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ICON AGGREGATION ON A GRAPHICAL USER INTERFACE 

REPLACED SHEETS SG 

O Description : paged ....... to paged ...... . 

crClaim(s) . : paged .. ~?.':. to paged .lJ: .. 
FIELD OF THE INVENTION O Orawing(s) : paged ....... to paged ...... . 

D Abstract : paged ....... to paged ...... . 

This invention relates to comruter grarhical user interfaces. More spccific:illy, 

the invention relates lo a graphical user interface (GUl) allowing users to con-

solidate nnd move icons displayed on a comrutcr screen. 

BACl<GROUNIJ OF TllE INVENTION 

Grnphical user interfaces (GUls) provide ways for users of computers and 

other devices lo effectively communicate with the computer. In GUls, available 

applications and data setc;; arc oflcn represented by. icons comprising small 

graphical representations which can be selected by a user and moved on the 

screen. The selection of icons onen lakes the pince of typing in a command using 

a kcybm1rd in order to initiate a program. In gc11cn1I, icons me tiny on-screen 

symbols that simplify functions like lhc ncccss to n prngrnm, comnuind, nr datn 

f11c. Icons n re usually activa tcd or selected by m m"ing n mouse-cont rolled cursor 

onto the icon and pressing :i mouse bullnn. 

GUls include grnphical images nn computer monitors nnd often consist of 

bnt 11 icons :111<1 windows. (Ci LI Is may ;llso rTc.;idc 011 the screens of trle\'ic.;ions, 

kiosks, ~1nd :1utnm~1lic lcllcr machines (J\Ttvls).) A computer window is n portion 

or 11lc gr:1phic:il irrn1gc that :ippcnrs on lhr 111011itnr :111d is drdic~llcd to some 

spcciric purrrisc. Windows :lllm\' the user to trc;1t the grapllicnl inwges nn the 
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compuler monitor like a desktop where v.1rious filrs cn11 remain 0rcn simultanc­

ou.sly. The user can control the size, sl1.1re, [llld position- of the windows. 

In a drag-and-drop GUI, icons arc selected ~rnd moved to a tmgct icon to 

achieve a desired effect. For examrle, an icon rcrrescn Ling a computer file stored 

011 disk may be dragged over an icon containing an inrnge of a printer in order 

to print the file, or dragged over an icon of a trnsh can to delete the file. A typicDI 

user's screen contains many icons. 

As grnphical user interfaces (GU Is) become both more common and more 

complex, the need to effectively manage and nwnipulatc graphical clements 

(icons) within the user i11tcrfacc becomes gre:i ler. Desklnp and folder elem en ts 

within a GU I typically contain many icons, which <.::rn he sorted based on nnme, 

creation dale, or other fixed attributes. llnwcn~r, this sorting ability docs not 
! 

make it easy or even possible for the user lo group or organize icons as desired, 

if the (Jesired grouping falls outside of one of the snrl options. 

OB.IECTS OF TllE INVENTION 

An object of this invcnli<111 is nn imrrovcd sy<;1c111 nnd method for 111:11w!!i11g. 

manipulnting, organizing, dassirying. and.'nr :1cccc;c;i11g: icons nnd/or \\'indmvc; 011 

a com pu Lcr system. 
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SUl\11\,1ARY OF THE INVENTION 

Using a graphical user interface (GUI), users nrn11ipulalc, group, classify, or­

g£1nizc and/or arrange icons by creating clusters of icons (windows), e.g., with 

common clwractcristics andior rclntionships. Using "sticky sites," two or more 

icons bind (stick) to one another when t.llcy nrc wit II in a threshold clistancc of one 

another. Once bound together, all the icons in the cluster move together as a 

single graphical object. Icon sticky site<; mny he on icons, windows, or other 

graphical objects. A visw1I inclic£1lion of binding c:in he given. The icons also 

may he unbound, e.g., by pointing to an unbinding (desticking) icon or by using 

button sequence on a mouse or keyboard. 

BRIEF DESCRIPTION OF TllE DRA IJ'INGS 

Figure I is a block diagram of one preferred system cmhocliment of the present 

invention. 

Pigure 2 is a drawing of <1 GUI displaying initi;1tor icons ;111d target icons. 

Figure 3 is a drawing of~ system with GUlc;. displ:1yi11g ~iltcrnativc arrangements 

of icons. 

Figure 4 is a dra\\·ing nf :i system witl1 Gl_lli; displ:iyinµ :illcrn:ith·c :irrnngc111c11ts 

of icon~ ~·rHI windo\\'s. 
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Figure 5 is a drawing of a system with GU ls displaying alternative arrangements 

of icons and windows. 

f'igure 6 is a now chart showing the steps of one preferred method of site binding 

of the present invention. 

Figure 7 is a block diagram of a data structure that defines connectivity of icons. 

Figure 8 is a block diagram of a data structure that defines positions of sticky 

sites on graphical objects such as icons. 

Figure 9 is a now chart showing the steps of one preferred method for moving 

icons in a cluster or group of the present invention. 

Figure I 0 is a now chart showing th'e steps of one prcfen:cd method for unsticking 

icons. 

DETAILED /JESClllPTION OPT/IE INVENTION 

·This in\'cntion permits users to use gr:1phic:1l nhjccts, e.g., icons :rncl windows, 

using sticky binding sites. A sticky binding .site is :1 loc:11in11 on :.i grnphic:il object 

to which other grnphical objects on a GUI arc :i1tnchcd. These graphical objects 

c:111 be represented on tile GUI by one or more GUI objects 161 that include: 

icons 161 with st:1tic or animated grnpllics. tcx.l. 111ulti111cdin presentations. nnd 

\\'indows dic;pl:1~1 i11g TV hro::idc:is!s. GUI nhjC'clc; l(ll could also include three 
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dimensional images, for example, those used in virtu<ll rcnlity applications. In a 

preferred embodiment, an icon may be dragged lo :innlhcr icon so that bolh icons 

stick to one another and arc treated as a single graphicnl object and/or funclimwl 

unit. 

The present invention is capable of running on any general purpose compu1er 

system or computer controlled GUI (e.g. a television or virtual reality system), 

including GU Is that have the ability to present multimedia and/or virtual reality 

information. One preferred emboclimcnt is schematically represented in n block 

diagram in Figure I. A computer system 100 comprises a central processing unit 

(CPU) J 10, memory storage device 120, one or more monitors or graphical 

interfaces 130, and selection device 140 such as a mouse or speech recognition 

system 178. In one embodiment, a IBf\·1 RISC SYSTEM/6000 IOO comprises a 

central processing unit (CPU) 110, memory storage device 120, one or more 

monitors 130, and a mouse 140. The mouse 140 may be used to select GUI ob­

ject~ 161, like icons 161. (Note that iCons 161 include target icons 262 and initi­

ator icons 160 described below.) On rin IIJM RISC Systcm/6000 mull.iple 

monitors 130 can be controlled by multiple monilcir adriplor cards 115 such :is I he 

IBM RISC System/6000 Color Graphics Displ::iy Adnptor. The computer system 

100 may also have audio input/output capability 170. An Action Media II Dis­

plriy Adapter 175 (described in !he IBtvl Actionl\'fcclia II Technic:il Reference) 

can be used for audio/video playback t 70. 

This adaptor 175 nrny also be used lo display TV brn;1dcnsts/sig11:1Js 190, e.g. 

"riclurc-in-ricturc" of TV brondcasls, <1nd other full motion vidro ;111d S(iund 

audio/visual on the monitors 130. 
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In addition, speech synthesis or speech recognition 178 may he provided. 

Speech recognition nrny tnkc rlacc using n I BM VoiceType Dictation Adapter. 

In an :1ltenrntive embodiment, the CPU 110 can he connected 112 via ~1 net­

work adaptor 177 to connect the system I 00 to tile net1,.vork 11 l. Network 

adaptors 177 arc well known. Three examples 177 include token ring adaptors, 

cthcrnct adaptors, and modems. The system 100 can be connected to other target 

monitors 130 through a client/server network (or LAN 111). 

Systems that can be used to display graphical images, like icons and vdndows, 

arc well known. 

GU ls can he used to control any apparntus having a monitor. In the field of 

television (TV), channel selection can be performed by selecting an icon consisting 

of the animated video broadcast on a given clwnncl rrcqucncy. 

Figure 2 is a block diagram of :i GU I 230 with icons 161 (sec Figure 1) in­

cluding target icons 262 (optional) :.111d ini!i:itor icons 2(,(). The target and initi­

ator icons contain graphical indicators 270 of slicky r.it.cs 271. The user uses a 

selection device (mouse) 140 to sclccl ::in initiator icon 260 and drags 265 the ini­

tinlor icon to target icons 262. If lhc initi;1111r ico11'c;; qicky site 270 is cl11sc (within 

n lhrcsholc.I distance 280) In <1 target icon's "'icky site 290, I hen the f.\:\'n icons arc 

bound (stuck) 295 together and may he mm·cd a<.: a <.:ingle unit (i.e .. ~1 single 

grnphical objccl/im:.igc) using the mouse. 

"Clnscnes'\" is determined by CPmputing the dio.;t:incc<.: Cr·nrn the sticky sites on the 

sckc!cd icon lo ~111 ulhcr sticky silcs nn lhc (~lll. Ir lhl' disl:.incc is snwllrr 111:111 
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a particular threshold 280, the icons arc close. The locations of all sites arc con­

tained in Cl table stored in memory or on disk, as described later (Figure 8). In 

one preferred embodiment, the sticky sites. 270 arc graphically depicted by a 

jigsaw puzzle like feature 296 or other figure such as a semicircle 297 so that when 

the sites ;_ire bound, there is a graphical indication 297 of the binding to the user. 

For example, the semicircle 297 may join to form a circle 298 which becomes 

filled in or clrnngcs color 299. Once bound 295, the icons may be moved together 

298 as a single unit (i.e., a single grnphical object/image), e.g. by using a poinling 

device, such as the mouse 140. 

Figure 3 shows additional arrangements of icons which may bind to one an­

other as a single unit. For example, tll'cy may form a zig-zag cluster 310, a block 

cluster 342, or a closed bounding region 320. 
r 

Once bound 295, an icon may be selected 330 and rc1i10vcd 340 from a cluster 
. 

of icons, e.g. 342. A cluster (or group) of icons consists of two or more icons that 

are bound a·nd behave as a single unit. Removal of an icon may be accomplished 

by any of a plur:llity of means, for example by selecting the icon with a mouse­

d riven cursor 345 while pressing a particulnr mouse button 346 c1r keyboard 

button 347. The removal process nrny he under password control, that. is, it may 

not take place without proper verification by the user. Verification nrny consist 

of typing a password using kcybomd butt.on(s) 347 nr by nny nf a plurality of 

means. A de-sticking icon 350 m:iy ~ilso be used to accomplish this task. Por 

cx~1mplc, the user nrny select the de-sticking icon 3."0 with the cursor 360 ~ind 

then select 330 lhc icnn lo he unstuck (i.e. removed 34<)) from the cluster 342. 
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Nole that when the icon is removed 340, the grarhic~1l indication of stickiness 360 

(sec 296 and 297 in Figure 2-) changes, in this example, from a darkened circle 370 

to two empty half-circles 360. Note that graphical objects (icons, windows etc) 

may be tllrcc-dirncnsional objects 380 in a virtual reality or other thrcc­

dimcnsional GU r. 

Figure 4 shows additional arrangements of iwns which may bind, with par­

ticular attention to icons interacling with windows. For example, the icons may 

bind to sticky sites 410 on a window 420. Sticky sites 430 may also reside in the 

interior of \.Vinclows an<l be initially unattached to icons. These sites arc hence­

forth referred to as "naked sites". Icons :.111d windows may stick at these sites 

440. 

Vigurc 5 shows additional arrnngcmcnts of icons ~rncl sticky sites. For exam­

ple, the sticky sites 5 l 0 may form a convenient sticky boundary, e.g. a border, of 

fhc entire display 520 (sometimes known as a "root window" for X-windows us­

ers.) 

Also, various graphical objects 530 which :ire neither icons nor windows may 

con Lain sticky silcs 531 to which icons nrny bind. This serves as a convenient 

"velcro storage rack" 530 for icons. The sl(lf':1gc rack .'130 migh l. clcline spccilic 

altributcs :indjor rclntions lhal the stuck icons h:1ve in common :ind/nr net ~is a 

w<iy to organized/classify the icons stuck lo !he rack )30. As described in rigure 

.\ rcmov;i 1 from the stNilgc rack 530 may I a kc place using a mouse 140. or dc­

sticki11~! icon 350, and be under password control. 
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Note that entire clusters 540 may be stuck 560 lo one another by dragging 550 

one cluster close lo the other cluster. To facilitate the use of icon clusters, such 

as cluster 570, the entire cluster may pivot 580 around a pivot point 590 to a new 

location 595. In this way, the cluster 570 may (for example) be conveniently 

stored at the side of the screen or window .596 until needed. Methods for 

pivoting graphical objects arc well known to CA DAM users. 

Figure 6 is a now chart showing the steps 600 performed for a preferred ver­

sion of binding icons executed by system JOO. 

In step 610, a program checks if an initia Lor icon 260 is selected. The selected 

icon 260 may be selected by any sclcclion method: e.g., pointing and clicking or 

by an application program. If the icon is moved 620, its new location is deter-
F 

mined 630. If the icon's stick site is near 640 another icon's, \Vindow's or "vclcro 

storage rack's"'sticky site, than a visual indication of binding is presented 650 and 

the icons arc now bound. 

As stated in the description for J'igure 2, the sticky silr" 270 may be grnphically 

depicted by a jigsaw puzzle like fealurc 2<}6 or othrr figure such as a semicircle 

297 so that when the sites arc bound, there is a graphic::il (visual) indication of 

the binding to the user. ror example, the semicircle 297 mny join to form n circle 

298 which becomes fillccl i11 or chn nges color 299. 

As mentioned for Figure 3. "11cnrncss" or ''cln<.:cncs<.:" is determined 640 by com-

puling the distances from the sticky sites on the selected icon to all other sticky 

sites on the GUI. 
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In one preferred embodiment, distances arc computed using known geometrical 

methods. For example, if (x I ,y I) arc the coordinates of stic_ky site I a net (x2,y2) 

arc the coordinates of sticky site 2, then the distance is d = sqrt ((x2-xl)**2 + 

(y2-yl)**2). This formula may be extcn.dcd to include additional variables for 

higher dimcnsiorrnl spaces, such as in a virtual renlily or three- dimensional en­

vironment. 

A connectivity table on disk is updated 660 if lhc icon has become stuck. This 

table is described in the description for Figure 7, and the table contains infor­

mation on which icons are connected to ench other. 

Figure 7 is a block diagram of one typical rrefcrred d <1 ta structure 700 that is 

used to contain alphanumerical names 710 for each icon containing binding sites. 

This example <lata file 700 contains information specifying which icons arc bound 

(connected) 295 to one another. This is useful infornrnlion, for example, when the 

system moves entire clusters of icons as a group when a single icon in the cluster 

is selected (sec Figure 9). For example, icon names 710 may be listed as the nrst 

entry of each row and column. Within the table 700, vnlues at the intersection 

of the row and column representing icon rm mes 710 indicate if the respective 

icons named nre connected or not, e.g.: I's indicMc connectivity, O's indicnte no 

connectivity. For example, row I indicnlcs thnf. icon I i" connected lo icons 4 :incl 

.') (:rnd to itself). Sofl\v<1re methods fN scanning t:1b!c<; such as this nre \\·ell 

known to those skilled in the arl. In cases of "naked site<;" a naked site n:1mc nrny 

be used in the lablc. 

Figure ~ is a block di::1grarn of one tyric:.11 preferred d~1t:i structure 800 tlwt 

conl:tins information on the location or ;ill sticky sites 53 I and the icons. win-
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dows, or velcro storage rack(s) to which they Hrc associated. For examrlc. the 

first column may have an icon name 810. The next few entries specify the current 

location of the sticky sites on the icon. Locations may be stored as x 820 y 830 

coordinate pairs. In a three-dimensional GU I, z coordinates may be added. 

In the example block diagram in Figure 8, line I contains the icon name ~no fol­

lowed by four (x,y) pairs which may specify the locations or four different sticky 

sites on icon "l". Similarly, line 2 contains an icon name 810 followed by four 

(x,y) pairs which may specify the locations of four different sticky sites on icon 

"2". In these examples, each record therefore contains the icon name followed by 

(x,y) coordinates of all stick sites on that icon. Similarly, the same record could 

be used for windows and storage racks where the name 810 references windows 

and storage racks. Additional coordinates may be used in thrcc-dimensio1rnl or 

virtual reality environ men Le;. l'or example, the first record can be expanded to 

"1, x y z, x y z, x y z, x y z" to specify four three-dimet~sional locations of stick 

sit.cs on icon I .. 

Figure 9 is a flow chart showing the steps 900 performed for a preferred 

method of moving icons in a cluster or group by syslem I 00. If an icon is selected 

910, its icon identification (alphanumeric label or nnme) 710, 810 is determined 

920 using knovm GU I principles. Next its "group (cluster) affiliation" is deter­

mined 930. For c-xnmple, grour afnli<1tion referc;; lo :ill the members of a cluster 

as indicated by non-zero entries in n row of d;1ta U1hlc 700. All the members of 

the cluster or group may be optiorrnlly highlighted 940 \\'hen a single icon in the 

group is selected. If the icon selected in step 910 is moved 9."0 then the new lo­

cation of tile icon is determined 9<10. All the members nf the grnup/cluslcr <ire 
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moved together in step 970 to the new location. Thus, all the icons in the 

groupjcluslcr move together as a single unit. 

£7igure l 0 is a now cha rt showing the steps IOOO performed for a preferred 

method of des Licking icons in a cluster or grou r by system IOO. U nsticking I (JI 0 

of an icon may be requested by pointing to that icon and then pressing a partic­

ular mouse or keyboard button, or by pointing to t"l n unbindcr (clcsticking) icon 

350. The connectivity table 700 is updated I 020 (e.g. a I entry becomes a 0 

entry), and the graphical indication of binding is turned off I 030. For example, 

if the grnphical indication of binding is a filled in circle at the interface of two 

binding sit.cs (sec 298, 299 in Figure 2), the filled in circle may be unfilled. 

i 

There arc many applications of the icon binding and clustering. For example, 

they may be used to visually consolidate icons in different categories on user's 

screen (e.g., icons representing system programs, user programs, and graphics 

programs may be separately bound.) 

Consider a TV home shopping system where icnns representing related icons 

(clothing: shoes, shirt<\, pants) may he hnund together. Dragging the cluster of 

icons Lo an ordering icon may pl~cc simullnncouc;; nrdcrc;;. In a TV movie dis-

tribulion system, :rn order for mulliplc 1110\·ic<; rcprescnlc<l by icnns could be 

made by dragging and dropping a clu<.ilcr on !op or :1 gr:iphic:1I rcprcscnlntion of 

an order fnrm. 

The icon binding :ind clustering method<; c:in hl' u<;cd by npplic:1lio11 l~uildcrs 

wllc11 crc:1!i11g layouts for various c11111po11c11l" (c.~. icons and text fields) of n 
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software arplication. Once a layout is established, the components may be locked 

in place; that is, H1c components cannot be broken apart without surrlying a 

password or having access to a dcsticking icon which itself requires a password. 

(n this exnmple, the various icons or a software application may be pnrt of a 

cluster of stuck icons. (Sec Figure 3 for sample layouts.) 

Unauthorized movement of icons and other graphical objects can be controlled 

using these methods. For example, adults (or teachers) may prevent children 

from altering GUI layouLc;. GUI componcnlc; on kiosks in museums may also be 

locked. Also, custom pull-down menus may be built using these methods. For 

example, unauthorized movement is prevented because GUI objeclc; can be stuck 

to one another or to storage racks forming a boarder around the display. 

The current sticky icons, windows, and "velcro storage racks" c~rn he used to 

create a temporary pairing or grouping of other grarhjc clements, such as icons. 

Like velcro, they provide an easy, reversible way to joii1 two or more objects to­

gether. or course the velcro storage rack can have various shapes. For example, 

an <Jrca of the GUI can include a fuzzy line or spiral that represents a "spool" of 

joining "vclcro material" with slicky sites. To group lwo icons together, the user 

can "drag" a length of material from the spool nrca (for example, by selecting and 

!willing down a mouse button) to <iny icons with sticky silcs. Icons may he stuck 

to. the vclcro tis described prcviouc;ly in this invention. 

Grourcd icons maintain their original individu:il functionc;. :rnd c:111 still be 

clickc<.I <Ill i11dividuc:1lly. However, when the icons arc moved (rithcr manu:illy by 

the user or by an autonrnlic icon arrangement or sorting. fu11ctin11·). the grouped 

icons alw;iys rc111:1in adjacent in I.he ~1rra11_p.cmcnl crc:itcd. Thie; ;1sc;urcs 1hc user 
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that no maller how he or his soft'vvare dclerminc Lo t1rrnnge the icons in a given 

folder or desktop, the grouped icons \.Viii always he in close proximity lo one an­

other, and in the same spatial relationship to one anolhcr. 

To ungroup, i.e., unstick or release, icons from the group, the user can select 

and click on the joining velcro clement holding the target icon in the group, and 

the joining strip "dissolves" leaving the icon free to be moved or sorted individ­

ually. In a 3-dimcnsional GUI or Virtual-Reality interface, application or re­

moval of the joining clement, and movement of the graphic clemcnLc;; to be 

grouped, may be done by direct manipulntion (i.e. data glove) rather than mouse 

movemcn ts. 

Given this disclosure alternative equivalent cm bodiments \Votlld become ap­

parent to one skilled in the art. These embodimcn!s Hre also within the contem­

plation of the inventors. 
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CLAl~1S 

We claim: 

I. A computer system with a computer memory nnd a central processing unit, 

corn prising: 

a graphical user inlerface; 

two or more graphical objecl" displayed on the graphical user interface, two or 

more of the graphical objects being sticky objects having bonding sites, two or 

more of the sticky objects bound together to form a cluster when the sticky ob­

jects come within a tlireshold distnnce of one another of on the graphical user 

interface, nnd the sticky objects in the cluster moving together as a single graph­

ical object. 

2. A computer system, ~.is in claim I, where the graphical objects include any one 

or more of: icons, windows, root windows, and virtunl reality objects. 

3. A computer system, as in ch1im I. where there is a visual change on the 

graphical user interface to indic~1te I hat two or more sticky objects arc bound to­

gether. 

4. A computer sys1ern. :is in cl:lim 1, where the cluster is in ~111y one of the fol-

lnwing sh:irc<>: ;i block, ;111 edge, a zig-zag, :111d :1 hounding region. 

\ \U\11\ \\\I\\ Ill\\ \\l\t \\ \\I\ 
* C L M S 
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5. A computer system, as in claim I, .. vhcrc the bonding is initiated by a user in-

put. 

6. A computer system, as in claim I, where the bonding requires a user password. 

7. A computer system, as in claim I, where the grnphical objects in the cluster 

have one or more common characteristics. 

8. A computer system, as in claim I, where the graphical objects 111 the cluster 

have one or more relationships. 

9. A computer system, as in claim I, where one or more of the bounding sites arc 

in an interior part of the graphical object. 

IO. A computer system, as in claim I ,-where one or moi·e nf the graphical objects 

becomes unbounded. 

11. A computer system, as in claim IO, where one or more of the graphical objects 

becomes unbounded by a user input. 

12. A computer system with a computer memory :111d [1 ccntrnl processing unit, 

comprising: 

a graphical user interface means; l lll\11111111111111 1111111 \~II 
* c L M S 
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two or more grarhical objccL'\ means for being disrlaycc.I on lhc graphical user 

interface, two or more of lhc graphical objects means being sticky objects means 

having bonding sites; and 

a cluster means for binding together two or more of !Ile sticky objects means 

when the sticky objects means come within a threshold distance of c'nc another 

of the graphical user interface means, and the slicky objects means in the cluster 

means moving together as a single graphical object means. 

13. A method of organizing two or more graphical objects on a computer graph­

ical user interface, comprising the steps of: 

selecting one or more of the graphical objects to be a selected graphical object; 

moving the selected graphical object to a new locution; 

determining that the new location 1s within a threshold distance of fl second 

graphical object; and 

visually indicating the binding.of the sclcclcd graphical object to I.he second 

graphical object lo form an object cluster when the selected graphical object is 

within the threshold distance. 

I\\\\\\\\\\\\)\\\)\\\\\, \\I\\\ 
* c 


