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RADIALLY EXPANDING AND
CONTEXT-DEPENDENT NAVIGATION DIAL

BACKGROUND

[0001] Most computer applications provide a menu-driven
user interface through which users can specify functions of
the applications that are to be performed. The menus of these
applications are typically defined as a hierarchy of menu
items and, for each menu item, multiple menu sub-items.
Each menu sub-item may also have menu sub-items. Thus,
a menu hierarchy can be many levels deep. For example, a
word processing program may provide a menu hierarchy
that has at its highest level the menu items of file, edit, view,
and insert. The next level for the file menu item may include
the menu sub-items of new, open, and close, and the next
level for the edit menu item may include the menu sub-items
of cut, copy, and paste.

[0002] Applications typically display their highest level
menu items in the menu bar at the top of the application
window. To select a menu item, a user moves a pointer, such
as a mouse pointer, to a menu item and selects the menu
item. If the selected menu item has menu sub-items, then the
application displays the menu sub-items in a drop-down list
below the selected menu item. If a user selects a menu
sub-item that itself has menu sub-items, then the application
may display a drop-down list to the right of the selected
menu sub-item. If a selected menu item has no menu
sub-items, then it is a leaf menu item within the menu
hierarchy and it represents a function to be performed by the
application.

[0003] Applications may also use pop-up windows to
display menu items near application content to which the
menu items pertain. For example, a word processing pro-
gram may display a pop-up window of paragraph formatting
menu items near a paragraph that is to be reformatted. If a
menu item within a pop-up window with menu sub-items is
selected, then the application may display the menu sub-
items in a drop-down list to the right of the selected menu
item.

[0004] A difficulty with traditional menu bar techniques
for selection of menu items within a menu hierarchy is that
they force a user to move the focus of their attention from
the content of the application to the menu bar. Because the
user moves their focus, the user may not easily remember
their prior focus after selection of the menu items. For
example, a user who wants to periodically save an updated
version of a word processing document may stop their
editing of the document to select a file/save menu item. After
the document is saved, the user may not precisely remember
their train of thought in editing the document. In addition,
because menu bars are typically an edge of the application
window, users can find the repetitive strain of moving from
content to the edge of the window tiring. Traditional menu
bars also take up valuable window space that could other-
wise be used to display application content. Although use of
pop-up windows helps with some of these difficulties, a user
can, as with a menu bar, find it difficult to navigate and
precisely select menu items and menu sub-items. Each menu
item in a drop-down list is displayed in a small area. It can
be difficult for a user to position a mouse pointer over that
area of a desired menu item and then select a menu sub-item
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that is displayed in a drop-down list without inadvertently
selecting an undesired menu item and having its drop-down
list display.

SUMMARY

[0005] A method and system for displaying menus of
menu items as a navigation dial is provided. A menu system
provides a menu hierarchy that includes menu items with
menu sub-items. The menu system retrieves the menu items
of the first level of the menu hierarchy and adds them to a
navigation dial. A navigation dial is a circular area in which
the menu items are displayed near the perimeter of the
area-much like the hours of the day are displayed near the
perimeter of a clock. The menu items may be represented by
icons that are suggestive of their function. When a user
selects a menu item of the navigation dial, the menu system
determines whether the selected menu item has any menu
sub-items. If the selected menu item has menu sub-items,
then the menu system creates a radially expanding naviga-
tion dial and populates it with the menu sub-items. The
radially expanding navigation dial is displayed outside the
perimeter of the displayed navigation dial near the selected
menu item. The radially expanding navigation dials repre-
sent concentric circles of menu items, menu sub-items,
menu sub-sub-items, and so on. When a user selects a menu
item that has no menu sub-items, then the menu system
returns an indication of that menu item to the application as
the menu item selected by the user.

[0006] The menu system may also allow the menu items
within a navigation dial to be scrolled in a circular manner.
If the number of menu items to be displayed within a
navigation dial or a radially expanding navigation dial is
greater than a threshold number, then the menu system
displays that threshold number of menu items within the
navigation dial and also displays scroll buttons. When a user
selects a scroll button, the menu system selects a new set of
menu items and displays them within the navigation dial.
[0007] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used as an aid
in determining the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 1is a diagram that illustrates a navigation dial
in one embodiment.

[0009] FIG. 2 is a diagram that illustrates the display of a
description of a menu item near a navigation dial in one
embodiment.

[0010] FIG. 3 is a diagram that illustrates a radially
expanding navigation dial in one embodiment.

[0011] FIG. 4 is a diagram that illustrates a further radially
expanding navigation dial in one embodiment.

[0012] FIG. 5is a diagram that illustrates a navigation dial
that allows for scrolling of menu items.

[0013] FIG. 6 is a diagram that illustrates a radially
expanding navigation dial that allows for scrolling of menu
sub-items.

[0014] FIG. 7 is a block diagram that illustrates compo-
nents of the menu system in one embodiment.



US 2008/0059913 Al

[0015] FIG. 8 is a flow diagram that illustrates the pro-
cessing of the display navigation dial component of the
menu system in one embodiment.

[0016] FIG. 9 is a flow diagram that illustrates the pro-
cessing of the process item selection component of the menu
system in one embodiment.

[0017] FIG. 10 is a flow diagram that illustrates the
processing of the process hover component of the menu
system in one embodiment.

[0018] FIG. 11 is a flow diagram that illustrates the
processing of the un-hover component of the menu system
in one embodiment.

[0019] FIG. 12 is a flow diagram that illustrates the
processing of the process scroll component of the menu
system in one embodiment.

DETAILED DESCRIPTION

[0020] A method and system for displaying menus of
menu items as a navigation dial is provided. In one embodi-
ment, a menu system provides a menu hierarchy that
includes menu items with menu sub-items. The menu hier-
archy may be represented in a menu data structure that is
provided to the menu system by an application. When an
application determines that a navigation dial is to be dis-
played (e.g., when a user right-clicks on content of the
application), the application identifies the menu hierarchy
that is appropriate for the current context of the application
(i.e., context-dependent menu items). The application then
provides that menu hierarchy to the menu system. The menu
system retrieves the menu items of the first level of the menu
hierarchy and adds them to a navigation dial. A navigation
dial is a circular area in which the menu items are displayed
near the perimeter of the area-much like the hours of the day
are displayed near the perimeter of a clock. For example, if
the first level of the menu hierarchy has eight menu items,
then the menu system may arrange the menu items so that
they are at 45 degree increments (e.g., every 7.5 minutes)
about the navigation dial. The menu items may be repre-
sented by icons that are suggestive of their function. For
example, an icon of a printer may represent a print menu
item. The menu system then displays the navigation dial
with the menu items. The menu system may display the
navigation dial centered at a location specified by the
application so that the menu items are displayed near the
content of the application to which they relate. When a user
selects a menu item of the navigation dial (e.g., by moving
a mouse pointer to the menu item and selecting a mouse
button), the menu system determines whether the selected
menu item has any menu sub-items. If the selected menu
item has menu sub-items, then the menu system creates a
radially expanding navigation dial and populates it with the
menu sub-items. The radially expanding navigation dial is
displayed outside the perimeter of the displayed navigation
dial near the selected menu item. The radially expanding
navigation dials represent concentric circles of menu items,
menu sub-items, menu sub-sub-items, and so on as
described below in more detail. When a user selects a menu
item that has no menu sub-items, then the menu system
returns an indication of that menu item to the application as
the menu item selected by the user. Because the navigation
dial is circular and expands radially, a user can easily select
menu items by moving a pointer to the perimeter of the
navigation dial, which provides an increasingly wider area,
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and selecting the menu item. Also, the navigation dial
displays context-sensitive menu items near the relevant
content of an application.

[0021] In one embodiment, the menu system allows the
menu items within a navigation dial to be scrolled in a
circular manner. If the number of menu items to be displayed
within a navigation dial is greater than a threshold number,
then the menu system displays that threshold number of
menu items within the navigation dial and also displays
scroll buttons (e.g., arrows indicating clockwise or counter-
clockwise scrolling). When a user selects a scroll button, the
menu system selects a new set of menu items and displays
them within the navigation dial. For example, if there are 16
menu items, the menu system may display menu items 1-8
initially. When the counterclockwise scroll button is
selected, the menu system may display menu items 2-9, and
when the clockwise scroll button is selected, the menu
system may display menu items 16-7. The menu system may
also scroll multiple menu items at a time. For example, if
menu items 1-8 are currently being displayed, when the
counterclockwise scroll button is selected, the menu system
may display menu items 5-12. Alternatively, the menu
system may allow some menu items to be scrolled, but not
others. For example, the menu system may display four
non-scrollable menu items in the left half of a navigation dial
and four scrollable menu items in the right half of the
navigation dial. When a user selects a scroll button, the
menu system scrolls menu items in the right half of the
navigation dial, but not those in the left half. An application
may specify which of the menu items are non-scrollable. For
example, an application may specify that very popular menu
items are to be non-scrollable. The menu system may also
scroll menu sub-items in a radially expanding navigation
dial as described below.

[0022] In one embodiment, the menu system allows
descriptions of menu items to be displayed near the menu
items of a navigation dial. When a user hovers a pointer over
a menu item, the menu system may retrieve a description of
that menu item from the menu hierarchy and display that
description near the menu item. For example, when a user
hovers a pointer over a printer icon representing a menu
item, the menu system may retrieve a description that
indicates the currently selected printer and display that
description near the printer icon. When a user moves the
pointer so that it is no longer hovering over a menu item, the
menu system may remove the displayed description. In one
embodiment, the menu system may display a description for
each menu item simultaneously when requested by a user.
The simultaneously display of the descriptions allows the
user to review the descriptions of all the menu items without
having to individually hover over the menu items.

[0023] FIG. 1 is a diagram that illustrates a navigation dial
in one embodiment. The navigation dial 100 includes a
circular perimeter 110 and menu icons 101-108 correspond-
ing to menu items 1-8. The menu icons are displayed equally
spaced near the circular perimeter. When a user hovers over
a menu item represented by an icon, the menu system
displays a description of that menu item. FIG. 2 is a diagram
that illustrates the display of a description of a menu item
near a navigation dial in one embodiment. In this example,
the user has hovered over menu item 2. In response, the
menu system retrieves the description associated with menu
item 2 from the menu hierarchy and displays it as description
211. If the user then hovers over menu item 8, the menu
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system retrieves a description associated with menu item 8
from the menu hierarchy and displays the description to the
left of the icon for menu item 8.

[0024] FIG. 3 is a diagram that illustrates a radially
expanding navigation dial in one embodiment. In this
example, the user has selected the icon for menu item 2 (e.g.,
moving a mouse pointer to the icon and clicking a button) as
indicated by the highlight of the icon. In response, the menu
system retrieves the menu sub-items for menu item 2 from
the menu hierarchy and populates and displays a radially
expanding navigation dial 300 with icons 301-303 corre-
sponding to menu sub-items 2.1, 2.2, and 2.3 of menu item
2. Auser can then move a pointer from the icon of menu item
2 to one of the icons of the menu sub-items.

[0025] FIG. 4 is a diagram that illustrates a further radially
expanding navigation dial in one embodiment. In this
example, the user has selected the icon for menu sub-item
2.3. In response, the menu system retrieves the menu sub-
items for menu sub-item 2.3 from the menu hierarchy and
populates and displays another radially expanding naviga-
tion dial 400. Navigation dial 400 includes icons 401 and
402 corresponding to menu sub-items 2.3.1 and 2.3.2. The
radial expansion continues as long as displayed menu sub-
items include further menu sub-items. In one embodiment,
the menu system may remove the display of inner navigation
dials to allow display of any number of radially expanding
navigation dials. The menu system may also display a radial
expansion that completely encircles the inner navigation
dial. Thus, a navigation dial may include one or more
concentric circles.

[0026] FIG.5 is a diagram that illustrates a navigation dial
that allows for scrolling of menu items. Navigation dial 500
includes menu icons 501-508 corresponding to menu items
1-4 and 9-12. The navigation dial includes a left half 520 and
a right half 521. The left half contains non-scrollable menu
items 1-4 and the right half contains scrollable menu items
9-12. The right half also includes clockwise scroll button
522 and counterclockwise scroll button 523. When the
counterclockwise scroll button is selected, the menu system
replaces the icons for menu items 9-12 with the icons for
menu items 8-11. When the clockwise scroll button is
selected, the menu system replaces the icons for menu items
9-12 with the icons for menu items 10-13. FIG. 6 is a
diagram that illustrates a radially expanding navigation dial
that allows for scrolling of menu sub-items. Radially
expanding navigation dial 600 includes icons 601-604 cor-
responding to menu sub-items 11.5, 11.6, 11.7, and 11.8. The
radially expanding navigation dial also includes clockwise
scroll button 605 and counterclockwise scroll button 606.

[0027] FIG. 7 is a block diagram that illustrates compo-
nents of the menu system in one embodiment. A menu
system 700 includes application programs 701 that interface
with display navigation dial component 702. To display a
navigation dial for a menu hierarchy, an application invokes
the display navigation dial component passing the menu
hierarchy and optionally passing the location at which the
navigation dial is to be displayed. The display navigation
dial component identifies the first level of menu items in the
menu hierarchy, populates a navigation dial, displays the
navigation dial at the specified location, and waits for a leaf
menu item to be selected. The menu system also includes a
process item selection component 703, a process scroll
component 704, a process hover component 705, and a
process un-hover component 706, which are invoked to
process various events that occur during display of a navi-
gation dial. The process item selection component is
invoked when an item is selected and either indicates that the
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selected menu item is a leaf menu item or radially expands
the navigation dial based on menu sub-items of the selected
menu item. The process scroll component is invoked to
scroll a navigation dial, including a radially expanding
navigation dial. The process hover and process un-hover
components are invoked to display and remove descriptions
associated with menu items.

[0028] The computing devices on which the menu system
may be implemented may include a central processing unit,
memory, input devices (e.g., keyboard and pointing
devices), output devices (e.g., display devices), and storage
devices (e.g., disk drives). The memory and storage devices
are computer-readable media that may contain instructions
that implement the menu system. In addition, the instruc-
tions, data structures, and message structures may be stored
or transmitted via a data transmission medium, such as a
signal on a communications link. Various communications
links may be used, such as the Internet, a local area network,
a wide area network, or a point-to-point dial-up connection.
[0029] The menu system may be implemented on various
computing systems or devices including personal comput-
ers, server computers, hand-held or laptop devices, multi-
processor systems, microprocessor-based systems, program-
mable consumer electronics, network PCs, minicomputers,
mainframe computers, distributed computing environments
that include any of the above systems or devices, and the
like.

[0030] The menu system may be described in the general
context of computer-executable instructions, such as pro-
gram modules, executed by one or more computers or other
devices. Generally, program modules include routines, pro-
grams, objects, components, data structures, and so on that
perform particular tasks or implement particular abstract
data types. Typically, the functionality of the program mod-
ules may be combined or distributed as desired in various
embodiments.

[0031] FIG. 8 is a flow diagram that illustrates the pro-
cessing of the display navigation dial component of the
menu system in one embodiment. The component is invoked
by an application and is passed a menu structure and a
location. In decision block 801, if the number of menu items
at the first level of the menu hierarchy is greater than the
maximum number that can be displayed in the navigation
dial, then the component continues at block 802, else the
component continues at block 803. In block 802, the com-
ponent generates a navigation dial with scroll buttons. In
block 803, the component generates a navigation dial with-
out scroll buttons. In block 804, the component populates
the navigation dial with the first-level menu items. In block
805, the component displays the populated dial at the passed
location. In block 806, the component waits for selection of
a leaf menu item or selection of no menu item (e.g., the user
selects the escape key). The component then removes the
navigation dial and returns an indication of the selection.

[0032] FIG. 9 is a flow diagram that illustrates the pro-
cessing of the process item selection component of the menu
system in one embodiment. The component is passed a
selected menu item and either signals that a leaf item has
been selected or displays a radially expanding navigation
dial for the menu sub-items. In decision block 901, if the
selected menu item is a leaf menu item, then the component
continues at block 902, else the component continues at
block 903. In block 902, the component signals that a leaf
menu item has been selected and returns that selection. In
block 903, the component retrieves the menu sub-items of
the selected menu item. In decision block 904, if the number
of menu sub-items is greater than the number of menu
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sub-items that can be displayed in the radially expanding
navigation dial, then the component continues at block 905,
else the component continues at block 906. In block 905, the
component generates a radially expanding navigation dial
with scroll buttons. In block 906, the component generates
a radially expanding navigation dial without scroll buttons.
In block 907, the component populates the radially expand-
ing navigation dial. In block 908, the component highlights
the selected menu item. In block 909, the component dis-
plays the populated radially expanding navigation dial near
the selected item and then returns.

[0033] FIG. 10 is a flow diagram that illustrates the
processing of the process hover component of the menu
system in one embodiment. The component is passed a
location and identifies a hovered-over menu item, retrieves
the description for that menu item, and displays that descrip-
tion near the menu item. In block 1001, the component
identifies the hovered-over menu item from the passed
location. In block 1002, the component retrieves a descrip-
tion associated with the menu item from the menu hierarchy.
In block 1003, the component highlights the menu item. In
block 1004, the component displays the description near the
highlighted menu item and then returns.

[0034] FIG. 11 is a flow diagram that illustrates the
processing of the un-hover component of the menu system
in one embodiment. The component is invoked when a user
moves a pointer away from a menu item and removes the
description that was displayed. In block 1101, the compo-
nent removes the highlighting of the hovered-over menu
item. In block 1102, the component removes the display
description and then returns.

[0035] FIG. 12 is a flow diagram that illustrates the
processing of the process scroll component of the menu
system in one embodiment. The component is passed a
direction and scrolls the menu items in a navigation dial. In
block 1201, the component selects the items that are next to
be displayed in the passed direction. In block 1202, the
component populates the navigation dial with the selected
menu items. In block 1203, the component displays the
populated navigation dial and then returns.

[0036] Although the subject matter has been described in
language specific to structural features and/or methodologi-
cal acts, it is to be understood that the subject matter defined
in the appended claims is not necessarily limited to the
specific features or acts described above. Rather, the specific
features and acts described above are disclosed as example
forms of implementing the claims. For example, a naviga-
tion dial may have a non-circular perimeter such as an
octagon when eight menu items are displayed. Also, a scroll
button can be any type of scroll indicator and can be located
inside of, outside of, or on the perimeter of a navigation dial.
Accordingly, the invention is not limited except as by the
appended claims.

I/'We claim:
1. A method in a computing system for displaying menus,
the method comprising:

providing a menu structure having a menu hierarchy of
menu items with menu sub-items, the menu hierarchy
having levels of menu items;

providing a location on a display;

retrieving menu items of the first level of the hierarchy;

populating a navigation dial with the retrieved menu
items;

displaying the populated navigation dial near the provided
location; and

16

Mar. 6, 2008

when a user selects a menu item of the displayed navi-

gation dial, retrieving menu sub-items of the selected

menu item;

populating a navigation dial with the retrieved menu
sub-items; and

displaying the populated navigation dial as a radially
expanding navigation dial that expands radially from
the selected menu item.

2. The method of claim 1 wherein when a user selects a
menu item of the displayed navigation dial that is a leaf
menu item, indicating that a leaf menu item has been
selected and removing the display of the navigation dial.

3. The method of claim 1 wherein when a user hovers a
pointer over a menu item of a displayed navigation dial,
retrieving a description associated with the hovered-over
menu item and displaying the retrieved description near the
hovered-over menu item.

4. The method of claim 1 wherein when a user indicates
to display menu item descriptions, retrieving descriptions
associated with each menu item of the displayed navigation
dial and displaying the retrieved descriptions near the asso-
ciated menu items.

5. The method of claim 1 wherein when the number of
retrieved menu items of the first level of the hierarchy
exceeds a scroll threshold number, adding scroll indicators
to the navigation dial so that a user can scroll through at least
a portion of the retrieved menu items.

6. The method of claim 5 wherein the navigation dial
contains some menu items that are not scrolled.

7. The method of claim 6 wherein the menu items that are
not scrolled are most frequently used menu items.

8. The method of claim 6 wherein the menu items are
scrolled in a clockwise or counterclockwise direction.

9. The method of claim 1 wherein the navigation dial
continues to expand radially as menu sub-items of menu
sub-items are selected.

10. A computer-readable medium containing instructions
for controlling a computing system to display menus, by a
method comprising:

providing a menu structure having a hierarchy of menu

items with menu sub-items, the hierarchy having levels
of menu items;

retrieving menu items of the first level of the hierarchy;

populating a navigation dial with retrieved menu items;

when the number of retrieved menu items of the first level
of the hierarchy exceeds a scroll threshold number,
adding scroll indicators to the navigation dial so that a
user can scroll through at least a portion of the retrieved
menu items; and

displaying the populated navigation dial with the scroll

indicators.

11. The computer-readable medium of claim 10 wherein
when a scroll indicator is selected, scrolling the retrieved
menu items so that a new menu item is added to the
navigation dial.

12. The computer-readable medium of claim 10 wherein
the scrolling is in a clockwise or counterclockwise direction
around the displayed navigation dial.

13. The computer-readable medium of claim 10 wherein
the navigation dial contains some menu items that are not
scrolled.

14. The computer-readable medium of claim 13 wherein
the menu items that are not scrolled are most frequently used
menu items.
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15. The computer-readable medium of claim 10 wherein
when a user selects a menu item of the displayed navigation
dial,

retrieving menu sub-items of the selected menu item;

populating a navigation dial with the retrieved menu
sub-items; and

displaying the populated navigation dial so that it expands
radially from the selected menu item.

16. The computer-readable medium of claim 15 wherein
when the number of menu sub-items exceeds a scroll menu
sub-item threshold, adding scroll indicators to the navigation
dial so that the sub-items can be scrolled.

17. A computing system for displaying menus, compris-
ing:

a menu data structure having a hierarchy of menu items
with menu sub-items, the hierarchy having levels of
menu items;

a component that populates a navigation dial with menu
items at a level within the hierarchy; and

a component that displays a populated navigation dial as
a circular navigation dial for a level of the hierarchy

17

Mar. 6, 2008

and as a radially expanding navigation dial for menu
sub-items of a next deeper level of the hierarchy.

18. The computing system of claim 17 including a com-
ponent that, when a user selects a menu item of a displayed
navigation dial that is a leaf menu item, indicates that a leaf
menu item has been selected and removes the display of the
navigation dial.

19. The computing system of claim 17 including a com-
ponent that, when a user hovers a pointer over a menu item
of the displayed navigation dial, retrieves a description
associated with the hovered-over menu item and displays the
retrieved description near the hovered-over menu item.

20. The computing system of claim 17 including a com-
ponent that, when the number of retrieved menu items of a
level of the hierarchy exceeds a scroll threshold, adds scroll
indicators to the navigation dial so that a user can scroll
through at least a portion of the retrieved menu items.





