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Description

TECHNICAL FIELD

[0001] The following description relates to graphic user
interfaces, and more particularly, to a graphic user inter-
face for receiving a user input to generate a graphic object
and for displaying the generated graphic object.

BACKGROUND

[0002] Computers are becoming necessary tools for
conducting meetings at conference rooms. That is, rele-
vant meeting materials are now provided as computer-
readable files. As such, file management programs (e.g.,
Windows Explorer TM) are often used to search and dis-
play such materials
[0003] However, it may be difficult to simultaneously
display a large amount of materials and their relations in
the conventional explorer or programs. Further, it is also
difficult for users to understand them intuitively since the
folders and the files are typically provided in a hierarchical
manner. Also, in order to display a material relating to
the meeting at hand, the users may be required to nav-
igate a folder where the corresponding material is locat-
ed.
[0004] A meeting procedure support system for visu-
alizing relevant materials has been developed and used
in order to accommodate various items from a plurality
of users. However, when a new item is introduced in such
a system, many materials need to be displayed together
in real time to facilitate the attendees understanding since
the new item may be relevant to such materials. In other
words, it is desirable to display the current item, related
materials and their relations in a timely manner such that
the attendees can easily understand them at once with-
out resorting to any complicated exploring procedures.
[0005] Further, the related materials may include var-
ious types of materials such as an image file, a video file,
a sound file, a table file, text file, etc. Thus, there is a
need to save and display such materials, as well as to
structure the meeting at hand in view of such materials
and their relationships to each other.
[0006] A display method is also needed for enabling
the attendees sitting around a meeting table to conven-
iently understand the contents of the meeting procedure,
especially the read text information.
[0007] There is a need for a system adapted to provide
functions necessary for meeting procedures, which can
intuitively and comprehensively display the status of the
meeting and operate the display elements by using an
intuitive interface requiring only minimized operations
(not complicated interface).
[0008] DE 102 04 310 A1 teaches that a menu table
is provided in a work center (as shown in Figure 1), and
another menu table (as shown in Figure 2) is provided
when a user selects a menu on the menu table.
[0009] US 2004/0046784 A1 teaches in its Fig. 2 and

paragraph [0039] that a user selects a menu on a pre-
provided menu table and then the selected menu is dis-
played.

SUMMARY

[0010] Accordingly, there is provided a graphic user
interface useful for a meeting procedure. To do this, in-
formation needed for the meeting procedure may be
saved in a graphic object and displayed in a display unit.
For example, a node, a meaning aggregate, having
stored the information may be displayed in the display
unit, and may be connected to another node by a link
based on the relationship between their information. Fur-
ther, a layer may be formed, which includes at least one
node and a link(s) connected to the node. A graphic user
interface displaying a structure including such a node, a
link or a layer is provided to facilitate and assist the meet-
ing procedure.
[0011] According to another aspect, there is provided
a graphic user interface which allows arrangement and
display of a plurality of information needed for a meeting
procedure. The reference materials may be accessible
easily and quickly when preparing for the meeting. Fur-
ther, the users may intuitively understand the status of
the past and present meetings since the distribution of
the nodes and the links are visualized.
[0012] To achieve the above objectives, an embodi-
ment of the present invention may provide a graphic user
interface device, comprising: a first area to receive a us-
er’s input to generate a graphic object therein; an input
converter to convert the user’s input into an electric signal
to transmit to a processor; a control signal receiver to
receive a display control signal from the processor; and
a second area to display the graphic object therein based
on the control signal, wherein the graphic object includes
a node representing a minimum unit of information, and
a link connecting node representing a relationship be-
tween the connected nodes.
[0013] To achieve the above objectives, an embodi-
ment of the present invention may provide a method of
displaying a graphic object, comprising: determining
whether a user’s input exists or not; determining whether
the user’s input is located in a first area or in a second
area; displaying a node if the user’s input is located in
the first area and corresponds to node generation; dis-
playing a link connecting the nodes passed through if the
user’s input starts in the first area and passes through at
least two nodes; and activating a corresponding graphic
object if the user’s input is located in the second area.
[0014] The users using a graphic user interface in ac-
cordance with an embodiment of the present invention-
can intuitively understand the materials related to the cur-
rent items and their relations without resorting to any
complicated exploring procedures.
[0015] Using a graphic user interface in accordance
with an embodiment of the present invention enables to
search and display various types of materials related to
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the items. Further, the direction of the display can be
changed such that the attendees in any direction may
grasp the contents of the meeting easily, thereby over-
coming the drawbacks of the conventional file manage-
ment programs such as Window Explorer.
[0016] The invention provides an input/output comput-
ing apparatus according to claim 1, and a method of in-
terfacing with an input/output computing apparatus ac-
cording to claim 9.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is a diagram illustrating a graphic object in-
putted and displayed based on a manual operation
in accordance with an exemplary embodiment.
FIG. 2 through FIG. 6 are diagrams illustrating graph-
ic objects in accordance with exemplary embodi-
ments.
FIG. 7 is a block diagram illustrating a manual oper-
ation input/output apparatus in accordance with an
exemplary embodiment.
FIG. 8 through FIG. 11 are diagrams illustrating man-
ual operation based inputs in accordance with ex-
emplary embodiments.
FIG. 12 is a diagram illustrating an electric signal
having a form of a message type in accordance with
an exemplary embodiment.
FIG. 13 is a diagram illustrating a mapping table map-
ping an electric signal with executed operation in ac-
cordance with an exemplary embodiment.
FIG. 14 is a block diagram illustrating an input/output
apparatus having a controller in accordance with an
exemplary embodiment.
FIG. 15 and FIG. 16 are diagrams illustrating data
structures for a graphic object managed by a con-
troller in accordance with exemplary embodiments.
FIG. 17 through FIG. 20 are diagrams illustrating
functions of an attribute set mode in accordance with
exemplary embodiments.
FIG. 21 through FIG. 23 are diagrams illustrating dis-
plays in a display unit on executing a keyword search
in accordance with exemplary embodiments.
FIG. 24 is a diagram illustrating a configuration hav-
ing an input unit on a display unit in accordance with
an exemplary embodiment.
FIG. 25 is a diagram illustrating a configuration of a
server-client system using a manual operation
based input/output apparatus in accordance with an
exemplary embodiment.
FIG. 26 and FIG. 27 are diagrams illustrating trans-
mission/reception of information on a graphic object
in a server-client system in accordance with exem-
plary embodiments.
FIG. 28 is a logical flow chart illustrating a manual
operation based input/output method in accordance
with an exemplary embodiment.

FIG. 29 is a logical flow chart illustrating a manual
operation based input/output method in accordance
with another exemplary embodiment.
FIG. 30 is a logical flow chart illustrating a graphic
user interface method sensing and displaying a man-
ual operation based input in accordance with an ex-
emplary embodiment.

[0018] Throughout the drawings and the detailed de-
scription, unless otherwise described, the same drawing
reference numerals will be understood to refer to the
same elements, features, and structures.

DETAILED DESCRIPTION

[0019] The following detailed description is provided
to assist the reader in gaining a comprehensive under-
standing of the methods, apparatuses and/or systems
described herein. Accordingly, various changes, modifi-
cations, and equivalents of the systems, apparatuses
and/or methods described herein will be suggested to
those of ordinary skill in the art. Also, descriptions of well-
known functions and constructions are omitted to in-
crease clarity and conciseness.
[0020] In accordance with an aspect, a graphic user
interface comprises a first area to receive user input to
generate a graphic object therein, an input converter to
convert the user input into electric signal to transmit to a
processor, a control signal receiver to receive a display
control signal from the processor, and a second area to
display the graphic object therein based on the control
signal, wherein the graphic object includes a node rep-
resenting a minimum unit of information and a link con-
necting nodes representing a relationship of the connect-
ed nodes.
[0021] In accordance with another aspect, a method
of displaying a graphic object using a graphic user inter-
face comprises determining whether user input exists or
not, determining whether the user input is located in a
first area or in a second area, if the user input is located
in the first area and corresponds to node generation, dis-
playing a node, if the user input starts in the first area
and passes through at least two nodes, displaying a link
connecting the nodes passed through, and if the user
input is located in the second area, activating a corre-
sponding graphic object.
[0022] Basic concepts and related terms used herein
are explained below.
[0023] The term "graphic object" may refer to a graphic
figure displayed in a display unit. The term may also refer
to an object representing information. As shown in FIG.
1 exemplifying graphic objects, the graphic object may
include a circle 4101, 4102, a line 420, a rectangle 430,
etc. They may correspond to an information object, i.e.,
a node, a link, and a layer, respectively. For example,
"the node 4101, 4102" is an information object represent-
ing a minimum unit of information. The node 4101, 4102,
when applied to a meeting, may represent a keyword for
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an item to be discussed or a derived keyword associated
with the keyword.
[0024] FIG. 2 illustrates an exemplary node displayed
in a display unit. The node 410 may include a keyword
area 411, wherein the keyword may imply an opinion or
a material. The keyword of the node 4101 may be "a
manual operation based input-output apparatus"and the
keyword of the node 4102 may be "a controller," which
is a lower part of the node 4101, when the example above
in connection with FIG. 1 is applied to a meeting for im-
plementing an exemplary embodiment. In another exam-
ple, the keyword of the node 4101 may be "a manual
operation based input-output apparatus" and the key-
word of the node 4102 may be "A," who is in charge of
implementing the node 4101. The shape of the node is
not limited to a circle (as shown in FIG. 1 and FIG. 2) and
may be a triangle or other shapes.
[0025] As shown in FIG. 2, the node 410 may further
include an ID area 413 representing the position of the
node 410. Further, the node 410 may also include a color
area 415 representing the status of the node 410 such
that a user may easily distinguish the status of the node
410 when displayed. The status of the node may include,
for example, whether the node is selected or not. The
node may further include auxiliary information such as
center coordinates (x, y).and a radius r as a node size.
[0026] "The link 420" may be an information object con-
necting the nodes and representing the relationship be-
tween the connected nodes. The relationship between
the nodes, which is represented by "the Link 420," may
include, for example, upper/lower, prior/posterior or be-
longing relations, etc. Further to the above example,
wherein the node 4101 is "a manual operation based in-
put-output apparatus" and the node 4102 is "a controller,"
the link 420 may represent the upper/lower relation be-
tween the two devices. As another example, if the node
4101 is "a manual operation based input-output appara-
tus" and the node 4102 is "A," the link 420 may represent
the belonging relation, that is, who is in charge of the
device.
[0027] FIG. 3 illustrates an exemplary link displayed in
a display unit. As shown in FIG. 3, the link 420 may con-
nect two nodes having a parent/child relationship. Fur-
ther, the parent/child relationship may represent the up-
per/lower, prior/posterior or belonging relations, etc., as
described above. The link 420 may start at the center
coordinates 421 of the parent node and end at the center
coordinates 422 of the child node. The link 420 may be
depicted as a solid line or a dotted line depending on the
relationship between the two connected nodes. Further,
the solid line or dotted line is only an example of shapes
depicting a link to distinguish the relations represented
by the link. Also, the color or thickness may be used in
other embodiments.
[0028] "The layer 430" may be an information object
including at least one node and a link connected to the
node. It represents an inclusive attribute of the graphic
objects included therein. For example, if the layer 430

represents a meeting as shown in FIG. 1, the nodes 4101,
4102 and the link 420 may have a characteristic repre-
senting a related item discussed in the meeting. It should
be noted that a rectangle is only an example of shapes
depicting a layer in FIG. 1 and is certainly not limited
thereto. Further, although two nodes 4101, 4102, one link
420 and one layer 430 are shown in FIG. 1, it is not limited
thereto. That is, other embodiments may include addi-
tional nodes, links, layers or other graphic objects, as
well as less nodes, links, layers or graphic objects.
[0029] FIG. 4 illustrates an exemplary graphic object
including a plurality of layers. Further to the example of
the meeting above, the plurality of layers 4301-430L may
represent an nth meeting result, respectively, and may
be managed in a collective manner. In this case, the latest
progress of the meetings may be intuitively understood
by glancing at several layers.
[0030] Further, for example, a layer for determining
whether it is for or against a project, a layer for brain-
storming, a layer for structuring attending parts, a layer
for scheduling, etc. may be collectively managed. As
such, if a plurality of layers is managed in a collectively
manner, then the entire project would be intuitively un-
derstood by glancing at the several layers. Further, an
order of the layers or a bundling style of the layers may
be changed to help the users to easily understand the
progress of the meetings depending on the circumstanc-
es.
[0031] Also, the number of links or the connection con-
figuration of links may help the users to understand the
current state of the meetings. For example, a node 410N
is optimally connected to many links and the connection
configuration has a layout of tree structure as shown in
FIG. 4. This may mean that many items are derived from
the item represented by the node 410N and those items
are in active discussions. If the dotted line means, for
example, a pending state, then a large part of the items
related to the node 410N may not be completed and a
plurality of schemes for completing them may be specif-
ically discussed. As such, the users may easily under-
stand the progress of the meetings by looking at the dis-
play.
[0032] The graphic object may further include a tool
object to perform operations and input information on an-
other graphic object (e.g., a control button bundle 440, a
virtual keyboard 450, etc.), as shown in FIG. 1. Specifi-
cally, "the control button bundle 440" may be a tool object
for facilitating the users to operate the graphic objects by
an intuitive manual operation. FIG. 5 illustrates an exem-
plary control button bundle 440. The circle is an example
of the shapes depicting the control button bundle 440 in
FIG. 1 and FIG. 5.
[0033] As shown in FIG. 5, the control button bundle
440 may include symbols representing "layer zoom in
441," "layer zoom out 442," "layer generate 443," "layer
delete 444," "save in file graphic object 445," "open
graphic object file 446," "adjust node structure scale 447
and 448," etc.
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[0034] The term, "node structure" may refer to a cur-
rently selected node, all links connected to the selected
node and all nodes connected to the links. The term "ad-
just node structure scale" may refer to, for example, "en-
large/reduce node structure" having a reference position
with the selected node. Alternatively, it may refer to "en-
large/reduce node structure" having a reference position
with a predetermined display position. The control button
bundle 440 may also include "node structure position ad-
just." The term "node structure position adjust" may refer
to "move node structure" having a reference position with
the selected node or with a predetermined display posi-
tion, similar to the "adjust node structure scale." The
above control operations are further described below.
[0035] The users may perform a corresponding oper-
ation on a corresponding graphic object with an intuitive
manual operation, for example, by touching a symbol in
the control button bundle 440, corresponding to a desired
operation with his/her finger. Functions and symbols of
the control button bundle are only examples and should
not be limited thereto.
[0036] "The virtual keyboard 450" may be a tool object,
which enables text input. For example, the users may
input/modify a keyword of the node 4101 or 4102, the
name of the layer 430 or other auxiliary information of a
graphic object by using the virtual keyboard 450.
[0037] FIG. 6 illustrates an exemplary virtual keyboard
450. The virtual keyboard 450 may include a virtual key-
board area 451, a key button area 452 in which key but-
tons are arranged, e.g., in similar way to "Hanguel key-
board" compatible with PC/AT 101 key, and a select area
453 adjusting the size of the virtual keyboard 450. The
users may input a text with an intuitive hand operation,
for example, by touching the corresponding key button
area 452 in the virtual keyboard 450 with his/her finger.
The virtual keyboard 450 shown in FIG. 6 is only an ex-
ample of virtual keyboards and is certainly not limited
thereto.
[0038] Based on the graphic objects described above,
exemplary embodiments are explained below with refer-
ence to FIG. 7 through FIG. 30.
[0039] FIG. 7 illustrates a block diagram of a manual
operation based input/output apparatus constructed in
accordance with an exemplary embodiment. The manual
operation based input/output apparatus 100 may include
an input unit 102, a controller 104 and a display unit 106.
[0040] The input unit 102 may sense a user’s manual
operation and convert it to an electric signal. Sensing the
manual operation may include sensing a tactile input
such as a touch screen, sensing a visible input such as
a camera or sensing the infrared rays such as an infrared
ray transceiver. However, it is certainly not limited to the
above. The input unit 102 may process the sensed po-
sition data, e.g., calculate an initial position and a moving
course of a hand to generate an electric signal represent-
ing the meaning of the sensed hand operation.
[0041] FIG. 8 through FIG. 11 illustrate examples of a
user’s manual operation. As shown in FIG. 8, when a

user draws a circle with his/her finger 200 in the input
unit 102, the input unit 102 may sense the circle and
generate an electric signal representing the meaning of
the circle, e.g., an electric signal representing a "generate
node."
[0042] As shown in FIG. 9, when a user draws a line
with his/her finger 200 in the input unit 102, the input unit
102 may sense the line and generate an electric signal
representing the meaning of the line, e.g., an electric sig-
nal representing a "generate link." In the embodiment,
when the finger 200 starts at, for example, an area in the
display unit 106 having no graphic objects, drags through
at least two nodes, and removes itself from the display
unit 106, the input unit 102 may sense this and generate
the electric signal of "generate link." Further, the first node
touched with the finger 200 may be the most upper parent
node and the next node may be the child of the first node
in the drag locus. If the finger 200 drags through more
than three nodes, then a node in the drag locus may be
a childe node of the immediately previous node.
[0043] As shown in FIG. 10, when a user draws a z
shape with his/her finger 200 in the input unit 102, the
input unit 102 may sense the z shape and generate an
electric signal representing the meaning of the z shape,
e.g., an electric signal representing a "control button bun-
dle 440" generate (activate). Similarly, when a user draws
a rectangle with his/her finger 200 in the input unit 102,
the input unit 102 may sense the rectangle and generate
an electric signal representing the meaning of the rec-
tangle, e.g., an electric signal representing "virtual key-
board 450 generate (activate)."
[0044] If a user touches a certain point in the input unit
102 with his/her finger 200 (pointing event), then the input
unit 102 may sense the pointing event and generate an
electric signal representing the meaning of the pointing
event, e.g., an electric signal representing a "correspond-
ing graphic object (node, link or layer) select." If the point-
ing event is on the symbol of a graphic object, e.g., "save
in file 445" of control button bundle 440, then the input
unit 102 may sense this and generate an electric signal
representing "save in file." Similarly, if the pointing event
is on a text key button of virtual keyboard 450, then the
input unit 102 may sense this and generate an electric
signal representing a "corresponding text input."
[0045] As shown in FIG. 11, when a user draws a spring
shape with his/her finger 200 in the input unit 102, the
input unit 102 may sense the spring shape and generate
an electric signal representing the meaning of the spring
shape, e.g., an electric signal representing a "delete se-
lected graphic object."
[0046] When a user drags his/her finger 200 after se-
lection, the input unit 102 may sense this and generate
an electric signal representing the meaning of the drag,
e.g., an electric signal representing a "move selected
graphic object."
[0047] The circle, line, pointing event, spring shape,
etc. are examples of intuitive gestures. However, such
gestures are certainly not limited to the above. In the
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embodiment, the electric signal generated in the input
unit 102 may have a protocol such as a message shown
in FIG. 12. In other words, the electric signal may have
an operation field, an object field representing a target
on which the operation is to be performed, and an aux-
iliary information field.
[0048] FIG. 14 illustrates a detailed configuration for
an exemplary controller 104 of a manual operation based
input/output apparatus in accordance with an exemplary
embodiment. The controller 104 may include a process-
ing unit 104a. The processing unit 104a may receive an
electric signal (or a message) from an input unit 102,
interpret the received signal and perform an operation
based on the interpretation. If the electric signal is inter-
preted as a message for display in a display unit 106,
then the processing unit 104a may transmit an execution
control signal instructing this to the display unit 106. For
example, if the electric signal is interpreted as a message
having an operation of "generate" and an object of
"node," then the processing unit 104a may generate an
information object, "node," and transmit to the display
unit 106 an execution control signal instructing to display
the generated node. The controller 104 including such a
processing unit 104a may be implemented with an ap-
paratus available for operation and control processing
such as a microprocessor, although not limited thereto.
[0049] According to an embodiment, the controller 104
may further include a storage device such as a memory
104b, which is accessible to the processing unit 104a.
[0050] The memory 104b may have stored a mapping
table, as shown in FIG. 13. In this case, the controller
104 may compare the received electric signal with the
mapping table saved in the memory 104b to interpret the
operation and the target represented by the electric sig-
nal.
[0051] The memory 104b may also have a data struc-
ture for the graphic objects managed by the controller
104. FIG. 15 and FIG. 16 illustrate exemplary data struc-
tures managed by a controller. As shown in FIG. 15 and
FIG. 16, while not limited thereto, there may be two types
of data structure, i.e., one is a list and the other is a graph.
[0052] As shown in FIG. 15, the list, which is a linear
data structure, may enable easy generation, deletion and
search of each graphic object. The node list may include
a node identification (ID) field, a description field, a co-
ordinates field, a radius size field and a status field, as
shown in FIG. 15. The description field may include a
keyword implying a material represented by the corre-
sponding node, an upper node ID and/or a lower node
ID of the corresponding node, etc. The coordinates field
may include coordinates, in which the center of the cor-
responding node is located. The radius size field may
include, for example, a radius value in a pixel unit. The
status field may include the status of "enlarge/reduce,"
which is explained below in more detail. The fields and
their contents of the node list above are only an example,
and are certainly not limited thereto.
[0053] As shown in FIG. 15, the link list may include a

link ID field, a description field, a start field and an end
field. The description filed may include a relationship be-
tween the two nodes connected by the corresponding
node. The start and end fields may include the IDs of the
start node and the end node, respectively. The fields and
their contents of the link list above are only an example,
and are certainly not limited thereto.
[0054] As shown in FIG. 15, the layer list may include
a layer ID field, an included node field and an included
link field. The included node and link fields may include
the IDs of the nodes and the links included in the corre-
sponding layer, respectively. The fields and their con-
tents of the layer list above are only an example, and are
certainly not limited thereto.
[0055] When a plurality of users use a system in ac-
cordance with an exemplary embodiment, a variety of
dynamic operations such as "generate, "delete," etc.
may be performed on the graphic objects. In such a case,
the system may provide an efficient management of the
memory space since the graphic objects are managed
as a list, which enables dynamic generation of necessary
memory space and connection of the graphic objects
without making the memory space in advance for the
system design.
[0056] As shown in FIG. 16, the graph, which is a non
linear data structure, may represent the relationship be-
tween the nodes and the links connected thereto, as well
as logical structural information. As shown in FIG. 16,
the graph may represent prior/posterior, upper/lower or
belonging relations between the nodes. The graph may
be operated and managed in a similar way to the display
unit 106. As shown in FIG. 16, the graph, which is used
as a non linear data structure, may represent all the se-
mantically connected structures having no directional
characteristics. This is different from a tree structure.
Therefore, in a manual operation based input/output ap-
paratus according to an exemplary embodiment, the
graphic object control such as generation, deletion, etc.
may be performed and represented intuitively according
to the user’s view since the graphic objects are managed
as a graph.
[0057] With reference to FIG. 13, exemplary opera-
tions performed by the controller 104 are explained be-
low.
[0058] If the controller 104 interprets the operation of
the electric signal as "generate," then the controller 104
may generate a graphic object such as a node, a link, a
layer, etc., register the generated graphic object at the
data structure such as a list or graph saved in the memory
104b, and transmit to the display unit 106 a control signal
instructing to display the generated graphic object. If the
target of the electric signal is interpreted as "control but-
ton bundle," or "virtual keyboard," then the controller 104
may set the status of the control button bundle or the
virtual keyboard to be "ON" (activated and displayed in
the screen) and transmit to the display unit 106 a control
signal instructing to display the activated control button
bundle or the virtual keyboard.
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[0059] First, the controller 104 may check whether the
graphic object such as a node, a link, a layer, etc. to be
generated has been already saved or not. For example,
if the keyword of the node to be generated is identical to
that of a node in the node list, then it may be determined
that the corresponding node has already existed. Further,
if the start node ID and the end node ID of the link to be
generated are identical to those of a link in the link list,
then it may be determined that the corresponding link
has already existed.
[0060] If the corresponding graphic object does not ex-
ist, then the ID of the graphic object may be saved in the
corresponding list as basic information (see FIG. 15). In
the case of generating a node, the center coordinates
and the size (radius) value of the node may be addition-
ally saved in the node list. In the case of generating a
link, the IDs of the start node and the end node may be
additionally saved in the link list, wherein the two nodes
should be in the node list. As such, the registered graphic
object may be saved in the graph to represent the position
of the corresponding graphic object and the relationship
with other graphic objects in the graph (see FIG. 16).
[0061] If the controller 104 interprets the operation of
the electric signal as "select," then the controller 104 may
detect the ID of the selected graphic object. In other
words, "select" may be used as preprocess to "move,"
"modify information," "maximize/minimize layer," etc. For
example, a manual operation for "select" may include a
pointing event such as finger touch. If such a pointing
event occurs, then the controller 104 may communicate
with the display unit 106 in order to identify the ID of the
pointed graphic object.
[0062] If the controller 104 interprets the operation of
the electric signal as "move," then the controller 104 may
move the (selected) node, save the moved coordinates
of the node in the data structure such as the node list or
graph, and transmit to the display unit 106 a control signal
instructing to display the node at the moved coordinates.
[0063] According to an aspect, "move" may include
"move a single node" and "move all child nodes." For
example, if a node is "selected" when the "attribute set
mode" of the node is ON, then "move a single node" may
be performed. In this case, the ID of the node may be
detected by "select" and the moved coordinates may be
calculated to move the selected node.
[0064] If a node is "selected" and "moved" when the
"attribute set mode" of the node is OFF (displayed in a
deactivated form, e.g., in translucent form), then the other
graphic objects connected to the selected node (e.g.,
links connected to the selected node and nodes connect-
ed to the links) may be moved together. In such a case,
the IDs of the selected node and other nodes connected
thereto may be extracted. Then, the moved coordinates
may be calculated and saved in the corresponding data
structure.
[0065] If the controller 104 interprets the operation of
the electric signal as "modify information," then the user
may need to use the virtual keyboard 450 to input. Fur-

ther, the graphic object such as a node, a link or a layer
should be "selected" in advance. The user may select
such a graphic object and input information by using the
virtual keyboard 450 to modify the information of the cor-
responding graphic object. The modified information may
be saved in the corresponding data structure.
[0066] If the controller 104 interprets the operation of
the electric signal as "delete," then the controller 104 may
delete the information for the "selected" graphic object
in the corresponding data structure and transmit to the
display unit 106 a control signal instructing to display this
(to delete the graphic object). In other words, the opera-
tion may be opposite to the "generate" operation. If the
target of the electric signal is interpreted as "control but-
ton bundle" or "virtual keyboard," then the controller 104
may set the status of the control button bundle or the
virtual keyboard to be "OFF" (displayed in deactivated
form, e.g., in translucent form) and transmit to the display
unit 106 a control signal instructing to display the deac-
tivated control button bundle or the virtual keyboard.
[0067] If the controller 104 interprets the operation of
the electric signal as "enlarge/reduce," then the controller
104 may change the status field for the child nodes of
the corresponding node in the data structure to expose
or hide the child nodes and transmit to the display unit
106 a control signal instructing to display this.
[0068] As shown in FIG. 17, the operation of "en-
large/reduce" may be one of the operations related to
"attribute set mode" of the node. If a node is in "attribute
set mode," then the attributes of the node may be set.
For example, when a node is double-clicked, the mode
of the node may be turned to "attribute set mode." When
the node is double-clicked once again in the "attribute
set mode," the mode of the node may be returned to the
"basic mode." Such mode conversion is only an example
and the present invention is certainly not limited thereto.
[0069] FIG. 18 through FIG. 20 illustrate "enlarge/re-
duce," "adjust scale" and "keyword search," respectively,
as exemplary operations in the attribute set mode.
[0070] As shown in FIG. 18, "enlarge/reduce" may be
executed if, e.g., +/- symbol 416 of a node 4101, is
touched by a finger (pointing event) in the attribute set
mode. If the controller 104 interprets the operation of the
electric signal as "enlarge/reduce," then the controller
104 may first check the current status of the correspond-
ing node, e.g., whether the node is in enlarged status or
in reduced status. As shown at the left side of FIG. 18, if
the node 4101 is in then enlarged status, then the con-
troller 104 may extract the IDs of the child nodes, e.g.,
4102 - 4106, and the links, e.g., 4201 -4205, from the data
structure for the node 4101. Then, the controller 104 may
change the information on the extracted child nodes 4102
- 4106 and links 4201 -4205 to be in the reduced status,
and change their colors in the display unit 106, e.g., in
translucent form. On the contrary, if the node 4101 is in
the reduced status as shown at the right side of FIG. 18,
then the controller 104 may return the information on the
extracted child nodes 4102 - 4106 and links 4201 -4205
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to the enlarged status, and change their colors in the
display unit, e.g., in clear form. The changed information
in the "enlarge/reduce" operation may be saved and
managed in the corresponding data structure.
[0071] As shown in FIG. 19, the "adjust scale" may be
executed if, e.g., adjust scale area 417 of a node 4101
is touched by a finger (pointing event) and dragged prop-
erly in the attribute set mode. If the controller 104 inter-
prets the operation of the electric signal as "adjust scale,"
then the controller 104 may calculate a distance from the
center coordinates of the node when the pointing event
has occurred to the current finger’s position and adjust
the size of the node in proportion to the calculated dis-
tance.
[0072] Assume that the size of the node is a reference
size as shown at the left side of FIG. 19. If the user drags
his/her finger, e.g., outside of the node after he/she
touched the adjust scale area 417 with his/her finger,
then the size of the node may be scaled up as shown at
the middle side of FIG. 19. On the contrary, if the user
drags his/her finger, e.g., inside of the node, then the size
of the node may be scaled down as shown at the right
side of FIG. 19.
[0073] The controller unit 104 may save the changed
size of the node in the data structure of the corresponding
node, e.g., the size field of the node list, and transmit to
the display unit 106 a control signal instructing to display
this.
[0074] The "keyword search" may be executed if, e.g.,
the keyword search area 418 of a node is touched by a
user’s finger (pointing event) in the attribute set mode. If
the controller 104 interprets the operation of the electric
signal as "keyword search," then the controller 104 may
search the database (DB) 118 (see FIG. 14), call the files
related to the keyword of the node, parse the files and
transmit to the display unit 106 a control signal instructing
to display the parse files.
[0075] FIG. 20 illustrates an exemplary display in a dis-
play unit on executing the keyword search. As shown in
FIG. 20, the display area of the display unit 106 may be
divided into several regions, e.g., 4701-4704, to simulta-
neously display a plurality of materials. The divided four
regions are merely an example and it is certainly not lim-
ited to what is shown in FIG. 20. The node 410, whose
keyword is used for keyword search, may be also dis-
played in the display unit 106 such that a user can easily
understand the displayed materials and the keyword re-
lated to them.
[0076] The files related to the keyword of the node and
displayable in the display region 4701-4704 may include
a summary information for the node, a hyperlink referring
to a material, a text document such as a word file, a pres-
entation material such as a power point file and an image
material such as a jpg file or a video material such as an
avi file. Further, the file may include a sound material
such as an mp3 file or a record material such as a wav
file. It should be noted that a playing apparatus such as
an audio or speaker may be needed to play the video

material, the sound material, the record material, etc. The
above materials are only an example, and the file related
to the keyword of the node may include any text or mul-
timedia material parsable and displayable.
[0077] FIG. 21 illustrates an exemplary search button
460 for facilitating the display of the searched materials
on executing the keyword search. For example, the scroll
symbol 462 or 463 of the search button 460, when
touched by a user’s finger (pointing event), may enable
the searched materials to be displayed in an orderly fash-
ion.
[0078] FIG. 22 illustrates an exemplary use of the scroll
symbol 462 or 463 of the search button 460. The files
searched by the keyword search may be displayed ini-
tially as shown at the left side of FIG. 22. A word file 1,
a web page 2, a power point file 3 and an excel file 4 are
displayed in the region 4701, 4702, 4703, 4704, respec-
tively. The reference number of a file may indicate a listed
order. When the scroll symbol 463 is touched, the display
of the materials may be changed as shown at the right
side of FIG. 22. In other words, a web page 2, a power
point file 3, an excel file 4 and an image file 5 are displayed
in the region 4701, 4702, 4703, 4704, respectively. In such
a case, when the scroll symbol 462 is touched, the display
of the materials may be returned as shown at the left side
of FIG. 22. The above display scheme and the scroll sym-
bol 462 or 463 are only an example and not be limited
thereto.
[0079] FIG. 23 illustrates an exemplary direction
change of the displayed materials searched by the key-
word search. When a direction change area 4705 is
touched on executing the keyword search, the direction
of the displayed materials may be changed. The initial
display screen as shown at the left side of FIG. 23, when
the direction change area 4705 is touched, may be
changed to the display screen as shown at the right side
of FIG. 23, wherein the upside of the displayed text is in
the direction of the direction change area 4705. For ex-
ample, if the direction change area 4705 is located at
each of the four edges of the display unit 106, then the
direction of the displayed materials may be changed to
the direction of the four edges in a similar way as de-
scribed above. Such a direction change may provide the
users surrounding a meeting table with great legibleness
(e.g., the users in any direction may easily read the text
information).
[0080] If the controller 104 interprets the operation of
the electric signal as "zoom in/out," then the controller
104 may transmit to the display unit 106 a control signal
instructing to display the layer in an adjusted size. The
operation (one of the operations provided by the control
button bundle 440 as described above) may be executed,
e.g., if the zoom in/out symbol 441/442 is touched by the
user’s finger (pointing event) when the control button
bundle 440 is ON. All the nodes in the layer are scaled
up/down in proportion to the scale of the layer as the
layer is scaled up/down. If "zoom in/out" is selected to
0% or 100%, then it may correspond to "minimize layer"

13 14 



EP 1 987 412 B1

9

5

10

15

20

25

30

35

40

45

50

55

or "maximize layer," which is explained below.
[0081] If the controller 104 interprets the operation of
the electric signal as "save in file," then the controller 104
may save the graphic objects displayed in the display
unit 106 in a file storable in a computer readable medium.
The operation (one of the operations provided by the con-
trol button bundle 440 as described above) may be ex-
ecuted, e.g., if the "save in file" symbol 445 is touched
by the user’s finger (pointing event) when the control but-
ton bundle 440 is ON.
[0082] According to an embodiment, the file having
stored the graphic objects therein may include an XML
file. In this case, the controller 104 may first generate
elements for each layer. If the controller 104 manages
the graphic objects in the two types of data structure, a
list and a graph, as described above, and the elements
for the layer may be generated with reference to the layer
list. Then, the elements for the node and the link may be
generated. Similarly, the elements for the node and the
link may be generated with reference to the node list and
the link list if the graphic objects are managed in the list.
Further, the auxiliary information of the list may be added
in the file as an attribute. If all elements are generated,
then each of the node element and the link element may
be registered at the layer element to thereby generate a
file.
[0083] If the controller 104 interprets the operation of
the electric signal as "open file," then the controller 104
may call and parse a file having stored the graphic objects
therein and transmit to the display unit 106 a control sig-
nal instructing to display the parsed file. The operation
(one of the operations provided by the control button bun-
dle 440 as described above) may be executed, e.g., if
the "open file" symbol 446 is touched by the user’s finger
(pointing event) when the control button bundle 440 is
ON.
[0084] In the embodiment, when "open file" is execut-
ed, the file called by the controller 104 may include an
XML file having stored the graphic objects therein. In this
case, the controller 104 may first check a root element
to determine whether the file is usable for the apparatus
and then extract child elements. The child elements may
include layer elements, each of which may include node
elements and link elements as a child element. Such a
representation scheme describing the information for a
single graph would be helpful in connecting a layer to a
graph, i.e., to connect information of the control region
to information of the display region systematically. The
link element may include a link ID, description and IDs
of two nodes connected by the link as an attribute. The
node element may include a node ID, description, coor-
dinates and size. If the controller 104 manages the graph-
ic objects in the two types of data structure (a list and a
graph as described above), then the parsed information
may be saved in the list and the graph for the graphic
object. Then, the operation "generate" for the graphic
object may be executed to display the graphic object in
the display unit 106.

[0085] If the controller 104 interprets the operation of
the electric signal as "maximize/minimize," then the con-
troller 104 may save the information for the activated lay-
er on the current display unit 106 in a temporal storage
and hide the layer (minimize). Also, it may call the saved
information for the minimized layer from the temporal
storage and activate the layer (maximize). Referring to
FIG. 4, the layer 4301 may have been activated and the
layers 4302-430L may have been minimized. If the layer
4301 is minimized, then it may be hid. If one of the layers
4302-430L is maximized, then the maximized layer may
be activated.
[0086] The display unit 106 may display the graphic
object pursuant to the instructions of the controller 104.
The display unit 106 may be implemented in the liquid
crystal display (LCD), but is certainly not limited thereto.
[0087] FIG. 24 illustrates a configuration having an in-
put unit 102 on a display unit 106 in accordance with an
exemplary embodiment. In this embodiment, the input
unit 102 may include a touch screen and the display unit
106 may include an LCD. If a manual operation such as
a circle, a z shape, etc. occurs, then the input unit 102
may transmit an electric signal corresponding to the man-
ual operation to a controller 104. The controller 104 may
interpret the received electric signal and perform an ap-
propriate operation according to the interpretation. If the
controller 104 interprets the electric signal as an opera-
tion related to the display, then it may transmit to the
display unit 106 a control signal instructing this. If a point-
ing event such as touching a graphic object with a user’s
finger occurs, then the controller 104 may communicate
with the display unit 106 to obtain the information on the
pointed graphic object. As such, the users can operate
an input/output apparatus with an intuitive gesture based
on the display.
[0088] According to an aspect, if a large-sized touch
screen and an LCD (e.g., 55 inch-sized touch screen and
55 inch-sized LCD) are used for the input unit 102 and
the display unit 106, respectively, then it may be possible
for many users to conveniently and simultaneously input
to the apparatus via the large-sized touch screen. When
many users want to input information to a conventional
input/output apparatus, the users are generally required
to use the apparatus in order or after a plurality of users
input devices, such as a notebook, a keyboard, a mouse,
or etc. are physically connected to the apparatus, where-
in a switching apparatus operates to connect the appa-
ratus to a user’s input device logically. According to an
exemplary embodiment disclosed herein, many users
may use an input/output apparatus conveniently and
freely without worrying about the order of use, a separate
input device for each user, or a switching apparatus as
described above with respect to the conventional in-
put/output apparatus. Accordingly, the exemplary em-
bodiment may increase the work productivity, such as,
in a meeting, and allow many users to input information
and obtain output.
[0089] As shown in FIG. 24, a manual operation based
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input/output apparatus may further include a graphic ob-
ject-to-file converter 108. The graphic object-to-file con-
verter 108 may convert a file for a graphic object to a file
in another form such that the converted file is compatible
with the conventional system and a variety of application
programs. The converted file may include an image file,
a word file, a power point file, etc., but is certainly not
limited thereto.
[0090] FIG. 25 illustrates a configuration of a server
100 and clients 2001-200c that are connected operatively
via a communication network 300 in accordance with an
exemplary embodiment. As shown in FIG. 25, the client
2001-200C, for example, a user’s personal input/output
apparatus, may be implemented in a notebook or a tablet
PC that is conveniently portable. However, it is certainly
not limited to the above. The communication network 300
may include a wired network such as LAN, a wireless
network such as Bluetooth or any network supporting bi-
directional data communication between the connected
apparatuses.
[0091] As shown in FIG 25, a manual operation based
input/output apparatus used for the server 100 and the
client 2001-200C may further include a receiver 112,
2121-212C to receive information on a graphic object via
the communication network 300, as well as a temporal
storage 116, 2161-216C to temporally store the graphic
objects displayed in a display unit 106, 2061-206C. If the
receiver 112, 2121-212C receives the information on the
graphic object via the communication network 300, then
the temporal storage 116, 2161-216C may have tempo-
rally stored the graphic objects displayed in the display
unit 106, 2061-206C therein and the display unit 106,
2061-206C may display the received graphic object.
[0092] The server 100 may further include a transmitter
110 to transmit the information on the graphic object via
the communication network 300. It may also include an
authenticator 114 to authenticate the client 2001-200C
and to approve its connection when the client 2001-200C
requests to connect to the server 100 via the communi-
cation network 300. According to an aspect, the authen-
ticator 114 may register the auxiliary information of the
authenticated client 2001-200C, e.g., ID and IP address,
at a hash table to manage the connected client 2001-
200C.
[0093] FIG. 26 and FIG. 27 illustrate examples when
a server and clients transmit/receive information on a
graphic object in a server-client system. As shown in FIG.
26, the transmitter 110 of the server 100, when a client
2001 is connected to the server 100, may transmit the
information on the graphic object displayed in the display
unit 106 of the server 100 to the connected client 2001
via the communication network 300. According to an as-
pect, the information on the graphic object transmitted
by the transmitter 110 may include the data structure on
the graphic object managed by the controller 104. The
information on the graphic object may be transmitted by
the transmitter 110 using the operation "save in file, "as
described above.

[0094] The client 2001, when it receives the information
on the graphic object from the server 100, may store the
information on the graphic object displayed in its display
unit 2061 in its temporal storage 2141 and may display
the received graphic object in its display unit 2061. Such
a process may be performed from the receiver 2121 by
using the operation "open file," as described above. The
controller 2041 may hide the activated layer by perform-
ing the operation "minimize" and activate the layer in-
cluding the received graphic object by performing the op-
eration "maximize." If the controller 2041 manages the
graphic objects with the data structure as described
above, then it may parse the information on the graphic
object, generate a new data structure for the graphic ob-
ject and register each graphic object at the generated
data structure in a similar way to the operation "open file."
[0095] In the server-client system, the information on
the graphic object may be transmitted/received via an
XML based socket data communication. In such a sys-
tem, a remote user can update and display the work pro-
ceeding on the server, e.g., meeting material, on his/her
apparatus (client) in real time.
[0096] FIG. 27 illustrates an example when a client
transmits the information on the graphic object to a server
in a server-client system. The client 2001 may further
include a transmitter 2101 to transmit the information on
the graphic object via the communication network 300.
The client 2001 may transmit the information on the
graphic object to the server 100 in a similar way as de-
scribed above with reference to FIG. 26. The receiver
112 of the server 100, when it receives the information
on the graphic object from the client 2001, may process
the received information on the graphic object in a similar
way as described above with reference to FIG. 26.
[0097] As described above with reference to FIG. 26,
the transmitter 110 of the server 100, when a client 2001-
200C is connected to the server 100, may transmit the
information on the graphic object displayed in the display
unit 106 of the server 100 to the connected client 2001-
200C via the communication network 300. Thus, as
shown in FIG. 27, if the client 2001 transmits the infor-
mation on the graphic object to the server 100, then the
server 100 may once again transmit the received infor-
mation on the graphic object to the connected client 2001-
200C. Thus, according to the server-client system, every
client connected to the server may share and display the
information on the graphic object of one client.
[0098] In another example, an authorized client may
transmit the information on the graphic object to the other
connected clients, as well as directly to the server.
[0099] According to an aspect, it may be only one ap-
paratus with an authority to operate the graphic object
that transmits the information on the graphic object. The
authority to operate the graphic object may be an author-
ity to transmit the information on the graphic object dis-
played in the display unit 106 of a server 100 when nu-
merous clients 2001-200C are connected to the server
100 operatively via the communication network 300,
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which is for preventing data conflict due to the operations
of several apparatuses. In default, the server 100 may
have the authority and the clients 2001-200C may request
the authority to the server 100 as necessary.
[0100] Referring back to FIG. 27, the client 2001 may
be authorized to operate the graphic object from the serv-
er 100. In this case, it may be only the client 2001 that
transmits the information on the graphic object to the
server 100, while the other clients 2002-200C may not
transmit the information on the graphic object to the serv-
er 100. However, each client 2001-200C may freely op-
erate the graphic object displayed in its own display unit
2061-206C via its input unit 2021-202C regardless of the
authority.
[0101] According to an aspect, the manual operation
input to the input unit 102 may be displayed in the display
unit 106 even if the client 2001 is authorized from the
server 100. This may correspond to the free operations
of the client 2001-200C, e.g., generate or delete, regard-
ing its own graphic object displayed in its own display
unit regardless of the authority as described above. In
another example, the input unit 102 may be disabled and
the manual operation input to the input unit 102 may not
be displayed in the display unit 106 when the client 2001
is authorized from the server 100. In other words, the
server may be treated differently from the client since the
client is used for a remote user as a personal device,
while the server is common for a plurality of users at close
range. The treatment of the server may be selected de-
pending on applications.
[0102] FIG. 28 illustrates a logical flow chart for per-
forming a manual operation based input/output method
700 in accordance with an exemplary embodiment. First,
a hand operation may be sensed and the sensed result
may be converted into an electric signal in operation 701.
The electric signal may include a protocol with a message
as shown in FIG. 12.
[0103] In operation 702, an operation may be per-
formed based on the electric signal according to a map-
ping table. The mapping table may include a mapping
table as shown in FIG. 13.
[0104] In operation 703, the operation may be reflected
in a display.
[0105] The manual operation based input/output meth-
od 700 may further include an operation for receiving a
connection request via a communication network from a
client, in operation 704. Then, a server may authenticate
the requesting client and approve its connection in oper-
ation 705. Next, the server may transmit information on
a displayed graphic object to the connected client in op-
eration 706.
[0106] The manual operation based input/output meth-
od 700 may further include an operation for receiving a
request to authorize one of the connected clients to op-
erate the graphic object, in operation 708. Then, in re-
sponse to the request, the server may authorize the re-
questing client to operate the graphic object in operation
709. Next, the server may receive the information on the

graphic object from the authorized client in operation 710.
The server may temporally store the graphic object dis-
played currently in its display unit and display the re-
ceived graphic object on the display unit in operation 711.
[0107] FIG. 29 illustrates a logical flow chart for per-
forming a manual operation based input/output method
800 in accordance with another exemplary embodiment.
The input unit 102 may be opened to receive a user’s
gesture signal in operation 801. Then, the controller 104
may provide a data structure for each graphic object in
operation 802. The graphic object may include a node,
a link, and a layer as described above. Next, in operation
803, the controller 104 may receive an electric signal
from the input unit 102. Then, the controller 104 may
interpret the electric signal based on a mapping table in
operation 804. The mapping table may include e.g., the
mapping table as shown in FIG. 13. The controller 104
may store the interpreted result in a buffer in operation
805. The controller 104 may determine whether the in-
terpreted result is a message related to an operation to
be performed in operation 806. The controller 104 may
perform the corresponding operation if the interpreted
result is a message in operation 807.
[0108] The controller 104 may generate a control sig-
nal instructing to display in the display unit 106 according
to the performed operation in operation 808. In operation
809, the controller 104 may transmit the generated con-
trol signal to the display unit 106.
[0109] The manual operation based input/output meth-
od 800 may further include an operation 810 for deter-
mining whether the connected client exists after the op-
eration 805. In this case, if the connected client exists,
then the stored result in the buffer may be transmitted to
the connected client in operation 811.
[0110] The manual operation based input/output meth-
od 800 may further include an operation 812 for opening
a receiver 112 for a plurality of clients. In this case, in
operation 813, the receiver 112 may wait for a client to
connect after it is opened. If a client requests to connect
in operation 814, then the authenticator 114 may authen-
ticate the requesting client and approve the connection
in operation 815. The information on the authenticated
client may be registered at a hash table in operation 816.
The controller 104 may process a file if the client transmits
the file in operation 807. The process may include, e.g.,
storing the displayed graphic object temporally and dis-
playing the received graphic object, as described above.
[0111] FIG. 30 illustrates a logical flow chart of an ex-
emplary graphic user interface method 900 for sensing
and displaying a manual operation based input. A point-
ing event (user’s input) manager may sense a user’s in-
put, track moving pointer and save the position of the
pointer in a variable in operation 910. It may be deter-
mined that the pointing event occurs inside a node area
in operation 920, on a link in operation 930 or in an empty
area having no graphic objects (background area) in op-
eration 940.
[0112] If the user’s input is inside a node, then it may
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be determined if the input is a click in operation 921, a
drag in operation 922 or a double click in operation 923.
If the input is a click, then the display status of the cor-
responding node may be changed to a selected status
in operation 9211. The display status may be changed,
e.g., by changing the color of the color area 415 of the
node (see FIG. 2) or providing a radiated animation effect
(twinkling effect) on the node. If the input is a drag, then
the display of the corresponding node may be updated
such that the center coordinates of the node becomes
the coordinates of the pointer in operation 9221. The up-
date may be continued until the drag stops. If the input
is a double click, then it may be determined whether the
corresponding node is in the attribute set mode in oper-
ation 9231. If the node is in the attribute set mode, then
the buttons such as "enlarge/reduce" 416, "adjust scale
417, "keyword search" 418, etc. necessary for the at-
tribute set mode may be displayed in operation 9232 (see
FIG. 17). If the node is not in the attribute set mode, then
the default node may be displayed in operation 9233 (see
FIG. 2).
[0113] If the user’s input is on a link, then the display
status of the corresponding link may be changed to a
selected status in operation 931. The display status may
be changed in a similar way as described above.
[0114] If the user’s input is in an empty area, then it
may be determined whether the input is a drag in oper-
ation 941. If a drag is acknowledged as a gesture, e.g.,
"generate node" in operation 9412, then the display cor-
responding to the gesture, e.g., displaying a new node,
may be performed in operation 9413. For the user’s con-
venience, a solid line following a drag may be displayed
selectively after an input is determined as the drag until
the drag is acknowledged as a gesture in operation 9411.
[0115] Another embodiment may be achieved in whole
or in part by a computer-readable medium having stored
thereon data representing sequences of instructions.
The computer-readable medium may include any medi-
um having stored thereon data and readable by a com-
puter system. The computer-readable medium may in-
clude a ROM, a RAM, a CD-ROM, a magnetic tape, a
floppy disk, and an optical data storage. The computer-
readable medium may also include a carrier wave, e.g.,
transmission via Internet. a RAM, a CD-ROM, a magnetic
tape, a floppy disk, and an optical data storage. Further,
the computer-readable medium may be located in the
separate systems connected via the network and have
saved codes executed in a decentralized method there-
on. The functional programs, codes and code segments
for performing the present invention would be appreciat-
ed by a programmer in the art to which the present in-
vention belongs.
[0116] Further, while the methods and apparatuses of
the present invention have been shown and described
with respect to the embodiments and the figures, those
skilled in the art will recognize that they are only an ex-
ample and various changes and modifications may be
made without departing from the scope of the invention

as defined in the appended claims.
[0117] The users using a graphic user interface in ac-
cordance with an embodiment of the present invention
can intuitively understand the materials related to the cur-
rent items and their relations without resorting to any
complicated exploring procedures.

Claims

1. An input/output computing apparatus for interfacing
with a user, the apparatus comprising:

an input unit (102) adapted to detect one of a
plurality of gestures of the user and to generate
a signal corresponding to the detected gestures;
a controller (104) to carry out an operation cor-
responding to the signal and generate a control
signal to display the result corresponding to the
operation; and
a display unit (106) to display the result corre-
sponding to the operation,
wherein the detected gesture is one of plural
gestures including a motion to generate a graph-
ic object (410) corresponding to a material
stored in a database accessible by the appara-
tus, a motion to generate a link (420) between
graphic objects, a motion to generate a control
button (440), a motion to generate a virtual key-
board ( 450), a motion to delete an object, and
a motion to generate a layer (430) or a second
layer (4302, ..., 4301) to arrange one or more
graphic objects corresponding to a material or
related materials stored in the database, char-
acterized in that the gestures further include a
motion to delete a layer (430, 4302, ..., 4301)
and a motion to zoom in/out of a layer (430,
4302, ..., 4301) such that nodes, being graphic
objects (410) in the form of an information object
representing a minimum unit of information in
the layer are being scaled up/down in proportion
to the scale of the layer as the layer (430,
4302, ..., 4301) is scaled up/down and wherein
the zoom in/out may correspond to 0% or 100%
of the layer thereby corresponding to minimizing
or maximizing the layer (430, 4302, ..., 4301)
such that, for minimizing, the controller (104)
may save the information for an activated layer
(430, 4302, ..., 4301) on the current display unit
(106) in a temporal storage and hide the layer
(430, 4302, ..., 4301) and that, alternatively, the
controller (104) calls the saved information for
a minimized layer (430, 4302, ..., 4301) from the
temporal storage and activates the layer (430,
4302, ..., 4301) for maximizing the layer.

2. The apparatus of claim 1,
wherein the display unit displays nodes correspond-
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ing to and providing information on materials stored
in a database accessible by the apparatus and a link
between the nodes.

3. The apparatus of claim 2,
wherein the materials are related materials having
one of a parent/child relationship, a prior/posterior
relationship, and a belonging relationship.

4. The apparatus of claim 1,
wherein the input unit comprises a touch screen to
sense predetermined motions of a plurality of users
and allow the plurality of users to simultaneously in-
put with respect to the apparatus.

5. The apparatus of claim 1,
further comprising a memory accessibly by the con-
troller to store a mapping table to interpret the signal
into a corresponding operation, and to store a data
structure for graphic objects managed by the con-
troller.

6. The apparatus of claim 1,
wherein the graphic object is acted on to one of input
information with respect to the corresponding mate-
rial, search the database for related materials to dis-
play the related materials, change location and/or
direction of the graphic object, enlarge/ reduce the
graphic object, and open the corresponding material.

7. The apparatus of claim 1,
further comprising a transmitter and/or receiver unit
to communicate information on the graphic object to
at least one computing client apparatus.

8. The apparatus of claim 7,
wherein the information on the graphic object is
transmitted/received via an XML based socket data
communication.

9. A method of interfacing with an input/output comput-
ing apparatus, the method comprising:

detecting one of a plurality of gestures of a user;
generating a signal corresponding to the detect-
ed gestures;
performing an operation corresponding to the
signal; and
displaying the result of the operation, wherein
the detected gesture is one of plural gestures
including a motion to generate a graphic object
(410) corresponding to a material stored in a da-
tabase accessible by the apparatus, a motion to
generate a link (420) between graphic objects,
a motion to generate a control button (440), a
motion to generate a virtual keyboard (450), a
motion to delete an object, and a motion to gen-
erate a layer or a second layer to arrange one

or more graphic objects corresponding to a ma-
terial or related materials stored in the database,
characterized in that the gestures further in-
clude a motion to delete a layer (430, 4302, ...,
4301) and a motion to zoom in/out of a layer
(430, 4302, ..., 4301) such that nodes, being
graphic objects (410) in the form of an informa-
tion object representing a minimum unit of infor-
mation in the layer are being scaled up/down in
proportion to the scale of the layer as the layer
(430, 4302, ..., 4301) is scaled up/down and
wherein the zoom in/out may correspond to 0%
or 100% of the layer thereby corresponding to
minimizing or maximizing the layer (430,
4302, ..., 4301) such that, for minimizing, the
controller (104) may save the information for an
activated layer (430, 4302, ..., 4301) on the cur-
rent display unit (106) in a temporal storage and
hide the layer (430, 4302, ..., 4301) and that, al-
ternatively, the controller (104) calls the saved
information for a minimized layer (430, 4302, ...,
4301) from the temporal storage and activates
the layer (430, 4302, ..., 4301) for maximizing
the layer.

10. The method of claim 9,
further comprising detecting an action with respect
to the graphic object to one of receive input informa-
tion with respect to the corresponding material,
search the database for related materials to display
the related materials, change location and/or direc-
tion of the graphic object, enlarge/reduce the graphic
object, and open the corresponding material.

11. The method of claim 9,
further comprising displaying graphic objects corre-
sponding to and having information on materials
stored in a database accessible by the apparatus
and a link between the graphic objects to represent
a relationship of the graphic objects, wherein the
graphic objects and the link are displayed to allow a
user to intuitively visualize the relationship of the cor-
responding materials and/or status of the corre-
sponding materials.

Patentansprüche

1. Eingabe-/Ausgaberechenvorrichtung zur Interakti-
on mit einem Nutzer, wobei die Vorrichtung Folgen-
des umfasst:

eine Eingabeeinheit (102) zur Erkennung einer
Geste aus einer Vielzahl von Gesten des Nut-
zers und zur Erzeugung eines Signals entspre-
chend den erkannten Gesten;
einen Kontroller (104) zur Ausführung von Ope-
rationen entsprechend dem Signal und zur Er-
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zeugung eines Steuersignals zum Anzeigen des
Ergebnisses entsprechend der Operation; und
eine Anzeigeeinheit (106) zum Anzeigen des Er-
gebnisses entsprechend der Operation,
wobei die erkannte Geste eine Geste aus einer
Vielzahl von Gesten ist, die eine Bewegung zur
Erzeugung eines graphischen Objekts (410)
entsprechend einem in einer der Vorrichtung zu-
gänglichen Datenbank gespeicherten Doku-
ment, eine Bewegung zur Erzeugung einer Ver-
knüpfung (420) zwischen graphischen Objek-
ten, eine Bewegung zur Erzeugung einer
Schaltfläche (440), eine Bewegung zur Erzeu-
gung einer virtuellen Tastatur (450), eine Bewe-
gung zur Löschung eines Objekts und eine Be-
wegung zur Erzeugung einer Ebene (430) oder
einer zweiten Ebene (4302, ..., 4301) zur Anord-
nung eines oder mehrerer graphischer Objekte
entsprechend einem Dokument oder in der Da-
tenbank gespeicherten verwandten Dokumen-
ten umfassen,
dadurch gekennzeichnet,
dass die Gesten weiterhin eine Bewegung zur
Löschung einer Ebene (430, 4302, ..., 4301) und
eine Bewegung zum Hinein-/Herauszoomen in
eine/aus einer Ebene (430, 4302, ..., 4301) um-
fassen, so dass Knoten, bei denen es sich um
graphische Objekte (410) in der Form eines In-
formationsobjekts handelt, das eine Minimalein-
heit an Informationen in der Ebene darstellt, in
Proportion zur Skalierung der Ebene vergrö-
ßert/verkleinert werden, während die Ebene
(430, 4302, ..., 4301) vergrößert/verkleinert wird,
und wobei das Hinein-/Herauszoomen 0 % oder
100 % der Ebene und damit der Minimierung
oder Maximierung der Ebene (430, 4302, ...,
4301) entsprechen kann, wobei der Kontroller
(104) bei der Minimierung die Informationen zu
einer aktivierten Ebene (430, 4302, ..., 4301) auf
der momentanen Anzeigeeinheit (106) in einem
temporären Speicher speichern und die Ebene
(430, 4302, ..., 4301) verbergen kann und wobei
Kontroller (104) alternativ die gespeicherten In-
formationen zu einer minimierten Ebene (430,
4302, ..., 4301) aus dem temporären Speicher
abruft und die Ebene (430, 4302, ..., 4301) bei
der Maximierung der Ebene aktiviert.

2. Vorrichtung nach Anspruch 1,
wobei die Anzeigeeinheit Knoten, die Informationen
zu in einer der Vorrichtung zugänglichen Datenbank
gespeicherten Dokumenten entsprechen und diese
Informationen bereitstellen, und eine Verknüpfung
zwischen den Knoten anzeigt.

3. Vorrichtung nach Anspruch 2,
wobei die Dokumente verwandte Dokumente mit ei-
ner Eltern/Kind-Beziehung, einer Vorher/Nachher-

Beziehung oder einer zusammengehörigen Bezie-
hung sind.

4. Vorrichtung nach Anspruch 1,
wobei die Eingabeeinheit einen Touchscreen zur Er-
fassung vorbestimmter Bewegungen einer Vielzahl
von Nutzern umfasst, der der Vielzahl von Nutzern
die gleichzeitige Eingabe gegenüber der Vorrichtung
ermöglicht.

5. Vorrichtung nach Anspruch 1,
weiterhin umfassend einen dem Kontroller zugäng-
lichen Speicher zur Speicherung einer Zuordnung-
stabelle zur Übersetzung des Signals in eine ent-
sprechende Operation und zur Speicherung einer
von dem Kontroller verwalteten Datenstruktur für
graphische Objekte.

6. Vorrichtung nach Anspruch 1,
wobei auf das graphische Objekt eingewirkt wird, um
Informationen bezüglich des entsprechenden Doku-
ments einzugeben, die Datenbank nach verwandten
Dokumenten zur Anzeige der verwandten Doku-
mente zu durchsuchen, die Position und/oder Aus-
richtung des graphischen Objekts zu ändern, das
graphische Objekt zu vergrößern/verkleinern oder
das entsprechende Dokument zu öffnen.

7. Vorrichtung nach Anspruch 1,
weiterhin umfassend eine Sender- und/oder Emp-
fängereinheit zur Übermittlung von Informationen zu
dem graphischen Objekt an mindestens eine Client-
Rechenvorrichtung.

8. Vorrichtung nach Anspruch 7,
wobei die Informationen zu dem graphischen Objekt
über eine XML-basierte Socket-Datenkommunikati-
on gesendet/empfangen werden.

9. Verfahren zur Interaktion mit einer Eingabe-/Ausga-
berechenvorrichtung, wobei das Verfahren folgende
Schritte umfasst:

Erkennen einer Geste aus einer Vielzahl von
Gesten eines Nutzers;
Erzeugen eines Signals entsprechend den er-
kannten Gesten;
Ausführen einer Operation entsprechend dem
Signal; und
Anzeigen des Ergebnisses der Operation, wo-
bei die erkannte Geste eine aus einer Vielzahl
von Gesten ist, die eine Bewegung zum Erzeu-
gen eines graphischen Objekts (410) entspre-
chend einem in einer der Vorrichtung zugängli-
chen Datenbank gespeicherten Dokument, eine
Bewegung zum Erzeugen einer Verknüpfung
(420) zwischen graphischen Objekten, eine Be-
wegung zum Erzeugen einer Schaltfläche (440),
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eine Bewegung zum Erzeugen einer virtuellen
Tastatur (450), eine Bewegung zum Löschen ei-
nes Objekts und eine Bewegung zum Erzeugen
einer Ebene oder einer zweiten Ebene zum An-
ordnen eines oder mehrerer graphischer Objek-
te entsprechend einem Dokument oder in der
Datenbank gespeicherten verwandten Doku-
menten umfassen,
dadurch gekennzeichnet,
dass die Gesten weiterhin eine Bewegung zum
Löschen einer Ebene (430, 4302, ..., 4301) und
eine Bewegung zum Hinein-/Herauszoomen in
eine/aus einer Ebene (430, 4302, ..., 4301) um-
fassen, so dass Knoten, bei denen es sich um
graphische Objekte (410) in der Form eines In-
formationsobjekts handelt, das eine Minimalein-
heit an Informationen in der Ebene darstellt, in
Proportion zur Skalierung der Ebene vergrö-
ßert/verkleinert werden, während die Ebene
(430, 4302, ..., 4301) vergrößert/verkleinert wird,
und wobei das Hinein-/Herauszoomen 0 % oder
100 % der Ebene und damit der Minimierung
oder Maximierung der Ebene (430, 4302, ...,
4301) entsprechen kann, wobei der Kontroller
(104) bei dem Minimieren die Informationen zu
einer aktivierten Ebene (430, 4302, ..., 4301) auf
der momentanen Anzeigeeinheit (106) in einem
temporären Speicher speichern und die Ebene
(430, 4302, ..., 4301) verbergen kann und wobei
der Kontroller (104) alternativ die gespeicherten
Informationen zu einer minimierten Ebene (430,
4302, ..., 4301) aus dem temporären Speicher
abruft und die Ebene (430, 4302, ..., 4301) bei
dem Maximieren der Ebene aktiviert.

10. Verfahren nach Anspruch 9,
weiterhin umfassend das Erkennen einer Einwir-
kung auf das graphische Objekt zum Erhalten von
Eingabeinformationen bezüglich des entsprechen-
den Dokuments, zum Durchsuchen der Datenbank
nach verwandten Dokumenten zum Anzeigen der
verwandten Dokumente, zum Ändern der Position
und/oder Ausrichtung des graphischen Objekts, zum
Vergrößern/Verkleinern des graphischen Objekts
oder zum Öffnen des entsprechenden Dokuments.

11. Verfahren nach Anspruch 9,
weiterhin umfassend das Anzeigen graphischer Ob-
jekte, die Informationen zu in einer der Vorrichtung
zugänglichen Datenbank gespeicherten Dokumen-
ten entsprechen und diese Informationen beinhal-
ten, und einer Verknüpfung zwischen den graphi-
schen Objekten zum Darstellen einer Beziehung der
graphischen Objekte, wobei die graphischen Objek-
te und die Verknüpfung angezeigt werden, um dem
Nutzer die intuitive Visualisierung der Beziehung der
entsprechenden Dokumente und/oder des Status
der entsprechenden Dokumente zu ermöglichen.

Revendications

1. Appareil de calcul d’entré/sortie pour l’interfaçage
avec un utilisateur, l’appareil comprenant :

une unité d’entrée (102) adaptée à détecter un
geste d’une pluralité de gestes de l’utilisateur et
à générer un signal correspondant aux gestes
détectés ;
un contrôleur (104) destiné à effectuer une opé-
ration correspondant au signal et générer un si-
gnal de contrôle afin d’afficher le résultat corres-
pondant à l’opération ; et
une unité d’affichage (106) destinée à afficher
le résultat correspondant à l’opération,
dans lequel le geste détecté est un geste d’une
pluralité de gestes comprenant un mouvement
pour générer un objet graphique (410) corres-
pondant à un document enregistré dans une ba-
se de donnés accessible par l’appareil, un mou-
vement pour générer un lien (420) entre des ob-
jets graphiques, un mouvement pour générer un
bouton de commande (440), un mouvement
pour générer un clavier virtuel (450),
un mouvement pour effacer un objet et un mou-
vement pour générer une calque (430) ou une
deuxième calque (4302, ..., 4301) afin de dispo-
ser un ou plusieurs objets graphiques corres-
pondant à un document ou à des documents
connexes enregistrés dans la base de donnés,
caractérisé en ce que
les gestes comprennent en outre un mouvement
pour effacer une calque (430, 4302, ..., 4301) et
un mouvement pour zoomer en avant/en arrière
sur une calque (430, 4302, ..., 4301) de sorte
que des noeuds, étant des objets graphiques
(410) en forme d’un objet d’information repré-
sentant une unité minimale d’information dans
la calque, sont agrandis/rétrécis en proportion
de l’échelle de la calque alors que la calque (430,
4302, ..., 4301) est agrandie/rétrécie et dans le-
quel le zoom avant/arrière peut correspondre à
0 % ou 100 % de la calque, correspondant ainsi
à la minimisation ou maximisation de la calque
(430, 4302, ..., 4301), dans lequel, lors de la mi-
nimisation, le contrôleur (104) peut conserver
l’information pour une calque (430, 4302, ...,
4301) activée sur l’unité d’affichage (106) actuel-
le dans une mémoire temporaire et cacher la
calque (430, 4302, ..., 4301) et dans lequel, par
ailleurs, le contrôleur (104) récupère l’informa-
tion conservée pour une calque (430, 4302,...,
4301) minimisée dans la mémoire temporaire et
active la calque (430, 4302, ..., 4301) lors de la
maximisation de la calque.

2. Appareil selon la revendication 1,
dans lequel l’unité d’affichage affiche des noeuds
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correspondant à et fournissant des informations sur
des documents enregistrés dans une base de don-
nés accessible par l’appareil et un lien entre les
noeuds.

3. Appareil selon la revendication 2,
dans lequel les documents sont des documents con-
nexes ayant une relation parent/enfant, une relation
avant/après ou une relation d’appartenance.

4. Appareil selon la revendication 1,
dans lequel l’unité d’entrée comprend un écran tac-
tile destiné à détecter des mouvements prédétermi-
nés d’une pluralité d’utilisateurs et à permettre à la
pluralité d’utilisateurs d’effectuer simultanément des
entrées par rapport à l’appareil.

5. Appareil selon la revendication 1,
comprenant en outre une mémoire accessible par le
contrôleur afin d’enregistrer une table de correspon-
dance pour traduire le signal en une opération cor-
respondante, et afin d’enregistrer une structure de
donnés pour des objets graphiques gérée par le con-
trôleur.

6. Appareil selon la revendication 1,
dans lequel l’objet graphique est manipulé afin d’en-
trer des informations par rapport au document cor-
respondant, chercher des documents connexes
dans la base de donnés afin d’afficher les documents
connexes, changer la position et/ou l’orientation de
l’objet graphique, agrandir/rétrécir l’objet graphique
et/ou ouvrir les documents correspondants.

7. Appareil selon la revendication 1,
comprenant on outre une unité de transmetteur et/ou
récepteur destinée à communiquer des informations
sur l’objet graphique à au moins un appareil client
de calcul.

8. Appareil selon la revendication 7,
dans lequel les informations sur l’objet graphique
sont transmises/reçues via une communication de
donnés par socket fondée sur XML.

9. Procédé d’interfaçage avec un appareil de calcul
d’entrée/sortie, le procédé comprenant les étapes
de:

détecter un geste d’une pluralité de gestes d’un
utilisateur ;
générer un signal correspondant aux gestes
détectés ;
effectuer une opération correspondant au
signal ; et
afficher le résultat de l’opération, dans lequel le
geste détecté est un geste d’une pluralité de
gestes comprenant un mouvement pour géné-

rer un objet graphique (410) correspondant à un
document enregistré dans une base de donnés
accessible par l’appareil, un mouvement pour
générer un lien (420) entre des objets graphi-
ques, un mouvement pour générer un bouton
de commande (440), un mouvement pour gé-
nérer un clavier virtuel (450), un mouvement
pour effacer un objet et un mouvement pour gé-
nérer une calque ou une deuxième calque afin
de disposer un ou plusieurs objets graphiques
correspondant à un document ou à des docu-
ments connexes enregistrés dans la base de
donnés,
caractérisé en ce que
les gestes comprennent en outre un mouvement
pour effacer une calque (430, 4302, ..., 4301) et
un mouvement pour zoomer en avant/en arrière
sur une calque (430, 4302, ..., 4301) de sorte
que des noeuds, étant des objets graphiques
(410) en forme d’un objet d’information repré-
sentant une unité minimale d’information dans
la calque, sont agrandis/rétrécis en proportion
de l’échelle de la calque alors que la calque (430,
4302, ..., 4301) est agrandie/rétrécie et dans le-
quel le zoom avant/arrière peut correspondre à
0 % ou 100 % de la calque, correspondant ainsi
à la minimisation ou maximisation de la calque
(430, 4302, ..., 4301), dans lequel, lors de la mi-
nimisation, le contrôleur (104) peut conserver
les informations pour une calque (430, 4302, ...,
4301) activée sur l’unité d’affichage (106) actuel-
le dans une mémoire temporaire et cacher la
calque (430, 4302, ..., 4301) et dans lequel, par
ailleurs, le contrôleur (104) récupère l’informa-
tion conservée pour une calque (430, 4302, ...,
4301) minimisée dans la mémoire temporaire et
active la calque (430, 4302, ..., 4301) lors de la
maximisation de la calque.

10. Procédé selon la revendication 9,
comprenant en outre l’étape de détecter une mani-
pulation par rapport à l’objet graphique afin de rece-
voir des informations d’entrée par rapport au docu-
ment correspondant, chercher des documents con-
nexes dans la base de donnés afin d’afficher les do-
cuments connexes, changer la position et/ou l’orien-
tation de l’objet graphique, agrandir/rétrécir l’objet
graphique ou ouvrir le document correspondant.

11. Procédé selon la revendication 9,
comprenant en outre l’étape d’afficher des objets
graphiques correspondant à et ayant des informa-
tions sur des documents enregistrés dans une base
de donnés accessible par l’appareil et un lien entre
les objets graphiques afin de représenter une rela-
tion des objets graphiques, dans lequel les objets
graphiques et le lien sont affichés afin de permettre
à un utilisateur de visualiser intuitivement la relation
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des documents correspondants et/ou l’état des do-
cuments correspondants.
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