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(57) Abstract

A system for updating the location of elements in a computer display, upon a change in the size and/or configuration of the display,
maintains user preferences regarding the appearance of elements. As a first step, user designated locations for individual elements, such as
icons, are stored in a database for each different display configuration. Upon changing the display from one configuration to another, the
elements are positioned in accordance with the information stored in the database. In a second aspect of the system, each of the original
and new displays are divided into corresponding sectors. All objects located within a sector of the original display are placed in the same
position in the corresponding sector of the new display. With this system, the groupings of objects and overall display appearance are

maintained upon changing from one display configuration to another.




applications under the PCT.

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus
Canada

Central African Republic
Congo
Switzerland
Cote d'Ivoire
Cameroon
China
Czechoslovakia
Czech Republic
Germany
Denmark
Spain

Finland

France

Gabon

United Kingdom
Georgia

Guinea

Greece

Hungary

Ireland

Tealy

Japan

Kenya

Kyrgystan
Democratic People’s Republic
of Korea
Republic of Korea
Kazakhstan
Liechtenstein

Sri Lanka
Luxembourg
Latvia

Monaco

Republic of Moldova
Madagascar

Mali

Mongolia

Mauritania
Malawi

Niger

Netherlands
Norway

New Zealand
Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Slovenia

Slovakia

Senegal

Chad

Togo

Tajikistan
Trinidad and Tobago
Ukraine

United States of America
Uzbekistan

Viet Nam




WO 95/25324 PCT/US95/03141

10

15

20

25

30

SYSTEM FOR UPDATING COMPUTER
DISPLAYS UPON RECONFIGURATION

Field of the Invention
The present invention is directed to the display of information on one or
more computer monitors, and more particularly to the updating of displayed

information upon monitor reconfiguration.

Background of the Invention

In the modern computing environment, the user is presented with a
variety of choices for displaying information processed within the computer.
Monitors and display screens come in a wide choice of sizes, and many offer
different display modes with varying resolutions. If the user switches from one
monitor to another, it may be necessary to update the displayed information to
accommodate the size and/or characteristics of the new monitor. Similarly, for
monitors that are capable of operating in multiple modes, an update may be
required when switching from one mode to another. For example, in one mode
the monitor may provide a display that is 640 pixels wide and 480 pixels high,
and in another mode the width of the display might be 1,024 pixels and its
height can be 768 pixels.

The configuration of the display system can also change as a result of
other occurrences as well, for example when a graphics system implements a
change in display resolution. Whenever a change in display configuration
occurs, the elements of the display might be placed at different locations
relative to the overall shape of the display. These changes are particularly
noticeable in graphical interfaces which employ a desktop metaphor to identify
objects and applications for the user. In graphical interfaces which employ this
type of metaphor, files, application programs and other objects are represented
as icons that can be placed on the desktop by the user. A typical user may

prefer to group the icons on the desktop in a manner which identifies their

relationship to one another. For example, utility applications may be placed in

one corner of the desktop, files in another, and other application programs in a
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third area. If the disj)lay changes, the icons may appear in different portions of
the overall display. For example, an icon located at the right edge of a 640
pixei wide display screen would be positioned near the center of the screen if
the display is switched to a width of 1,024 pixels. Conversely, an icon on the
right edge of a display having a width of 1,024 pixels would be positioned off
the display if the display is changed to the 640 pixel mode.

In the past, when the size of a display changed, icons that were
positioned off the display would be relocated to default positions on the new
display. For example, they might be located along the right edge of the
display, beginning at the top right corner. An alternative approach is to scale
the position of each icon in proportion to its position on the previous display.

While both of these approaches attempt to ensure that all objects in the
prior display are visible on the new display, they do not preserve the grouping
or relative arrangement of the icons from the original display to the new
display. For example, approaches which employ only proportional scaling
cause the icons to overlap or mové apart, depending on the size of the new
display relative to the original display. With either of these prior approaches,
the user is forced to rearrange the icons on the new display in accordance with
preferred groupings and manner of presentation. It is desirable, therefore, to
provide a system for updating a display in which user preferences are
maintained, to the extent possible, when changing the size and/or configuration

of the display.

Brief Statement of the Invention

In accordance with the present invention, the foregoing objective is
achieved by updating the display of information in a manner that preserves the
relative positions of objects, such as icons, in the display. In one aspect of the
invention, each of the original and new displays is divided into a number of
sectors, e.g., four quadrants. Corresponding sectors in each of the original and
new displays are of the same size. For example, the size of each sector can be

determined by the smaller dimension for that sector in each of the original and
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new displays. Once the sectors have been determined, all objects located
within a sector of the original display are placed in the same position in the
corresponding sector of the new display. In this manner, the relative locations
and distances between objects within each sector remain the same. If any
objects are located outside of the sectors in the original display, their positions
in the new display are determined through proportional scaling.

In accordance with a second feature of the invention, a database of user
preferences is established for each different display configuration. Whenever a
user places or repositions an object within a particular display, that position is
stored in the database for that display. Subsequently, whenever that display
mode is employed, the objects are positioned in accordance with the
information stored in the databz:s:

Preferably, both of these features are employed in combination to update
the display. For example, when the display configuration is changed, a
database for that configuration is first accessed, to identify user preferred
positions for each of the objects. For any objects whose positions are not
stored in the database, the sector approach is used to determine default positions
for them.

The system of the present invention offers the advantage that, when a
display is reconfigured, user preferences as to the location of objects within the
display are preserved as much as possible. As a result, the user does not have
to spend time relocating objects on the new display in order to obtain a
preferred layout.

Further features and advantages of the present invention are explained in
detail hereinafter with reference to preferred embodiments illustrated in the

accompanying drawings.

Brief Description of the Drawings
Figs. 1A, 1B and IC illustrate examples of situations in which monitor

configurations change, necessitating a need to update the display;
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Figs. 2A and 2B illustrate the manner in which the heuristic sector
approach of the present invention is applied when going from a smaller display
to a larger display;

Figs. 3A and 3B illustrate the operation of the present invention when
go.ing from a larger display to a smaller display;

Figs. 4A and 4B illustrate another example of changé in display size,
and the manner in which the present invention applies thereto; and

Fig. 5 is an example of a database which can be employed to store user

preferences for object locations.

Detailed Description
To facilitate an understanding of the present invention, it is described

hereinafter with reference to its implementation in a graphical user interface of
the type which employs a desktop containing objects that are represented as
icons. It will be appreciated that the practical applications of the invention are
not limited to this particular embodiment. Rather, the invention can find utility
in any situation in which it is desirable to update a display to accommodate a
change in size and/or display mode.

Figures 1A, 1B and 1C illustrate examples of situations in which a
display is reconfigured. In the example of Figure 1A, a user may employ a
laptop or notebook computer 10, for example while travelling. The display
screen 12 of the notebook computer is typically relatively small in size.
Therefore, upon returning to the office, the user may desire to employ a
monitor having a larger display area, such as a standard desktop monitor 14.
For example, the notebook computer might be plugged into a docking station
which is connected to a larger monitor. This change in monitors may
necessitate an update of the arrangement of objects in the display.

In the example of Figure 1B, a computer might be connected to dual
monitors 16 and 18. In this situation, one-half of the overall display can appear
on each monitor. Subsequently, one of the monitors may be removed, so that

the size of the display is effectively cut in half. Again, the positions of the
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displayed objects will need to be rearranged, to accommodate those which were
on the monitor 18 that was removed.

In the situation of Figure 1C, the user may switch from a full page
monitor 20 to a standard (half page) size monitor 22. Since the aspect ratio
(height to width) of the display changes, the object positions will have to be
updated

In each of these situatiohs, the actual size of the display changes. In
other situations, the physical size of the display may remain the same, but its
effective size may change, for example, in switching from a 640 x 480 display
mode to a 1024 x 768 display mode. In each of these cases, it is desirable to
reconfigure the elements appearing in the display, to make most effective use of
the available display area. The present invention is directed to a system for
updating the display in accordance with the available display area.

In accordance with one aspect of the present invention, a heuristic
approach is employed in which the original and new display areas are divided
into sectors, and the contents of each sector in the original display are directly
transferred to a corresponding sector in the new display. This approach
preserves the arrangement and relative spacings of the objects within each
sector. _

One technique for determining the sectors is illustrated in the example of
Figures 2A and 2B. These figures illustrate a typical desktop that might be
displayed on the monitor of a computer that employs a graphical user interface.
The desktop includes a menu bar 23 at the top, and various icons within a
workspace 25. In the particular example shown in Figures 2A and 2B, the
contents of the original display, illustrated in Figure 2A, are transferred to a
new, larger display (Figure 2B). To effect the transfer, corresponding areas in
each of the original and new displays are established. The size of each area is
determined by identifying the smaller width and height dimension for each of
the two displays. In this particular example, both the width and height
dimensions of the original display (Figure 2A) are smaller than those of the

new display (Figure 2B). The original display is divided into four sectors 26,
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28, 30 and 32, each of whose height and width dimensions, v and h, are equal
to one-half of those for the overall display. In effect, therefore, the original
display is divided into four quadrants.

Four sectors 26°, 28°, 30’ and 32’ of the same dimensions v and h are
established at corresponding locations within the new, larger display of Figure
2B. All of the icons within each sector in the original display are then mapped
into the same location in the corresponding sector of the new display. For
example, in the case of the sector 30 in the lower left corner of the display
area, a folder 34 is located a distance dx from the left edge of the display and a
distance dy from the bottom of the display. These same distances are used by
the graphical user interface to position the folder relative to the left and bottom
edges, respectively, of the new display in Figure 2B.

It is possible, of course, to divide the display into sectors other than four
quadrants, as shown in Figures 2A and 2B. It has been found, however, that
most computer users tend to employ the corners of a display area as reference
points for locating icons. For example, icons for application programs might
be grouped in one comner of the display, those for file folders in another corner,
and utility programs in another corner. Thus, by dividing the display into four
quadrants, the relationship of the icons to the corners of the display is
preserved.

Figures 3A and 3B illustrate the converse situation, in which the original
display is larger than the new display. In this case, since the dimensions of the
new display are smaller than those of the original display, they are used to
determine the size of the sectors. Once the size of the four sectors has been
determined, they are respectively established in the four corners of the original
display. As in the previous example, all items located within the sectors of the
original display are mapped to the same locations in the corresponding sectors
of the new display. Since the four sectors do not occupy the total area of the
original display, it'may be the case that certain objects are located outside of
the sectors, as shown by the folder icon 36 in Figure 3A. In this case, the

position for this icon in the new display is determined through proportional
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scaling. In this manner, the position of the icon relative to the other icons is
preserved, although the spacing between icons may vary.

As noted previously, the dimensions of the sectors are determined with
reference to the smaller dimension of the two displays in each of the height and
width directions. In the two preceding examples, both dimensions were
determined with reference to a single display. In some situations, one
dimension may be determined with reference to the original display and the
other dimension with reference to the new display. Such a situation is
illustrated in Figures 4A and 4B. In the example of these figures, the original
display of Figure 4A has a greater height than the new display of Figure 4B,
but a smaller width. In this case, the height v of the sectors is determined with
reference to the smaller of the two height dimensions, i.e., that of the new
display. Conversely, the width h of the sectors is equal to one-half the width of
the original display, which is the smaller dimension.

In the foregoing examples, the sectors of the display are determined with
reference to the display’s dimensions. Alternative approaches for determining
appropriate sectors can be employed as well. For example, rather than using
the dimensions of the display,-it is possible to employ the relative spacings, or
density, of icons within the display as the determining factor. Any suitable
approach for determining object density can be employed for this purpose. For
example, the distances between pairs of adjacent icons can be measured, to
calculate an average distance between icons. Icons which are located closer to
one another than this average distance, or some fraction thereof, can bé
identified as belonging to a group. If a different function is used to determine
object density, all objects within a certain density factor can be labelled as part
of the same group.

After all of the icons in a group have been identified, the portion of the
display which contains this group can be established as one sector. The
location of this sector in the overall display is then determined, for example
with reference to one of the corners of the display, and a corresponding sector

established in the new display at the same relative location. The icons are then
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mapped into the same positions in the established sector in the new display.
With this approach, the user’s preferred groupings of icons are maintained.
Any icons which do not fall within an identified group can be positioned
through proportional spacing.

It is possible to employ a combination of these two methods to establish
the sectors as well. For example, the density of icons might first be analyzed
to identify groups and established sectors pertaining thereto. The remainder of
the display can then be divided into four quadrants to establish other sectors.
With this approach, if the user groups icons in the center of the display, their
relationship to one another will remain intact.

As a second feature of the present invention, a database is established
for each different display configuration. Individual items of information in the
database include an identification of each object in the display, and its position.
Each time the user places a new object in the display, or repositions a desktop
element, the user interface causes this new position to be stored in the database.
An example of such a database is illustrated in Figure 5. By storing user
designated locations for each desktop element in each different display
configuration, user preferences can be maintained from one display
configuration to another.

Preferably, in the implementation of the present invention, both the
database information and the sector positioning are employed to update a
display upon change of configuration. When a new display configuration is
employed, the user interface first refers to the database established for that
configuration. All items from the original display that are identified within the
database for the new display configuration are displayed at the positions stored
therein. If an item’s position has not been previously recorded for the new
display configuration, e.g., an item recently added to the original display, its
position is determined by the user interface using the heuristic approach. In the
example of Figure 5, Folder 3 is present in the original display (Configuration

1) but has no previously stored location for the new display (Configuration 2).
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Therefore, its positioh in the new display configuration is determined by means
of the heuristic approach, and then stored in the database for future reference.

| From the foregoing, it can be seen that the present invention provides a
system for updating the location of elements in a reconfigured display, which
preserves the original arrangement of elements as much as possible. With this
system, the user is not required to spend time relocating elements to obtain a
desired appearance.

It will be appreciated that the present invention is not limited to the
specific embodiments which have been described herein to facilitate an
understanding of its underlying principles. Rather, the implementation of the
invention can take a number of different forms. The scope of the invention,
therefore, is defined by the claims which are appended hereto, rather than the
foregoing description, and all changes and equivalents which are consistent with

the meaning of the claims are intended to be embraced therein.
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What Is Claimed Is:

1. In a computer having a visual display, a system for updating the
location of displayed objects upon a change from a first display configuration to
a second display configuration, comprising:

a database storing preferred locations for objects in said second
display configuration, said database containing an identification of at least some
of the objects to be displayed and a location for each object;

means for establishing corresponding sectors in each of the first
and second display configurations; and

a graphical interface for displaying the objects identified in said
database on the display at the locations stored in the database, and for
displaying other objects within a sector of the first display configuration at the
same locations within the corresponding sector of the second display

configuration.

2. The system of claim 1 wherein corresponding sectors in the first
display configuration and in the second display configuration have the same

size.

3. The system of claim 2 wherein all sectors have the same size in

both the first display configuration and the second display configuration.

4. The system of claim 2 wherein each sector has a height |
dimension and a width dimension, and wherein the height dimension of a sector
is determined in accordance with the display configuration having the smaller
height, and the width dimension of a sector is determined in accordance with

the display configuration having the smaller width.

5. The system of claim 2 wherein a sector is established by
determining the density of objects displayed within the first display
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configuration, grouping objects which fall within a predetermined density

factor, and defining a sector around the grouped objects.

6. The system of claim 1 further including means for displaying
obj‘ects which are not identified in said database and not located in any of the
sectors of said first display configuration in a corresponding location in the
second display configuration that is determined by proportionally scaling the
position of the displayed object in accordance with the relative dimensions of

the first and second display configurations.

7. In a computer having a graphical user interface in which objects
can be displayed at different locations, a method for updating the display of
objects in response to a change from a first display configuration to a second
display configuration, comprising the steps of: |

establishing a plurality of display sectors for each of the first and
second display configurations, where cach display sector for the first
configuration has a corresponding sector of the same size and relative location
in the second configuration;

determining the locations of objects within each sector of the first
display configuration; and

displaying the objects at the same respective locations within the

corresponding sector of the second display configuration.

8. The method of claim 7 further including the steps of:
detecting whether any objects are displayed outside of the
established sectors in the first display configuration;
determining the location of each such detected object in the first
display configuration; and
displaying each such detected object at a corresponding location

in the second display configuration.
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9. The method of claim 8 wherein the corresponding location in the
second display configuration is determined by proportionally scaling the
position of the displayed object in accordance with the relative dimensions of

the first and second display configurations.

10.  The method of claim 7 wherein all of the sectors in both the first

and second display configurations are of the same size.

11.  The method of claim 10 wherein each sector has a height
dimension and a width dimension, and wherein the height dimension of a sector
is determined in accordance with the display configuration having the smaller
height, and the width dimension of a sector is determined in accordance with

the display configuration having the smaller width.

12.  The method of claim 7 wherein the step of establishing said
sectors comprises the steps of measuring the distances between adjacent
displayed objects, grouping adjacent objects whose distance between one
another is less than a threshold value, and defining a sector around each set of

grouped objects.

13.  In a computer having a visual display, a method for ﬁpdating the
location of displayed objects upon a change from a first display configuration to
a second display configuration, comprising the steps of:

storing preferred locations for objects in a database associated
with said second display configuration, said database containing an
identification of at least some of the objects to be displayed and a location for
each object; ,

establishing corresponding sectors in each of the first and second
display configurations; and

displaying the objects identified in said database on the display at

the locations stored in the database, and displaying other objects within a sector
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of the first display configuration at the same locations within the corresponding

sector of the second display configuration.

14.  The method of claim 13 wherein corresponding sectors in the
first display configuration and in the second display configuration have the same

size.

15.  The method of claim 14 wherein all sectors have the same size in

both the first display configuration and the second display configuration.

16.  The method of claim 14 wherein each sector has a height
dimension and a width dimension, and wherein the height dimension of a sector
is determined in accordance with the display configuration having the smaller
height, and the width dimension of a sector is determined in accordance with

the display configuration having the smaller width.

17.  The method of claim 14 wherein the step of establishing a sector
includes the steps of determining the density of objects displayed within the first
display configuration, grouping objects which fall within a predetermined

density factor, and defining a sector around the grouped objects.

18.  The method of claim 13 further including the step of displaying
objects which are not identified in said database and not located in any of the
sectors of said first display configuration in a corresponding location in the
second display configuration that is determined by proportionally scaling the
position of the displayed object in accordance with the relative dimensions of

the first and second display configurations.



WO 95/25324 PCT/US95/03141

1/4
12 T
[ 1=
70/
FIG. 1A
165 18 16+
=1
FIG. 1B
4 24

FiG. 1C



WO 95/25324

2/4

PCT/US95/03141

237
File Edit View Label Special 3]
[
d > 25

Hard Disk
‘g _Fo/der 1 pivs

ax Folder 2 [:I @

dy Folder 3 Trash

FIG. 2A

File Edit View Label Special (D0

h

34
=y

Folder 2
dy

]
Folder 1 Hard Disk

2_&

3_2‘

O [

Folder 3 Trash

FIG.

2B




WO 95/25324

PCT/US95/03141
3/4
File Edit View Lobeluslpgc_:.igl“ @
A RO —
, Hard Disk

~Scale Area

'K'E:

Folder 2

File Edit View Label Special 3]
A
h ~ £
Hard Disk
v 2.36
._.m | e
Folder 1
o Folder 2 CI @
dy Folder 3 Trash

FIG. 3B



WO 95/25324

4/4

PCT/US95/03141

File Edit View Label Special

26 —1°

26°~]

~28

30°

32’

CONFIGURATION 1

CONFIGURATION 2

ELEMENT | POSITION | ELEMENT |POSITION
DISK 1 x1,yl DISK 1 x6,y6
FOLDER 1| x2,y2 DISK 2 x7.y7
FOLDER 2 | x3,y3 FOLDER 1| x8,y8
FOLDER 3| x4,y4 FOLDER 2 | x9,y9
TRASH x5,v5 TRASH x10,y10

FIG. 5



INTERNATIONAL SEARCH REPORT [;f ional Application No
P

CT/US 95/03141

A. CLASSIFICATION OF SUBJECT MATTER
IPC 6 GO9G5/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 6 GO9G GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the ficlds scarched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A EP,A,0 551 192 (INTERNATIONAL BUSINESS
MACHINES CORPORATION) 14 July 1993

see abstract; figure 2

see column 9, Tine 1 - column 9, line 11

A IBM TECHNICAL DISCLOSURE BULLETIN,
vol. 37, no. 02B, February 1994 NEW YORK
us, '

pages 87-88, XP 000433771 'Windowless
Icon Grouping'

see page 87 - page 88
A EP,A,0 439 087 (RADIUS INC.) 31 July 1991
see abstract

1,7,13

D Further documents are ligted in the continuation of box C.

m Patent family members are listed in annex.

¢ Special categories of cited documents :

“A* document defining the general state of the art which is not
considered to be of particular relevance

‘E" carlier document but published on or after the international
filing date

°L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“O" document referring to an oral disclosure, use, exhibition or
other means

“P* document published prior to the intemnational filing date but
later than the priority date claimed

“T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive stcp when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skilled
in the art.

"&" document member of the same patent famity

Date of the actual compietion of the internationsl search

10 July 1995

Date of mailing of the international search report

18.07.95

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Patentiaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2049, Tx. 31 651 epo nl, -
Fax: (+ 31-70) 340-3016

Authorized officer

Van Roost, L

Form PCT/ISA/310 (sacond sheat) (July 1992)




INTERNATIONAL SEARCH REPORT

Intt  .onal Application No

PCT/US 95/03141

Information on patent family members

1 Patent document Publication Patent family Publication
cited in search report date member(s) date
EP-A-551192 14-07-93 CA-A- 2080209 11-07-93

JP-A- 5266166 15-10-93
EP-A-439087 31-07-91 JP=-A~ 6295229 21-10-94

Form PCT/ISA/310 (patant family annex) (July 1992)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

