US008677284B2

a2z United States Patent (10) Patent No.: US 8,677,284 B2

Aguilar (45) Date of Patent: Mar. 18, 2014
(54) METHOD AND APPARATUS FOR 8,375,295 B2* 2/2013 Zalewskietal. .............. 715/234
CONTROLLING AND DISPLAYING 3882; 88%2323 :} % %882 I\\Ivang ett all'
cezu et al.
CONTENTS IN A USER INTERFACE 2006/0066507 Al 3/2006 Yanagisawa
. . 2007/0150842 Al* 6/2007 Chaudhrietal. ............. 715/863
(75) Inventor: Antonio Aguilar, Torrance, CA (US) 2007/0222769 Al 9/2007 Otsuka et al.
2008/0129684 Al 6/2008 Adams et al.
(73) Assignee: Alpine Electronics, Inc., Tokyo (JP) 2010/0005418 A1* 1/2010 Miyazakietal. ............ 715/823
2010/0081475 Al* 4/2010 Chi_ang etal. ... ... 455/564
(*) Notice: Subject to any disclaimer, the term of this 2010/0309148 Al* 12/2010 Fleizachetal. ............... 345/173
g lfsj’(‘é‘;lt(;e(ézar dz‘;J;lSted under 35 FOREIGN PATENT DOCUMENTS
EP 1648149 Al * 4/2006
(21)  Appl. No.: 12/612,038 P 2006084919 3/2006
(22) Filed: Nov. 4, 2009 OTHER PUBLICATIONS
(65) Prior Publication Data Ni et al., “Tech-note: rapMenu: Remote Menu Selection Using Free-
hand Gestural Input”, IEEE Symposium on 3D User Interface, Mar.
US 2011/0107272 A1~ May 5, 2011 8-9, 2008, Reno, Nevada, USA, copyright 2008 IEEE, pp. 55-58—
ertains to using rotational gestures to search and select objects in a
(51) Int.Cl P & & !
. CL .
GOGF 3/048 (2013.01) 3D menu.
(52) IGJ0S6FCT/033 (2013.01) * cited by examiner
U.SPC ........... e 715/863; 715/830 Primary Examiner — Omar Abdul-Ali
(58) Field of Classification Search Assistant Examiner — Andrew Tank
USPC ... 715/810, 828-831, 840, 849, 8;%;?85633’ (74) Attorney, Agent, or Firm — Muramatsu & Associates
See application file for complete search history. (57) ABSTRACT
(56) References Cited A user interface with multiple applications which can be

operated concurrently and/or independently by using simple
finger gestures allows a user to intuitively operate and control
digital information, functions, applications, etc. to improve

U.S. PATENT DOCUMENTS

6,539,280 B2*  3/2003 Oginoetal. ... 70171 operability. The user is able to use finger gesture to navigate
6,610,936 B2 8/2003 Gillespie et al. : R R R
6.636.246 Bl  10/2003 Gallo et al, the user interface via a virtual spindle metaphor to select
6,710,788 Bl 3/2004 Freach et al. different applications. The user can also split the user inter-
6,874,128 Bl 3/2005 Moore et al. face to at least two display segments which may contain
g’gg’gé g% * g; 3882 gemum ~~~~~~~~~~~~~~~~~~~~~~~~ 715/848 different applications. Moreover, each display segment can
B 5 osen . . .
7,239,947 B2 7/2007 Suzuki be moved to a desirable .locatlop on the user interface to
7,543,245 B2*  6/2009 Irimajiri ...................... 715/836 pI'OVlde a seamless operatlon environment.
7,705,833 B2*  4/2010 Kim ....oooovvvoiiieiiennns 345/173
7,773,075 B2* 82010 Otsukaetal. ............... 345/173 19 Claims, 17 Drawing Sheets
Audio (432) P
Navigation (431)
P~ \
530° 510
Ex. 10086, p. 1

MOTOROLA et al. v. MULTIFOLD
IPR2025-00040



US 8,677,284 B2

Sheet 1 of 17

Mar. 18, 2014

U.S. Patent

(beaoud) | ©I4

T0-(%;
Wl T .
M@a# N V&L
(A8 ¥9)=(A NS
INIOd IMV1S HONOL
B=G 0 D=

p—

1-—/‘“2

Ex. 1008, p. 2

MOTOROLA et al. v. MULTIFOLD

il

AN

IPR2025-00040



US 8,677,284 B2

Sheet 2 of 17

Mar. 18, 2014

U.S. Patent

(He Jold) g 'oI4

Ex. 1008, p. 3

MOTOROLA et al. v. MULTIFOLD

IPR2025-00040



US 8,677,284 B2

Sheet 3 0f 17

Mar. 18, 2014

U.S. Patent

(We Joud) € Ol

T LLE

oLe

—— EL0E

(A A LZe Zle ¢€le
. L
| ) S —\ ) % ___Agvay
apoqe 38| |
— (m“OMq, .ME__M“« FD Xé EQVED:m&T
L/
0ze
H
i
g Lo
i 3
! e,
& o] ; T
voe — \
! / I
/ | [olanvianod [HldI3H [AlAv1esia Bluga [l
il ] } AV 131G OF
) / /
1]1] €0¢ (A 118

Ex. 1008, p. 4

MOTOROLA et al. v. MULTIFOLD

IPR2025-00040



U.S. Patent Mar. 18, 2014 Sheet 4 of 17 US 8,677,284 B2

405
e
404

400

//
406
e

Ve

Display
Video Generator
Controller

407

e
FIG. 4

Device
Gesture
Interpreting
Device

Database

402
403

\ Location Detecting
N
AN

401

Ex. 1008, p. 5

MOTOROLA et al. v. MULTIFOLD
IPR2025-00040



US 8,677,284 B2

Sheet 5 0f 17

Mar. 18, 2014

U.S. Patent

510) 4 \v

By "Old

Ex. 1008, p. 6

| uonjeolddy
yim z uoneolddy Buioe|dey

Z uoljeo|ddy JO Uolloalip 8} plemo}
| uopeoi|ddy Buibbeup Jabuly sup

uonealdde
Buipuodsaulog Bunpnosxy

aw jo poliad
pauiulsispaid e ioj uoneoldde
ue uo buiysnd 1ebul suQ

uoneoldde
Buipuodsa.io Buinoexy

uoneoljdde
ue uo soim) Buiddey sebuly suQ

uasJos ay} buds

umop Buibbelp Jabul om]

8|puids ay} Buiuuidg

umop BuibBelp Jebuly sup

uonady Buipuodsalion

a.n}sar) sabul4

MOTOROLA et al. v. MULTIFOLD

IPR2025-00040



US 8,677,284 B2

Sheet 6 of 17

Mar. 18, 2014

U.S. Patent

o 'Ol

vy "Old

Ex. 1008, p. 7

FONVHHOL 1S NIVIY

4 /
iy L&Y

oov

28y ddy N
/

(gev) oweg
L

(cev) oapIp
ory ;

............ (Lep) onebinen-

Lay

AN

(zep) opny \
ocy

\

S (pep) auoyd \

oz T ——

ofv\ \

90y

MOTOROLA et al. v. MULTIFOLD

IPR2025-00040



US 8,677,284 B2

Sheet 7 of 17

Mar. 18, 2014

U.S. Patent

9% 'Old

oy

logpjaen N\

4
(ecp) ovpip

AN

/
(1L£p) uonebireN /

[

B I I (Zep)olpny ______
\

Py "Ol4

/] N\
(yep) suoyq
4% 4
N\ \ \
ZAX ddy
9#\ T
\\
oLy 90Y

avddy N\,

V4
(sep) swes

Vi

(cep) ospIp

[

B {4ep)-uonefiinen ..
Ve

W N
ovy (zey) oipny
ocvy <
{vep) suoyd
\4 AN \
QN.v ZAX ouy \
\\
\ oLy 90p
1)

Ex. 1008, p. 8

MOTOROLA et al. v. MULTIFOLD

IPR2025-00040



US 8,677,284 B2

Sheet 8 of 17

Mar. 18, 2014

U.S. Patent

By "I

G6) bulpeg oipny

(ssp) ao ‘ /
/
(15¥) olpey W4 /

[

(06%) pod!
N\
o5 (25p) oIpey WY \
N\
\4 {ySv) o1pey aniezes \
0z L
\\
oLy 8_‘\

v Ol

Ex. 1008, p. 9

ovy

oty

ozy

(Gen) os.mo\ N,

(cet) oapIA

/

(1£p) uonebiney

/

N\

(¥e¥) suoyd

AN

ZAX ddy

A

AL A

oLy

1)) 4

MOTOROLA et al. v. MULTIFOLD

IPR2025-00040



U.S. Patent Mar. 18, 2014 Sheet 9 of 17 US 8,677,284 B2

FIG. 5
FIG. 5b

406
406
530

e
~

/406
410

/

©
T3]
O
L.
o
/S
/ /
/
e o
n o
p— e~
-— C ™
= > Nl 8%
< T N =
~— c =
o O
S | b= | D
4] N o o
(=) QIS =
W —— o~ - S
> o 1] o]
o _w .0 = S
© S
= <
< \

530°

530’

Ex. 1006, p. 10
MOTOROLA et al. v. MULTIFOLD
IPR2025-00040



U.S. Patent Mar. 18, 2014 Sheet 10 of 17 US 8,677,284 B2

FIG. 5¢
FIG. 5d

406
510

406
510

e
~——
e
~—

/ /
e c
2 =
® = ® =
-;v -;v
) 2]
= -
T =
—, — ﬂ-
g B 3
| = T
@l o Q
o = e
5 < o
w\ \,
/ N\
/N Y
(324
[Ty

510’
530

Ex. 1006, p. 11
MOTOROLA et al. v. MULTIFOLD
IPR2025-00040



U.S. Patent Mar. 18, 2014 Sheet 11 of 17 US 8,677,284 B2

FIG. 5e
FIG. 5f

406
510
406
510

/
\
530
/
\
530

7 /
~N // - /
P /1 O A
q wled p——
' m by
0 22
- > e
©
2 =z
C p—,
s &
—— <
55 5
> S
c>U ——— -
= <
\ \
7 N / \\
VAN /N
= & 5 b
5 ® b
Ex. 1006, p. 12

MOTOROLA et al. v. MULTIFOLD
IPR2025-00040



US 8,677,284 B2

Sheet 12 of 17

Mar. 18, 2014

U.S. Patent

q9 'Old

(1ev)
uonebireN

. —
199

(vep) auoyd

oLs

B9 'Old

01§

(Ley)
uonebineN

(zey) olpny

/ (Pet) ouoyd

/

90V —

~
0LS

0L5

90V

9

0

¥

29 'Ol

(Pep) suoyd

1184

9 9Old

(Lep) 409
uoneBiaey || (2€¥) olpny

oL 0LS

Ex. 1006, p. 13

MOTOROLA et al. v. MULTIFOLD

IPR2025-00040



US 8,677,284 B2

Sheet 13 0of 17

Mar. 18, 2014

U.S. Patent

q. 'OId

11}

(1ep)

uonebineN

(zep) olpny

() suoyd

VA

A

01§

e/l Oid

/
Lz

¥
L

(LEp)

--uoHeBABN--

(ze) olpny

/ (Pet) suoyd

~

oLs

9L 'Old

(zew) oipny

(be¥) suoyd

20v

9

0

0LS

L 'Old

14

(bep)
uornjebineN

(zep) opny

0LS

0LS§

Ex. 1006, p. 14

MOTOROLA et al. v. MULTIFOLD

IPR2025-00040



US 8,677,284 B2

Sheet 14 of 17

Mar. 18, 2014

U.S. Patent

8 Old

suones)dde omy
1se9) e Aejdsip Aisnosueynuis
\ 0} 8depd}ul Jasn ay} buibueiy

ﬂ

0or8

usalos
Aeidsip e uo jiun |[euoBAjod
\ auy} ui uonesldde yoea Buike|dsiq

e ,—>

sjun [euoBAjod pies jo yoes

\ yum uoneoidde ue Bugenossy

0Z8 ﬁ

sjiun jeuobAjod
10 Ayjean|d e Buipnjoul uwnjoo
\ feuobAjod e Bunelsusn

oLg8 ﬂ
ﬁ uels g

Ex. 1006, p. 15

MOTOROLA et al. v. MULTIFOLD

IPR2025-00040



US 8,677,284 B2

Sheet 15 0of 17

Mar. 18, 2014

U.S. Patent

€g 'Old

suoneslidde om
1se9) 1e Ae|dsip Ajsnoaueynwis
0} @depa)ul Jasn ay) Bunuidg

uoa.os Aejdsip ay) Buipds sl
Jasn ay} Jaysym Buiuiwieyeq

ﬁ

N alnjseb

1abuiy s.Josn ay) Bunosiag

N

ﬂ

u99.os Aejdsip ay} uo uonesO|
labuly s Jasn syj Bunoalag

"~~~

eve

cre

L¥8

Ex. 1006, p. 16

MOTOROLA et al. v. MULTIFOLD

IPR2025-00040



US 8,677,284 B2

Sheet 16 of 17

Mar. 18, 2014

U.S. Patent

14 4

veve

£eve

Zeve

LEYS

a8 Old

uas1os Aejdsip ayj uo
UO[}BO0| PUOISS BU} PUE UOIR0| ISil)
ay} usam)aq yibusj Jijds e Buninses|p

H

usaltos Aejdsip ayi uo Buiyonoy (s)iabuly
$,19sn sy} Jo uoneinp ay) Bulnsesy

ﬂ

usalos Ae(dsip au} uo Jabuly auo jse9|
}& JO uoijeoo| yonoy puooas e Buipsiag

ﬁ

uaaios Ae|dsip ay} uo Jabuly suo jse9)
1e JO uonjeoo| Yyonoy 181y e Bunosijag

Ex. 1006, p. 17

MOTOROLA et al. v. MULTIFOLD

IPR2025-00040



US 8,677,284 B2

Sheet 17 of 17

Mar. 18, 2014

U.S. Patent

6 Ol

INOY *
\
316 < »  INVY /
01na Sunaadiajug LI6
pd 24n3s90) 193uly _
06 d
2iA2Q 1hdup 17 »  Alowe
a31n8q Suipelaqg [ ._wuc:ms_ RN
1 uonesoqsaduy \ 916
€06
06
adnaqg
N » uonesunwwos N
CEETESY 516
agepRu| | Hun M 18jjos3u0) I21M
wsn | Suneisusy [ WVHA Aejdsiq <
0apIA
\ \ \ Alowdy
106 906 206 > Osequeq N
\ 10d vie
S06
ndd «
on\ Aowsapy
< »| uoneuwo|
den /mﬁm
. ERITET|
Hun jolues odeioiseleq |- adnaQ Sunnsesy
\ \ > 20UBISI/ UOINSO( /N._”m
\ 806 606
006 116

Ex. 1006, p. 18

MOTOROLA et al. v. MULTIFOLD

IPR2025-00040



US 8,677,284 B2

1
METHOD AND APPARATUS FOR
CONTROLLING AND DISPLAYING
CONTENTS IN A USER INTERFACE

FIELD OF THE INVENTION

This invention relates to a display method and apparatus,
and more particularly, this invention relates to a user interface
with multiple applications which can be operated concur-
rently and/or independently by using simple finger gestures.

BACKGROUND OF THE INVENTION

With remarkable advances in computer technologies, the
interface between a user and most computers has been trans-
formed from a text-based interface to a graphical user inter-
face (GUI). The GUI provides graphical icons or entities
which allow the user to interact with computers, electronic
devices, such as media players, gaming devices, and naviga-
tion systems, etc., such that almost every user can intuitively
operate graphically interfaced devices without further knowl-
edge or training in computer technologies.

Currently, some user interfaces of the electronic devices or
systems require the user to go through a large number of
menus to obtain desirable results, which may be time con-
suming, inflexible and counterintuitive. Furthermore, the
limitation of the user interface may also constrain the elec-
tronic devices to provide increased functionality.

U.S. Pat. App. Pub. No. 2006/0066507 discloses a display
apparatus that is capable of displaying a composite image of
aplurality of contents on a display screen such that, when the
display screen of a display unit is viewed from different
viewing positions with different viewing angles with respect
to a direction normal to the display screen, an image of each
of'the different contents corresponding to the respective view-
ing positions can be viewed on a viewing screen from the
corresponding viewing position. Even though such a “dual
view” display method is capable of displaying multiple con-
tents on a display screen, the user cannot see different con-
tents simultaneously at one viewing angle.

U.S. Pat. No. 6,636,246 to Gallo et al. discloses a method
and system of providing a three dimensional spatial user
interface (SUI) to a user of a computing device. The SUI may
contain a plurality of portals arranged in a three dimensional
graphical representation for display to auser. Each portal may
include a sensory cue adapted to display content therein.
However, Gallo does not teach anything associated with dis-
playing more than one contents simultaneously in each sen-
sory cue by dividing the sensory cue into more than one
portions. Gallo also does not disclose an idea of using a
fingertip gesture to split the sensory cue.

U.S. Pat. No. 6,880,132 to Uemura discloses an informa-
tion processing apparatus and method, and a program in
which when various files or contents are listed and displayed,
a three-dimensional body is provided to improve operability.
In one embodiment, the information processing apparatus
comprises means for forming at least a part of a three-dimen-
sional body by a plurality of panels having attached thereto
images, corresponding to a plurality of files or folders, the
plurality of panels are arranged so as to form a side of a
polygonal column, and displayed rotatably around a center
axis of the polygonal column. Uemura, however, does not
disclose anything related to displaying more than one con-
tents simultaneously in each panel by dividing the sensory
cue into more than one portions. Uemura also does not dis-
close the idea of using a fingertip gesture to split the panel.
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2

Therefore, there remains a need for a new and improved
display apparatus and method of displaying multiple appli-
cations in a display screen, and the user can view multiple
applications simultaneously and move the applications
around on the display screen by using simple finger gestures.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a user
interface which allows a user to intuitively operate and con-
trol digital information, functions, applications, etc. to
improve operability.

Itis another object of the present invention to allow the user
to view multiple applications simultaneously by controlling
the user interface with simple finger gestures.

Itis still another object of the present invention to allow the
user to navigate the user interface via a “virtual spindle meta-
phor,” in which the virtual workspace may extend beyond the
physical user interface and each function, application, ser-
vice, etc. can reside in a spindle style rotary configuration.

Itis a further object of the present invention to reduce driver
distraction when the display screen can be split and each
application can be moved around. By configuring in such a
way, the passenger can operate the navigation system while
the user is driving.

The present invention relates to a display method and appa-
ratus, and more particularly, this invention relates to an intui-
tive and flexible user interface for infotainment devices. The
display apparatus may include a display screen to display at
least one application thereon; a location detecting unit; a
gesture interpreting unit; and an application managing unit, in
which the location detecting unit is configured to detect at
least one finger from a starting point to an ending point on the
display screen, the gesture interpreting unit, which is com-
municatively coupled with the location detecting unit, is con-
figured to recognize and interpret the user’s finger gesture on
the display screen, and if the user’s finger gesture is inter-
preted to split the display screen to at least two display seg-
ments, the application managing unit is programmed to
enable at least one application displayed on one display seg-
ment.

In one embodiment, the location detecting unit may
include a location sensing unit to detect the location of the
finger(s), and the gesture interpreting unit may include a
length measuring unit to determine a split length between the
starting and ending points of the finger(s) on the display
screen and if the split length is longer than a predetermined
length, the display screen may be split into at least two display
segments.

In another embodiment, the display apparatus may also
include a control unit, which is communicatively connected
with the location detecting unit and the gesture interpreting
unit and adapted to control the entire screen splitting and
displaying process. Furthermore, the application managing
unit may comprise a video generating unit which is config-
ured to receive a command from the control unit to generate
corresponding video image according to the user’s finger
gesture.

In another aspect, the present invention provides a display
method comprising the steps of generating a polygonal col-
umn including a plurality of polygonal units; associating an
application with each of the polygonal units; displaying each
application in the polygonal unit on a display screen; and
arranging the display screen to simultaneously display at least
two applications, in which the display screen is controlled by
a user’s finger gesture to split into at least two display seg-
ments to display at least two applications.

Ex. 1006, p. 19
MOTOROLA et al. v. MULTIFOLD
IPR2025-00040



US 8,677,284 B2

3

In the method of the present invention, the step of display-
ing each application in the polygonal unit on a display screen
may include the step of grouping the plurality of applications
hierarchically, such that the applications grouped in the same
hierarchy can be simultaneously displayed.

In the method of the present invention, the step of display-
ing each application in the polygonal unit on the display
screen includes the step of searching for a specific application
in the polygonal unit, which may further include a step of
spinning the polygonal unit around a central axis on the
display screen.

In the method of the present invention, the display method
may further include a step of using the finger gesture to
execute a specific application. In one embodiment, the user
may tap on the specific application twice to execute it. In
another embodiment, the user may press the specific applica-
tion for a predetermined period of time to execute it. Further-
more, the executed application may include one or more
sub-applications in a different hierarchy which are simulta-
neously displayed in another polygonal column.

Inthe method ofthe present invention, the step of arranging
the display screen to simultaneously display at least two
applications includes the steps of detecting a first location of
at least one finger on the user interface; detecting a second
location of the finger on the user interface; calculating a split
length between the first location and the second location of
the finger; determining whether the split length is sufficient to
split the user interface; and splitting the user interface into at
least two display segments to display at least two different
applications.

In the method of the present invention, the step of deter-
mining whether the length is sufficient to split the display unit
includes the step of determining whether the split length is
greater than a predetermined reference length.

In one embodiment, each application in the display seg-
ment may also be displayed in the form of the polygonal
column, and the user is allowed to spin each column to search
for desirable applications. In addition, the applications simul-
taneously displayed on different display segments can be in
the same or different group of hierarchy.

In a further embodiment, the display method in the present
invention may further comprise a step of moving the appli-
cation in each display segment to a desirable position. For
example, some navigation systems can prevent the driver
from operating the systems by detecting the incoming direc-
tion of the finger, and the passenger is usually allowed to
perform such operation. By utilizing the present invention,
the driver can simply move the navigation display segment to
the passenger side, and not only can the navigation be oper-
ated, but the driver distraction is significantly reduced.

The present invention together with the above and other
advantages may best be understood from the following
detailed description of the embodiments of the invention
illustrated in the drawings below.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a prior art, related to a display apparatus
that is capable of displaying a composite image of a plurality
of contents on a display screen, and the user is able to view
different contents from different viewing positions or angles.

FIG. 2 illustrates a prior art, related to a method and system
of providing a three dimensional spatial user interface (SUI)
to a user of a computing device.

FIG. 3 illustrates an information processing apparatus and
method, and a program in which when various files or con-
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4

tents are listed and displayed, a three-dimensional body is
provided to improve operability.

FIG. 4 illustrates a functional structure of a user interface
for implementing the display method in the present invention.

FIG. 4a illustrates one embodiment in the present invention
to, depict finger gestures and corresponding actions in the
present invention.

FIGS. 4b and 4c illustrate one example according to the
embodiment in FIG. 4, in which the user executes a specific
application by tapping the application twice or pressing the
application for a predetermined period of time.

FIGS. 4d and 4e illustrate another example according to the
embodiment in FIG. 4, in which the user uses one finger to
drag down the spindle to search for a desirable application.

FIGS. 4f and 4g illustrate a further example according to
the embodiment in FIG. 4, in which the user is allowed to
view the contents of one application, and the contents are also
arranged in a spindle form.

FIGS. 5, 5a and 55 illustrate a further embodiment of the
present invention in which the user is allowed to split the
display screen to two display segments by using a dragging-
down gesture with two fingers.

FIGS. 5¢ and 5d depict another embodiment in which the
user is allowed to select different applications in one of the
display segments.

FIGS. 5¢ and 5f depict another embodiment in which the
applications in different display segments can be swapped by
the user’s finger gesture.

FIGS. 6, 6a to 6¢ illustrate another embodiment in the
present invention in which the user is allowed to close one
application by the user’s finger gesture.

FIGS. 7, 7a to 7c illustrate a further embodiment in the
present invention in which the user is allowed to further split
the display segment and close one of the applications by the
user’s finger gesture.

FIGS. 8, 8a and 85 illustrate another aspect of the present
invention, depicting a display method for controlling and
displaying contents on a user interface.

FIG. 9 illustrates a functional block diagram showing an
example of structure of a navigation system implementing the
method and apparatus for controlling and displaying contents
on a user interface.

DETAILED DESCRIPTION OF THE INVENTION

The detailed description set forth below is intended as a
description of the presently exemplary device provided in
accordance with aspects of the present invention and is not
intended to represent the only forms in which the present
invention may be prepared or utilized. It is to be understood,
rather, that the same or equivalent functions and components
may be accomplished by different embodiments that are also
intended to be encompassed within the spirit and scope of the
invention.

Unless defined otherwise, all technical and scientific terms
used herein have the same meaning as commonly understood
to one of ordinary skill in the art to which this invention
belongs. Although any methods, devices and materials simi-
lar or equivalent to those described can be used in the practice
or testing of the invention, the exemplary methods, devices
and materials are now described.

All publications mentioned are incorporated by reference
for the purpose of describing and disclosing, for example, the
designs and methodologies that are described in the publica-
tions which might be used in connection with the presently
described invention. The publications listed or discussed
above, below and throughout the text are provided solely for
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their disclosure prior to the filing date of the present applica-
tion. Nothing herein is to be construed as an admission that
the inventors are not entitled to antedate such disclosure by
virtue of prior invention.

This invention relates to a display method and apparatus,
and more particularly, this invention relates to a user interface
with multiple applications which can be operated concur-
rently and/or independently by using simple finger gestures.
Furthermore, the user is allowed to intuitively operate and
control digital information, functions, applications, etc. to
improve operability. In one exemplary embodiment of the
present invention, the user is able to use finger gesture to
navigate the user interface via a “virtual spindle metaphor” to
select different applications. The user can also split the user
interface to at least two display segments which may contain
different applications. Moreover, each display segment can
be moved to a desirable location on the user interface to
provide a user-friendly operating environment without using
any menu.

FIG. 4 illustrates a functional structure of a user interface
400 for implementing the display method in the present
invention, which may include a location detecting device 401,
a gesture interpreting device 402, a database 403, a controller
404, a video generator 405, a display unit 406 and a bus 407.
The location detection device 401, which may include one or
more touch sensors, is adapted to detect the location of the
user’s finger on the display unit 406. A gesture interpreting
device 402, which is communicatively coupled with the loca-
tion detecting device 401, is configured to interpret the user’s
finger gesture on the display unit 406. Sometimes, it may be
difficult to interpret or recognize the user’s finger gesture, the
gesture interpreting device 402 may also include one or more
length calculating units and direction determining units to
determine the length and direction of the user’s finger gesture.
In one embodiment, the length drawn by the user has to be
greater than a predetermined length to split a screen or move
applications in the present invention.

The controller 404 is adapted to receive the information
provided by the location detection device 401 and the gesture
interpreting device 402, analyze such information and control
the overall screen splitting or application moving operation.
The video generator 405 is configured to generate video data
shown on the display unit 406 according to the results pro-
vided by the controller 404. The database 403 stores infor-
mation such as application panels and contents therein.

FIG. 4a illustrates atable 408 which depicts finger gestures
and corresponding actions in the present invention. The finger
gestures and corresponding actions are not limited in the table
408, but may have other variations. In one implementation,
the table 408 can be integrated into the gesture interpreting
device 402 to analyze the user’s finger gesture. In another
embodiment, the user can design the table 408 according to
his or her preference.

FIGS. 4b to 4g illustrate a number of examples in more
detail according to one embodiment of the present invention.
The user interface 400 may comprise the display unit 406
comprising a screen 410, and an application assembly 420
which includes a plurality of applications. As can be seen in
FIG. 4b, the applications in the application assembly 420 may
be arranged in a spindle form 430 which may include a
plurality of application panels such as Navigation 431, Audio
432, Video 433, Phone 434, Game 435, etc. Furthermore, in
order to provide a friendly user interface, the font of each
application panel may change according to the location of
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panel 431, which is the closest panel to the center line 440, is
larger than the fonts in the Audio panel 432, Video panel 433,
Phone panel 434 and the Game panel 435.

The screen 410 may be a touch screen or multi-touch
device to allow a user to execute each application by either
pressing the corresponding application panel for a predeter-
mined period of time or tapping twice on the corresponding
application panel. For example, as shown in FIGS. 4, 45 and
4c, the location detecting device 401 detects the location of
the user’s finger (4b1) on the screen 410 and if the user wants
to execute the application, e.g. Navigation 431, by further
pressing the Navigation panel 431 or tapping it twice, the
gesture interpreting device 402 is adapted to recognize the
finger gesture and transmit such information to the controller
404 through the bus 407. The controller 404, which is con-
figured to control the overall operation of performing the
display method in the present invention, sends a command to
the video generator 405 and the display unit 406 to show the
navigation screen 431' with a map and the vehicle’s current
position. In another embodiment, the application can be
executed by a rotary mechanical dial.

Furthermore, the user can select different applications in
the spindle 430 by spinning it around the center line 440. For
example, as can be seen in FIGS. 4d and 4e, if the Navigation
panel 431 is at the middle of the screen 410 and user wants to
view the contents in the Audio panel 432 which is just above
the Navigation panel 431, the user can use one finger to
slightly drag down or spin the spindle 430 so that the Audio
panel 432 will be shown in the middle of the screen 410 for the
user to operate. Similarly, the user can view the contents in the
Audio panel 432 by tapping it twice on the screen 410. As
depicted in FIGS. 4f and 4g, the contents in the Audio panel
432 can also be shown in a sub-application assembly 420’
which is also in a spindle form 430", including applications
such as iPod 450, FM Radio 451, AM Radio 452, CD 453,
Satellite Radio 454, Audio setting 455, etc. The user can take
the same action when the user is interested in viewing the
contents in the sub-application assembly 420'. For example, if
the user wants to listen to some music from a CD player, the
user cantap the CD panel 453 twice to see music titlesina CD
and again tap twice on the specific music title to listen. Like-
wise, the user can view the contents in the Video panel 433,
the Phone panel 434 and the Game panel 435. In some
embodiments, the spindles 430 and 430" can be spun faster if
the user applies more force to drag down the spindles 430 and
430'.

In another embodiment shown in FIGS. 5, 54 and 55, if the
user wishes to have a “dual view” on the screen 410, the user
may be allowed to split the screen 410 into at least two display
segments (530, 530") by using the “two finger dragging
down” gesture exemplified in the table 408 in FIG. 4a. As
described above, the location detecting device 401 detects the
location of the user’s fingers (501, 502) and the gesture inter-
preting device 402 is adapted to interpret and recognize the
user’s gesture. In the current embodiment, the gesture inter-
preting device 402 may further include a touch sensor (not
shown) to detect the number of the user’s finger on the screen
410. Once the touch sensor determines the number of the
user’s finger, such information is transmitted to the gesture
interpreting device 402 to recognize the finger gesture, and
the controller 404 starts and controls the screen splitting
process. The screen 410 can be split when a smaller spindle
530" starts to spin by the two-finger gesture and the screen

each application, namely, the font of each application panel 65 splitting process may stop when one of the application panels
may increase when the application panel is moving closer to (e.g. Audio 432) is mainly shown on one side of the screen
a center line 440. For example, the font in the Navigation 510'.
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Similar to the spindle 430, the smaller spindle 530" includes
a plurality of application panels and if the user wants to view
other application panels on the smaller spindle 530' while
using the Navigation 431, the user can simply use one finger
to spin the smaller spindle 530" at the lower corner of the left
side of the screen 510" until a desirable application is found, as
shown in FIGS. 5¢ and 5d. The user can also view the content
of'each application panel in the smaller spindle 530" by either
pressing or tapping twice on the corresponding application
panel, as previously shown in FIGS. 44 and 4e.

Insome vehicle navigation systems, the driver is prohibited
from operating the navigation system while driving to avoid
driver distraction. It may be inconvenient for the driver if
operating the navigation system is necessary to search or
reroute. This problem can be solved if the passenger in the
vehicle can operate the navigation system when the driver is
driving. As can be seen in FIGS. 5¢ and 5f, there are two
screens 510 and 510" on the display unit 406, and the Navi-
gation panel 431 is shown on the left screen 510" while the
Audio panel 432 is shown on the right screen 510. Assuming
that the driver is on the left side and being prohibited from
operating the navigation system, the driver can simply swap
the Navigation panel 431 to the passenger side on the right,
such that the navigation system can still be operated while the
driver is driving.

More specifically, in the current embodiment, the location
detecting device 401 can detect the location of the user’s
finger(s) for example, at a touching point 5¢1 on the screen
510" and another touching point 5¢2 on the screen 510. When
the user slightly rotates the fingers as if simultaneously mov-
ing the touching point 5¢1 to the screen 510 and the touching
point 5¢2 to the screen 510', the gesture interpreting device
402 can recognize the user’s finger gesture and transmit such
information to the controller 404 which may control the entire
screen swapping process. As described above, a command
may be sent from the controller 404 to the video generator 405
to swap the screens 510 and 510" on the display unit 406.

In another embodiment, the user can use simple finger
gesture to close an unwanted application. Referring to FIGS.
6 and 64, the user can spin the smaller spindle 530" to select a
different application by dragging down the screen 510' with
one finger, as previously shown in FIGS. 5¢ and 5d. As can be
seen in FIG. 65, two applications, Phone 434 and Navigation
431, are located on the display segments 510" and 510, respec-
tively. If the user wishes to close the Navigation 431 applica-
tion, the user can simply slide the Phone 434 application on
the display segment 510’ to the Navigation 431 on the display
segment 510, and the two display segments 510' and 510 will
be merged to the screen 410 with the Phone 434 application
thereon, as shown in FIG. 6c. On the other hand, if the user
wants to keep the Navigation application 431 and get rid of
the Phone application 434, the user can slide the Navigation
application 431 to the left side where the Phone application
434 is located.

Likewise, the location detecting device 401 is adapted to
detect the user’s finger locations 601 and 651, and the gesture
interpreting device 402 is configured to interpret different
finger gestures shown in FIGS. 6 and 64, the former is to spin
the spindle and the latter is to close an unwanted application.
Upon receiving different gesture information from the ges-
ture interpreting device 402, the controller 404 is adapted to
send different commands to the video generator 405 and the
display unit 406 to generate different images, responding to
the user’s finger gestures.

Referring to FIGS. 7, 7a and 75, when two applications are
shown simultaneously at the display segments 510 and 510",
the display segment can be further split to multiple display
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portions. For example, as shown in FIG. 7a when the user
drags the Audio panel 432 down and stops when the Phone
panel 434 is close to the center line 440, the display segment
510' can be further split to two display portions 751 and 752,
which contain the applications of Phone 434 and Audio 432,
respectively. In one embodiment, if the Phone panel 434 is
being dragged over the center line 440, the Audio panel 432
may be replaced by the Phone panel 434. As can be seen in
FIG. 7b, the display unit 406 includes three applications,
Navigation 431 on the display segment 510 on the right side,
and Audio 432 and Phone 434 on the two display portions 751
and 762 on the left side. If the user decides to close the
Navigation panel 431 on the display segment 510 and moves
the Audio panel 432 thereto, the user can simply slide the
Audio panel 432 to the display segment 510 where the Navi-
gation panel 431 is located, in which the Audio panel 432 will
replace the Navigation panel 431 on the display segment 510,
as shown in FIG. 7c.

According to another aspect illustrated in FIG. 8, a display
method includes the steps of generating a polygonal column
including a plurality of polygonal units 810; associating an
application with each of the polygonal units 820; displaying
each application in the polygonal unit on a display screen 830;
and arranging the user interface to simultaneously display at
least two applications 840, in which the display screen is
controlled by a user’s finger gesture to split into at least two
display segments to display at least two applications.

In step 810, the polygonal column and units can be gener-
ated by the video generator 405 according to the information
stored in the database 403. Likewise, the information of each
application can also be stored in the database 403. In one
embodiment; the step of displaying each application in the
polygonal unit on a display screen 830 may include the step of
grouping the plurality of applications hierarchically, such that
the applications grouped in the same hierarchy can be simul-
taneously displayed. In another embodiment, the step of dis-
playing each application in the polygonal unit on a display
screen 830 may also include the step of searching for a spe-
cific application in the polygonal unit, which may further
include a step of spinning the polygonal column around a
central axis on the display screen 410.

Referring to FIG. 8a, the step of arranging the display
screen to simultaneously display at least two applications 840
includes the steps of detecting the user’s finger location on the
display screen 841; detecting the user’s finger gesture 842;
determining whether the user is splitting the display screen
843; and splitting the display screen into at least two display
segments to display at least two different applications if the
user’s gesture is recognized to split the display screen 845. In
step 844, if the user’s finger gesture is not recognized to split
the screen, the finger gesture may be again interpreted or
recognized in step 842.

In one embodiment, the location detecting device 401 is
adapted to detect the user’s finger location on the display
screen in step 841, while the gesture interpreting device 402
is used to interpret the user’s finger gesture in step 842. If the
user’s finger gesture is interpreted to split the display screen,
the controller 404 and the video generator 405, as described
above, are configured to split the display screen to simulta-
neously display at least two applications on the display unit
406, as shown in step 845.

The step of determining whether the user is splitting the
display screen 843 may include the steps of detecting a first
touch location of at least one finger on the display screen
8431, detecting a second touch location of at least one finger
on the display screen 8432, measuring the duration of the
user’s finger(s) touching on the display screen 8433, and
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measuring a split length between the first location and the
second location on the display screen 8434. The location
detecting device 401 may be used to detect the location of the
user’s finger(s) in steps 8431 and 8432. The gesture interpret-
ing device 402 may further include a time measuring unit (not
shown) and a length measuring unit (not shown) to measure
the touch duration of the user’s finger(s) and the length
between the first and the second touch locations on the display
screen. The controller 404 is configured to determine whether

10

tion networks, and a buffer memory 916 for temporary storing
data for ease of data processing.

The invention claimed is:

1. A user interface, comprising:

a controller for controlling an overall operation of the
interface unit, the controller being configured to associ-
ate an application with each of a plurality of polygonal
units;

a video generator operatively connected to the controller

the user’s finger gesture indicates to split the screen, accord- 1o ?md cqnﬁgureq to generate a poly.go.nal column includ-
ing to the information collected in steps 8431 to 8434. 1ne said plurality of.polygonal units;
. . . a display screen operatively connected to the controller and
FIG. 9 is a block diagram showing an example of structure - . -
. . . video generator unit and configured to display each

gf a gav1gat10n system 900 for 1mplemegt1ng the present application in the polygonal unit thereon and
%nventlon n angther aspect. The .naV1gat10.n system 200 15 a gesture interpreting device operatively connected to the
includes a user interface 901, an input device 902 which controller and configured to interpret a user’s finger
includes a finger location detecting device 903 and a finger gesture on the display screen so as to display each appli-
gesture interpreting device 904, a video generating unit 905, cation according to the user’s finger gesture,
aVRAM 906 and a display controller 907. The finger location wherein the display screen is controlled by the controller
detecting device 903 and the finger gesture interpreting 20 based on the user’s finger gesture to display one appli-
device 904, like the location detecting device 401 and the cation or split into at least two display segments to
gesture interpreting device 402 in FIG. 4, are adapted to simultaneously display at least two different applica-
provide information to the display controller 907 to deter- tions which can be operated concurrently and/or inde-
mine the meaning of the user’s finger gestures, and further pendently, and
manage the entire image display process. 25 wherein the gesture interpreting device detects a user’s

The VRAM 906 is used for storing images generated by the finger location on the display screen, detects the user’s
display controller 907, and the video generating unit 905, like finger gesture, determines whether the user is splitting
the video generator 405 in FIG. 4, is configured to receive the display screen, and splits the display screen into at
commands from the display controller 907 to generate difter- least two display segments to display at least two differ-
ent video images according to the user’s finger gestures. All 30 ent applications when the user’s gesture is recognized to
embodiments and examples described above in FIGS. 4,4a to split the display screen by detecting a plurality of the
4g,5,5a105f,6,6at0 6¢,7,7ato 7c can also be applied in the user’s fingers on the display screen.
navigation system 900. 2. The user interface of claim 1,

The system also includes a data storage device 909 such as wherein said controller is configured to group said appli-
a hard disc, CD-ROM, DVD or other storage means for stor- 35 cations hierarchically to display the applications in the
ing the map data; a control unit 908 for controlling an opera- same hierarchy simultaneously, wherein the application
tion for reading the information from the data storage device includes a source, a function, a music title and a medium
909; and a position and distance measuring device 912 for title.
measuring the present vehicle position or user position. For 3. The user interface of claim 1, further comprising a loca-
example, the position and distance measuring device 912 has 40 tion detecting device operatively connected to the controller

a speed sensor for detecting a moving distance, a gyroscope
for detecting a moving direction, a microprocessor for calcu-
lating a position, a GPS (global positioning system) receiver
for receiving GPS signals from satellites for calculating a

and gesture interpreting device and configured to detect the
user’s finger location on the display screen,

wherein the gesture interpreting device detects the user’s

finger gesture based on information from the location

current position of the user. In one embodiment, the input 45 detecting device,

device 902 is communicatively coupled with the position and wherein the controller determines whether the user is split-
distance measuring device 912, the display controller 907, the ting the display screen based on information from the
video generator 905 and the user interface 901 to display a gesture interpreting device, and

map with the vehicle’s current position if the user’s finger wherein the controller causes the display screen to split
gesture indicates so. For example, as previously shown in 50 into at least two display segments to display at least two
FIGS. 4b and 4c, the user’s finger gesture (tapping on the different applications if the user’s gesture is recognized
Navigation panel 431 twice) indicates that the user may need to split the display screen.

to view the navigation screen 431'. 4. The user interface of claim 3,

The block diagram of FIG. 9 further includes a map infor- wherein when determining whether the user is splitting the
mation memory 913 for storing the map information whichis 55 display screen, the location detecting device detects a
read from data storage 909, a database memory 914 for stor- first touch location of at least one finger on the display
ing database information such a point of interest (POI) infor- screen, and a second touch location of at least one finger
mation which is read out from the data storage device 909. on the display screen,

Still referring to FIG. 9, the navigation system 900 includes a and wherein the gesture interpreting device measures a
bus 911 for interfacing the above units in the system, a pro- 60 duration of the user’s finger(s) touching on the display
cessor (CPU) 910 for controlling an overall operation of the screen, and a split length between the first location and
navigation system 900, a ROM 918 for storing various control the second location on the display screen detected by the
programs such as a route search program and a map matching location detecting device.

program necessary for navigation control, a RAM 917 for 5. The user interface of claim 4,

storing a processing result such as a guide route and an event 65  wherein when measuring a split length between the first

notification, a wireless communication device 915 to retrieve
data from a remote server, the Internet or other communica-

location and the second location on the display screen,
the gesture interpreting device determines whether the
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split length is longer than a predetermined reference
length and across a center line of the display screen, and

wherein the controller causes the display screen to spilt if
the split length is longer than the predetermined refer-
ence length and across the center line of the display
screen.

6. The user interface of claim 3,

wherein the controller causes the display screen to display
at each application according to a user’s finger gesture
and to move at least one application to a desirable posi-
tion on the display screen.

7. A display method comprising the following steps of:

generating a polygonal column including a plurality of
polygonal units;

12

12. The display method of claim 11, wherein said step of
measuring a split length between the first location and the
second location on the display screen comprises the step of
determining whether the split length is longer than a prede-
termined reference length and across a center line of the
display screen, wherein the screen is spilt if the split length is
longer than the predetermined reference length and the across
the center line of the display screen.

13. The display method of claim 10, wherein said step of
arranging the display screen to display each application
according to a user’s finger gesture further comprises the step
of moving at least one application to a desirable position on
the display screen.

14. A display apparatus, comprising:

adisplay screen to display at least one application thereon,

15 . . . :

et s . . a location detecting unit configured to detect a location of

associating an application with each of said polygonal at leastone ﬁnge%fromastalf‘%tingpoimto anending point
units; .

displaying each application in the polygonal unit on a onttjle (.11stplay i.creen, it cativel led with
display screen; and a gesture interpreting unit communicatively coupled wi

arranging the user interface to display each application the location detecting unit to recognize and interpret the

according to a user’s finger gesture,

wherein the display screen is controlled by the user’s finger
gesture to display one application or split into at least
two display segments to simultaneously display at least
two different applications which can be operated con-

user’s finger gesture on the display screen; and
an application managing unit,
wherein if the user’s finger gesture is interpreted to split the
display screen to at least two display segments to simul-
taneously display at least two different applications

currently and/or independently, and 23 which can be operated concurrently and/or indepen-
Lo . ’ . . dently, the application managing unit is programmed to
wherein said step of arranging the user interface to display enabl}e/: at lear;{)one a licatio%l d%s lave dpongo e disola
each application according to a user’s gesture comprises d pp piay pay
steps of detecting a user’s finger location on the display hsegmer;ﬁ, an cure int . it detects th s
screen, detecting the user’s finger gesture, determining wherein the gesture mterpreting uint detects the user s
whether the user is splitting the display screen, and finger location on the display screen, detects the user’s
splitting the display screen into at least two di;play ﬁnge.r gesture, determines Whether the user i.s Spli“mg
segments to display at least two different applications the display screen, and the display screen splits the dis-
> : : ; : lay screen into at least two display segments to displa
when the user’s gesture is recognized to split the display gt IZast two different a licatiolils};vhgn the user’s pes}i
screen by detecting a plurality of the user’s fingerson the 45 PP g

display screen.

8. The display method of claim 7, wherein said step of
displaying each application in the polygonal unit on a display
screen comprises the step of grouping said applications hier-
archically to display the applications in the same hierarchy
simultaneously, wherein the application includes a source, a
function, a music title and a medium title.

9. The display method of claim 8, wherein the display
method further comprises the step of searching for a specific
application by spinning the polygonal column.

10. The display method of claim 7, wherein said step of
arranging the display screen to display each application
according to a user’s gesture comprises the steps of detecting
the user’s finger location on the display screen, detecting the
user’s finger gesture, determining whether the user is splitting
the display screen, and splitting the display screen into at least
two display segments to display at least two different appli-
cations if the user’s gesture is recognized to split the display
screen.

11. The display method of claim 10, wherein said step of
determining whether the user is splitting the display screen
comprises the steps of detecting a first touch location of at
least one finger on the display screen, detecting a second
touch location of at least one finger on the display screen,
measuring the duration of the user’s finger(s) touching on the
display screen, and measuring a split length between the first
location and the second location on the display screen.
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ture is recognized to split the display screen by detecting
a plurality of the user’s fingers on the display screen.

15. The display apparatus of claim 14, wherein the gesture
interpreting unit comprises a length measuring unit to deter-
mine a split length between the starting and ending points of
the finger(s) on the display screen and if the split length is
longer than a predetermined length, the display screen is split
into at least two display segments.

16. The display apparatus of claim 14, further comprises a
control unit, which is communicatively connected with the
location detecting unit and the gesture interpreting unit and
adapted to control the entire screen splitting and displaying
process.

17. The display apparatus of claim 16, further comprises a
video generating unit which is configured to receive a com-
mand from the control unit to generate corresponding video
image according to the user’s finger gesture.

18. The display apparatus of claim 17, wherein the display
apparatus is communicatively coupled with a vehicle naviga-
tion system to display a route guidance and a vehicle’s current
location on either the display screen or the display segment.

19. The display apparatus of claim 18, wherein a vehicle
driver is allowed to move the display segment displaying the
route and the vehicle’s current position on the display screen
where a passenger is allowed to operate the navigation sys-
tem.
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