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(57) ABSTRACT 

An electronic device includes a processor, a first touch screen 
and a second touch screen. The first touch screen displays an 
object. An object transition module executed by the processor 
includes executable instructions to map a gesture applied to 
the object to a set of object movement parameters and then 
move the object from the first touchscreen to the second touch 
screen in accordance with the object movement parameters. 
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| Calculation may include simulated physical 
properties, such as "nass', 'Velocity', 'friction', etc. 

iss. The simulation may extend to honoring similar 
properties on underlying objects or display regions 
that the object is passing over (or Colliding with), 

For example, there may be a border area around the 
periphery of the display that has a property of very 

| high friction, causing a ficked object to come to a halt 
before it reaches the edge. The screen edge itself 
may simulate 'etasticity' so an object that collides with 
it bounces and returns on-screen, Or a combination 
of this or similar techniques, 
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APPARATUS AND METHOD FOR GESTURE 
CONTROL OF ADUAL PANEL ELECTRONIC 

DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority to U.S. Provisional 
Patent Application 61/396,789 filed Jun. 1, 2010, entitled 
"Electronic Device for Education', the contents of which are 
incorporated herein by reference. 

FIELD OF THE INVENTION 

0002 The invention relates to generally to electronic 
devices. More particularly, the invention relates to methods 
and devices for manipulating objects near or between discon 
tinuities between touch sensitive screens of an electronic 
device. 

BACKGROUND OF THE INVENTION 

0003. In many applications, it is desirable to have multiple 
touch screen displays. For example, many electronic book 
readers are known to provide multiple screens. It is apparent 
that for devices that have discontinuous touch sensitive dis 
plays it is desirable to be able to move objects not only within 
one display but also between discontinuous displayS. Tradi 
tionally for multiple display devices, a standard pointing 
device such as a mouse is manipulated on a flat continuous 
Surface and Software maps the position on the continuous 
surface to the entire display of multiple screens. For devices 
with touch sensitive displays, however, the pointing device 
itself must cross a discontinuity, not just the object on the 
SCC. 

0004. It would be desirable to provide an intuitive and 
seamless movement of objects between screens. More par 
ticularly, it would be desirable to provide an easier, intuitive 
and seamless way to manipulate objects near and across a 
touch screen discontinuity. 

SUMMARY OF THE INVENTION 

0005. One embodiment of the invention includes an elec 
tronic device with a processor, a first touch screen and a 
second touchscreen. The first touchscreen displays an object. 
An object transition module executed by the processor 
includes executable instructions to map a gesture applied to 
the object to a set of object movement parameters and then 
move the object from the first touchscreen to the second touch 
screen in accordance with the object movement parameters. 
0006 Another embodiment of the invention includes an 
electronic device with a processor, individual touch screens 
and on object transition module executed by the processor. 
The object transition module includes executable instructions 
to map a gesture to a set of object movement parameters and 
thereby trigger an exchange of contents between touch 
screens based on the object movement parameters. 
0007 Another embodiment of the invention includes an 
electronic device with a processor, individual touch screens 
and an object transition module executed by the processor. 
The object transition module includes executable instructions 
to identify a first gesture that designates a selected object on 
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a first screen and a second gesture that moves the content of a 
second screen beneath the selected object on the first screen. 

BRIEF DESCRIPTION OF THE FIGURES 

0008. The invention is more fully appreciated in connec 
tion with the following detailed description taken in conjunc 
tion with the accompanying drawings, in which: 
0009 FIG. 1 is a view of an electronic device with a dual 
display. Movement of an object between the two displays is 
shown in accordance with an embodiment of the invention. 
0010 FIG. 2 is a flow diagram of a process of moving an 
object near and across a touch discontinuity in accordance 
with an embodiment of the invention. 
0011 FIG. 3 is a view of an electronic device with a dual 
display. The gesture depicted exchanges the content of the 
displays according to an embodiment of the invention. 
0012 FIG. 4 is a view of an electronic device with a dual 
display. The gesture depicted holds one object stationary and 
replaces the content of the display underneath with the con 
tents of an adjacent Screen according to an embodiment of the 
invention. 
0013 FIG. 5 is an electronic device configured in accor 
dance with an embodiment of the invention. 
0014. Like reference numerals refer to corresponding 
parts throughout the several views of the drawings. 

DETAILED DESCRIPTION OF THE INVENTION 

0015 FIG. 1 illustrates an electronic device 100 with a 
first touch screen 102 and a second touch screen 104. The 
screens are separated by a hinge or discontinuity 106. A hand 
gesture on the first touch screen 102 determines the speed, 
position trajectory, behavior at the discontinuity, and final 
location of an object 108 on the second touchscreen 104. The 
gesture provides sufficient parameters to determine the com 
plete motion of the object 108 from its initial position to its 
final position. 
0016 For example, a flick gesture includes contacting the 
touch screen, moving the contact point across the screen and 
releasing the contact with the screen before the contact point 
has come to rest. The parameters of this gesture can accom 
plish the selection of an object to be moved, the trajectory and 
speed of the object along the trajectory, the behavior across 
the discontinuity and the final position of the object. The 
object is animated across the screen according to the com 
puted parameters and trajectory. 
0017 Parameters of the flick gesture such as the position 
of the point where contact was removed, the velocity of the 
contact point at the time of the release from the contact point, 
and the direction of the velocity of the contact point at the time 
of the release can be used in conjunction with a physics based 
algorithm that includes deceleration or damping to determine 
the speed and trajectory of the object. For example, physical 
properties may be simulated to give the visual element the 
appearance of behaving as a physical object might in the real 
world (e.g., as if the visual element were laying on a low 
friction surface, and flicked with the finger). Additionally, 
Some degree of resistance may be associated with a screen 
edge, so that an object flicked with insufficient velocity/mo 
mentum to make it entirely across from one display to another 
is not left astride the two when it comes to a stop. One possible 
implementation is to simulate a hump between the adjacent 
panels such that a visual element that is just short of the 
required velocity will slide back onto the original display, 
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and one with just above the required velocity will continue to 
slide entirely onto the adjacent display. 
0018. As the object nears the boundary the object can be 
displayed as spilt across the boundary. For situations when 
the movement of the object is dragged in the traditional way, 
whether the object moves across the boundary can then be 
based not just upon the position of the touch indicator (finger, 
stylus, etc.) but also the boundaries of the visual display of the 
object. For example, if the object display does not move more 
than halfway into the target screen before the contact point is 
released, the object will not cross the screen but return to the 
SOUC SCCC. 

0019. A flow chart of one embodiment of the flicking 
algorithm as well as the behavior near the edge of the panels 
and near the discontinuity is given in FIG. 2. Throughout the 
flowchart, the term finger is used but could equally well be a 
pen, stylus or other device. 
0020. Upon receiving a touch event 201 the process then 
determines whether the finger is contacting the display Screen 
202. If it is, then the process next determines whether the 
finger was contacting the display screen in the previous check 
203. If the finger was not contacting the display screen in the 
previous check then a timer is started to determine how long 
the finger has been contacting the display screen 204, the 
object underneath the finger is determined 205 and the rela 
tive position of the finger and object is determined 206. This 
information is later used to determine whether the finger has 
moved a distance greater than a specified threshold value 208 
and whether the timer has expired 209. 
0021. If the object is not floating, the finger has moved a 
distance greater than the threshold and the timer has expired, 
then the object state is set to floating 210. Once an object is 
floating and the finger is contacting the display and was 
contacting the display immediately prior, the object is dis 
placed with the finger 211. If the object then extends beyond 
the display edges 212 a correction is calculated 213 and is 
applied to bring the object back onto the display 214. An 
inverse correction is applied to the calculated finger position 
relative to the object 215. In this manner, objects can be 
placed into a floating state and dragged around the display 
corresponding to the motion of a finger in contact with the 
display. 
0022. Once the finger is released from the display, such 
that the finger is not contacting the display but was immedi 
ately prior 216, the process next evaluates whether the object 
was floating 217. If the object was not floating, the gesture is 
treated as a standard tap 218. If the object was floating, then 
the process determines whether the finger was moving imme 
diately before the contact was released 219. If the finger was 
moving then the flick motion vector is calculated 220, and the 
object position is updated based on Some combination of the 
motion vector, position, velocity, friction etc. 221. The update 
is 221 is repeated after an update time period 222 until the new 
position is the same as the old 223. If the finger was not 
moving and the object straddles displays 224, then the pro 
cess determines which display the object should move to 225 
and calculates the motion vector to correct the object position 
226. If the finger was not moving and the object did not 
straddle the displays then the object state is changed to not 
floating 227. 
0023. In addition, other objects on the screen can affect the 
trajectory behavior of the flicked object. For example, prop 
erties may be assigned to other on Screen objects such that the 
on Screen object can mimic the effect of gravity or magnetism 
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on the flicked object. An on Screen object can attract slow 
moving flicked objects but have a lesser effect on fast-moving 
flicked objects. Alternatively, particular areas of the screen or 
on Screen objects may be assigned properties such as coeffi 
cients of friction that affect the trajectory of the flicked object 
and make particular screen areas more likely for the final 
resting position of the flicked object. 
0024. In another aspect of the invention, using a gesture in 
a particular screen location can move the contents of one 
display to another, change the display mode from one screen 
to multiple screens or exchange the contents of adjacent dis 
plays. In one embodiment, using a flick gesture on the title bar 
of an application or program in one page mode can cause the 
application or program to Switch panels if the direction of the 
flick is in the direction of the opposite panel. Likewise, a 
pinch close motion on the title bar of a two-page application 
can change the mode to one-page and a pinch open motion of 
the title bar of a one-page application can change the mode to 
two-page. A pinch close across the spine when two one page 
applications are displayed Switches the two applications that 
are running in one-page mode. In another embodiment the 
pinch close could also be used to Switch the pages across the 
spine within an application running in two-page mode. 
0025 FIG. 3 depicts the exchange of screen contents 
based on a gesture. In FIG. 3, before the pinch gesture 300, 
page 1 was displayed on the left side display 102 and page 2 
was displayed on the right side display 104. The pinch gesture 
causes the exchange of the pages so that page 1 is on the right 
side display 104 and page 2 is on the left side display 102. 
0026. In yet another aspect of the invention, moving 
objects between pages is accomplished by moving the display 
rather than the object. For example, the object could be held 
stationary on one screen while another gesture could be used 
to replace everything on the screen with the contents of the 
opposite panel, except the selected Stationary object. The 
selected Stationary object would appear on top of the new 
display content. This could be implemented by using a ges 
ture to put the object into a floating mode where the object is 
detached from the page. While the object is in this state, other 
objects within the displays can be changed in the traditional 
manner (page turning, navigating etc.). The selected object 
could be reattached to a different page (either in the same 
application or a different one) by another gesture Such as 
tapping on the object. 
0027 FIG. 4 depicts the movement of the display contents 
beneath a selected stationary object 400. In particular, page 2 
of the second touch screen 104 is slid over to the first touch 
screen 102, while the selected stationary object remains in 
position. 
(0028 FIG. 5 illustrates an electronic device 500 config 
ured inaccordance with an embodiment of the invention. The 
electronic device 500 includes a processor 510 connected to a 
set of input/output devices 512 via a bus 514. The input/ 
output devices 512 include at least two touch screens. In 
addition, the input/output devices 512 may include a key 
board, mouse, speaker, printer and the like. A network inter 
face circuit 516 is also connected to the bus 514 so that the 
electronic device 500 may operate in a networked environ 
ment. A memory 520 is also connected to the bus. The 
memory 520 includes executable instructions to implement 
operations of the invention. For example, an object transition 
module 522 includes executable instructions to implement 
operations described throughout this specification and 
accompanying figures. 
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0029. An embodiment of the present invention relates to a 
computer storage product with a computer readable storage 
medium having computer code thereon for performing Vari 
ous computer-implemented operations. The media and com 
puter code may be those specially designed and constructed 
for the purposes of the present invention, or they may be of the 
kind well known and available to those having skill in the 
computer Software arts. Examples of computer-readable 
media include, but are not limited to: magnetic media such as 
hard disks, floppy disks, and magnetic tape; optical media 
such as CD-ROMs, DVDs and holographic devices; mag 
neto-optical media; and hardware devices that are specially 
configured to store and execute program code. Such as appli 
cation-specific integrated circuits (ASICs'), programmable 
logic devices (“PLDs) and ROM and RAM devices. 
Examples of computer code include machine code, such as 
produced by a compiler, and files containing higher-level 
code that are executed by a computer using an interpreter. For 
example, an embodiment of the invention may be imple 
mented using JAVAR), C++, or other object-oriented pro 
gramming language and development tools. Another embodi 
ment of the invention may be implemented in hardwired 
circuitry in place of or in combination with, machine-execut 
able software instructions. 
0030 The foregoing description, for purposes of explana 

tion, used specific nomenclature to provide a thorough under 
standing of the invention. However, it will be apparent to one 
skilled in the art that specific details are not required in order 
to practice the invention. Thus, the foregoing descriptions of 
specific embodiments of the invention are presented for pur 
poses of illustration and description. They are not intended to 
be exhaustive or to limit the invention to the precise forms 
disclosed; obviously, many modifications and variations are 
possible in view of the above teachings. The embodiments 
were chosen and described in order to best explain the prin 
ciples of the invention and its practical applications, they 
thereby enable others skilled in the art to best utilize the 
invention and various embodiments with various modifica 
tions as are Suited to the particular use contemplated. It is 
intended that the following claims and their equivalents 
define the scope of the invention. 

1. An electronic device, comprising: 
a processor, a first touch screen and a second touch screen, 

wherein the first touch screen displays an object; and 
on object transition module executed by the processor, the 

object transition module including executable instruc 
tions to: 
map a gesture applied to the object to a set of object 
movement parameters, and 

move the object from the first touch screen to the second 
touch screen in accordance with the object movement 
parameters. 

Dec. 1, 2011 

2. The electronic device of claim 1 wherein the gesture is a 
single touch gesture. 

3. The electronic device of claim 2 wherein the single touch 
gesture is a flick gesture characterized by some combination 
of position, Velocity magnitude and Velocity direction at the 
point of release from a contact point. 

4. The electronic device of claim 3 wherein the object 
transition module applies a physics-based computation to the 
object movement parameters. 

5. The electronic device of claim 4 wherein the physics 
based computation utilizes assigned parameters to additional 
objects of the first touch screen and the second touch screen. 

6. The electronic device of claim 4 wherein the physics 
based computation utilizes assigned parameters to portions of 
the first touch screen and the second touch screen. 

7. The electronic device of claim 1 wherein the object 
transition module models a discontinuity between the first 
touch screen and the second touch screen as a hill that an 
object must traverse. 

8. An electronic device, comprising: 
a processor; 
individual touch screens; and 
on object transition module executed by the processor, the 

object transition module including executable instruc 
tions to map a gesture to a set of object movement 
parameters and thereby trigger an exchange of contents 
between touch screens based on the object movement 
parameters. 

9. The electronic device of claim 8 wherein the gesture is a 
pinch gesture across a discontinuity between two touch 
SCCS. 

10. An electronic device, comprising: 
a processor; 
individual touch screens; and 
on object transition module executed by the processor, the 

object transition module including executable instruc 
tions to: 
identify a first gesture that designates a selected object 

on a first screen, and 
identify a second gesture that moves the content of a 

second screen beneath the selected object on the first 
SCC. 

11. The electronic device of claim 10 wherein the object 
transition module receives a third gesture to attach the 
selected object to the content of the second screen. 

12. The electronic device of claim 11 wherein the object 
transition module replaces the content of the second screen 
with content from the page following the content of the sec 
ond screen. 


