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ABSTRACT
This paper describes several design enhancements we have
added to pie menus: (1) transparency and repositioning to
allow a user to more easily see the model they are
working on, (2) display of “contextual information” in the
menu to show the current state of the object, (3) “lock-
mode” to apply multiple commands to the same object
without closing the menu, and (4) “dynamic target” to
apply commands to multiple objects. The result is a new
contextual interaction tool that mixes the dynamic aspect
of pie menus with the persistence of floating palettes.
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INTRODUCTION
Graphical interfaces often rely on some combination of
toolbars, contextual menus and dialog boxes to manage
access to commands. Our lab recently developed a
graphical schema editor for modeling spatio-temporal
databases..  Objects and relationships in these models are
often complex with many properties to specify.
Navigating through the interface to find and select one of
the hundreds of commands is a complex and difficult
task.  Contextual menus, such as pie menus, potentially
simplify this navigation by using the type of the object of
interest as a filter to show only the set of relevant
commands.

In this paper we describe several extensions we have made
to pie menus to overcome some of the weaknesses of
traditional menus.  First, the menus are transparent and
can be repositioned to allow the user to more easily see
the model they are working on. Second, information
about the current state of the object is shown in the
menus next to related commands.  Third, the menus can
be locked open allowing the user to apply multiple
commands to the same object without repetitively
navigating the menu hierarchy.  And finally, once the
menus are locked open, they can by dynamically attached
to another object of the same type.

PIE MENUS
Pie menus [1] are radial menus with the same
functionality as contextual menus.  When the pie menu is
shown, the pointer is positioned in the center of the circle
and all items are at an equal distance.  Similar to other
menus, they can be structured hierarchically.  Users are
able to remember the angular position of items in the
menu more easily than linear menus, and inverse
positions can be used to pair actions with opposite
effects, such as copy and paste.

Pie menus have the same functionality as pop-up menus::
the user opens the menu and then makes a selection that
causes an action. The action can directly activate a
command, or open a dialog box where the user can change
several properties. When the user makes a selection, the
menu disappears.  “Marking menus” [3] [4] [5] are an
extension of pie menus that allow the user to specify a
command with simply the gesture they would normally
trace to navigate to the command.

Pie menus have several disadvantages. They use a large
amount of screen space, and the number of elements in a
singe menu is limited to eight [2]. To apply multiple
commands, the user must repeatedly navigate the menu
hierarchy. In a complex interface with hundreds of
commands, this can become an extremely repetitive and
tedious task. We have added several extensions to pie
menus that address these problems.

EXTENDED FUNCTIONALITY
Repositioning

First, the “floating” pie menus are transparent and can be
repositioned. Transparency allows the user to see through
the menu to the underlying object.  We have observed
that when the level of transparency is too high, the user
can confuse commands between submenus, and when
there are more than three levels of pie menus the
background is no longer visible. Repositioning the menu
allows the user to see the model even when there are
multiple overlapping submenus.  The pie menu, along
with any submenus, is moved with the left mouse button.
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Contextual information

The properties of an element in a model are not always
displayed in the graphical representation.  For example,
properties can be hidden to reduce visual complexity.  We
have added “contextual information” to the pie menus to
show the value of properties next to the commands that
allow the user to set them. This information is shown in
a second line in the menu slice with a different color than
the label, and is updated dynamically.

Lock-mode

When a user makes a selection in a menu, the entire menu
hierarchy is closed. If a user wants to change several
properties of an object that are located in the third level of
the hierarchy, they must navigate through all three levels
each time they apply a command. We have added a “lock-
mode” to lock the menu open at any level in the
hierarchy.

The small circle in the center of the pie menu is divided
in two: the upper-semicircle cancels the pie menu and the
lower-semicircle locks the pie menu. The user can also
lock more than one level of the hierarchy to improve the
navigation within the menu structure.

Dynamic target

With the “dynamic target” functionality the user is able to
attach a locked menu to another object, allowing them to
change properties on different elements without closing

the pie menu. For example, to apply commands to three
different objects, it would be necessary to open a
contextual menu for each object. With this solution, the
user can open the pie menu of an object, lock it, and
apply a command. To work with another object, the user
selects it with the right button of the mouse. The
contextual information in the pie menu is updated to
reflect the state of the new object.

CONCLUSSIONS
The “Floating” Pie Menu is a tool that combines the
object-centric properties of contextual menus and floating
palettes.  Transparency and repositioning allow the user to
more easily see the model while they access the menu,
and contextual information allows the user to inspect the
state of the object, even for properties that may not be
apparent in the model.  Furthermore, the lock-mode and
dynamic target allow the user to apply multiple
commands to one or more objects without renavigating
the menu hierarchy.  The result is a hybrid tool that offers
a novel combination of interactivity.
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Figure 1: The floating pie menu. The contextual
information is shown in blue. The red color in the
center indicates the menu is in “lock-mode.”
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