayed in a way that they gradually spread out.
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The display of the menu screen shown in Figure 12 is a display in which it is
superimposed on the image currently being captured (or has already been
captured) by the digital camera, but, for example, it is possible to display only
the menu screen as an image filled with a single color in the background.

An example of display control processing with control section 18, when
displaying the display format shown in Figure 12, is indicated by the flowchart
in Figure 13. Here, the display using the setting items display 210 is by the
first level display, and the numerical value display related to the items selected
within this settings item display is shown as the second level display. If we
explain based on Figure 13 below, the mode for the display in this example
(that is to say, the mode in which the digital camera is displayed), the
processing for displaying the first level (step S31), the processing for
displaying the second step (step S32), and the processing for displaying the
3D icons (displays 222a, 222b in Figure 12D and E) are carried out in different
patterns depending on the setting state at that time.

After this, if there is a key related to the setting change (step S34), it judges
whether there has been key input for changing the first level items or not (step
S35), and if there has been the relevant input, the settings item display 210 for
the first level display is rotated (step 36), the second level display switches to
the display of numerical values related to the items displayed in the front
position at that time (step 37), and, further, the display of 3D icons related to
the items displayed in the front position at this time takes place (step 38). In
terms of the items displayed in the first level, only the front display items may
be switched to text display from the iconized image display.

Following that, control section 18 judges whether the operation to close the
display of the menu screen has taken place (step S41), and if there is a
relevant operation, closes the display of the menu screen.
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If there is no operation for closing the menu operation display, it waits until
there is the key input in step S34.

Then, in step S35, if it is judged that there is no input for changing level 1, it
judges whether there is key input for changing the display of level 2 (step S3),
and if it judges that there is the key input for changing the display of level 2,
rotates the display of level 2, and the control section 18 performs the mode
setting processing (step S40) for setting the relevant item in the state in which
numerical values and text are displayed in the front position at that time.
Following that, it moves to the decision in step S41. Alternatively, if it judges
that there is no key input for changing the level 2 display in step S39, it moves
to the decision in S41.

By doing the display control processing in this way, based on the circular
display in two levels (although the circle is not connected to the ring shape),
an easy-to-understand menu screen can be displayed including adjustable
items and the adjustable values for each item, and the result is that this
improves the operability of the device to which it is applied, such as the digital
camera. In particular, when, as in this example, the circle is displayed in two
levels, the almost orthogonal state as in Figure 12 is displayed, so it is easy to
tell the items to adjust and the numerical values for each of the respective
items, providing a good display format in which multiple menus can be
selected within one screen.

In the example shown in Figure 12 for the first level display 210 and the
second level display 230, as the virtually-formed circles are allocated
orthogonally to each other within the respective displays, the circles formed
within the screens for the respective levels may be laid out next to each other.
For example, as shown in Figure 14, the first level circle display 310 and the
second level circle display 320 may be in a display form in which they are laid
out vertically. Alternatively, as shown in Figure 15, first-level circle display 410
and second-level circle display 420 may be in a display format in which they
are laid out to the left and right.
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However, in the examples in Figures 13 and 14, although, in order to simplify
the explanation, the respective circles are displayed as connected in a ring
shape, as in the example in Figure 12, the icons and numerical values may be
allocated in only a partial region within this circle. Alternatively, one of the
levels (for example, the first level) may be a circle display connected to the
ring shape, as in Figures 13 and 15, and the second level may also be a
circled display connected to the ring shape.

Additionally, as shown in Figure 16, a first level circle display 510, a second
level circle display 520, and third level circled display 530 may be provided
simultaneously. In this case, in Figure 16, the three levels are arranged left to
right, but, for example, the first level circle display 510 may be displayed as a
circle in the horizontal direction that is orthogonally related to the other level
circle displays 520 and 530. In the case of the display example in Figure 16,
although, in order to simplify the explanation, the respective circle displays are
displayed as connected in a ring shape, as shown in the example in Figure 12
and the like, the icons and numerical values may be allocated in only a partial
region within this circle.

In the first and second mode explained up to this point, an example of a
digital camera is explained as an electronic device that can capture (film) still
iImages and moving images, in terms of the device to which this invention is
applied, but as long as it is a device equipped with a display means capable of
displaying the same kind of menu screen, it can also be applied to various
digital devices other than the digital camera.
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Scope of Claims

1. In regard to a display method for displaying the setting state of an electronic

device,

a display method in which the values and items in a state in which they
can be selected in multiple levels are allocated in a designated order along
a part of a virtually-set circle or ellipse on a display panel,

and in the state in which they are maintained in the aforementioned
designated order, values or items selected from them are displayed in a
designated position in the aforementioned virtually-set circle or ellipse, and
the selected values or items are displayed in a pattern that distinguishes
them from other values or items.

. In regard to the display method described in item 1(1) of the scope of

claims, a display method in which the virtually-set circle or ellipse on the
aforementioned display panel is a circle or ellipse virtually set three-
dimensionally at a designated angle to the display surface of the
aforementioned display panel, the values or items allocated along this
virtually-set circle or ellipse are displayed as slanted text or numbers along
the arc of the circle.

. In regard to the display method described in item 1(2) of the scope of

claims, a display method in which the values and items allocated to the rear
of the aforementioned virtually-set circle or ellipse among the values and
items other than the aforementioned selected items, are displayed as
inverted text or numbers.

. In regard to the display method described in item 1 of the scope of claims,

a display method in which in case the mode for carrying out selection of the
aforementioned values or items is set, it changes from a state in which only
the values or items selected are displayed on the aforementioned display
panel into a state in which values or items other than the values or items
selected at that time are spread out along the aforementioned virtually-set
circle or ellipse, and they are allocated in the aforementioned designated
order.
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5. In regard to the display method described in item 1 of the scope of claims,

a display method in which the selected values or items can be displayed in
larger text or numbers, in a pattern in which they can be distinguished from
other values or items.

6. In regard to the display method displaying the setting state of the electronic
device, a display method in which the values and items in the first state in
which multiple levels can be selected are allocated in the designated order
along a partial range of the virtually-set first circle or ellipse on the display
panel,

and in the state in which the aforementioned designated order is
maintained, the values and items selected from among them are displayed
in the designated position of the aforementioned virtually-set first circle or
ellipse, and displayed in a way in which the selected values and items can
be distinguished from other values or items,

the values and items in the second state that can be selected in multiple
levels are allocated in a designated order along a partial range of a second
circle or ellipse virtually set on the display panel,

and the values and items selected from among these, in the state in which
they are maintained in the aforementioned order, are displayed in the
designated position on the aforementioned virtually-set second circle or
ellipse, and displayed in a pattern that enables them to be distinguished
from other values and items.

7. In regard to the display method described in item 6 of the scope of claims,

a display method in which the items allocated along the partial range of
the first circle or ellipse that are virtually set on the aforementioned display
panel are items for which there is operation input, and the numerical values
that can be selected for the items displayed in the aforementioned
designated position of the first circle are displayed along a partial range of
the second circle or ellipse.
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8. In regard to the display method described in item 6 of the scope of claims,
a display method in which the first and second circles or ellipses virtually
set on the aforementioned display panel are circles or ellipses virtually set
three-dimensionally at a designated angle to the panel screen of the
aforementioned display panel, and the values and items allocated along the
virtually-set first and second circles or ellipses are displayed as slanted text
or numbers along the arc of the circle.

9. In regard to the display method described in item 8 of the scope of claims,
a display method in which the values or items allocated to the rear of the
aforementioned virtually-set first or second circle or ellipse, among the
items for values other than the aforementioned selected values, are
displayed as inverted text or numbers.

10. In regard to the display method described in item 6 of the scope of claims,

a display method in which the selected values or items are displayed in a
pattern that distinguishes them from other values or items.

11. In regard to the display method described in item 6 of the scope of claims,
a display method in which the values that can be selected for the items from

among the items allocated along the aforementioned first circle are allocated

along the aforementioned second circle or ellipse.

12. In regard to the display method described in item 6 of the scope of claims,

a display method in which the images or text indicating items selected from
among the items allocated along the aforementioned first or second circle or
ellipse are displayed in a different position to the aforementioned first or
second circle or ellipse on the aforementioned display panel.

13. A display device equipped with an operational means for performing
operation input and, based on a display panel for displaying the setting state
set based on the operational means, and the operation input according to the
aforementioned operation means,
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and in addition to performing controls in which values or items among the
values or items that can be set in multiple levels are set, in case this setting
control is performed, the values or items that can be set in the aforementioned
multiple levels are allocated in the designated order along a partial range of
the virtually-set circle or ellipse on the display panel, and in the state in which
the aforementioned designated order is maintained, there is a control means
in which the display is controlled so that the values or items set with the
operations for the aforementioned operation means among these, are
displayed in the designated position of the aforementioned virtually-set circle
or ellipse, and the selected values or items can be distinguished from other
values or items.
14. In regard to the display device described in item 13 of the scope of claims,
a display device in which, with the aforementioned operational means, the
circle or ellipse virtually set on the aforementioned display panel is a circle or
ellipse virtually set three-dimensionally at a designhated angle to the display
surface of the aforementioned display panel, and the values and items
allocated along the virtually set circle or ellipse are displayed as slanted text or
numbers along the arc of the circle.
15. In regard to the display device described in item 14 of the scope of claims,
a display device in which the aforementioned control means controls the
display so that, from among the items or values other than the aforementioned
selected values or items, the values or items allocated to the rear of the
aforementioned virtually-set circle or ellipse are displayed as inverted text or
numbers.
16. In regard to the display device described in item 13 of the scope of claims,
with the operation of the aforementioned operational means, in case the mode
for selecting the aforementioned value is set, the aforementioned control
means spreads out the values or items other than the values or items selected
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at that time along the aforementioned virtually-set circle or ellipse and controls
the display so that it changes to the state in which the display is allocated in
the aforementioned designated order.
17. In regard to the display device described in item 13 of the scope of claims,
a display device in which the aforementioned control means performs control
so that the values and items selected by the operation of the aforementioned
operational means are displayed in a larger size than other values and items,
and are displayed in a pattern in which they can be distinguished.
18. A display device equipped with an operational means for performing
operational input, a display panel for displaying the setting state set by the
operational means, a control means that in addition to performing control to
set the first and second value or item from among the values that can be set in
multiple levels, when performing control of the first and second value or item
settings, allocates the first and second values or items that can be set in the
aforementioned multiple levels in the designated order along the partial range
of the first and second circle or ellipse that is virtually set on the display panel,
and in the state in which the aforementioned designated order is maintained,
displays the values or items set by the operation of the aforementioned
operation means among this in the designated positions on the
aforementioned virtually-set first and second circle or ellipse, and controls the
display so that these selected values or items are displayed in a pattern such
that they can be distinguished from other selected values or items.
19. In regard to the display device described in item 18 of the scope of claims,
a display device in which in the control in the aforementioned control means,
the first and second circle or ellipse virtually set in the aforementioned display
panel is a circle or ellipse virtually set three-dimensionally at a designated
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angle to the display surface of the aforementioned display panel, and the
values or items allocated along this virtually-set first or second circle or ellipse
are displayed as slanted text or numbers along the arc of the circle.

20. In regard to the display device described in item 18 of the scope of claims,
a display device in which the aforementioned control means controls the
display so that the values or items allocated in the rear of the aforementioned
virtually-set first or second circle or ellipse from among the values or items
other than the aforementioned selected values or items are displayed as
inverted text or numbers.

21. In regard to the display device described in item 18 of the scope of claims,
a display device in which, with the operation of the aforementioned operational
means, when the mode for selecting the aforementioned first or second value
or item is set, the aforementioned control means controls the display so that it
changes from a state in which only the first or second value or item selected
on the aforementioned display panel is selected to the state in which the
values and items other than the values and items selected at that time are
spread along the aforementioned virtually-set first or second circle or ellipse
and allocated and displayed in the aforementioned designated order.

22. In regard to the display device described in item 18 of the scope of claims,
a display device in which the aforementioned control means controls the
display so that the values or items selected by the operation in the
aforementioned operational means is displayed in a pattern so that it is
distinguished from other values and items.

23. In regard to the display device described in item 18 of the scope of claims,
a display device in which the aforementioned control means controls the
display so that the values that can be selected for the items selected from the
items allocated along the aforementioned first circle or ellipse are allocated
along the aforementioned second circle or ellipse.
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24. In regard to the display device described in item 18 of the scope of claims,
a display device in which the aforementioned control means controls the
display so that images and text indicating the items selected from the items
allocated along the aforementioned first or second circle or ellipse are
displayed in different positions to the aforementioned respective circle and
ellipse.
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FIG. 3
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Explanation of Cited Symbols

11 ... Lens

12 ... Iris

13 ... Image sensor

14 ... Captured image processing section

15 ... Image processing section

16 ... Internal memory

17 ... Memory card

18 ... Control section

19 ... Display means

20 ... Operation means microprocessor

101-106, 111, 112, 121-126, 131-138, 141-146, 151-156, 210, 211, 222a, 222b, 230, 231,
240, 241, 310, 320, 410, 420, 510, 520, 530 ... display
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