US 20120306796A1

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2012/0306796 A1

Ren et al. 43) Pub. Date: Dec. 6, 2012
(54) METHOD AND IMPLEMENTATION DEVICE Publication Classification
FOR INERTIAL MOVEMENT OF WINDOW
OBJECT (51) Imt.CL
GOG6F 3/041 (2006.01)
(75) Inventors: Min Ren, Shenzhen (CN); Qiang
Zhang, Shenzhen (CN); Shundong (52) US.ClL oo 345/173
Gao, Shenzhen (CN)
(73) Assignee: TENCENT TECHNOLOGY 67 ABSTRACT
(SHENZHEN) COMPANY Provided are a method and an implementation device for
LIMITED, Shenzhen, Guangdong inertial movement of a window object, to realize inertial
(CN) movement effect of a window object based on linear speed
) and angular speed. When an input device releases a window
(21) Appl. No.: 13/574,874 object being dragged, the initial linear speed and the initial
o angular speed are obtained, and then the deceleration of linear
(22)  PCT Filed: Jul- 6, 2011 speed and the deceleration of angular speed are used to obtain
(86) PCT No.: PCT/CN11/76909 quantity of displacement and quantity of rotation correspond-
b ing to each processing period; the inertial movement effect of
the window object is simulated after the release of a mouse
§371 (1) J
). (4) Daté: Jul. 24,2012 button or the release of a finger from a touch screen. Through
’ the method and device, the inertial movement effect of the
(30) Foreign Application Priority Data window object is realized, thereby facilitating touch opera-
tion, enhancing ease of use of terminal software, and improv-
Jul.7,2010  (CN) oo 201010223457.0 ing user experience.

Touch point capturing
unit 101

Drag processing q
unit 102
Window
object
Inertia processing .
unit 103

Window object moving device




Patent Application Publication Dec. 6,2012 Sheet 1 of 3 US 2012/0306796 A1

Fig. 1

Touch point capturing . Drag processing
unit 101 - unit 102

Y

Window
object

Inertia processing
unit 103

A

Window object moving device

Fig. 2

Cx,Cy
o

\ >

o
Xi,Yi
o
Xi1,Yi




Patent Application Publication Dec. 6,2012 Sheet2 of 3 US 2012/0306796 A1

Fig. 3
Xid1, Yid1
Xi-1.d1, Yi-1.d1
o
\ Cx,Cy
.\
([
Xi-1.d0s Yi-1.do
®
Xi.d0, Yi.do

Fig. 3



Patent Application Publication Dec. 6,2012 Sheet 3 of 3 US 2012/0306796 A1

Fig. 4

401

Monitoring initial touch operation of input device, and obtaining
initial control information

402

A

Recording the initial control information, starting a first timer Timer1,
and setting a timing period as At
J 403

When the timing period of Timer1 is up, obtaining current control
information, and obtaining the quantity of displacement and the
guantity of rotation generated on the screen by a user through the
input device during current period

404

The window object adjusts its position and rotation angle on the
screen according to the calculated quantity of displacement and

No quantity of rotation
405
406

Yes
Calculating the initial linear speed V and initial angular speed Va at
moment T, when ending the dragging operation, and stopping

Timer1
l 407

Starting a second timer Timer2, and setting the timing period as Tg
Il 408

When the timing period of Timer2 is up, obtaining current quantity of
displacement and quantity of rotation of the window object according [«
to Vyecand Vagec

409

hether the current V; and Va,
are less than or equal to O

410

The window object adjusts its position and rotation angle on the
screen according to the obtained quantity of displacementand -
quantity of rotation

Yes > End




US 2012/0306796 Al

METHOD AND IMPLEMENTATION DEVICE
FOR INERTIAL MOVEMENT OF WINDOW
OBJECT

TECHNICAL FIELD

[0001] The present disclosure relates to a design technol-
ogy for the software operation interface of touch-screen
device, in particular to a method and an implementation
device for inertial movement of window object.

BACKGROUND

[0002] Nowadays, the Internet instant messenger has been
accepted by majority of Internet users, and becomes an essen-
tial software tool for user. The Internet instant messenger is
widely applied to work of users as well as usual leisure and
entertainment. Thus, there is a high requirement of ease of
use, stability, security and other aspects on the Instant Mes-
saging (IM) software.

[0003] Withthe development oftechnology, touch products
like iPhone are popularized gradually. The design of utilizing
inertia to realize materialization is gradually becoming the
mainstream.

[0004] In the existing design of utilizing inertia to realize
materialization, the user can implement, through a linear
touch operation, inertia scrolling of contents in a list and
webpage at a linear speed, but cannot process the inertia effect
based on “angular speed” under the condition of rotation.

SUMMARY

[0005] On that account, the present disclosure mainly aims
to provide a method and an implementation device for inertial
movement of a window object, to realize inertial movement
effect of a window object based on linear speed and angular
speed.

[0006] For achieving the aim, the technical solution of the
present disclosure is implemented as follows.

[0007] A method forinertial movement of a window object
includes:
[0008] A: monitoring initial touch operation of an input

device, recording initial touch coordinate and touch time, and
starting a first timer;

[0009] B: inthe process of dragging the window object, the
first timer periodically triggers an event of obtaining quantity
of displacement and quantity of rotation that are generated on
a screen by a user through the input device relative to a
previous time point, and the obtained quantity of displace-
ment and quantity of rotation are sent to the window object;
[0010] C:whenthe userreleases the window object, obtain-
ing initial linear speed and initial angular speed of the window
object, and starting a second timer;

[0011] D: based on the initial linear speed and the initial
angular speed, the second timer periodically triggers an event
of obtaining current quantity of displacement and quantity of
rotation of the window object according to deceleration of
linear speed and deceleration of angular speed, and the
obtained current quantity of displacement and quantity of
rotation are sent to the window object;

[0012] E:when the initial linear speed and the initial angu-
lar speed corresponding to current period of the second timer
are less than or equal to 0, terminating the process of inertial
movement of window object.
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[0013] Furthermore, in the above-mentioned method, the
user may drag, with one or multiple touch points, the window
object through the input device;

[0014] in the case of multiple touch points, the quantity of
displacement and the quantity of rotation may be obtained
based on two touch points with smallest device numbers.
[0015] Accordingly, the present disclosure further provides
a device for inertial movement of a window object, including:
[0016] a touch point capturing unit, configured to capture
operation that an input device drags the window object on a
screen, and generate corresponding control information;
[0017] a drag processing unit, configured to realize drag-
ging effect of the window object according to the control
information sent from the touch point capturing unit, obtain
initial linear speed and initial angular speed when the input
device releases the window object, and send the obtained
initial linear speed and the initial angular speed to an inertia
processing unit; and

[0018] the inertia processing unit, configured to, based on
the initial linear speed and the initial angular speed sent from
the drag processing unit, realize inertial movement effect
according to deceleration of linear speed and deceleration of
angular speed.

[0019] Furthermore, the control information generated by
the touch point capturing unit may include:

[0020] initial control information when the input device
initially touches the window object, including position, time,
device number, and identity indicating initially touching the
window object;

[0021] current control information when the input device
moves the window object, including position, time, device
number, and identity indicating dragging the window object;
[0022] release control information when the input device
releases the window object, including position, time, device
number, and identity indicating releasing the window object.
[0023] Furthermore, the drag processing unit may include:

[0024] a first movement processing unit, configured to start
a first timer when receiving the initial control information
sent from the touch point capturing unit, obtain, according to
the current control information sent from the touch point
capturing unit, quantity of displacement and quantity of rota-
tion of the window object corresponding to current period of
the first timer under triggering of the first timer, and send the
obtained quantity of displacement and quantity of rotation to
the window object; and

[0025] aninitial speed processing unit, configured to obtain
the initial linear speed and the initial angular speed after
receiving the release control information sent from the touch
point capturing unit, and send the obtained initial linear speed
and initial angular speed to the inertia processing unit.
[0026] With application of the technical solution provided
by the present disclosure, the inertial movement effect of the
window object based on the linear speed and the angular
speed is realized, thereby facilitating operation; through the
interface and operation of materialization, the ease of use of
the terminal software is enhanced, and the user experience is
improved, too.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 shows a structural diagram of a device for
realizing inertial movement effect of a window object accord-
ing to the present disclosure;
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[0028] FIG. 2 shows a vector diagram of obtaining the
quantity of displacement and the quantity of rotation under
the condition of single touch point;

[0029] FIG. 3 shows a vector diagram of obtaining the
quantity of displacement and the quantity of rotation under
the condition of multiple touch points; and

[0030] FIG. 4 shows a flowchart of a method for moving a
window object according to the present disclosure.

DETAILED DESCRIPTION

[0031] The basic idea of the present disclosure is: perform-
ing materialization treatment on the process that the user
moves the window object through a mouse or a finger, after
the user ends the dragging operation, implementing, accord-
ing to the linear speed and the angular speed when a dragging
button of the mouse is released or the finger is lifted, inertial
movement of a moving object through the inertia processing
unit.

[0032] The moving object in the present disclosure means a
window object instance capable of responding to the mouse
or dragging operation through finger on the touch screen; the
window object has its own interface attribute, method
attribute and data attribute, and can respond to the triggering
event of window interface. For instance, by taking the Win-
dow operating system for example, the window object may be
awindow for displaying contact information, and the window
object has event function responding to click and moving
operation of'auser, and has interface attributes, such as Width,
Height, a rotation angle with the center of window as center of
a circle, horizontal coordinate (CenterX) of the center of
window, and vertical coordinate (CenterY) of the center of
window.

[0033] For describing conveniently, in the following
description, the operation scenario is that the user moves,
with his/her finger or a mouse, a window object instance
(called a window object for short below, for describing con-
veniently) which represents an IM contact; when moving the
window object at a certain speed, the user lifts his/her finger
or releases mouse button suddenly, then the window object
keeps moving and rotates along the original movement trail
by the force of inertia, and slowly turns into a static state by
the force of friction (deceleration).

[0034] For making the aim, technical solution and advan-
tage of the present disclosure more clear, the present disclo-
sure is described below with reference to the accompanying
drawings and embodiments in detail.

[0035] FIG. 1 shows a structural diagram of a device for
realizing inertial movement effect ofa window object accord-
ing to the present disclosure; the device includes a touch point
capturing unit 101, a drag processing unit 102 and an inertia
processing unit 103.

[0036] The touch point capturing unit 101 is configured to
capture the operation that an input device drags a window
object on a screen, and generate corresponding control infor-
mation.

[0037] The input device includes touch screen, mouse,
WordPad and so on, which can realize window movement.
[0038] The control information includes: (1) initial control
information when the input device initially touches the win-
dow object, including position, time, device number, identity
indicating initially touching the window object and so on; (2)
current control information when the input device moves the
window object, including position, time, device number,
identity indicating dragging the window object and so on; (3)
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release control information when the input device releases the
window object and ends dragging the window object, includ-
ing position, time, device number, identity indicating releas-
ing the window object and so on.

[0039] The touch point capturing unit 101 is an interface
unit between the device of the present disclosure and the
operating system; it monitors operation of the operating sys-
tem on the window object in real time, obtains the control
information generated by the input device, and sends the
control information to the drag processing unit, which real-
izes the dragging effect of the window object.

[0040] Forexample, whenthe mouse is pressed and moved,
or the finger presses and moves, the touch point capturing unit
101 captures the event that the mouse is pressed or the finger
touches, and sends the initial control information to the drag
processing unit 102, wherein the initial control information
includes: position coordinate of the touch point, the current
time, device number, identity indicating that the left mouse
button is pressed or the finger presses for preparing to drag the
window object and so on. The device number is used for
distinguishing different input devices; under the condition of
multi-point touch, for example, the user uses two fingers to
touch the window object, the device numbers corresponding
to fingers that come into contact with the touch screen at
different time are different.

[0041] Thedragprocessing unit 102 is configured to realize
the dragging effect of the window object according to the
control information sent from the touch point capturing unit
101.

[0042] The drag processing unit 102 includes: a first move-
ment processing unit and an initial speed processing unit.
[0043] The first movement processing unit is configured to
start a first timer Timer]l when receiving the initial control
information sent from the touch point capturing unit 101,
obtain, according to the current control information sent from
the touch point capturing unit 101, the quantity of displace-
ment and the quantity of rotation of the window object cor-
responding to the current period of the Timerl, under trigger-
ing of the Timerl, and send the obtained quantity of
displacement and quantity of rotation to the window object.
[0044] The initial speed processing unit is configured to
obtain the initial linear speed and the initial angular speed
after receiving the release control information sent from the
touch point capturing unit 101, and send the obtained initial
linear speed and the initial angular speed to the inertia pro-
cessing unit.

[0045] The method for realizing the dragging effect of the
window object is specifically:

[0046] (1) after receiving the initial control information
sent from the touch point capturing unit 101, the drag pro-
cessing unit 102 records the position coordinate information
(Xo,Y ) of the initial touch point, the initial touch time T, and
the device number;

[0047] (2) when the mouse is moved after being pressed or
the finger moves after pressing, the drag processing unit 102
records the position (X,,Y;) of the mouse or the finger, the
current time T, and the device number every period At, obtains
the quantity of displacement and the quantity of rotation
relative to the previous recording time point, and sends the
relative quantity of displacement and relative quantity of
rotation to the window object; and then the window object
sets its own attribute value to realize the dragging effect;
[0048] for example, the center coordinate attribute of the
window object is (CenterX,CenterY), and the rotation angle
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attribute is Angle; when the current quantity of displacement
and quantity of rotation which are obtained by the window
object during the T, period are (AX,AY) and a, respectively,
the window object sets its own attribute value of center coor-
dinate and attribute value of rotation angle as:

CenterX=CenterX+AX,
CenterY=Center Y+AY,

Angle=Angle+a;

[0049] the window object triggers its interface redraw func-
tion by setting the attribute value of center coordinate and
attribute value of rotation angle so as to display the window
object at new coordinate position and new rotation angle;
[0050] (3) when the input device releases the window
object, that is, when the mouse button is released or the finger
lifts, the touch point capturing unit 101 sends the release
control information to the drag processing unit 102; the drag
processing unit 102 obtains the initial linear speed and the
initial angular speed according to the quantity of displace-
ment and the quantity of rotation which are obtained during
the last period of the Timer1 before releasing;

[0051] There are two cases, i.e. the case of single-point
touch and the case of multi-point touch, in obtaining the
quantity of displacement, the quantity of rotation, the initial
linear speed and the initial angular speed.

[0052] (1) As shown in FIG. 2, in the case of single-point
touch, the method for obtaining the quantity of displacement,
the quantity of rotation, the initial linear speed and the initial
angular speed includes:

[0053] the quantity of displacement between T, | T, and is:
(AXAY)=X-X,1, Y=Y, ),

[0054] where (X,,Y,) is the coordinate vector of the touch
point corresponding to T, period of Timerl, and (X, |,Y, ) is
the coordinate vector of the touch point corresponding to T, ;
period of Timerl;

[0055] the quantity of rotation between T,, and T, is:
a=arcos [u,. v,/(lu|v,D];

[0056] wherein the rotation center coordinate is the center
coordinate of the window object: (C,,C)); v, is the vector
between the touch point coordinate corresponding to T,
period of Timer1 and the rotation center coordinate, namely
u=(X,-C,Y,~-C,); v, is the vector between the touch point
coordinate corresponding to T, ; period of Timerl and the
rotation center coordinate, namely v,=(X, ,-C,,Y, ,-C,);
[0057] the initial linear speed V when the input device
releases the window object is:

V=X X1, Vo= Y (D= Ty )=(X= X, Vm Y /A

[0058] where (X,,,Y,,) is the coordinate vector of the touch
point corresponding to the last period T,, of Timerl when the
input device releases the window object; (X, .Y, ;) is the
coordinate vector of the touch point corresponding to the T,
period;

[0059] if At is set as standard unit time, then the above
equation can be simplified as:

V=(X,=X, 1, Y=Y 1)

[0060] the method for obtaining the initial angular speed Va
when the input device releases the window object is:
Va=arcos [u,,. v,/(lu,|v,DV/ (T, T, )=arcos [u,. v,/

(et [[v,DV/AL

[0061] where u, is the vector between the touch point coor-
dinate (X,,,Y,,) corresponding to T,, period of Timer] and the
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rotation center coordinate (C,,C,), namely u,=(X,~C,,Y,~
C,), and v,, is the vector between the touch point coordinate
corresponding to T,,_; period of Timer1 and the rotation center
coordinate, namely v,=(X,, ,-C,Y, ,-C);

[0062] if At is set as standard unit time, then the above
equation can be simplified as:

Va=arcos [u,,. v,,/(lu,|v,.D].

[0063] (2) As shown in FIG. 3, in the case of multi-point
touch, only two touch points with the smallest device num-
bers are taken into consideration, the method for obtaining the
quantity of displacement, the quantity of rotation, the initial
linear speed and the initial angular speed includes:

[0064] supposing that the coordinates of two touch points
with the smallest device numbers corresponding to T, ; period
of Timerl are (X, } ;0,Y, ) 40) and (X, ;1,Y;; 4), and the
coordinates corresponding to T, period is (X, s,Y; ) and
(X, ,41,Y; 1), wherein d0 and d1 are device numbers, then the
center coordinate vectors of the two touch points during T, ,
period and T, period are respectively:

(CX; CYi):(()(i,do"')(i,dl)/2>(Yi,d0+ Yi.,dl)/z)a

(C)(iflxC)Gfl):(()(ifl,do"')(i—l,dl)/2>(Yifldo+Yi—l,d1)/2);

[0065] the quantity of displacement between T, ; and T, is:
(AXAN)=(CX~CX,.,,CY~CY,);
[0066] when the input device releases the window object,

the initial linear speed corresponding to T, period of Timerl
is:

V=(CX,-CX,, ,CY,~CY, ) (1, T, )=(CX,~CX,, ,,
CY,~CY, /AL,

[0067] where (X,,CY,,) and (CX,,_,,CY,, ) are the center
coordinates of the vectors which are formed by two touch
points with the smallest device numbers respectively during
thelastperiod T,,and the T,,_; period of Timer1 when the input
device releases the window object; At is the timing period of
Timerl;

[0068] if At is set as standard unit time, then the above
equation can be simplified as:

V=(CX,~CX,, ,CY,~CY, );

[0069] inthe case of multi-point touch, when obtaining the
quantity of rotation, only two touch points with the smallest
device numbers are taken into consideration, the intersection
point of a line connecting the two points during T, | period
with a line connecting the two touch points during T, period
serves as the center for obtaining the quantity of rotation; the
coordinates of two touch points corresponding to T, period are
(X 05 Yia0) and (X, .Y, »), and the coordinates of two
touch points corresponding to T, ; period are (X, ; 1,Y,.1 1)
and (Xz‘—l,dl sYi-l,dl);

[0070] the rotation center coordinate for obtaining the
quantity of rotation is:

(Cx, C)’):((Xido"'Xi,dl)/za(Yido‘* Yi.,dl)/z);

[0071] the quantity of rotation between T, and T, is:
a=arcos [u,. v/(luilv,D],

[0072] where u, is the vector (X, X, 1,Y; 00— Yia1)
formed by two touch points with the smallest device numbers
corresponding to T, period of Timerl, v, is the vector (X,
d0=X, 1 415 Y1 40— Yi.1,21) Tormed by the two touch points
with the smallest device numbers corresponding to T, ; period
of Timerl.
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[0073] When the input device releases the window object,
the initial angular speed Va of the quantity of rotation corre-
sponding to T,, period of Timer1 is:

Va=arcos [u,,. v,/(lu,|v,DV/ (T, T, )=arcos [u,. v,/

(et [[v,DV/AL
[0074] where u, is the vector (X, =X, 41>Y, 40~ Y,ra1)
formed by the two touch points with the smallest device
numbers corresponding to the last period T,, of Timerl when
the input device releases the window object, and v,, is the
vector (X, 1 s0=X,.1,a1: Y po1do— Yr1,c1) Tormed by the two
touch points with the smallest device numbers corresponding
to T, ; period.
[0075] If At is set as standard unit time, then the above
equation can be simplified as:

Va=arcos [u,,. v,/(lu,|v,.D].

[0076] The inertia processing unit 103 is configured to real-
ize the inertial movement effect after the input device releases
the window object, that is, after the user ends the dragging
operation. After receiving the release control information sent
from the drag processing unit 102, the inertia processing unit
103 starts a second timer Timer2 to trigger a timer processing
function every period of time Tg, obtains, according to the
initial linear speed and the initial angular speed correspond-
ing to current period of Timer2, the quantity of displacement
and the quantity of rotation during the current period in the
timer processing function, and then sends the obtained quan-
tity of displacement and the quantity of rotation during the
current period to the window object; then the window object
sets its own attribute to realize the inertial movement effect.
[0077] The method for obtaining the initial linear speed
corresponding to T, period of Timer2 includes:

VicVii-Vae 1,

[0078] where V. is the deceleration of linear speed, and
may be preset by a user or a system according to actual
situation, which is equivalent to adjusting the friction coeffi-
cient of the linear speed; in a first period of Timer2 after the
input device releases the window object, V| is the initial linear
speed V sent by the drag processing unit 102; Tg is the period
of Timer2, and may be preset by the user or the system.
[0079] The method for obtaining the initial angular speed
corresponding to T, period of Timer2 includes:

Va;=Va; \~Vag..*Tg,

[0080] where Va,,_isthedeceleration of angular speed, and
may be preset by a user or a system according to actual
situation, which is equivalent to adjusting the friction coeffi-
cient of the angular speed,; in a first period of Timer2 after the
input device releases the window object, Va, is the initial
angular speed Va sent by the drag processing unit 102;
[0081] the quantity of displacement corresponding to T,
period of Timer?2 is:

(AXAN=(V=V 5 * TRV T =V, X=V 4. * T8, V. Y=

Vae*T8)* T8,
[0082] where V, is the initial linear speed vector corre-
sponding to T, period of Timer2, and Tg is the timing period
of Timer2;
[0083] the quantity ofrotation corresponding to T, period of
Timer2 is:

o~(Va;~Vay . *1g)*1g,

[0084] where Va, is the initial angular speed corresponding
to T, period of Timer2;
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[0085] ifTgisequaltoAt,and Atis set as standard unit time,
then the above equation can be simplified as:

AXAYVo XY oo Vi Y-V aeo)s

a~Va,-Vaz.),

[0086] that is, if Tg=At serves as unit time of sampling
speed, processing inertia and updating position of window
object, then the quantity of calculation can be greatly
reduced.

[0087] When the quantity of displacement and quantity of
rotation of the inertial movement of window object during
current period, which are obtained through the above equa-
tion, are less than or equal to 0, the inertia process is ended.
[0088] After receiving the quantity of displacement and the
quantity of rotation sent by the inertia processing unit 103, the
window object sets its own attribute value of center coordi-
nate and attribute value of rotation angle as:

CenterX=CenterX+AX,
CenterY=Center Y+AY,

Angle=Angle+a.

[0089] The interface redraw function is triggered by setting
the attribute value of center coordinate and attribute value of
rotation angle so as to display the window object at new
coordinate position and new rotation angle, thereby realizing
the inertial movement effect.

[0090] FIG. 4 shows a flowchart of a method for moving a
window object according to the present disclosure, including
the following steps.

[0091] Step 401: monitoring the initial touch operation of
the input device, and obtaining the initial control information.
[0092] In the step, the initial touch operation of the input
device is monitored by the touch point capturing unit, and the
touch point capturing unit sends the initial control informa-
tion to the drag processing unit after detecting the initial touch
operation.

[0093] The input device comprises mouse, touch screen,
wordpad and so on, which have the function of moving the
window object. If the input devices are different, then the
generated system messages are different. For example, the
system message indicating that the mouse triggers the win-
dow object to move may be that the left mouse button is
pressed and the mouse is moved; the system message indi-
cating that the touch screen triggers the window object to
move is that the finger presses and moves.

[0094] Theinitial touch operation refers to a click operation
that a user initially presses the left mouse button, or the finger
initially presses on the touch screen to move the window
object.

[0095] The initial control information includes: position of
the initial touch point, time, device number, code of button
and so on.

[0096] Step 402: recording the initial control information,
starting a first timer Timerl, setting a timing period as At,
wherein At is preset by a user or a system according to actual
situation.

[0097] After receiving the initial control information sent
from the touch point capturing unit, the drag processing unit
records the initial control information and starts the Timerl.
The Timer1 is used for periodically triggering an event func-
tion for calculating the quantity of displacement (AX,AY) and
the quantity of rotation a of the window object, so as to obtain
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the quantity of displacement and the quantity of rotation
generated on the screen by the input device during current
period.

[0098] Step 403: when the timing period of Timerl is up,
obtaining current control information, and obtaining the
quantity of displacement and the quantity of rotation gener-
ated on the screen by a user through the input device during
current period.

[0099] The precondition for executing the step is that the
user maintains pressing operation of the input device, and
immobilizes or drags the window object; the touch point
capturing unit transforms the monitored system message gen-
erated by the input device into current control information
(including position, time, device number and so on) and con-
tinuously sends the current control information to the drag
processing unit; the drag processing unit updates local cached
current control information in real time, and records the cur-
rent control information when each timing period of Timerl
is up to form a history of the control information; the history
can reflect the trail, which can also be called gesture, of
movement of the input device on the screen, and then the
quantity of displacement and quantity of rotation of the win-
dow object corresponding to the current period of Timer1 are
obtained.

[0100] Step 404: the window object adjusts its position and
rotation angle on the screen according to the obtained quan-
tity of displacement and quantity of rotation.

[0101] After obtaining the quantity of displacement and
quantity of rotation at current time point, the drag processing
unit sends them to the window object; the window object
triggers a window redraw method by setting its own center
coordinate and the attribute value of rotation angle relative to
the center coordinate, so as to realize the dragging effect.
[0102] Step 405: determining whether the input device
releases the window object, that is, whether the user releases
the mouse button or lifts his/her finger to end the dragging
operation, if so, executing Step 406, otherwise, executing
Step 403.

[0103] Inthe step, it is the touch point capturing unit moni-
toring whether the input device releases the window object.
After the release information is detected, the touch point
capturing unit sends release control information to the drag
processing unit immediately, wherein the release control
information includes: position at the release moment, time,
device number and so on.

[0104] Step 406: when ending the dragging operation,
obtaining the initial linear speed V and initial angular speed
Va corresponding to the last period T, of Timer1, and stop-
ping Timerl.

[0105] The drag processing unit obtains, according to the
history of control information, the initial linear speed V and
initial angular speed Va corresponding to the last period T,, of
Timerl when the input device releases the window object; the
obtaining method is described above, and will not be repeated
here; the drag processing unit sends the obtained initial linear
speed V and initial angular speed Va to the inertia processing
unit.

[0106] Step407: starting a second timer Timer2, and setting
the timing period as Tg.

[0107] In the step, after receiving the V and Va, the inertia
processing unit starts the second timer Timer2, wherein the
Timer2 is used for realizing the inertial movement effect after
the input device releases the window object.
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[0108] Step 408: when each timing period of Timer2 is up,
obtaining current quantity of displacement and quantity of
rotation of the window object according to the deceleration of
linear speed V ;. and the deceleration of angular speed Va
recording position at present moment, and calculating the
initial linear speed V and initial angular speed Va for a next
timing period.

[0109] In the step, the inertia processing unit obtains,
according to the preset V. and Va,,_, the quantity of dis-
placement and quantity of rotation used for keeping on mov-
ing forwards in the current timing period of Timer2 after the
input device releases the window object; the obtaining
method is described above, and will not be repeated here.
[0110] The method for obtaining the initial linear speed V
and initial angular speed Va for the next timing period of
Timer2 is:

ViV Vae M 18 Va=Va;, (= Va, *Ig.

[0111] Step 409: determining whether the inertial move-
ment ends; if so, ending the process, otherwise, executing
Step 410.

[0112] The step of determining whether the inertial move-
ment ends includes: determining whether V, and Va, obtained
in Step 408 are less than or equal to 0; if so, stopping Timer2,
and ending the inertial movement process; if one value is less
than or equal to 0, and the other value is still greater than 0,
then it still needs to perform inertia process on the other value;
for example, when V;, is less than or equal to 0 and Va, is
greater than O, in current period and a following period of
Timer2, the quantity of displacement is 0, and the quantity of
rotation is not 0; the inertial movement process is not ended
until both of 'V, and Va, are less than or equal to 0.

[0113] Step 410: the window object adjusts its position and
rotation angle on the screen according to the obtained quan-
tity of displacement and quantity of rotation, so as to realize
the inertial movement effect; then Step 408 is executed again.
[0114] The above is only preferable embodiments of the
present disclosure, and not used for limiting the protection
scope of the present disclosure.

What is claimed is:

1. A method for inertial movement of a window object,

comprising:

A: monitoring initial touch operation of an input device,
recording initial touch coordinate and touch time, and
starting a first timer;

B: in the process of dragging the window object, periodi-
cally triggering, by the first timer, an event of obtaining
quantity of displacement and quantity ofrotation that are
generated on a screen by a user through the input device
relative to a previous time point, and sending the
obtained quantity of displacement and quantity of rota-
tion to the window object;

C: when the user releases the window object, obtaining
initial linear speed and initial angular speed of the win-
dow object, and starting a second timer;

D: based on the initial linear speed and the initial angular
speed, periodically triggering, by the second timer, an
event of obtaining current quantity of displacement and
quantity of rotation of the window object according to
deceleration of linear speed and deceleration of angular
speed, and sending the obtained current quantity of dis-
placement and quantity of rotation to the window object;

E: when the initial linear speed and the initial angular speed
corresponding to current period of the second timer are
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less than or equal to O, terminating the process of inertial
movement of the window object.

2. The method according to claim 1, wherein the user drags,
with one or multiple touch points, the window object through
the input device;

in the case of multiple touch points, the quantity of dis-

placement and the quantity of rotation is obtained based
on two touch points with smallest device numbers.

3. The method according to claim 2, wherein in the case of
single touch point,

obtaining the quantity of displacement and the quantity of

rotation in Step B is:

quantity of displacement between T, | and T, is: (AX,AY)

=X~Xi 1Y~ Yo),

where (X,,Y,) is a coordinate vector of a touch point cor-

responding to T, period of the first timer, and (X, ;,Y,, ;)
is a coordinate vector of a touch point corresponding to
T, , period of the first timer;

quantity of rotation between T, | and T, is: o, =arcos [u,.

vi/(lnfiv,Dl;

wherein a rotation center coordinate is a center coordinate

of the window object: (C,,C,); u, is a vector between the
touch point coordinate corresponding to T, period of the
first timer and the rotation center coordinate, namely
u=(X,-C,,Y,~C,); v, is a vector between the touch point
coordinate corresponding to T, | period of the first timer
and the rotation center coordinate, namely v,=(X, ;-C,,
Y,.,-C,);

obtaining the initial linear speed V and the initial angular

speed Va in Step C is:

V=X, =X, . Y=Y, LT, )=(X=X, Y=Y, /A

where (X,,,Y,,) is a coordinate vector of a touch point cor-
responding to a last period T, of the first timer when the
input device releases the window object; (X,,;,Y,,_;)isa
coordinate vector of a touch point corresponding to T, ,
period; At is a timing period of the first timer;

Va=arcos [u,,. v,/(lu,|v,DV/ (T, T, )=arcos [u,. v,/
(et [[v,.DV/AL

where u,, is a vector between the touch point coordinate
(X,,.Y,) corresponding to T,, period of the first timer and
the rotation center coordinate (C,,C,), namely u,=(X,,—
C,Y,~C,), when the input device releases the window
object; and v,, is a vector between the touch point coor-
dinate corresponding to T,, ; period of the first timer and
the rotation center coordinate, namely v,=(X,, ,-C,.Y,,.
1-C)).

4. The method according to claim 2, wherein in the case of

multiple touch points,

obtaining the quantity of displacement and the quantity of
rotation in Step B is:

quantity of displacement between T, | and T, is: (AX,AY)
=(CX,~CX,.;,CY,=CY ),

where (CX,,CY,) and (CX,_,,CY, ) are center coordinates
of two touch points with smallest device numbers cor-
responding respectively to T, period and T, , period of
the first timer;

quantity of rotation between T, ; and T, is: a,=arcos [u,.
vi/(lulv,h],

where u, is a vector formed by the two touch points with the
smallest device numbers corresponding to T, period of
the first timer, v, is a vector formed by the two touch
points with the smallest device numbers corresponding
to T, , period of the first timer;
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obtaining V and Va in Step C is:

V=(CX,~CX,,,CY,-CY, )/(T,-T, )=(CX,-CX,,,
CY,~CY,. )AL,
where (CX,,CY,) and (CX, ;,CY, ;) are center coordi-

nates of vectors which are formed by the two touch
points with the smallest device numbers respectively
during a last period T,, and T, ; period of the first timer,
when the input device releases the window object; At is
a timing period of the first timer;

Va=arcos [u,,. v,/(lu,|v,DV (T~ T, )=arcos [u,. v,/
(et |[v,,1))/Az,

whereu,, is a vector formed by the two touch points with the
smallest device numbers corresponding to the last
period T, of the first timer when the input device releases
the window object, and v,, is a vector formed by the two
touch points with the smallest device numbers corre-
sponding to T,, ; period.

5. The method according to claim 1, wherein obtaining the
current quantity of displacement and quantity of rotation of
the window object according to the deceleration of linear
speed and the deceleration of angular speed in Step D is:

quantity of displacement corresponding to T, period of the
second timer is: (AX,AY)=(V,-V ... *Tg)*Tg;

quantity of rotation corresponding to T, period of the sec-
ond timer is: o,=(Va,-Va_, *Tg)*Tg;

where V. is the deceleration of linear speed, Va,,,. is the
deceleration of angular speed; V, is initial linear speed
corresponding to T, period of the second timer; Va, is
initial angular speed corresponding to T, period of the
second timer; Tg is a timing period of the second timer;
an initial linear speed and an initial angular speed cor-
responding to a first period of the second timer after the
input device releases the window object are the ones
obtained in Step C respectively.

6. A device for inertial movement of a window object,

comprising:

a touch point capturing unit, configured to capture opera-
tion that an input device drags the window object on a
screen, and generate corresponding control information;

a drag processing unit, configured to realize dragging
effect of the window object according to the control
information sent from the touch point capturing unit,
obtain initial linear speed and initial angular speed when
the input device releases the window object, and send the
obtained initial linear speed and the initial angular speed
to an inertia processing unit; and

the inertia processing unit, configured to, based on the
initial linear speed and the initial angular speed sent
from the drag processing unit, realize inertial movement
effect according to deceleration of linear speed and
deceleration of angular speed.

7. The device according to claim 6, wherein the control
information generated by the touch point capturing unit com-
prises:

initial control information when the input device initially
touches the window object, comprising position, time,
device number, and identity indicating initially touching
the window object;

current control information when the input device moves
the window object, comprising position, time, device
number, and identity indicating dragging the window
object;
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release control information when the input device releases
the window object, comprising position, time, device
number, and identity indicating releasing the window
object.

8. The device according to claim 7, wherein the drag pro-

cessing unit comprises:

a first movement processing unit, configured to start a first
timer when receiving the initial control information sent
from the touch point capturing unit, obtain, according to
the current control information sent from the touch point
capturing unit, quantity of displacement and quantity of
rotation of the window object corresponding to current
period of the first timer under triggering of the first timer,
and send the obtained quantity of displacement and
quantity of rotation to the window object; and

an initial speed processing unit, configured to obtain the
initial linear speed and the initial angular speed after
receiving the release control information sent from the
touch point capturing unit, and send the obtained initial
linear speed and initial angular speed to the inertia pro-
cessing unit.

9. The device according to claim 8, wherein

in the case of single touch point,

the first movement processing unit obtains the quantity of
displacement and the quantity of rotation through the
following way:

quantity of displacement between T, | and T, is: (AX,AY)
=X~ XYY,

wherein, (X,,Y,) is a coordinate vector of a touch point
corresponding to T, period of the first timer, and (X, |,
Y,.,) is a coordinate vector of a touch point correspond-
ing to T, ; period of the first timer;

quantity of rotation between T, | and T, is: o, =arcos [u,.
vi/(lnfiv,Dl;

wherein a rotation center coordinate is a center coordinate
of the window object: (C,,C,); u, is a vector between the
touch point coordinate corresponding to T, period of the
first timer and the rotation center coordinate, namely
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in the case of multiple touch points,

the first movement processing unit obtains the quantity of
displacement and the quantity of rotation through the
following way:

the quantity of displacement between T, ; and T, is: (AX,
AY)=(CX,-CX,.,,CY,-CY,.)),

where (CX,,CY,) and (CX, ;,CY, ) are center coordinates
of two touch points with smallest device numbers cor-
responding respectively to T, period and T, | period of
the first timer;

the quantity of rotation between T,_; and T, is: a,=arcos [u,.
v/(Iu|v,DI,

where u, is a vector formed by the two touch points with the
smallest device numbers corresponding to T, period of
the first timer, v, is a vector formed by the two touch
points with the smallest device numbers corresponding
to T, , period of the first timer;

the initial speed processing unit obtains the initial linear
speed V and the initial angular speed Va through the
following way:

V=(CX,~CX,, ,CY,-CY, )(T,~T, )=(CX,-CX,,,
CY,~CY,. )AL,

where (CX,,CY,) and (CX, ,,CY,,_,) are center coordi-
nates of vectors which are formed by the two touch
points with the smallest device numbers respectively
during a last period T,, and T, ; period of the first timer,
when the input device releases the window object; At is
a timing period of the first timer;

Va=arcos [u,,. v,/(lu,|v,DV (T~ T, )=arcos [u,. v,/
(let|[v, 1) V/Az,

whereu,, is a vector formed by the two touch points with the
smallest device numbers corresponding to the last
period T,, of the first timer, when the input device
releases the window object, and v,, is a vector formed by
the two touch points with the smallest device numbers
corresponding to T, ; period.

10. The device according to claim 8, wherein the inertia

processing unit obtains the current quantity of displacement
and quantity of rotation of the window object according to the
deceleration of linear speed and the deceleration of angular
speed through the following way:

u,=(X,-C,,Y,-C,); v,is a vector between the touch point
coordinate corresponding to T, | period of the first timer
and the rotation center coordinate, namely v,=(X, ;-C,,

Yi-l_cy);

the initial speed processing unit obtains the initial linear
speed V and the initial angular speed Va through the
following way:

V=X X1, Vo= Y (D= Ty )=(X= X, Vm Y /A

where (X,,,Y,,) is a coordinate vector of a touch point cor-
responding to a last period T, of the first timer when the
input device releases the window object; (X, ;,Y, ;)isa
coordinate vector of a touch point corresponding to T, ;
period; At is a timing period of the first timer;

Va=arcos [u,,. v,/(lu,|v,DV/ (T, T, )=arcos [u,. v,/
(lety|[v,[)V/As,

where u,, is a vector between the touch point coordinate
(X,,.Y,) corresponding to T,, period of the first timer and
the rotation center coordinate (C,,C,), namely u,=(X,,—
C,Y,~C,) when the input device releases the window
object; and v,, is a vector between the touch point coor-
dinate corresponding to T,, ; period of the first timer and
the rotation center coordinate, namely v,=(X,, ,-C,.Y,,.
1 _Cy);

quantity of displacement corresponding to T, period of a
second timer is: (AX,AY)=(V,-V ... *Tg)*Tg;

quantity of rotation corresponding to T, period of the sec-
ond timer is: a,=(Va,-Va,, *Tg)*Tg;

where V. is the deceleration of linear speed, Va,,,. is the
deceleration of angular speed; V, is an initial linear speed
corresponding to T, period of the second timer; Va, is
initial angular speed corresponding to T, period of the
second timer; Tg is a timing period of the second timer;
an initial linear speed and an initial angular speed cor-
responding to a first period of the second timer after the
input device releases the window object are the ones sent
by the drag processing unit respectively.

11. The method according to claim 2, wherein obtaining

the current quantity of displacement and quantity of rotation
of the window object according to the deceleration of linear
speed and the deceleration of angular speed in Step D is:

quantity of displacement corresponding to T, period of the
second timer is: (AX,AY)=(V,-V ,, *Tg)*Tg;

quantity of rotation corresponding to T, period of the sec-
ond timer is: a,=(Va,-Va,, *Tg)*Tg;
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where V. is the deceleration of linear speed, Va,,.. is the
deceleration of angular speed; V, is initial linear speed
corresponding to T, period of the second timer; Va, is
initial angular speed corresponding to T, period of the
second timer; Tg is a timing period of the second timer;
an initial linear speed and an initial angular speed cor-
responding to a first period of the second timer after the
input device releases the window object are the ones
obtained in Step C respectively.

12. The method according to claim 3, wherein obtaining

the current quantity of displacement and quantity of rotation
of the window object according to the deceleration of linear

speed and the deceleration of angular speed in Step D is:

quantity of displacement corresponding to T, period of the
second timer is: (AX,AY)=(V,-V ,, *Tg)*Tg;

quantity of rotation corresponding to T, period of the sec-
ond timer is: a,=(Va,—Va,, *Tg)*Tg;

where V. is the deceleration of linear speed, Va,,.. is the
deceleration of angular speed; V, is initial linear speed
corresponding to T, period of the second timer; Va, is
initial angular speed corresponding to T, period of the
second timer; Tg is a timing period of the second timer;
an initial linear speed and an initial angular speed cor-
responding to a first period of the second timer after the
input device releases the window object are the ones
obtained in Step C respectively.

13. The method according to claim 4, wherein obtaining
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15. The device according to claim 14, wherein

in the case of single touch point,

the first movement processing unit obtains the quantity of
displacement and the quantity of rotation through the
following way:

quantity of displacement between T, ; and T, is: (AX,AY)
X=X, YY),

wherein, (X,,Y,) is a coordinate vector of a touch point
corresponding to T, period of the first timer, and (X,_|,
Y,.,) is a coordinate vector of a touch point correspond-
ing to T, ; period of the first timer;

quantity of rotation between T, , and T, is: a,,=arcos [u,.
v/ (I fv,D];

wherein a rotation center coordinate is a center coordinate
of the window object: (C,,C,); u, is a vector between the
touch point coordinate corresponding to T, period of the
first timer and the rotation center coordinate, namely
u,=(X,-C,,Y,~C,); v, is a vector between the touch point
coordinate corresponding to T, ;| period of the first timer
and the rotation center coordinate, namely v,=(X, ;-C,,
Y,.1-C,);

the initial speed processing unit obtains the initial linear
speed V and the initial angular speed Va through the
following way:

VX=X, Y= Yy (L= T ) =KX, Y= Y VA

where (X,,,Y,,) is a coordinate vector of a touch point cor-
responding to a last period T, of the first timer when the
input device releases the window object; (X,,;,Y,,_;)isa
coordinate vector of a touch point corresponding to T,,_;
period; At is a timing period of the first timer;

the current quantity of displacement and quantity of rotation
of the window object according to the deceleration of linear
speed and the deceleration of angular speed in Step D is:

Va=arcos [u,,. v,/(lu,|v,DV (T~ T, )=arcos [u,. v,/
(et |[v,,1))/Az,

quantity of displacement corresponding to T, period of the
second timer is: (AX,AY)=(V,-V . *Tg)*Tg;

quantity of rotation corresponding to T, period of the sec-
ond timer is: o,=(Va,—~Va_, *Tg)*Tg;

where V ,,_ is the deceleration of linear speed, Va,,. is the
deceleration of angular speed; V, is initial linear speed
corresponding to T, period of the second timer; Va, is
initial angular speed corresponding to T, period of the
second timer; Tg is a timing period of the second timer;
an initial linear speed and an initial angular speed cor-
responding to a first period of the second timer after the
input device releases the window object are the ones
obtained in Step C respectively.

14. The device according to claim 6, wherein the drag

processing unit comprises:

a first movement processing unit, configured to start a first
timer when receiving the initial control information sent
from the touch point capturing unit, obtain, according to
the current control information sent from the touch point
capturing unit, quantity of displacement and quantity of
rotation of the window object corresponding to current
period of the first timer under triggering of the first timer,
and send the obtained quantity of displacement and
quantity of rotation to the window object; and

an initial speed processing unit, configured to obtain the
initial linear speed and the initial angular speed after
receiving the release control information sent from the
touch point capturing unit, and send the obtained initial
linear speed and initial angular speed to the inertia pro-
cessing unit.

where u, is a vector between the touch point coordinate
(X,,,Y,,) corresponding to T,, period of the first timer and
the rotation center coordinate (C,,C,), namely u,=(X,,—
C,,Y,—C,) when the input device releases the window
object; and v,, is a vector between the touch point coor-
dinate corresponding to T, ; period of the first timer and
the rotation center coordinate, namely v,=(X,, ,-C.,Y,,
1=C);

in the case of multiple touch points,

the first movement processing unit obtains the quantity of
displacement and the quantity of rotation through the
following way:

the quantity of displacement between T, ; and T, is: (AX,
AY)=(CX,~CX,,.CY,~CY,,)),

where (CX,,CY,) and (CX, ;,CY, ) are center coordinates
of two touch points with smallest device numbers cor-
responding respectively to T, period and T, , period of
the first timer;

the quantity of rotation between T, ; and T, is: a,=arcos[u;.
v/(ullv,)l

where u, is a vector formed by the two touch points with the
smallest device numbers corresponding to T, period of
the first timer, v, is a vector formed by the two touch
points with the smallest device numbers corresponding
to T, , period of the first timer;

the initial speed processing unit obtains the initial linear
speed V and the initial angular speed Va through the
following way:

V=(CX,~CX,,,CY,-CY, )/(T,-T, )=(CX,-CX,,,
CY,~CY,. )AL,

where (CX,,CY,) and (CX, ,,CY,,_,) are center coordi-

nates of vectors which are formed by the two touch
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deceleration of linear speed and the deceleration of angular
speed through the following way:

quantity of displacement corresponding to T, period of a

second timer is: (AX,AY)=(V,-V ... *Tg)*Tg;

quantity of rotation corresponding to T, period of the sec-
Va=arcos [u,,. v,/(lu,|v,DV/ (T, T, )=arcos [u,. v,/ ond timer is: ai:(Vai—Vadec*Tg)*Tg;
(et [[v,.DV/AL where V. is the deceleration of linear speed, Va,,. is the
deceleration of angular speed; V, is an initial linear speed
corresponding to T, period of the second timer; Va, is

points with the smallest device numbers respectively
during a last period T, and T,,_| period of the first timer,
when the input device releases the window object; At is
a timing period of the first timer;

where u,, is a vector formed by the two touch points with the

smallest device numbers corresponding to the last
period T,, of the first timer, when the input device
releases the window object, and v,, is a vector formed by
the two touch points with the smallest device numbers
corresponding to T, _; period.

16. The device according to claim 14, wherein the inertia

processing unit obtains the current quantity of displacement
and quantity of rotation of the window object according to the

initial angular speed corresponding to T, period of the
second timer; Tg is a timing period of the second timer;
an initial linear speed and an initial angular speed cor-
responding to a first period of the second timer after the
input device releases the window object are the ones sent
by the drag processing unit respectively.
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