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(54) RUI server, RUI client and control method thereof

(57) Disclosed are a remote user interface (RUI)
server (100) including a communication unit (110) which
communicates with an RUI client (200) through a net-

work; and a controller (140) which controls the commu-
nication unit to transmit user interface (UI) information
having horizontal UI information and vertical UI informa-
tion.
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Description

BACKGROUND

1. Field

[0001] Apparatuses and methods consistent with the
exemplary embodiments relate to a remote user interface
(RUI) server, an RUI client and a method of controlling
the same, and more particularly, though not exclusively,
to an RUI server and an RUI client and a method of con-
trolling the same, which transmit and receive an user
interface (UI) of a website.

2. Description of the Related Art

[0002] Studies for improving home network technology
have been pursued by many industry standard groups
such as a digital living network alliance (DLNA), a home
audio-video interoperability (HAVi) and a universal plug
and play (UPnP).
[0003] In the home network, a remote user interface
(RUI) technique is employed when a device controls a
function of another device. In brief, the RUI technique is
based on a client-server architecture. An RUI client may
receive an UI from an RUI server, and a user in the RUI
client may use the UI to control the RUI server by the
RUI technique.
[0004] Having the CEA-2014 standard serve as the
RUI standard defines an UPnP network and a frame work
and a protocol for an RUI on the Internet. According to
the CEA-2014 standard, an UPnP device (RUI server)
may provide an UI of a CE-HTML type webpage, and a
user may remotely control an application of the UPnP
device through the CE-HTML type webpage. CE-HTML
is a special version of HTML. based on HTML.

SUMMARY

[0005] Accordingly, one or more exemplary embodi-
ments provide an RUI server and an RUI client and a
method of controlling the same, capable of easily chang-
ing a horizontal and a vertical UI.
[0006] The exemplary embodiments are also to pro-
vide an RUI server and an RUI client and a method of
controlling the same, which provide an accurate and
clean UI without change of the UI by the RUI client.
[0007] According to an exemplary embodiment, there
is provided a remote user interface (RUI) server includ-
ing: a communication unit which communicates with an
RUI client through a network; and a controller which con-
trol the communication unit to transmit UI information
comprising horizontal UI information and vertical UI in-
formation through the communication unit.
[0008] The controller may control the communication
unit to transmit one UI page comprising a horizontal UI
page and a vertical UI page.
[0009] The controller may control the communication

unit to transmit horizontal UI address information and ver-
tical UI address information to the RUI client.
[0010] The controller may perform a profile matching
with the RUI client if the RUI client is connected thereto,
and may control the communication unit to transmit the
horizontal UI address information and the vertical UI ad-
dress information to the RUI client when the profile
matching is performed.
[0011] The controller may insert one of the horizontal
UI address information and the vertical UI address infor-
mation into UI information comprising the other of the
horizontal and vertical UI address information, and may
controls the communication unit to transmit the UI infor-
mation having both horizontal and vertical UI address
information to the RUI client.
[0012] According to an exemplary embodiment, there
is provided an RUI client including: a communication unit
which communicates with an RUI server and receives UI
information comprising horizontal UI information and ver-
tical UI information; a sensor which senses a user selec-
tion of selecting one of a horizontal mode for displaying
an RUI horizontally and a vertical mode for displaying an
RUI vertically; and a controller which displays an RUI on
a display unit in one of the horizontal mode and the ver-
tical mode according to the user selected one of the hor-
izontal UI information and the vertical UI information.
[0013] According to an exemplary embodiment, there
is provided a method of controlling an RUI server which
communicates with an RUI client, the method including:
starting the communication with the RUI client; and trans-
mitting UI information having horizontal UI information
and vertical UI information to the RUI client.
[0014] According to an exemplary embodiment, there
is provided a method of controlling an RUI client including
a sensor, the method including: receiving UI information
having horizontal UI information and vertical UI informa-
tion; sensing a user selection of one of a horizontal mode
for displaying an RUI horizontally and a vertical mode for
displaying an RUI vertically; and displaying an RUI on
the display unit in one mode of the horizontal mode and
the vertical mode based on the horizontal UI information
and the vertical UI information corresponding to the user
selection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The above and/or other aspects will become
apparent and more readily appreciated from the following
description of the exemplary embodiments, taken in con-
junction with the accompanying drawings, in which:
[0016] Fig. 1 is a schematic view showing an UI pro-
viding system in accordance with an exemplary embod-
iment;
[0017] Fig. 2 is a control block diagram of the UI pro-
viding system shown in Fig. 1;
[0018] Fig. 3 is a control flowchart showing a method
of controlling the UI providing system shown in Fig. 2;
[0019] Fig. 4 shows an UI page provided from an RUI
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server shown in Fig. 3;
[0020] Fig. 5 shows how a selected area is applied in
accordance with the exemplary embodiment;
[0021] Fig. 6 is a control flowchart showing another
method of controlling the UI providing system shown in
Fig. 2; and
[0022] Fig. 7 is a control flowchart showing still another
method of controlling the UI providing system shown in
Fig. 2.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0023] Below, exemplary embodiments will be de-
scribed in detail with reference to accompanying draw-
ings so as to be easily realized by a person having ordi-
nary knowledge in the art. The exemplary embodiments
may be embodied in various forms without being limited
to the exemplary embodiments set forth herein. Descrip-
tions of well-known parts are omitted for clarity, and like
reference numerals refer to like elements throughout.
[0024] Fig. 1 is a schematic view showing a user inter-
face (UI) providing system in accordance with an exem-
plary embodiment, and Fig. 2 is a control block diagram
of the UI providing system shown in Fig. 1. The remote
user interface (RUI) providing system of the present em-
bodiment, which provides an RUI, may include an RUI
server 100 and an RUI client 200. Various RUI techniques
such as CEA-2014, XHT (expandable home theater), Wi-
Dex (widget description exchange service), and RDP
(Remote Desktop Protocol) have been examined. The
RUI is a mechanism for enabling the RUI client 200 to
perform a rendering and a control of an RUI server’s ap-
plication. Herein, the application is not executed by the
RUI client 200, but by the RUI server 100.
[0025] The RUI client 200 may control the RUI server
100 by using UI information received therefrom. The UI
information, which indicates components constituting an
UI transmitted from the RUI server 100 to the RUI client
200, is a collective term for all types of data such as icons,
pull-down menus, buttons, scrollbars, windows, texts,
A/V data (audio, video, and pictures), UI address or the
like.
[0026] As shown in Figs. 1 and 2, the RUI server 100
may include a television or, preferably, an internet pro-
tocol (IP) TV and a computer system or a personal ter-
minal. Alternatively, the RUI server 100 may include a
large format display (LFD), a table top display (TPD) or
the like. The RUI server 100 may provide an UI page of
a web server 120 to the RUI client 200. The RUI client
200, which typically includes a rectangular display unit
220, may include a portable personal terminal that can
be easily carried by a user. The RUI client 200 may in-
clude a monitor or a pivotable television as the second
display unit 220.
[0027] As shown in Fig. 2, the RUI server 100 may
include a first communication unit 110, the web server
120, a first display unit 130, and a first controller 140

which controls the first communication unit 110, the web
server 120, the first display unit 130 and the like. The
RUI client 200 may include a second communication unit
210, the second display unit 220, a sensor 230, and a
second controller 240 which controls the second com-
munication unit 210, the second display unit 220, the sen-
sor 230 and the like.
[0028] The first communication unit 110 and the sec-
ond communication unit 210 may perform the discoveries
of the RUI server 100 and the RUI client 200 under the
controls of the first controller 140 and the second con-
troller 240, and receive and transmit various control sig-
nals and UI information having an UI page between the
RUI server 100 and the RUI client 200. The first commu-
nication unit 110 and the second communication unit 210
may respectively include communication modules corre-
sponding to various communication methods such as
Bluetooth, Wi-Fi (wireless fidelity), zigbee, IR communi-
cation, RF communication, and wired communication.
[0029] In the meantime, middleware such as UPnP,
HAVi, java intelligent network infra-structure (JINI), video
electronics standards association (VESA), and digital liv-
ing network alliance (DLNA) may support a home net-
working capable of sharing digital contents such as mu-
sic, picture, and video stored in an electronic apparatus
such as a computer, a home electric product, and a port-
able terminal. The first communication unit 110 and the
second communication unit 210 in accordance with the
present exemplary embodiment may perform communi-
cation of the RUI based on the Internet and the UPnP
network according to a web-based protocol standard and
a CEA-2004 standard defining a frame work. Here, CEA-
2004 is the acronym for web-based consumer electronics
association’s-2004.
[0030] The web server 120 may provide a web-based
UI page to the RUI client 200.
[0031] Each of the first display unit 130 and the second
display unit 220 may include a plasma display panel, an
organic light-emitting panel made of an organic material,
a liquid panel having a liquid layer or the like to display
an image signal and further include a panel actuator
which actuates such a panel. As shown in Fig. 1, when
the RUI server 100 is a television, the RUI server 100
may include the first display unit 130. However, the first
display unit 130 may not belong to essential components
and thus be omitted. The second display unit 220 may
display an UI page received from the RUI server 100.
[0032] The sensor 230 in the RUI client 200 may sense
a user selection of selecting one of a horizontal mode for
displaying the RUI horizontally and a vertical mode for
displaying the RUI vertically. The sensor 230 may also
include a gyrosensor which senses a direction in which
the second display unit 220 is moved vertically or hori-
zontally by a user or a user input unit such as a touch
panel which senses a user’s input. The configuration of
the sensor 230 is not limited to a specific hardware. In-
formation sensed through the sensor 230 may be trans-
ferred to the second controller 240.
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[0033] The second controller 240 may discover the
RUI server 100 according to the RUI standard such as
CEA-2014 through the second communication unit 210
and then start the communication with the RUI server
100. The detailed description related to such discovery
will be omitted. In the RUI client 200 of the present ex-
emplary embodiment, the second controller 240 may in-
clude a control point. Of course, in the case that the con-
trol point is separated from the RUI client 200, the dis-
covery may be performed by such an external control
point and UI information may also be transmitted to the
RUI client 200 through the control point.
[0034] If the communication with the RUI client 200 is
started, the first controller 140 may transmit UI informa-
tion having horizontal and vertical UI information to the
RUI client 200.
[0035] Fig. 3 is a control flowchart showing a method
of controlling the UI providing system shown in Fig. 2.
Hereinafter, an UI providing method will be described
with reference to Fig. 3.
[0036] As described above, the RUI server 100 and
the RUI client 200 may first discover each other to start
the communication with each other (S10).
[0037] After such a discovery operation, a profile
matching is performed between the RUI server 100 and
the RUI client 200 (S20). Information related to the sec-
ond display unit 220, e.g., usable resolution, the number
of pixels, UI profile and the like may be transferred to the
RUI server 100. Then, an UI based on such profile match-
ing may be transmitted to the RUI server 100.
[0038] If the RUI client 200 requests an UI page (S30),
the RUI server 100 may transmit to the RUI client 200 UI
information having horizontal and vertical UI information
corresponding to the requested UI page (S40). The RUI
server 100 of the present exemplary embodiment may
transmit to the RUI client 200 UI page I having both a
horizontal and a vertical UI page II and III as shown in
Fig. 4. In other words, the RUI server 100 may transmit
to the RUI client 200 one HTML script including informa-
tion related to the horizontal and the vertical UI page. In
one HTML script, a function for changing any one of the
horizontal and the vertical UI page to the other UI page
may be included in a script, e.g., java script.
[0039] The second controller 240 may generate and
display an UI page according to a user selection (S50).
For example, when the UI page is requested, if a display
mode of the second display unit 220 is a horizontal mode,
the second controller 240 may select and display the hor-
izontal UI page II of the transmitted UI page I. The second
controller 240 may include a HTML web browser for ren-
dering and displaying the transmitted UI.
[0040] Thereafter, if the display mode is changed by a
user (S60), i.e., the display mode is changed to a vertical
mode, the second controller 240 may generate the ver-
tical UI page III corresponding to the changed vertical
mode to display it on the second display unit 220 (S70).
The second controller 240 may call a function in form of
a script corresponding to the horizontal or the vertical

mode. Then, the displayed UI page may be changed by
the called function. In accordance with the present ex-
emplary embodiment, when the profile matching is per-
formed, if one UI page I is received, a UI page corre-
sponding to the display mode selected by a user may be
displayed without an additional interaction with the RUI
server 100 even though the display mode is changed by
the user. In addition, since the RUI client 200 merely re-
generates the UI page by using the given information
without adjusting or changing the resolution of the UI
page, it is possible to display the high-quality UI page
having high reliability.
[0041] According to a related art method, when the pro-
file matching between an RUI server and an RUI client
is performed, a UI profile is not able to be changed after
an optimized UI profile information is selected consider-
ing a second display unit. Accordingly, even though a
user changes a display mode, a UI page according to
the fixed UI profile is provided to the RUI client. Therefore,
an inadequate display mode may be displayed. Specifi-
cally, an upper or a lower end of the UI page may be cut
in a horizontal mode and a left or a right end of the UI
page may be cut in a vertical mode. Alternatively, the UI
page may be extended in a vertical or a horizontal direc-
tion. As a result, it is difficult for the user to display a clean
high-quality UI page.
[0042] The RUI server 100 of the present exemplary
embodiment may provide the RUI client 200 with both
the horizontal UI page corresponding to the horizontal
mode and the vertical UI page corresponding to the ver-
tical mode. The RUI client 200 may selectively generate
and display any one of the horizontal and the vertical UI
page as the UI page according to a user’s request. In
other words, the RUI client 200 may display an UI page
desired by a user without additionally adjusting a reso-
lution by using received UI information.
[0043] If the display mode is changed, the second con-
troller 240 may apply a selected area to the changed
mode (S80). Fig. 5 shows how the selected area is ap-
plied. As shown in Fig. 5, if the display mode is changed
from the horizontal mode to the vertical mode, an area
A that was selected or actuated in the horizontal mode
may become an area B that is maintained to be selected
or actuated even though the UI page is changed. In other
words, an icon "+" that has been actuated in the horizontal
mode, i.e., in the horizontal UI page may also be being
actuated in the vertical mode, i.e., in the UI page. The
second controller 240 may apply a selected area to the
changed display mode such that a user is able to keep
performing a work or a control that has been performed
even if the display mode is changed.
[0044] Fig. 6 is a control flowchart showing a method
of controlling the UI providing system shown in Fig. 2,
according to another exemplary embodiment. In even
the present exemplary embodiment, the stage S10 where
the discovery between the RUI server 100 and the RUI
client 200 is performed to start the communication and
the stage S20 where the profile matching therebetween
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is performed are also carried out as shown in Fig. 3.
[0045] If the profile matching is performed or the RUI
client 200 requests an UI page, the first controller 140
may transmit to the RUI client 200 horizontal UI address
information and vertical UI address information, i.e., both
URLs related to a horizontal UI page and a vertical UI
page (S100). In other words, the first controller 140 may
transmit to the RUI client 200 all address information re-
lated to the two UI pages instead of transmitting thereto
only one of the horizontal and the vertical UI address
information according to the related art method.
[0046] If the horizontal mode is selected by a user
(S110), the second controller 240 may request an UI
page based on the horizontal UI address information
(S120).
[0047] According to the request of the RUI client 200,
the RUI server 100 may transmit to the RUI client 200 UI
information having the horizontal UI page information
(S130). Then, the second controller 240 may display a
horizontal UI page based on the transmitted UI informa-
tion.
[0048] Thereafter, if the display mode is changed
(S60), the RUI client 200 may request an UI page based
on the vertical UI address information (S140). Then, the
RUI server 100 may transmit to the RUI client 200 UI
information having the vertical UI page information
(S150).
[0049] In accordance with the present exemplary em-
bodiment, if an event for changing the display mode is
generated by a user, the second controller 240 may call
a function in a script. Then, the called function may re-
quest an UI page in an URL adequate for the changed
mode. At this time, the RUI server 100 may not perform
additional operation or control except for providing the
UI page of the requested URL.
[0050] In addition, in the present exemplary embodi-
ment, if the display mode is changed, the second con-
troller 240 may apply a selected area to the changed
mode. When transmitting to the UI information having
the vertical UI page information, the RUI server 100 may
additionally transmit information related to the selected
area. The second controller 240 may also change the
selected area based on the information.
[0051] Fig. 7 is a control flowchart showing still another
method of controlling the UI providing system shown in
Fig. 2.
[0052] When the profile matching is performed or the
RUI client 200 requests an UI page, the first controller
140 may insert any one of the vertical UI address infor-
mation and horizontal UI address information into the oth-
er UI address information and transmit it to the RUI client
200.
[0053] For example, when the display mode of the sec-
ond display unit 220 is the horizontal mode, if a user
requests an UI page (S30), the RUI server 100 may trans-
mit a horizontal UI page and insert vertical UI address
information into UI information related to the horizontal
UI page before transmitting it thereto. In other words, the

RUI server 100 may insert a vertical UI URL into a HTML
script related the horizontal UI page and transmit it to the
RUI client 200.
[0054] Then, if the display mode is changed (S60), the
RUI client 200 may request an UI page based on the
received vertical UI address information (S170). Then,
the RUI server 200 may transmit a vertical UI page
(S180).
[0055] If the RUI client 200 requests an UI page when
the display mode of the second display unit 220 is the
vertical mode, the RUI server 100 may transmit a vertical
UI page and insert horizontal UI address information into
UI information related to the vertical UI page before trans-
mitting it thereto.
[0056] In the exemplary embodiment, when RUI trans-
mission is performed, if a user changes the display mode,
the RUI server 100 may transmit all information to the
RUI client 200 to provide an UI with a high reliability with-
out additional control or manipulation of the RUI client
200 and the RUI server 100.
[0057] As described above, there is provided an RUI
server and an RUI client and a method of controlling the
same, capable of easily changing a horizontal and a ver-
tical UI.
[0058] In addition, there is provided an RUI server and
an RUI client and a method of controlling the same, which
provide an accurate and clean UI without change of the
UI by the RUI client.
[0059] Although a few exemplary embodiments have
been shown and described, it will be appreciated by those
skilled in the art that changes may be made in these
exemplary embodiments without departing from the prin-
ciples and spirit of the invention, the scope of which is
defined in the appended claims and their equivalents.

Claims

1. A remote user interface (RUI) server (100) compris-
ing:

a communication unit (110) arranged to commu-
nicate with an RUI client (200) through a net-
work; and
a controller (140) arranged to control the com-
munication unit to transmit user interface (UI)
information comprising horizontal UI information
and vertical UI information to the RUI client.

2. The server of claim 1, wherein the controller is ar-
ranged to control the communication unit to transmit
one UI page comprising a horizontal UI page and a
vertical UI page to the RUI client.

3. The server of any preceding claim, wherein the con-
troller is arranged to control the communication unit
to transmit horizontal UI address information and
vertical UI address information to the RUI client.
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4. The server of claim 3, wherein the controller is ar-
ranged to insert one of the horizontal UI address in-
formation and the vertical UI address information into
UI information comprising the other of the horizontal
and vertical UI address information, and to control
the communication unit to transmit the UI information
having both horizontal and vertical UI address infor-
mation to the RUI client.

5. A remote user interface (RUI) client (200) compris-
ing:

a communication unit (210) arranged to commu-
nicate with an RUI server and to receive user
interface (UI) information comprising horizontal
UI information and vertical UI information;
a sensor (230) arranged to sense a user selec-
tion of selecting one of a horizontal mode for
displaying an RUI horizontally and a vertical
mode for displaying an RUI vertically; and
a controller (240) arranged to display an RUI on
a display unit in one of the horizontal mode and
the vertical mode, according to the user selected
one of the horizontal UI information and the ver-
tical UI information.

6. The client of claim 5, wherein the communication
unit is arranged to receive one UI page comprising
a horizontal UI page and a vertical UI page, and the
controller is arranged to display one of the horizontal
UI page and the vertical UI page according to the
user selection.

7. The client of any of claims 5 and 6, wherein the com-
munication unit is arranged to receive horizontal UI
address information and vertical UI address informa-
tion, and the controller is arranged to request an UI
page corresponding to the one of horizontal UI ad-
dress information and vertical UI address informa-
tion, based on the user selection.

8. The client of claim 7, wherein if the vertical UI infor-
mation is included with the horizontal UI information
when a user selects a horizontal mode, and the con-
troller requests an UI page based on the vertical UI
address information when the horizontal mode is
changed to the vertical mode, and if the horizontal
UI information is included with the vertical UI infor-
mation when a user selects a vertical mode, and the
controller requests an UI page based on the horizon-
tal UI address information when the vertical mode is
changed to the mode.

9. The client of any of claims 5 to 8, wherein the con-
troller is arranged to apply an area actuated in the
RUI before a mode change to the RUI after the mode
change, when one of the horizontal mode and the
vertical mode is changed to the other mode,.

10. A method of controlling a remote user interface (RUI)
server which communicates with an RUI client, the
method comprising:

starting communication with the RUI client
(S10); and
transmitting user interface (UI) information com-
prising horizontal UI information and vertical UI
information to the RUI client (S40).

11. The method of claim 10, wherein the transmitting of
UI information to the RUI client comprises transmit-
ting one UI page comprising a horizontal UI page
and a vertical UI page.

12. The method of claim 10, wherein the transmitting UI
information to the RUI client comprises inserting one
of the horizontal UI address information and the ver-
tical UI address information into the UI information
comprising the other UI address information.

13. A method of controlling a remote user interface (RUI)
client comprising a sensor, the method comprising:

receiving UI information comprising horizontal
UI information and vertical UI information;
sensing a user selection of one of a horizontal
mode for displaying an RUI horizontally and a
vertical mode for displaying an RUI vertically;
and
displaying an RUI on the display unit in one
mode of the horizontal mode and the vertical
mode based on the horizontal UI information and
the vertical UI information corresponding to the
user selection.

14. The method of claim 13, wherein the receiving UI
information comprises receiving one UI page com-
prising a horizontal UI page and a vertical UI page,
and
the displaying the RUI comprises displaying the hor-
izontal UI page and the vertical UI page correspond-
ing to the user selection.

15. The method of claim 13 or 14, wherein the receiving
UI information comprises receiving horizontal UI ad-
dress information and vertical UI address informa-
tion, wherein the vertical UI information and the hor-
izontal UI information are respectively included in
different UI information, and
the displaying of the RUI comprises requesting an
UI page based on the one of the horizontal UI ad-
dress information and the vertical UI address infor-
mation which corresponds to the user selection,
when one of the horizontal mode and the vertical
mode is changed to the other mode, the displaying
the RUI comprises requesting an UI page based on
the UI address information of the other of the hori-
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zontal UI information and the vertical UI information.
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