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Background
Multitouch is an input device that has recently gained a lot of attention.  It is advantageous for multiple reasons.  It is direct-touch, so the output and input are co-located.  This allows a person to interact with the computer in a more natural way - he can touch the objects he is interacting with.  Multitouch also allows many simultaneous inputs.  A person can use all ten fingers as well as his palms as input, which provides potential parallelism.  While a mouse is only a simple point and click device, touch can also provide area and orientation information.
Many researchers have examined these different properties of multitouch.  Direct-touch is fast for selecting objects.  Bimanual/multifinger interaction is powerful for navigation, object manipulation, controlling splines, and resizing squares.  Different number of fingers can be used to distinguish among multiple interactions.  Area can be used as a proxy for pressure for imparting force onto objects.  There are many cases where multitouch is potentially advantageous.  Whether multitouch is useful for menu selection is less apparent, as menu selection is typically a serial operation.  However, regardless of the application, item or menu selection is an important component for computing and I would like to investigate multitouch possibilities for menu selection.

Approach

The goal of my project would be to design and evaluate a multitouch menu selection operation that leverages the use of being able to use multiple fingers.  I would like this item selection technique to exhibit the qualities of a marking menu.

I will prototype and implement a multitouch menu selection operation, evaluate it, and compare it to a marking menu.  The multitouch device I will be using is a large format display designed for a single user.  It is based on Jeff Han’s frustrated total internal reflection (FTIR) multitouch display.

Themes

A marking menu is a form of radial menu that is discoverable for novices and also permits expert users to access items quickly.  Menu items are selected by dragging the mouse in one of eight directions.  If a novice invokes a marking menu but waits too long before making a selection, the menu items will be displayed.  An expert can swipe in one of the eight directions without having to wait for the options to appear.  Unlike linear menus that we are traditionally used to, radial menus can be done blindly.  Novice users can discover the options and then select items, which also serves as a method for training users to become experts by repetition.

This ability to train novices to become experts is akin to Vygotsky's Zone of Proximal Development (ZPD).  ZPD is the idea that a child has a certain amount of tasks that he can accomplish by himself.  Given aid by another person, such as a parent or teacher, the child can perform more difficult tasks and eventually can perform the task by himself.  Computers offer feedback to a user's input, which can serve as a guide to walk a person through a difficult task.  Marking menus provide something similar with only a mouse as input.

Like marking menus, the multitouch item selection method should be discoverable for novice users and quick for expert users.  Expert users should be able to access items without needing to look at where there hand is placed, although this might be less of an issue for a direct-touch interface than an indirect interface.
Since people also better memorize objects by placing them into categories, having a hierarchy of menu options and expecting users to remember them seems reasonable.

To Learn

From the evaluation I will certainly learn something about the performance of my technique.  Through this exercise perhaps I can discover ways to parallelize something that appears to be a serial task at first.  Can two hands both selecting through menus in parallel produce something that’s more powerful than wading through menu items serially (either by a linear menu or even a marking menu)?  If I place two marking menus on each hand can I create a selectable compound item?  How can I use differing hands to change the context of the menu?
Success

To evaluate the multitouch menu, I would compare it to a direct-touch marking menu (maybe also to an indirect mouse marking menu).  Some measures to test would be the number of options I can put on each menu level.  For novice users, how long does it take to learn/memorize options?  For expert users, how long does it take to access options that are in different levels of the item hierarchy?  And of course I will compare these values across the two menu types.  I anticipate performing an informal study with friends by begging them to participate.
Ideally the menu will be better than marking menus.  If on average it is just as good, perhaps there will be strengths and weaknesses to the multitouch menu selection that make it good for certain types of menu/item accessing over the marking menu.
