US 2003/0076343 Al

HANDEDNESS DETECTION FOR A PHYSICAL
MANIPULATORY GRAMMAR

FIELD OF THE INVENTION

[0001] The present invention relates to a method for
supporting a hand or touch operated user interface. More
particularly, the present invention relates to a method for
detecting handedness of a user and interpreting user input
based on that detected handedness.

BACKGROUND AND SUMMARY OF THE
INVENTION

[0002] Reliably, quickly, and intuitively transmitting com-
plex commands to small portable computers can be difficult.
Small computer devices do not generally have sufficient
computer processing power to respond reliably to voice or
handwritten (pen based) commands, keyboards are often
absent or too small for accurate finger input, and conven-
tional buttons are too large or support too limited a com-
mand instruction set. User interface techniques that rely on
bulky external modules (full size infrared linked keyboards,
tethered data gloves, or camera based gestural recognition
equipment, for example) are expensive, often not readily
available outside selected sites, and probably too awkward
for widespread use in conjunction with consumer level
portable computing devices.

[0003] User interface designers for portable computers
have attempted to compensate for some of these problems
by constructing devices that rely on various spatial, posi-
tional, or environmental cues that manually or automatically
allow for activation of various modes in the device. For
example, some laptop computers use the action of opening/
closing the lid to initiate automatic bootup/powerdown of
the computer without requiring any additional signal input
(e.g. such as depressing a “start” button or typing
“l_o_g o_n” on a keyboard) from a user. Alteratively, the
use of small portable computers that automatically switch
control modes depending on position, orientation, or room
location have been investigated. Buttonless manual control
of a portable computer through deliberate user actions such
as tilting the portable computer have also been described.

[0004] However, all these solutions for interfacing with
small portable computers have generally been limited in
scope and functionality. What is needed is a user interface
system suitable for even very small portable computers
(having volumetric dimensions on the order of a one cubic
centimeter) that is powerful, can be intuitively operated by
an ordinary user with little training, and is still readily
capable of modification or extension by the user. The present
invention meets these requirements by providing a manipu-
latory user interface that responds to a user twisting, folding,
bending, squeezing, shaking, tilting, spinning, lifting, or
otherwise physically manipulating the computer.

[0005] In the manipulatory user interface system of the
present invention, the most basic level of manipulation is
known as a “senseme”. A senseme is defined as a single
indivisible type of physical manipulation. A partial list of
categories of sensemes include material transformations
such as squeezing, twisting, stretching; local spatial trans-
formations such as translation, rotation, orbiting; and envi-
ronmental transformations based on temperature, light level,
or vibration. For example, a small portable computer may
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support a deformable piece having multiple embedded sen-
sors that detect folding, twisting, or bending of the deform-
able piece by a user. This computer can also contain a
number of accelerometers that sense relative spatial infor-
mation; gyroscopic, radio or infrared positional sensors for
determining absolute position; and various thermal or pho-
tosensors that respectively detect temperature and light level
changes. Intentional or unintentional modifications detected
by one or more of these sensor systems can provide the basis
for a powerful user interface scheme.

[0006] As will be appreciated, each senseme category
contains many individually distinguishable members. For
example, consider the category of senseme known as a
“pinch”, a structural transformation generally completed by
a user squeezing the deformable piece between a forefinger
and thumb. A pinch can be modified by varying its speed
(quick or slow pinch), magnitude/intensity (light or hard
pinch), portion of deformable piece pinched (top, bottom, or
center of deformable piece pinched), or even portion of body
used to pinch (right handed pinch or left handed pinch), with
each modification being distinguishable as a senseme
capable of being mapped onto a computer control command.

[0007] Although the wide variety of easily distinguishable
sensemes would alone provide a powerful user interface to
a computer, the present invention further extends the flex-
ibility of the senseme based user interface by supporting
computer control based on a “morpheme” input. The mor-
pheme is a temporally synchronous (or overlapping asyn-
chronous) tuple of one or more sensemes. Note that a
morpheme can (and often will) contain more than one
senseme. The sensemes combined into a morpheme can
come either from the same category (the user pinches with
a right hand while tapping with a left hand finger), or
different categories (the user pinches the deformable piece
with a right hand while modifying the spatial position of the
portable computer by tilting it forward).

[0008] Any morpheme can in turn be extended by partici-
pation in a “sentence”. A sentence is defined as a sequence
of one or more temporally disjoint morphemes. The sentence
level allows definition of a physical manipulatory grammar
by appropriate choice of morpheme sequence, and corollary
rules governing, for example, use of active (verb like)
morphemes, naming (noun) morphemes, or connectors.
Other possible grammar constructs used in sentences may
include those based on “home” systems. Home systems are
general-purpose gestural languages, whose grammar and
syntax are not borrowed in any way from a host language.
Examples of these languages are gestural languages devel-
oped by deaf children of hearing parents who have not been
exposed to American Sign Language (ASL), and the “plains
talk” of North American Indians, which was used as a trade

language.

[0009] Accordingly, the present invention provides a
method for inputting information to a computer connected to
a deformable piece that can be manipulated, and optionally
to various position sensors (both relative and absolute),
pressure sensors, thermal sensors, or even light sensors. The
method comprises the steps of manipulating the deformable
piece to provide a first morpheme input to the computer,
with the first morpheme input normally triggering a first
default action by the computer. The deformable piece may
also be manipulated to provide a second morpheme input to



