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ABSTRACT

We proposea new type of contextual pop-upmenucalled
a control menu. Thesemenuscombinethe selectionof an
operationandthe control of this operation. They integrate
up to two scroll barsor spin-boxesandthusallow usersto

keeptheir attentionfocusedon the menuduring the oper

ation. Control menuscanhave sub-menusandalsoretain
thenovice andexpertmodesof usefoundin markingmenus.
We describecontrol menusand how they areusefulin dif-

ferenttypesof userinterfaces.A programincorporatingour
control menuscan be testedat http://www.infobiogen.fr/

services/zomit/.

Keywords

interaction,markingmenus,menuaccessijnteractorsges-
tures,userinterfacedesign,zoomableuserinterfaces

INTRODUCTION

Standardmenussuch as pull-down, pop-up and marking
menug[3] allow usersto chooseoperations.Pop-upmenus
and markingmenusare contetual: they are activatedat a
particularpositionin the userinterface. The interfacecan
thusadaptthe menus contentgo thatpositionandassociate
theactionselectedn the menuwith the position.

Theproblemwith pop-upandmarkingmenuss thatthey do
notallow thechoseroperatiorto becontrolledinteractively.
They alsodo not allow any parameter$o be supplied. For
instance an operationsuchasa font size changeoften re-
quiresa dialogbox to supplythe new font size. Usershave
to usethemenuandthenswitchtheir attentionto anothetin-
teractor Oncethe new sizehasbeenenteredhe dialogbox
is dismissedandthe usershave to refocustheir attentionon
theworkspace.

Panoperationgequireeithera dedicatednousebutton(or a
mousebuttonanda modifier) sothatuserscandragtheim-

age,or two scroll bars. Panningcannot be donewith stan-
dardmenusexceptwith impossibleto usecommandssuch
as‘'move alittle to theright! Zoomingis anotheroperation
thatis difficult to performwith menus.Userswantto zoom
until the correctscalehasbeenobtained. Standardmenus
only allow themto zoomin fixed stepsandthenonly via

repeatedisesof themenu.
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CONTROL MENUS

We proposea new type of pop-up menucalled a control
menu (figure 1) that incorporatesup to two scroll barsor
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Figurel: thecontrolmenuin our zul

spin-boxes. This menunot only allows operationgo be se-
lected, it alsoallows thoseoperationsto be controlledvia
the sameinteractorin afluid andcontinuousway.

Controlmenudunctionsomeavhatlike markingmenus.The
novice user pressegand holds) the mousebutton, waits
0.3 second[3] until the menuis displayedcentredon the
currentcursorposition, and then simply movesthe cursor
in the direction of the desiredoperation. The menudisap-
pearsandthe operationstartsassoonasthe cursorhasbeen
moved the activation distancefrom the centreof the menu.
We foundthatanactivationdistanceof five timestheradius
of thecirclein thecentreof menuworkswell. Theoperation
is completewhentheuserreleaseshemousebutton. Expert
usersmake the samegestureasthe novice but without the
pauseto have the menushowvn. Usersthat do not needthe
menuarenot distractedoy it.

Thesemenusareespeciallyusefulin ZoomableUserInter-
faces(zuis) [1] becausef the large numberof operations
controlledwith themousen thesesystemsWe thuscreated
azul in which all operationsarecontrolledby our menus.

ONE SCROLL BAR

A controlmenucanbe usedto changethe level of zoomin

a zul. This operationillustratesthe integration of a menu
anda scroll barinto a singleinteractor Figure2 shavs the
users mousemovementsduring the useof a control menu
to selectandcontrolazoomor dezoomoperation.The user

mouse button | 1.chose zoom _, 2.zoom
pressed here ™\ g ’
\ 3. dezoom \
‘ ——

mouse button
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4.zoom _ | _ final result (dezoom)

Figure2: zoomingwith a controlmenu
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pressegshe mousebutton and movesthe cursorthe activa-

tion distancgmaovementl in figure 2) to theright (thezoom
operationis ontheright of themenuin figure 1). This starts
the zoomandthe on-screercursorchangesFromthis mo-

menton, mousemovementdo theright (movement and4

in figure 2) zoomthe zul andmousemovementgo the left

(movement3 in figure 2) dezoom.Thefeedbacks immedi-
ate: theview’'s scalechangesasthe usermovesthe mouse.
The userreleaseshe mousebuttonwhenthe requiredscale
changeadezoomin figure 2, hasbeenobtained.

During the zoomoperation the usercanundothe zoomby
maoving the mouseup or down a large distance. The user
canconfirmthe undoby releasingthe mousebutton or can
undothe undoby maoving the mousebacktowardsthe cen-
tre of the display In this casethe userstill hasthe mouse
button pressedandcancontinuewith thezoom. Not all op-
erationscan have a undooperation;only whereone of the
possiblemousemovementgloesnotalreadyhave ameaning
is it possibleto provide anundoin thisway.

TWO SCROLL BARS

A controlmenucanalsobeusedto pan(or scroll) in two di-

mensionghusreplacingtwo scroll bars. The panoperation
is selectedy pressinghe buttonandmoving the mouseup
(figurel shavsthepanentryatthetop of themenu).During

the operatiorthe view follows the cursor

Control menuswork bestwhencontrolling two parameters
thatareintegral. Integral parameter§?] arethosewhoseat-
tributescombineto form a singlecompositeattribute in the
users mind. Thex andy coordinatef anobjectareinte-
gral parameterdecausaiserscombinetheminto the posi-
tion of theobject. A diagonalmousemaovementhasasimple
meaningn this situation:move the objectdiagonally

SELECTING TEXT

Controlmenuscanbe usedin moretraditionaltext process-
ing programswhereone of the mostcommonoperationss
selectingtext. In this case the selectoperationis placedat
the right of the control menu(i.e. replacingthe zoom op-
erationin figure 1). In figure 3athe userhasindicatedthe

(a) [ His tender heir might\gear his memory
But thou contracted to¥R{ne own bright eyes,
L Feed'st thy light's flame with self-substantial fuel,

b His tender heir might emory:
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But thou contracted to thine 0 right eyes,
Feed'st thy light's flame with self-substantial fuel,
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Figure3: selectingtext with a controlmenu

startof thetext to be selectedby pressinghe mousebutton
betweerthewords‘'might’ and‘bear’ The userthenmoves
the cursorthe activation distanceto theright. At this point
the text betweernwherethe mousebutton wasfirst pressed
andthe currentpositionof the cursoris selectedfigure 3b).
Theusercanthenmove the cursordown to selectmoretext
(figure 3c), left to selectlesstext or up to selecttext from
the new positionto the endof theword ‘might.’
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Operationswith parameterssuchasfont size changesare
decomposedhto two steps. The text to be changeds se-
lectedvia the menuandthenthe ‘changefont size’ opera-
tion is selectedvia the menu. An operationsuchas ‘cut’
which doesnot requireary parameterganbe provided in
the sameway asa font sizechange(two menuaccesse)r
via a specializednenucommandwhich allows the userto
selecttext andthenremovesit at the end of the operation.
Simplecommandscanthusbe performedwith a minimum
of menuuse.

BUTTONS
Controlmenuscancontainsimplecommandsvhich do not
requireary parametersThosesimplecommandshatcanbe
undoneareperformedassoonasthe mousehasbheenmoved
the activation distancefrom wherethe button was pressed.
As the useris still pressingthe mousebutton, a movement
of the mousein the oppositedirectionto thatusedto select
the operationis interpretedasan undo. The undocanitself
be undoneby maving the mouseback. The operationonly
becomedlefinitive whenthe mousebuttonis released.

SUB-MENUS

Control menuscan have sub-menus.The userpresseghe

mousebutton and movesthe mousein the direction of the

sub-menuAn operationin thesub-mendus thenselectedy

changingthe directionof the mousemovementtowardsthe

positionof theoperationin thesub-menu.

CONTROL MENUS VERSUS MARKING MENUS

With marking menusthe distancemoved by the cursoris

not important. Only the form of the gestureis important
andis analyzedoncethe userreleaseshe mousebutton or

stopsmoving the cursor With a control menuthe distance
movedby the cursoris important. The positionof thecursor
is constantlyanalyzedand as soonas the cursorhasbeen
movedthe activationdistancefrom wherethe mousebutton

waspressedthe selectedperationstarts.

CONCLUSIONS
We have presentedh new type of menuthat integratesthe
selectionof operationdrom a menuandthe control of their
execution. They allow usersto executecomplex operations
with aminimumof interactors We think thatcontrolmenus
can usefully replacepop-up and marking menusin some
typesof userinterfaces.Futurework will integrateinto con-
trol menusthe selectionof itemsfrom lists andthe entry of
simpletext strings. Thesenew menuswill alsobeevaluated.
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