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1. 

METHOD AND APPARATUS FOR 
DETERMINING AUSER INPUT FROM 

INERTIAL SENSORS 

BACKGROUND 

1. Field 
The invention relates generally to a mobile device for 

determining a user input based on movement detected by one 
or more motion sensors. 

2. Information 
Conventional mobile devices, such as mobile telephones, 

typically allow an operator to input control commands via 
mechanical/electrical buttons. These buttons may include 
stand-alone buttons, keypads and keyboards, and touch 
screens. These buttons are typically positioned on front and 
side Surfaces of a mobile device and require mechanical 
assemblies and electrical wiring to that physical location of 
the button on the various surfaces. Wiring must be routed 
from the physical location of the button to control electronics, 
which monitors an operator's activation ofbuttons. Addition 
ally, once a mobile device is manufactured, repositioning of 
mechanical buttons on the mobile device is virtually impos 
sible. A touch screen, which may be used both as an output 
device and an input device, may also perform the function of 
a conventional button. Unfortunately, the display of a touch 
screen is partially obstructed whenever an operator uses it as 
an input device. 
The above-described conventional buttons and touch 

screens require mechanical elements, which wear, degrade 
and fail with time. These conventional buttons and touch 
screens also require electronics at and wiring to the position 
of the buttons. Furthermore, these buttons and touch screens 
are not readily repositionable. Furthermore, the display of a 
touch screen may become Smudged, Smeared or scratched 
from an operators use, thus further hindering an operators 
ability to view an unobstructed display. Voice activation 
allows an operator an alternate to these buttons, however, 
Such voice control requires the use of a microphone and a 
relatively quiet environment. 
A user may often carry or have such a mobile device nearby 

when in the vicinity of electronic equipment, such as a tele 
vision or stereo system. In order to operate such electronic 
equipment, a user often has to use a dedicated remote control 
to transmit a control signal to such electronic equipment. 
Unfortunately, however, such a remote control often becomes 
misplaced and the user therefore has to spend time and effort 
looking for the remote control in order to operate the elec 
tronic equipment. 

BRIEF DESCRIPTION OF THE FIGURES 

Non-limiting and non-exhaustive features will be 
described with reference to the following figures, wherein 
like reference numerals refer to like parts throughout the 
various figures. 

FIG. 1A shows a coordinate system (x, y, z) for represent 
ing linear movement with respect to scalar values, a series of 
Scalar values, or time varying functions (M. M., M2) as 
measured by an accelerometer according to one aspect. 

FIG. 1B shows a coordinate system (t, p, up) for represent 
ing rotational movement with respect to Scalar values, a series 
of scalar values, or time varying functions (R. R. R.) as 
measured by a gyroscope according to one aspect. 

FIG. 2 is a schematic block diagram of a mobile device 
according to one aspect. 
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2 
FIGS. 3A though 3C show alternate views of a mobile 

device according to one aspect. 
FIG. 4A illustrates a mobile device according to one par 

ticular implementation. 
FIG. 4B illustrates a process for determining a user input 

based on a user's movement of a mobile device according to 
one implementation. 

FIG. 5 illustrates a map image that may be displayed on 
display of a mobile device in one particular implementation. 

FIG. 6 illustrates a user holding a mobile device and mov 
ing the mobile device along an axis toward and away from the 
user's face according to one implementation. 

FIG. 7 illustrates a map image that may be displayed on a 
display of a mobile device in one particular implementation. 

FIG. 8 illustrates a side view of a mobile device according 
to one particular implementation. 

FIG. 9 illustrates a map image that may be displayed on a 
display of a mobile device in one particular implementation. 

FIG. 10 illustrates a map image that may be displayed on a 
display of a mobile device in one particular implementation. 

FIG. 11 illustrates a map image that may be displayed on a 
display of a mobile device in one particular implementation. 

FIG. 12 illustrates a map image that may be displayed on a 
display of a mobile device in one particular implementation. 

FIG. 13 illustrates a map image that may be displayed on a 
display of a mobile device in one particular implementation. 

FIG. 14 illustrates a map image that may be displayed on a 
display of a mobile device in one particular implementation. 

FIG. 15 illustrates an enlarged image associated with a 
particular time according to one aspect. 

FIG. 16 illustrates an image in which various boxes asso 
ciated with images are displayed along a time line according 
to one aspect. 

FIG. 17 illustrates an image in which four images associ 
ated with a particular date along a time line may be displayed 
upon a user Zooming in on Such a date according to one 
aspect. 

SUMMARY 

In one particular implementation, a method is provided for 
determining a user input based on movements of a mobile 
device. Angular movement of the mobile device about at least 
one axis of a linear plane is detected. Linear movement of the 
mobile device along at least one axis of the linear plane is also 
detected. Finally, a user input may be determined based on 
detection of the angular movement and detection of the linear 
movement. It should be appreciated, however, that this is 
merely a sample implementation, and claims subject matteris 
not limited in this respect. 

DETAILED DESCRIPTION 

Reference throughout this specification to “one example'. 
“one feature”, “an example' or “one feature” means that a 
particular feature, structure, or characteristic described in 
connection with the feature and/or example is included in at 
least one feature and/or example of claimed Subject matter. 
Thus, the appearances of the phrase “in one example”, “an 
example”, “in one feature' or “a feature' in various places 
throughout this specification are not necessarily all referring 
to the same feature and/or example. Furthermore, the particu 
lar features, structures, or characteristics may be combined in 
one or more examples and/or features. 

There are currently portable electronic devices that may 
determine a user's inputs based on a way in which the user is 
positioning Such a portable electronic device. For example, 
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one particular portable electronic device may change an ori 
entation of a displayed image on a display screen if a user 
turns the portable electronic device in a particular direction. 
In one example, by rotating a portable electronic device in a 
clockwise direction, an image displayed on a display Screen 
of the portable electronic device may be rotated. Accordingly, 
Such a portable electronic device may determine a user's 
input based on an angular movement of the portable elec 
tronic device by a user. 

There is a gaming device in the art that may determine a 
users inputs based on linear movements of a handheld gam 
ing controller. A linear movement may comprise a physical 
movement of Such a handheld gaming controller in a three 
dimensional space and is independent from any rotational 
movement. For example, a user input may be determined by 
Such a handheld gaming controller based upon movement of 
the handheld gaming controller along a linear axis. Such a 
gaming device determines a user input based onlinear move 
ments, but not angular movements, of the handheld gaming 
controller. 

However, a number of user inputs that can be determined 
from detection of only angular movement or of only linear 
movements is relatively limited. There may be, for example, 
many additional user inputs that could be determined if other 
types of both linear and angular movements were determined. 
Accordingly, by only determining angular movements or 
only detecting linear movements, as opposed to determining 
both angular and linear movements, a total amount of pos 
sible user inputs may be relatively limited. 

Current systems may determine only linear movements or 
only angular movements for a variety of reasons. For 
example, current portable electronic devices may not con 
Sume power in an efficient manner. Accordingly, if both linear 
and angular movements were detected simultaneously by 
various electronic circuitry, battery life for such current por 
table electronic devices may be dramatically shortened. 
Moreover, an amount of heat generated by use of electronic 
circuitry for detecting both angular and linear movements 
may adversely affect overall system performance in currently 
used portable electronic devices. Use of circuitry for deter 
mining both linear movements and angular movements may 
also be cost-prohibitive. For example, in the gaming industry 
manufacturers strive to produce inexpensive gaming systems 
and may even lose money from Sales of the gaming systems 
themselves, with the hope that enough consumers will pur 
chase Such gaming systems that the manufacturers will be 
able to recoup gaming system losses on the sales of associated 
Video games for use with Such gaming systems, for example. 
A method and system is described herein for a portable 

electronic device capable of determining user inputs based on 
a combination of linear and angular movements of the por 
table electronic device. Such a portable electronic device may 
include various sensor(s) for detecting linear and angular 
movements. A user input may be determined based on a 
combination of Such detected linear and angular movements. 
By detecting both angular and linear movements, a robust 
system is realized for determining a wide array of user inputs. 
As used herein, a “handheld mobile device.” “mobile 

device,” or a “mobile station” (MS) refers to a device that may 
from time to time have a position and/or orientation that may 
be altered. Such changes in position and/or orientation may 
comprise changes to direction, distance, angular rotation, 
etc., as a few examples. In particular examples, a mobile 
station may comprise a cellular telephone, wireless commu 
nication device, user equipment, laptop computer, other per 
Sonal communication system (PCS) device, and/or other por 
table communication device. A mobile station may also 
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4 
comprise a processor and/or computing platform adapted to 
perform functions controlled by machine-readable instruc 
tions. 

In one implementation, a mobile device may include a 
single sensor or multiple sensors, which convert physical 
phenomena into analog and/or electrical signals. Such sen 
sors may include, for example: (1) a barometric pressure 
sensor used to measure atmospheric pressure; (2) a geomag 
netic sensor used to determine the direction of Earth's mag 
netic field; (3) a biometric sensor used to measure heart rate or 
blood pressure; (4) a touch sensor used to detect touch or a 
fingerprint; (5) an accelerometer used to sense the direction of 
gravity and any other linear force experienced by the sensor; 
and (6) a gyroscope used to measure a Coriolis effect, heading 
changes and rotation, just to name a few examples of sensors. 

Such sensors may enable different mobile applications 
depending on which sensors are integrated into a wireless 
device. Some applications may employ more than one mea 
Surement from at least one sensor and may employ multiple 
degrees (axes) of observability from a sensor. Furthermore, a 
sensor may filter measurements before further processing, 
described below, occurs. Moreover, different applications 
may employ different combinations of sensors wherein Such 
sensors may play different roles. 

In the case of navigation, both accelerometers and gyro 
scopes ("gyros') may be used to provide 6-axis of observ 
ability (x, y, Z, T., (p, up). An accelerometer may sense linear 
motion (i.e., translationina plane. Such as a horizontal plane). 
Translation can be measured with reference to at least two 
axes. Such an accelerometer can also offer a measure of an 
objects tilt (roll or pitch). Thus, with a single 3D accelerom 
eter, an object’s motion in Cartesian coordinate space (x, y, z) 
can be sensed, and the direction of gravity can be sensed to 
estimate the object's roll (t) and pitch (cp). Since accelerom 
eters may not be able to easily differentiate between the 
objects linear motion and tilt, a gyroscope may be used to 
measure the rotation about (x,y, z) coordinates, that is, roll (t) 
and pitch (cp) and yaw (), sometime referred to as azimuth or 
heading. 

Further information about multi-sensor devices is provided 
in, for example, U.S. Provisional Application 60/896,795, 
titled “Multi-Sensor Data Collection and/or Processing with 
a filing date of Mar. 23, 2007; U.S. Provisional Application 
60/909,380, titled “Multi-Sensor Data Collection and/or Pro 
cessing with a filing date of Mar. 30, 2007; U.S. Provisional 
Application 60/914,716, titled “Multi-Sensor Data Collec 
tion and/or Processing with a filing date of Apr. 27, 2007: 
U.S. patent application Ser. No. 12/054,303, titled “Multi 
Sensor Data Collection and/or Processing by inventors L. 
Sheynblat and T. Wolf and filed Mar. 24, 2008; and U.S. 
patent application Ser. No. 1 1/686,945, titled “Sensor-Based 
Orientation System’ by inventor L. Sheynblat and filed on 
Mar. 15, 2007. These sensors, as well as other possible sen 
sors not listed, may be used individually or may be used in 
combination, depending on a particular application. 

In movement detection applications, linear and angular 
accelerometers, geomagnetic sensors, and/or gyroscopes 
may be integrated into a mobile device to provide adequate 
degrees of observability. FIG. 1A shows a coordinate system 
(x, y, z) for representing linear movement with respect to 
Scalar values, a series of Scalar values, or time varying func 
tions (M. M. M2) as measured by an accelerometer 110. 
Some accelerometers 110 may provide a magnitude while 
others may simply provide an indication of movement with 
out a magnitude. An accelerometer 110 may measure linear 
movement (vector M) along a line with reference to one, two 
or three linear directions, often referenced with Cartesian 
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coordinates (x, y, z). For example, a one-dimensional accel 
erometer 110 may provide measurements to indicate linear 
movementalong an X-axis. A two-dimensional accelerometer 
110 may provide measurements to indicate linear movement 
in a plane along both X-axis and y-axis, and a three-dimen 
sional accelerometer 110 may provide measurements to indi 
cate linear movement in 3-dimensional space along x, y and 
Z-axes. A three-dimensional accelerometer 110 may com 
prise a two-dimensional accelerometer combined with a one 
dimensional accelerometer, or may comprise three one-di 
mensional accelerometers. An accelerometer 110 may 
provide measurements in terms of linear acceleration (in units 
representing distance per units of time squared; e.g., 
m/sec), linear Velocity (in units representing distance per 
units of time; e.g., m/sec), or linear distance (in units rep 
resenting distance; e.g., m). Linear motion (vector M) may 
be represented by three values in vector form M-MX+ 
MY+MZ, where (MM, M4) are magnitudes, Scalar val 
ues, a series of Scalar values, or time varying functions, and 
(X, Y, Z) are unit vectors with respect to the origin of a 
Cartesian coordinate system (x, y, z). In general, an acceler 
ometeras described herein may comprise a sensing means for 
detecting motion and generating information indicative of 
linear movement along the one, two or three axes of Such an 
accelerometer. Alternatively, a non-Cartesian coordinate sys 
tem can be used such as a coordinate system aligned with the 
body frame of the device. An important requirement for any 
coordinate system used is that its axes are mutually orthogo 
nal. 

FIG. 1B shows a coordinate system (t, p, up) for represent 
ing rotational movement with respect to scalar values, a series 
of scalar values, or time varying functions (R. R. R.) as 
measured by a gyroscope 120. Here, gyroscope 120 may 
measure rotational movement (vector R) about one, two or 
three axes. In one particular implementation, gyroscopic rota 
tion may be measured in terms of coordinates (t, p, ), where 
tau (t) represents yaw or rotation about the Z-axis, phi (cp) 
represents roll or rotation about the X-axis, and psi () repre 
sents pitch or rotation about the y-axis. In another implemen 
tation, gyroscope 120 may comprise a one-dimensional gyro 
Scope to provide measurements indicating rotational 
movement about a first axis. In another implementation, a 
gyroscope 120 may comprise a two-dimensional gyroscope 
to provide measurements indicating rotational movement 
about a first axis and a second axis. Likewise, in another 
implementation, gyroscope 120 may comprise a three-di 
mensional gyroscope to provide measurements indicating 
rotational movement about first, second and third axes. Such 
three-dimensional gyroscope may comprise a two-dimen 
sional gyroscope combined with a one-dimensional gyro 
Scope or may comprise three one-dimensional gyroscopes. 
Gyroscope 120 may provide measurements in terms of angu 
lar acceleration (in units representing change in an angle per 
unit of time squares; e.g., rad/sec), angular velocity (in 
units representing change in an angle per unit of time; e.g., 
rad/sec), or an angle (in units representing an angle; e.g., 
rad). Rotational motion (vector R) may be represented by 
three Scalar values, a series of scalar values, or time varying 
functions in vector from, where R=RT+R p+Rip, where 
(R. R. R.) are scalar values, a series of scalar values, or time 
varying functions, and where (t, (p, u) are unit vectors in with 
respect to the rotational coordinate system (t, (p. ). In par 
ticular implementations, a gyroscope, as described herein, 
may comprise a sensing means for detecting motion and 
producing information indicative of angular movement about 
one, two or three axes of the gyroscope. 
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A single accelerometer 110 may sense linear movement 

while a single gyroscope 120 may measure angular move 
ment such as a tilt or roll. Integrating two separate acceler 
ometers 110, two separate gyroscopes 120 or the combination 
of an accelerometer 110 and a gyroscope 120 into a mobile 
device may be used to sense linear movement as well as 
angular movement, for example. 

In one example, a three-dimensional accelerometer 110 
and a three-dimensional gyroscope (e.g., gyroscope 120) pro 
vide six axes of observability (x, y, x, t, p, up). Two three 
dimensional accelerometers 110 may also provide six axes of 
observability (x, y, x, x, y, X). A reduced dimensional 
sensor may be used to sense fewer axes of linear and/or 
rotational motion. For example, a two-dimensional acceler 
ometer 110 and a two-dimensional gyroscope 120 may pro 
vide four axes of observability (x, y, t, p). Techniques 
described herein may implement a single-sensor or a multi 
sensor mobile device measuring one or more dimensions as 
described in detail below. 

FIG. 2 is a schematic block diagram of mobile device 200 
according to a particular implementation. Mobile device 200 
may house a first sensor 210, a second sensor 220, a processor 
230, memory 240 and a display 250. In one particular imple 
mentation, the first sensor 210 may comprise an accelerom 
eter, and the second sensor 220 may comprise a gyroscope. 
Although only two sensors are shown in FIG. 2, it should be 
appreciated that additional, or fewer, sensors may be utilized 
in other implementations without deviating from claimed 
Subject matter. Moreover, in another implementation, a single 
sensor may be adapted to measure both linear and angular 
motion. Mobile device 200 may also include devices and 
circuitry to accept operator input and provide output data 
including a touch screen 260 integrated with the display 250, 
one or more buttons 270, one or more keypads 280 and/or an 
audio device 290 (such as a speaker and/or a microphone). 

FIGS. 3A though 3C show alternate views of a mobile 
device 300. In FIG.3A, an exterior view of mobile device 300 
is shown to include a housing 305, a display 310 and a keypad 
312. FIG. 3B illustrates a view of components disposed 
within housing 305, such as a first sensor 315 and a second 
sensor 320. Housing 305 may enclose additional items such 
as, for example, processor 230 and memory 240 (Such as 
those in, e.g., FIG. 2). It should be appreciated that a first 
sensor 315 and a second sensor 320 do not need to be located 
on opposite sides of a housing 305; instead, they are shown 
residing on opposite sides for illustrative purposes. It should 
be appreciated that in one particular implementation, first 
sensor 315 and second sensor 320 may be disposed side-by 
side in housing 305, and that claimed subject matter is not 
limited to any particular arrangement of sensors in a mobile 
device. 

FIG. 3C shows a side-end view of mobile device 300. First 
sensor 315 may comprise either a gyroscope or an acceler 
ometer, e.g., which defines one or more axes (e.g., an X-axis 
315x, a y-axis 315y and a Z-axis 315Z) respectively corre 
sponding to one, two or three dimensions of first sensor 315. 
For example, first sensor 315 may comprise a one-dimen 
sional gyroscope positioned within housing 305 to measure 
angular movement of mobile device 300 about a first axis of 
first sensor 315. First axis may be the x-axis 315x, y-axis 
315y, Z-axis 315z, or a similar axis. For example, if the first 
axis is the Z-axis 315Z, the first sensor 315 would be oriented 
to generate a signal indicative of angular movement of the 
mobile device 300 about Z-axis 3152 of first sensor 315. 

In another example, first sensor 315 may comprise a three 
dimensional gyroscope oriented within housing 305 to mea 
sure angular movement of the mobile device 300 about the 
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x-axis 315x, y-axis 315y and Z-axis 315z (or a similar set of 
three axes). In this example, first sensor 315 may be oriented 
to generate a signal indicative of angular movement of mobile 
device 300 about x-axis 315x, y-axis 315y and Z-axis 315z of 
first sensor 315. 

Similarly, second sensor 320 may also comprise a gyro 
Scope or an accelerometer, which defines one or more axes 
(e.g., an x-axis 320x, a y-axis 320y and a Z-axis 320z) respec 
tively corresponding to one, two or three dimensions of sec 
ond sensor 320. For example, second sensor 320 may com 
prise a one-dimensional accelerometer oriented within 
housing 105 to measure linear movement of mobile device 
300 along a first axis of second sensor 320. This first axis may 
comprise x-axis 320x, y-axis 320y, Z-axis 320z, or any axis. 
For example, if this first axis is x-axis 320x, second sensor 
320 may be oriented to generate a signal indicative of linear 
movement of the mobile device 300 along x-axis 320x of 
second sensor 320. 
As an example, first sensor 315 may comprise a gyroscope 

and second sensor 320 may comprise an accelerometer. Here, 
first sensor 315 is oriented in housing 305 to detect and 
measure angular movement of mobile device 300 about a first 
axis (e.g., Z-axis 315Z) of first sensor 315. First sensor 315 
may generate a signal indicative of this angular movement. 
Second sensor 320 (an accelerometer) may be oriented to 
measure linear movement along a first axis of second sensor 
320 (e.g., x-axis 320x). In this orientation, first axis (Z-axis 
315Z) of first sensor 315 and first axis (X-axis 320x) of second 
sensor 320 are non-collinear to one another and may be 
orthogonal to one another. Although X, y, and Z axes are 
discussed herein for the purposes of illustration, claims are 
not limited to orthogonal axes (although substantially 
orthogonal axes may be used in particular implementations). 

According to a particular implementation, a combination 
of a gyroscope and an accelerometer may be utilized to detect 
a user input. For example, there may be a mapping application 
program which is adapted to display a graphical map image 
on a display of a mobile device 300. Here, for example, a user 
may manipulate such a displayed graphical map image sim 
ply by moving the mobile device itself, instead of by pressing 
buttons. For example, by moving the mobile device 300 up or 
down, e.g., along a predefined axis, a displayed map may be 
Zoomed in or out, respectively, and the amount of the Zooming 
may be based on the amount (e.g., a distance) by which the 
mobile device 300 was moved. The user may also change a 
direction in which the graphical map image is facing by, for 
example, tilting or rotating the mobile device 300 in a desig 
nated direction. 

Such a mobile device 300 may also be utilized to detect a 
user input for a variety of different applications, for example. 
In one particular implementation, a user may move the 
mobile device in a pre-designated manner to control an elec 
tronic device (e.g., as a remote control). For example, such a 
mobile device 300 may be utilized to control playback of a 
Video on a nearby television. In one implementation, the user 
may cause the video to control for advancing or rewinding by 
a certain number of frames, for example, by tilting mobile 
device 300 in a specified direction. For example, by tilting the 
mobile device to the right, such video may advance, whereas 
tilting the mobile device to the left may cause the video to 
rewind for as long as the user positions the mobile device in 
this orientation. 

There are many additional applications for which the 
mobile device may be utilized to determine a user input other 
than video and mapping applications as discussed above. The 
mobile device may be utilized to control a wide variety of 
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8 
electronic devices such as stereo systems, televisions, a dim 
mer for a lighting system, to name just a few. 

FIG. 4A illustrates a mobile device 400 according to one 
particular implementation. Mobile device 400 may comprise 
a mobile phone or personal digital assistant (PDA), for 
example. Such a mobile device 400 may include a display 405 
and input buttons 410, for example. Such a display 405 may 
comprise a Liquid Crystal Display (LCD) or any other suit 
able display device for displaying images and/or video. Such 
input buttons 410 are optional and may be included in some 
implementations. Mobile device 400 may be adapted to deter 
mine user inputs without buttons, so input buttons 410 may 
therefore be optional, depending upon the particular imple 
mentation. Mobile device 400 may include one or more sen 
sors (not shown), such as a gyroscope and/or accelerometer, 
for determining linear and/or angular movement of Such 
mobile device 400. 

FIG. 4B illustrates a process for determining a user input 
based on a user's movement of a mobile device 400 according 
to one implementation. First, angular movement of mobile 
device 400 is detected at operation 420. Angular movement 
may be detected by a sensor, such as a gyroscope, within 
mobile device 400. Next, linear movement of mobile device 
400 is detected at operation 425. Linear movement may be 
detected by a sensor, such as an accelerometer, within mobile 
device 400. It should be appreciated that operations 420 and 
425 may be performed simultaneously or operation 425 may 
be performed before operation 420 in some implementations. 
Finally, at operation 430, a user input is determined based 
upon detected angular and linear movement of mobile device 
400. 

FIG. 5 illustrates a map image 500 that may be displayed 
on display 405 of mobile device 400 in one particular imple 
mentation. A user may enter an address for which a map 
image is desired. Alternatively, mobile device 400 may be 
adapted to receive location services (e.g., satellite position 
system, advanced forward link trilateration, or a hybrid loca 
tion system) to estimate a current location of the mobile 
device 400 and generate a map image based on the estimated 
location. In one implementation, mapping images may be 
stored in a memory of mobile device 400. Alternatively, such 
mapping images may be stored in a remotely accessible map 
ping database and may be transmitted to mobile device 400 in 
response to a request from mobile device 400 for a particular 
map image. In this example, map image 500 shows a broad 
view of the San Diego area and Surrounding areas. In the event 
that a user desires to view a Zoomed in map image, such a user 
may move mobile device 400 closer to the user's face. 

FIG. 6 illustrates a user 600 holding a mobile device 405 
and moving mobile device 400 in a direction along one or 
more axes toward and away from the face of user 600. An 
accelerometer or other sensor may be included within mobile 
device 400 to detect linear movement along axis 610. With a 
map image being displayed on mobile device 400, for 
example, user 600 may cause the map image to Zoom in by 
moving the mobile device 400 along axis 610 in a direction 
closer to the face of user 600. The amount by which the map 
image is Zoomed may be based upon a detected acceleration 
imparted by user 600 as mobile device 400 is moved, or the 
approximate distance by which mobile device 400 is moved. 
In another example, user 600 may Zoom out Such a map image 
by moving mobile device 600 in an opposite direction along 
axis 610, i.e., away from the face of user 600. 

FIG. 7 illustrates a map image 700 that may be displayed 
on a display 405 of mobile device 400 in one particular 
implementation. In this example, map image 500 may be 
originally shown on display 405. User 600 may then Zoom in 
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on the map image 500 by moving mobile device 400 along 
axis 610 toward the face of user 600, as described above with 
respect to FIG. 6. As shown in FIG. 7, a new zoomed in map 
image 700 is displayed that illustrates San Diego in greater 
detail than was shown in map image 500 illustrated in FIG.5. 
As discussed above, user 600 may Zoom out by moving 
mobile device 400 along axis 610 in a direction away from the 
face of user 600. 

User 600 may also change a mapping image displayed 
without Zooming the image. FIG. 8 illustrates a side view of 
mobile device 400 according to one particular implementa 
tion. To shift the viewed map to the right, i.e., to see portions 
of the map to the right of the map material displayed, the user 
600 may tilt mobile device 400 such that the right end 820 of 
mobile device 400 is rotated downward and the left end 825 is 
rotated upward, as shown with arrows 800 and 805, respec 
tively. To shift the viewed map to the left, on the other hand, 
user 600 may tilt mobile device 400 such that the left end 825 
of mobile device 400 is rotated downward and the right end 
820 is rotated upward, as shown with arrows 810 and 815, 
respectively. 

FIG. 9 illustrates a map image 900 that may be displayed 
on a display 405 of mobile device 400 in one particular 
implementation. In this example, map image 500 is originally 
shown on display 405, and then user shifts the image to the 
right by lowering the right end 820 and raising the left end 825 
of mobile device 400, as discussed above with respect to FIG. 
8, for example. As shown in FIG.9, a new map image 900 is 
displayed that illustrates an area east of San Diego (i.e., to the 
right of San Diego on a map). 

User 600 may also tilt mobile device 400 to get a view 
above, i.e., the area that would be above a currently displayed 
image on a map, or to get a view below, i.e., the area that 
would normally be below a currently displayed image on a 
map. In order to shift a map up or down, instead of simply left 
or right as discussed above, the user 600 may hold the mobile 
device 400 and rotate the top edge of the mobile device 400 
(i.e., the edge near where the top portion of a map image 
would be displayed on display 405) upward and the bottom 
edge of mobile device 400 downward. Referring back to FIG. 
8, in order to see a view above a currently displayed map 
image on display 405 of mobile device 400, the user 600 may 
tilt, i.e., rotate, a top portion 830 of handheld mobile device 
above a bottom portion 835, as indicated by arrows 840 and 
850, respectively. Alternatively, user 600 may shift the map 
image downward by rotating mobile device 400 in the oppo 
site direction such that a top edge of the mobile device 400 is 
rotated downward and the bottom edge of mobile device 400 
upward. Referring again to FIG. 8, in order to see a view 
below a currently displayed map image on display 405 of 
mobile device 400, the user 600 may tilt, i.e., rotate, a top 
portion 830 of handheld mobile device below a bottom por 
tion 835, as indicated by arrows 845 and 855, respectively. 

FIG.10 illustrates a map image 1000 that may be displayed 
on a display 405 of mobile device 400 in one particular 
implementation. In this example, map image 500 was origi 
nally shown on display 405 and then user shifted the image 
higher, i.e., to see the map area above a previously viewed 
map image, by rotating the top edge of the mobile device 400 
upward and the bottom edge of mobile device 400 downward 
as discussed above with respect to FIG. 9. As shown in FIG. 
10, a new map image 1000 is displayed that illustrates an area 
north of San Diego (i.e., above San Diego on a map). 

In one implementation, additional information may be dis 
played on a map image. For example, designated point(s) of 
interest may be displayed on the map. The designated points 
of interest indicate certain areas of a map for which additional 
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map information is known and may be displayed. The addi 
tional map information may include for example, pictures 
associated with area on the map and/or text describing an area 
on Such a map. The points of interest may be determined 
based on information stored in a database, for example. In one 
particular implementation, a user may take photographs with 
a enabled camera capable of determining its location from a 
location service, and location coordinates may be associated 
with and stored as information associated with each of Such 
photographs. Location information associated with Such pho 
tographs may be correlated with a map image such that if a 
user displays a map image covering location coordinates cor 
responding to those of Stored images, an indicator may be 
displayed on Such a map to indicate that additional informa 
tion for such GPS coordinates is available. In some imple 
mentations, points of interest for certain landmarks may be 
stored in a database accessible to mobile device 400. 
FIG.11 illustrates a map image 1100 that may be displayed 

on display 405 of mobile device 400 in one particular imple 
mentation. In this example, map image 1100 includes several 
points of interest 1105, which is this case are displayed as 
large dark dots. A user 600 may Zoom in on an area of a map 
image 1100 Surrounding a particular point of interest to 
acquire additional information about such a point of interest. 

FIG. 12 illustrates a map image 1200 that may be displayed 
on display 405 of mobile device 400 in one particular imple 
mentation. In this example, map image 1200 includes a point 
of interest 1205. Upon Zooming in on an area Surrounding 
point of interest 1205, an image 1210 corresponding to such 
a point of interest may be displayed. In this case. Such an 
image 1210 illustrates Qualcomm Stadium, which is associ 
ated with such point of interest 1205. 

FIG.13 illustrates a map image 1300 that may be displayed 
on display 405 of mobile device 400 in one particular imple 
mentation. In this example, map image 1300 includes a point 
of interest 1305 which, in this case is shown as a dark square 
in which three Smaller white Squares are shown. Upon Zoom 
ing in on an area Surrounding point of interest 1305, several 
images associated with point of interest 1305 may be dis 
played. 

FIG.14 illustrates a map image 1400 that may be displayed 
on a display 405 of mobile device 400 in one particular 
implementation. In this example, map image 1400 includes a 
point of interest 1405. In this example, point of interest 1405 
is enlarged because a user has Zoomed in on it. Point of 
interest 1405 includes three images designated 1410, 1415, 
and 1420, respectively. Each of Such images is associated 
with point of interest 1405. For example, point of interest 
1405 may be associated with a particular area of a bike path 
covered by map 1400 and upon Zooming, an image of a 
bicycle rider along the bike path may be displayed. Upon 
Zooming in on image 1410, for example, a large correspond 
ing image 1500 may be displayed, as shown in FIG.15. Image 
1500 may include a caption to indicate the time and date on 
which the image was originally acquired. In this example, 
there are three images associated with point of interest 1405. 
Upon viewing large image 1500, a user may scroll to the next 
image by holding mobile device 400 in a particular way. For 
example, by tilting mobile device 400 to the right, the user 
may scroll to the next image associated with point of interest 
1405. On the other hand, the user may scroll to a previous 
image associated with point of interest 1405 by tilting mobile 
device 400 to the left. 

There are other implementations in which images may be 
displayed upon the user Zooming in on the image. For 
example, instead of displaying associated with a location on 
a geographical map. Such images may instead be displayed 
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along a virtual time line. FIG. 16 illustrates an image 1600 in 
which various boxes associated with images are displayed 
along a time line. In this example, there are several images 
associated with each month along a time line. In this case, 
there are 19 images associated with 2/07. The user may scroll 
along the time line by, for example, tilting mobile device 400 
to the right to advance in date along the timeline and to the left 
to go back in date along the time line. The user may also Zoom 
in on one or more images associated with a particular date by 
moving mobile device 400 in a direction associated with a 
Zoom operation Such as, for example, by moving mobile 
device 400 close to the user's face, as discussed above with 
respect to FIG. 6. 

FIG. 17 illustrates an image 1700 in which four additional 
images, 1705, 1710, 1715, and 1720 associated with a par 
ticular date along a time line may be displayed upon a user 
Zooming in on Sucha date. In this example, Small white boxes, 
such as those shown in FIG. 1600 may initially be displayed 
and user may Zoom in to see small versions of images 1705, 
1710, 1715, and 1720. The user may Zoom in on any of 
images 1705, 1710, 1715, or 1720 to view a larger corre 
sponding image. 

Although FIGS. 5-17 have been described above with 
respect to implementations in which images may be dis 
played on a display 405 of a mobile device 400, it should be 
appreciated that additional implementations may also be real 
ized. In one implementation, a user may utilize mobile device 
400 to generate a control signal to control a particular elec 
tronic device. For example, a user may turn the Volume up or 
down on a stereo system by moving mobile device 400 in a 
particular way. Upon detecting movement of mobile device 
400 and determining to what the movement corresponds, 
mobile device may generate a control signal for Such a stereo 
system and may transmit the control signal to such a stereo 
system. 
A user may generate control signals for a variety of differ 

ent electronic devices by moving mobile device 400 in dif 
ferent designated directions. Accordingly, mobile device 400 
may effectively be utilized as a remote control for different 
electronic devices. A user may also alter settings on the 
mobile device 400 itself via different movements. For 
example, a user may change a ring Volume or vibration fre 
quency by imparting certain movements onto mobile device 
400. 

Implementations described above may be utilized to deter 
mine a user input based on a users angular and linear move 
ment of a mobile device. By determining a user input in this 
manner, a user would not need to manually type of an instruc 
tion via buttons or the like. Although movements for Zooming 
and Scrolling through images have been described in a par 
ticular manner above, it should be appreciated that, in some 
implementations, different movements may be imparted to 
perform Such Zooming and scrolling functions. In one imple 
mentation, a user may program such a mobile device with 
particular movements for scrolling and Zooming, to name just 
a couple functions. 

Methodologies described herein may be implemented by 
various means depending upon applications according to par 
ticular features and/or examples. For example, Such method 
ologies may be implemented in hardware, firmware, Soft 
ware, and/or combinations thereof In a hardware 
implementation, for example, a processing unit may be 
implemented within one or more application specific inte 
grated circuits (ASICs), digital signal processors (DSPs), 
digital signal processing devices (DSPDs), programmable 
logic devices (PLDs), field programmable gate arrays (FP 
GAS), processors, controllers, micro-controllers, micropro 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
cessors, electronic devices, other devices units designed to 
perform the functions described herein, and/or combinations 
thereof. 

“Instructions” as referred to herein relate to expressions 
which represent one or more logical operations. For example, 
instructions may be “machine-readable by being interpret 
able by a machine for executing one or more operations on 
one or more data objects. However, this is merely an example 
of instructions and claimed Subject matter is not limited in this 
respect. In another example, instructions as referred to herein 
may relate to encoded commands which are executable by a 
processing circuit having a command set which includes the 
encoded commands. Such an instruction may be encoded in 
the form of a machine language understood by the processing 
circuit. Again, these are merely examples of an instruction 
and claimed Subject matter is not limited in this respect. 

“Storage medium' as referred to herein relates to media 
capable of maintaining expressions which are perceivable by 
one or more machines. For example, a storage medium may 
comprise one or more storage devices for storing machine 
readable instructions and/or information. Such storage 
devices may comprise any one of several media types includ 
ing, for example, magnetic, optical or semiconductor Storage 
media. Such storage devices may also comprise any type of 
long term, short term, Volatile or non-volatile memory 
devices. However, these are merely examples of a storage 
medium, and claimed Subject matter is not limited in these 
respects. 

Unless specifically stated otherwise, as apparent from the 
discussion above, it is appreciated that throughout this speci 
fication discussions utilizing terms such as “processing.” 
"computing "calculating,” “selecting,” “forming.” 
“enabling.” “inhibiting.” “locating,” “terminating.” “identify 
ing,” “initiating.” “detecting.” “obtaining.” “hosting.” “main 
taining.” “representing.” “estimating.” “receiving.” “trans 
mitting.” “determining and/or the like refer to the actions 
and/or processes that may be performed by a computing 
platform, Such as a computer or a similar electronic comput 
ing device, that manipulates and/or transforms data repre 
sented as physical electronic and/or magnetic quantities and/ 
or other physical quantities within the computing platforms 
processors, memories, registers, and/or other information 
storage, transmission, reception and/or display devices. Such 
actions and/or processes may be executed by a computing 
platform under the control of machine-readable instructions 
stored in a storage medium, for example. Such machine 
readable instructions may comprise, for example, Software or 
firmware stored in a storage medium included as part of a 
computing platform (e.g., included as part of a processing 
circuit or external to Such a processing circuit). Further, 
unless specifically stated otherwise, processes described 
herein, with reference to flow diagrams or otherwise, may 
also be executed and/or controlled, in whole or in part, by 
Such a computing platform. 

Wireless communication techniques described herein may 
be in connection with various wireless communication net 
works such as a wireless wide area network (WWAN), a 
wireless local area network (WLAN), a wireless personal 
area network (WPAN), and so on. The term “network” and 
“system” may be used interchangeably herein. A WWAN 
may be a Code Division Multiple Access (CDMA) network, 
a Time Division Multiple Access (TDMA) network, a Fre 
quency Division Multiple Access (FDMA) network, an 
Orthogonal Frequency Division Multiple Access (OFDMA) 
network, a Single-Carrier Frequency Division Multiple 
Access (SC-FDMA) network, and so on. A CDMA network 
may implement one or more radio access technologies 
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(RATs) such as cdma2000, Wideband-CDMA (W-CDMA), 
to name just a few radio technologies. Here, cdma2000 may 
include technologies implemented according to IS-95. 
IS-2000, and IS-856 standards. A TDMA network may 
implement Global System for Mobile Communications 
(GSM), Digital Advanced Mobile Phone System (D-AMPS), 
or some other RAT. GSM and W-CDMA are described in 
documents from a consortium named "3rd Generation Part 
nership Project” (3GPP). Cdma2000 is described in docu 
ments from a consortium named "3rd Generation Partnership 
Project 2 (3GPP2). 3GPP and 3GPP2 documents are pub 
licly available. A WLAN may comprise an IEEE 802.11x 
network, and a WPAN may comprise a Bluetooth network, an 
IEEE 802.15x, for example. Wireless communication imple 
mentations described herein may also be used in connection 
with any combination of WWAN, WLAN and/or WPAN. 

While there has been illustrated and described what are 
presently considered to be example features, it will be under 
stood by those skilled in the art that various other modifica 
tions may be made, and equivalents may be substituted, with 
out departing from claimed Subject matter. Additionally, 
many modifications may be made to adapt a particular situa 
tion to the teachings of claimed Subject matter without depart 
ing from the central concept described herein. Therefore, it is 
intended that claimed subject matter not be limited to the 
particular examples disclosed, but that such claimed subject 
matter may also include all aspects falling within the scope of 
appended claims, and equivalents thereof. 

What is claimed is: 
1. A method, comprising: 
detecting angular movement of a mobile device about at 

least one axis of a linear plane; 
detecting linear movement of said mobile device along at 

least one axis of said linear plane; 
determining a user input based on the detection of said 

angular movement and the detection of said linear move 
ment; and 

manipulating an appearance of one or more images on a 
display of said mobile device based at least in part on 
said user input and a predetermined point of interest, 
wherein said appearance of one or more images depict a 
geographical map, wherein said geographical map 
includes said predetermined point of interest. 

2. The method of claim 1, wherein said manipulating com 
prises Zooming said one or more images based, at least in part, 
on said detection of said linear movement. 

3. The method of claim 2, wherein said geographical map 
comprises said one or more images associated with one or 
more predetermined locations of said geographical map. 

4. The method of claim 1, wherein said appearance of one 
of more images depicta sequence of images corresponding to 
a timing offset. 

5. The method of claim 1, further comprising providing a 
control signal to a predetermined electronic device based on 
said user input. 

6. The method of claim 1, wherein said determining a user 
input comprises determining a user input based, at least in 
part, upon a predetermined sensitivity of at least one of said 
angular movement and said linear movement. 

7. The method of claim 1, wherein said detecting linear 
movement comprises detecting an acceleration of said mobile 
device. 

8. The method of claim 1, wherein said detecting linear 
movement comprises detecting a distance by which said 
mobile device is moved. 
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9. The method of claim 1, wherein said detecting angular 

movement is performed by a first sensor, and said detecting 
linear movement being performed by a second sensor. 

10. The method of claim 1, wherein said detecting angular 
movement and said detecting linear movement is performed 
by a single sensor. 

11. A mobile device, comprising: 
at least one sensor to detect angular movement of said 

mobile device about at least one axis of a linear plane 
and linear movement of said mobile device along at least 
one axis of said linear plane; and 

a processor coupled to said at least one sensor configured to 
determine a user input based on the detection of said angu 

lar movement and the detection of said linear movement, 
and 

manipulate an appearance of one or more images on a 
display of said mobile device based at least in part on the 
detection of said angular movement, the detection of 
said linear movement, and a predetermined point of 
interest, wherein said appearance of one for more 
images depict a geographical map, wherein said geo 
graphical map includes said predetermined point of 
interest. 

12. The mobile device of claim 11, wherein said processor 
is configured to manipulate said appearance of one or more 
images by Zoom said one or more images based, at least in 
part, on the detection of said linear movement. 

13. The mobile device of claim 11, wherein said processor 
is configured to manipulate said appearance of one of more 
images to depict a sequence of images corresponding to a 
timing of said one or more images. 

14. The mobile device of claim 11, further comprising a 
control device to provide a control signal to a predetermined 
electronic device based on said user input. 

15. The mobile device of claim 11, wherein said processor 
is d configured to determine said user input based, at least in 
part, upon a predetermined sensitivity of at least one of said 
angular movement and said linear movement. 

16. The mobile device of claim 11, wherein said processor 
is configured to determine said user input based, at least in 
part, upon a predetermined range of at least one of said 
angular movement and said linear movement. 

17. The mobile device of claim 11, wherein said at least one 
sensor is configured to detect linear movement based on a 
detected acceleration of said mobile device. 

18. The mobile device of claim 11, wherein said at least one 
sensor is configured to detect linear movement based on a 
detected distance by which said mobile device is moved. 

19. The mobile device of claim 11, wherein said at least one 
sensor comprises a first sensor to detect said angular move 
ment, and a second sensor to detect said linear movement. 

20. The mobile device of claim 11, wherein said at least one 
sensor comprises a single sensor to detect said angular move 
ment and said linear movement. 

21. An apparatus, comprising: 
means for detecting angular movement of a mobile device 

about at least one axis of a linear plane and linear move 
ment of said mobile device along at least one axis of said 
linear plane; 

means for determining a user input based on the detection 
of said angular movement and detection of said linear 
movement; and means for manipulating an appearance 
of one or more images on a display of said mobile device 
based at least in part on the detection of said angular 
movement, detection of said linear movement, and a 
predetermined point of interest, wherein said appear 
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ance of one for more images depict a geographical map, 
wherein said geographical map includes said predeter 
mined point of interest. 

22. The mobile device of claim 21, wherein said means for 
manipulating the appearance Zooms said one or more images 
based, at least in part, on the detection of said linear move 
ment. 

23. The mobile device of claim 21, wherein said means for 
manipulating the appearance manipulates said appearance of 
one of more images to depict a sequence of images corre 
sponding to a timing of Said images. 

24. The mobile device of claim 21, further comprising 
means for providing a control signal to a predetermined elec 
tronic device based on said user input. 

25. The mobile device of claim 21, wherein said means for 
determining the user input determines said user input based, 
at least in part, upon a predetermined sensitivity of at least one 
of said angular movement and said linear movement. 

26. The mobile device of claim 21, wherein said means for 
detecting detects linear movement based on acceleration of 
said linear movement of said mobile device. 

27. The mobile device of claim 21, wherein said means for 
detecting detects linear movement based on a distance by 
which said mobile device is moved. 

28. The mobile device of claim 21, wherein said means for 
detecting comprises a first sensor to detect said angular move 
ment, and a second sensor to detect said linear movement. 

29. The mobile device of claim 21, wherein said means for 
detecting comprises a single sensor to detect said angular 
movement and said linear movement. 

30. An article comprising: a storage medium comprising 
machine-readable instructions stored thereon which, when 
executed by a computing platform, are configured to enable 
the computing platform to: 

detectangular movement of a mobile device about at least 
one axis of a linear plane; 
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detect linear movement of said mobile device along at least 

one axis of said linear plane; 
determine a user input based on the detection of said angu 

lar movement and the detection of said linear movement, 
and 

manipulate an appearance of one or more images on a 
display of said mobile device based at least in part on the 
detection of said angular movement, the detection of 
said linear movement, and a predetermined point of 
interest, wherein said appearance of one for more 
images depict a geographical map, wherein said geo 
graphical map includes said predetermined point of 
interest. 

31. The article of claim 30, wherein the machine-readable 
instructions are further configured to enable the computing 
platform to manipulate said appearance of said one or more 
images on said display by Zooming said one or more images 
based, at least in part, on said detection of said linear move 
ment. 

32. The article of claim 30, wherein the machine-readable 
instructions are further configured to enable the computing 
platform to manipulate said appearance of one or more 
images to depict a sequence of images corresponding to a 
timing of said images. 

33. The article of claim 30, wherein the machine-readable 
instructions are further configured to enable the computing 
platform to provide a control signal to a predetermined elec 
tronic device based on said user input. 

34. The article of claim 30, wherein the machine-readable 
instructions are further configured to enable the computing 
platform to detect said linear movement based on a detected 
acceleration of said linear movement of said mobile device. 

35. The article of claim 30, wherein the machine-readable 
instructions are further configured to enable the computing 
platform to detect said linear movement based on a detected 
distance by which said mobile device is moved. 
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