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ABSTRACT 2. the dimensioning, which answers to the question “how
This study is devoted to the layout problem in the TRI-  to place information on a screen?” (or “with which di-
DENT project (Tools foR an Interactive Development EN- mensions to size 10 in a PU?");

vironmenT), which is dedicated to highly interactive busi- 3. the arrangement, which answers to the question
ness-oriented applications. In this project, the placement *“according to which order to place information on a
problem consists of a computer-aided visual placement of screen?” (or “how should 10 be arranged in a PU?” by
interaction objects (10) included in a more composite 10  logical order, by frequency or by predefined format?).
called Presentation Unit (PU). Two strategies for placing 10
within a PU are characterised and investigated : a static twoGeneral and specific guidelines can be equally stated for
column based strategy and a dynamic right/bottom strategythese three dimensions [1], but their application remains
Each strategy decomposes the placement into three partiallwithout real effect unless they are translated into visual
overlapping dimensions : localisation, dimensioning, and principles expressed with the help of mathematical rela-
arrangement. A set of simple mathematical relationships igionships. These mathematical relationships, because of
introduced to rate the quality of visual principles gained their workability, may be applied to 10 to achieve effective
with the result of each strategy within the three dimensions.placement.
This rating shows that the lack of flexibility should lead us
more towards a dynamic strategy for computer-aided visualPLACEMENT IN TRIDENT
placement. In TRIDENT project, the layout problem consists of a
computer-aided visual placement of IO composing a Pres-
KEYWORDS: Dynamic Strategy, Grid, Interaction Objects, entation Unit (PU). Two strategies for placing interaction
Layout, Presentation Unit, Static Strategy, Visual Interface objects are characterised and investigated : a diatic
Design and Management, Visual Interaction, Visual column based strateggnd a dynamicight/bottom strategy

Placement, Visual Techniques. Each strategy decomposes the placement into three subparts
for which extensive guidelines can be found in the literature
INTRODUCTION 1,5,9] :

When the time arises to decide how to visually place inter-

action objects (I0) of a user interface into a more composite;  he|ocalisationis interested by logically positioning 10

10 (e.g. a window, a panel or a dialog box), it is important  j, 3 py. It covers position, alignment, justification. Lo-
to draw and apply a visual layout. This layout should not - cation can be achieved through

only be consistent and attractive but, moreover, should be consistency, e.g. the position of 10 should be com-
compatible with the user's task. Therefore, choosing a good patible with’ the users' conventions. consistent in
layout configuration relies on the involvement of the user's format: ’

task [2] that a placement strategy is supposed to reflect. In sequentiality, e.g. most frequent used 10 should be
general, each placement strategy decomposes the placement located first:

into three partially overlapping dimensions - - screen image, e.g. 10 should be located in all four

guadrants of the container.

2. thedimensioninggoes in for the uniformity and stan-
dardisation of IO dimensions. It deals for instance with
the length of abbreviations, the maximum number of
characters per label, the length of an edit box, the item
number in a list box, the harmony between length and
height for a dialog box.

3. thearrangementtakes into account the 10 orientation
and constraints related to the logical ordering of 1O.
Arrangement should be logical as much as possible (e.g.

1. the localisation, which answers to the question “where to
place information on a screen?” (or “where to place 10
ina PU?");



by preference, by consensus, by physical property, by ——
data flow), should emphasize visual cues, should care
about aesthetics and should reduce ocular movements

and screen density. Fig. 2. Horizontal and vertical sequencings.

About 300 guidelines for these dimensions have been® Left justification: two 10 are left justified iff their left

gathered [1]. Both strategies have common properties: abscissa are identical (fig. 3a). .

e they apply some mathematical relationships and visual® Right justification: two 1O are right justified iff their right
principles [12]; abscissa are identical (fig. 3b).

e they are based on the information ordering for promot- ® Upper justification: two IO are upper justified iff their
ing visual continuity; left ordinates are identical (fig. 3c).

o they rely on the information structure and definition for ® Bottom justification two IO are bottom justified iff their
reflecting structure, grouping and proximity. right ordinates are identical (fig. 3d).

But these strategies differ in the sense they strive for differ- -

ent visual criteria by using different techniques :

e the two-column based strategy employs a predefined‘(_z :’—)‘
two-column layout grid for preserving consistency; E D

» the right/bottom strategy places the next 1O either on the’( ) ) h LY
right or at the bottom of the previous 10 according to Fig. 3. Left, right, upper and bottom justifications.
different heuristics minimising unused screen space.

¢ Horizontal centering two 10 are horizontally centered iff

While the first strategy is static and rigid, the second stra- the ordinates of their centres are identical (fig. 4a).
tegy is shown to be dynamic and flexible because of its® Verupal centerl_ng: two 10 are vert!cally_centered iff the
ability to progressively place 10 step by step with dynamic @bscissa of their centres are identical (fig. 4b).
intervention of heuristics on a state-space representation.

Dynamic strategies are finally believed as more flexible ‘(_D
strategies for facilitating the designer assessment of differ- @

ent steps before obtaining the final placement. To establish _\ i
this conclusion, the judgement will be based on mathe- f
matical relationships and visual principles. ]

L

MATHEMATICAL RELATIONSHIPS Fig. 4. Horizontal and Vertical centerings.

Before to see relevant visual principles, it is sound to define, Horizontal equilibrium: three 10 are horizontally equili-
mathematical relationships to improve the practicability, the 50 iff the horizontal inter-object distances are identical
workability and the applicability of these principles into a (fig. 5a).

systematic strategy. The co-ordinates of upper left and

; , ) » Vertical equilibrium: three 10 are vertically equilibrated
bottom right corners characterize each 10 (fig. 1).

iff the vertical inter-object distances are identical (fig. 5b).
» Diagonal equilibrium: three IO are diagonally equili-
Left Ordinate (100 - - brated iff their centres are equally distributed (fig. 5c).

) i Times Mew Roman |E
Right Ordinate (I0)| _ _ |

e g L]
e )

Left_Abscissa (100 Right Abscissa (10

Fig. 1. Co-ordinates of an Interaction Object. D D D |:|

Mathematical relationships are first described with the Fig. 5. Horizontal, vertical and diagonal equilibrium.
natural language and then defined using the first-order

iff their lengths are identical.

» Horizontal sequencing two 10 are horizontally sequen- e Vertical uniformity : two 1O are vertically uniform iff
ced iff the right abscissa of the first 10 is less than the left their heights are identical.
abscissa of the second 10 (fig. 2a).
 Vertical sequencing two 10 are vertically sequenced iff
the right ordinate of the first 10 is greater than the left
ordinate of the second IO (fig. 2b).

[]
[]
[]



Let | be the set of all possible |1&.x,y,z € i:

HOR_SEQ (x,y}= Right_Abscissa (x) < Left_Abscissa (y)

VER_SEQ (X,yx= Right_Ordinate (x) > Left_Ordinate (y)

LEFT_JUST (X,yx= Left_Abscissa (x) = Left_Abscissa (y)

RIGHT_JUST (x,yx= Right_Abscissa (x) = Right_Abscissa (y)

UP_JUST (x,y)}= Left Ordinate (x) = Left_Ordinate (y)

BOT_JUST (X, Right_Ordinate (x) = Right_Ordinate (y)

HOR_CENT (x,y)= Left Abscissa (x) + [Right_Abscissa (x) - Left_Abscissa (x)]/2 =

Left Abscissa (y) + [Right_Abscissa (y)-Left_Abscissa (y)]/2

VER_CENT (x,y)< Right_Ordinate (x) +[Left_Ordinate (x) - Right_Ordinate (x)]/2 =

Right_Ordinate (y) + [Left_Ordinate (y) - Right_Ordinate (y)]/2

HOR_EQUI (x,y)= Right_Abscissa (x) - Left_Abscissa (x) = Right_Abscissa (y) - Left_Abscissa (y)

VER_EQUI (x,y)&= Left_Ordinate (x) - Right_Ordinate (x) = Left_Ordinate (y) - Right_Ordinate (y)

DIA_EQUI (x,y,z2)<  HOR_EQUI (x,y)A VER_EQUI (x,y)

HOR_UNIF (x,y)< Left_Abscissa (z) - Right_Abscissa (y) = Left_Abscissa (y) - Right_Abscissa (x)

VER_UNIF (x,y) = Right_Ordinate (z) - Left_Ordinate (y) = Right_Ordinate (y) - Left_Ordinate(x)

PROP_EQUI (x,y,z2x> [VER_UNIF (x,y,2)A VER_EQUI (x,y,2)] V [HOR_UNIF (x,y,zZA HOR_EQUI (x,y,2)]

TOT_EQUI (x,y,2)= [VER_EQUI (x,y,z) V HOR_EQUI (x,y,2)A HOR_UNIF (x,y,2)A VER_UNIF (x,y,2)

Table 1. Logical formulas of mathematical relations.

» Proportional equilibrium: three IO are proportionally color, shape, and scale. Visual principles listed in [12]
equilibrated iff they are uniform and equilibrated either include balance, symmetry, regularity, alignment,
vertically or horizontally (fig. 6a). proportion, horizontality,... These principles are sorted by

e Total equilibrium: three 10 are totally equilibrated iff similarity and not by rank of importance because all visual

they are equilibrated either vertically or horizontally, and principles cannot be applied with the same representative-

uniform vertically and horizontally (fig. 6b). ness. Some principles are very straightforward to apply,
some other are more difficult to compel with, and some

] — other become very hard to translate. Moreover, applying
> > E this or that principle mostly depends of the involved IO and

D E the visual aims that the designer has in mind. These visual
_ _ L principles will be now exploited in the definition of two
Fig. 6. Proportional and total equilibrium. placement strategies.

VlSUA.L PR!NCIPLES_ L . A TWO-COLUMN BASED STATIC STRATEGY
Effective visual design of layouts definitely contributes to Description Of The Strategy

quality and usability [9]. The following question arises : The layout grid in our first strategy has the general form il-
what visual principles should guide design decisions ofystrated in fig. 7. Its purpose is to divide the sorted se-
layouts? First things first : the users' task and the informa-quence of 10 into two columns (as in a book)_ The two
tion to be displayed are to be defined before applying visualcolumns are to be equal in length and proportion as much as
principles. Numerous inspiring visual principles come from possible by applying mathematical relationships :

graphical arts, graphical techniques, screen design

guidelines, visual and verbal communication [1,5,6,9,12]. ® Vertical centering for the title and two columns;

These visual princip|es are useful for C|arifying how |ayouts e the four jUStiﬁcationS, the two uniformities and vertical
should be formatted, structured and organised, but do not Or horizontal equilibrium for column contents;

say anything about the content itself. The principles have® proportional or total equilibrium for push buttons,icons.
been arranged in opposite poles on a same scale not only to

visual elements and stimuli are placed in a state of ease,
reducing tension, stress, and increasing pleasance. On the
other hand, contrast is a counter face to this human desire | [Buton | | | [ | [ | [ |
by unbalancing all elements, shocking, disturbing, stimu-
lating, arresting attention. Contrast can be expressed in tone,  Fig. 7. The layout grid in the two-column strategy.

demonstrate and accentuate the wide range of possible | | Title | [Button |

applications but, also, to underline the need of harmony

versus contrast. L]
) . . Interaction objects Interaction objects I:l

On one side, visual design may seek harmony, where all First Column Second Column ]
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Actually, proportional and total equilibrium are the most

complete and aesthetic spatial relationships. Therefore,
these are also the most difficult to apply for the two col-

umns. The summarised steps are the following :

1. the characterisation of the 10 sequence: the contents of

all 10 are identified (identification and descriptive la-
bels, prompt and field);

. the fixation of visual parameters: standard space bet-
ween two lines or rows (l), between label and prompt,
prompt and field (L) in terms of a measure unit (U) (in
characters, pixels or points), font height (H);

. the calculation of standard dimensions of the 10. All IO
are pushed in a vertical stack (fig. 8) whose dimensions
are calculated recursively as the sum of the heights of
individual 10 (fig. 9) : Z :Z hitot

i=1

hoiai

loiai ' loiai

L Hi2

H_

@ Left = Center = Right

oiai

ihoiai ‘

i Ll L loiai

L™ lii i

'Fig. 9. Individual dimensions of 10.

Alignment = 6

4. the computation of the dimensions of the two columns:

the above stack is bipartitioned by finding regular pro-
portions between the columns. If Z/2 falls between two
10, the two columns are directly defined. Otherwise, this
is achieved by minimising the deviations between the
frontier of 10 : if the deviation before the cut IO is
smaller (respectively, greater) than the one beneath, the
splitting will be decided before (respectively, after) this
10:

Compute

k-1 k
g1 = | 212 - Zhitot | y€2 = |Zhitot -Z12 | y
i=1 i=1

€min = MiNE1, €2).
If g1 <&y, thenn =k-lelse p =k;

calculatep:= n-n.

In each column, different relations will be progressively
satisfied: vertical sequencing, justification, uniformity
and equilibrium. For instance, if there exists a sub-se-
guence of 10 of the same type, their labels and fields are
subject to equilibrium. Final dimensiongpand {ot are
derived from heights and lengths of the two columns
with n1, n2 10 respectively:

nl

= tot  + - = max(i
hy ;hltot (m -, 1h igl,...ar:tlot)1

n
ho= ) hiot + (mp-1)I, I = max(icot).
2 i;;l ito (I"I2 ) 2 i:n1+]§,l__(?n)

hiot = H+ 112 + 1 + 1/2 + max(iphp) + 1 + m(H + 1/2),
I'[Ot = |1 + 2L + ll'

. the calculation of the internal proportion: after adding ti-

tle, message area and separators if necessary, the actual
proportion is calculated;

. the adding of standard and custom push buttons, drawn

buttons, and icons (if any). The goal is to choose
whether these buttons will be arranged in column on the
right (fig. 12a) or in a row at the bottom of the
composite 10 (fig. 12b). We already known that, if the
internal proportion it = liot/htot 21, then horizontality

is achieved ; otherwise, verticality results. First, re-
spective dimensions are computed in the two cases ac-
cording to the formulas reproduced in fig. 10, 11. The
orientation is then decided with the organisation heuris-
tic detailed in fig. 13. Proportional and total equilibrium
are tried with vertical or horizontal equilibrium
according to the internal proportion induced by the
chosen organisation. Lgtbe the total amount of icons.



ifg=0,
then
hvert = oH+ (c-1x1/2, |vert = m_ai(Qitot)+ 2L
i=1,...c

else

_ q
hvert= oH + (c - 1)l/2 + 1+ (g - 132 + ) hio

i=1
lvert= max [mai(@itot )+ 2L, mal)(Qitot)]
I=1,...c i=1,...9

Fig. 10. Dimensions for vertical disposition.

if g =0, then
hhoriz = H. lhoriz = & m-ai(q"‘“ )+ (c- 1)L
i=1,...c
else o
Phoriz = max H, mif("gtot N horiz =

q
o MaX(liot )+ (¢ - 1xL + 2L+ ¥ liot + (g - 1)L
i=1,...c )
Fig. 11. Dimensions for horizontal disposition.

112

Cancel
II hvert
= |
| =
|/72¢7:
e
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ﬁi OK ‘ Cancel ey 1hh°"z

lhoriz
Fig. 12. Vertical and horizontal organizations of push but-
tons, drawn buttons, and icons.

If ping=1
then
if hyert= htot
then choose vertical right organization
else
it Thoriz = ltot
then choose horizontal bottom organization
else
if g=0
then choose vertical right
organization in two columns
else choose vertical right
organization in one column
else choose vertical right organization
Fig. 13. Placement heuristic.

7. the sel

an optimisation problem based on

ection of appropriate margins: margins result from
the internal

proportion (fig. 14). This proportion is forced to con-
verge to one of the proportion recommended by Marcus
[9] such as : N2, 1:1+/5/2, 1:2, 1:1.29, 1:1.5, 1:4/3,

1:1.6.
H—> Tite” =~~~ "~~~ "~~~
1/2+1/2+1 i
oL n2 objects
nl objects ] 12 h2
hi
I1
l— "
m(H+12) § | Message zone R
‘ [tot
Fig. 14. Computing the internal proportion.

Examples and Discussion

This strategy is now applied to an example taken in the field
of a hospital admission application. The hierarchy of
predefined 10 is depicted in fig. 15 with the appropriate
information ordering to be respected. DBX denotes a dialog
box, GBX denotes a group box, EBX denotes an edit box,
RBX denotes a radio box, SLB denotes a scrollable list box,
MSG denotes a message area and PBT denotes a push

button.

DBX-Admission

— EBX-Date-of-day
—» GBX-Patient
—» EBX-Name
— EBX-Firsthame
—p EBX-Birthdate
—p EBX-Address
—» EBX-Phone
—p» GBX-Sex
L p RBX-Sex
—» GBX-Civil-status
|—> RBX-Civil-status

—» EBX-Organization-code
—»> EBX-ldentification-number
—p EBX-Affiliation-type
—» EBX-Medecine-man
—» SLB-Service
—p GBX-Room-type
RBX-Room-types
— SLB-Regimen
—» MSG-Information
—p PBT-OK
L—p PBT-Cancel

Fig. 15. Hierarchy of |0.




Admission A RIGHT/BOTTOM DYNAMIC STRATEGY
Ea.t_e of day L] Organization cod__ Strategy Description
T Name 'de”"j;;i};{ggjy"")g After discussing these advantages and inconveniences, static
Firstname ] Medecine mal_] placement strategies (such as the two-column based
Complef‘e”;\hd‘fr‘:sF: ;i:)vnlfe:E strategy) are unable to reach the goal of effective and ergo-
Phone numbep ] .Sm;‘fsemom nomic placement because they are too rigid, not flexible
fgeaale O Two beds room enough for that purpose. A strategy which dynamically
O Female © Four beds room places 10 can offer more alternatives among which we can
~Civil status- S —r choose, refine iteratively. Letj Slenotes the 10 placed at
B;r:,?iiziej time i. S+1 is the next IO to be placed. The idea of the
Owindowe right/bottom strategyconsists of following the visual con-
O bivorced tinuity principle by either placingj$1 on the right of Sor
[ beneath S The placement strategy is defined as the follow-

Fig. 16. Example with two-column strategy ing
This two-column based strategy produced the graphicalf the total length does not exceed the limit

dialog box of fig. 16. We now analyse this strategy : then ] . )
place $+1 with horizontal sequencing

three cases are to be considered
1. height ($ = height ($+1)
apply proportional uniformity

flexibility : the strategy provides a tree with physically
arranged 10 and supports the information ordering since
the 10 ordering reflects the information ordering. This

strategy is rigid since it proposes a single version of the ~ 2. height (§) > height ($+1)
future dialog box according to a constant layout; if Si+1 = edit box
then
e button placement the strategy always places buttons if Sj = list box or edit box
either horizontally at the bottom of the dialog box or then apply bottom justification
vertically on the right of the dialog box. Though always else apply upper justification
consistent and visually isolated, these placements re- 3. height ($) < height ($+1)
quire a lot of space; if available space is sufficient
e column placementthe strategy attempts to share out IO g}_gg r?g?(li)r/n?:étagquéjrs;gls(;;itéc;]igrllg(.fig?7b)
equally amongst the two columns to preserve balance Ise '

and repartition. Thus, if the number of IO is high, a
visually appealing dialog box will result; if the number
of 1O is very low, a flat unappealing dialog box may be
viewed and horizontality become irrelevant;

place $+1 with vertical sequencing.

proportion : the strategy uses a convergence to a rec-
ommended proportion. This could resize global dimen- Si

sions if the current dialog box has bad dimensions, but ’
this can potentially lead to an increase of the global di-
mensions. But the dimensions are big regardless th
unused greyed regions showed in fig. 16.

Si+1 Si+l

Fig. 17. Two situations in the Right/Bottom Strategy.

Because each step consists of two alternatives, the space of
all placement alternatives becomes a complete state-space

alignment : the strategy automatically establishes all which is a binary tree. Atateis a set of placement condi-

possible alignments increasing the feeling of unity; tions tha}t describe the system at a 'specifie'd point during 'Fhe
processing. At each state, dynamic heuristics are applied

grouping: the strategy lay out 10 in each group recur- depending on the sequence and type of 10. These heuristics
sively, thus preserving the grouping principle. are based on the mathematical relationships. For example,

] apply horizontal equilibrium among horizontally placed 10,
The two-column strategy lacks both generality and reus-anply vertical equilibrium among vertical group, apply

ability on other contexts. This strategy have been so definegyoportional or total equilibrium for any group of radio
to conform to a predefined grid so that changing the numbethoyes. Finding a good placement then consists of

of columns, modifying the tile or push button location is not
supported. The last goal for this strategy was to build a,
narrow, specific tool for business-oriented applications, and

therefore more sophisticated than a large general tool wherg

precision and consistency can be endangered. .

browsing the tree,

examining right/bottom alternative placements at each
state,

applying placement heuristics,

cutting branches which lead to unpleasant placements.



Some Placement Sub problems The principle of the placement technique for radio buttons
In the placement problem, two particular problems can be(fig. 18) is to "square" as much as possible the arrangement
readily solved due to their well-known nature : of radio buttons to reach equal balance and repartition.
Grouping is automatically done by surrounding the radio

1. the placement of labels : identification labels of 10 canitems by a group box. Horizontality is only preferred for

either be placed on the left of the 10 or on the top of it. short radio items.

In the first case, horizontal sequencing and bottom jus-

tification are applied ; in the second case, vertical se-pynamic Heuristics

quencing and left justification are applied. 1. If a right or a bottom placement involves a horizontal or
vertical dimension that exceeds a maximum value (or the
if ni >5, screen space dimension), cut this branch;
then 2. If the remaining space betweepJSis large, the S
if ”[[r'lseﬁve” should be placed at the bottom gfoSwith left justification
computes = the greatest squared number (fig. 19);
which is smaller or equal tham
ifs=ni Si3 Sz
then :
place radio items in s x Vs squared | S
grid ‘
else Si1 ‘
computeA =ni - ¢ i ‘ Sir2
place radio items inNs x Vs squared :
grid with a row ofA items | @ ——— .
ise Already placed 10 10 to be placed
computeni =ni- 1 Fig. 19. Space heuristic.
go to the "even" case and place radio items in
a square with a row of one item 3. If a branch leads where a large IGQ.{Bis placed on the
else right of a former 10 (§1), cut this branch to avoid placing
ifn l[h: ﬁ Si and $+1 on the bottom of i (fig. 20y
if | <Imax ‘ s
then S |
place radio items in a 2x2 grid A ‘
else ‘ Si- ‘ Si1 St
place items in a 4x1 vertical grid I
else ‘ i1 ‘ Sir2
fni=s, | e
th—:; | < Imax S LJr{plieaisaintiplz;cémienit o ‘ 10 to be placed
- t_h n Fig. 20. Placement heuristic for large 10.
ﬁl?ricforna;g;%ﬁgms na b 4. If there exists a sub—sequence_ of similar 10, their_ labels
else and/or their prompts and/or their controls are subject to
place radio items in a 3x1 left/right justification (fig. 21, 22):
vertical grid
else <j < ia= oi =..=0i
it ghlmax t_];éri k tg I<j<k<n et oig=oigs1 = ... = 0ig
then .
~ place radio items in a 1x2 compute fjn = ”.L',”(L") Imax= m.f}xﬁ")
horizontal grid it I min € [max- 5+ max]
else _ . (* if the length deviation does not exceed 5 units [f)
plaqe radl_o items in a 2x1 then
vertical grid TVieli Kl Ir =1
Fig. 18. A Placement technique for radio buttons. - Itheer[f'agplly Illef;jngﬁl)‘?cation of labels %
2. the placement of radio-buttons : a small algorithm %9. !
Viell,Kl: hi = (Imax- li)spaces Hi

technique (fig. 18) is suggested to preserve balance,
unity, and repartition. Lati be the total number of radio
items and the maximal length of the items.

(* else apply right justification of labels *)
Fig. 21. Justification heuristic.




(1.1)

Name{ | _ _Name: [ ] I

Company: | Company: | (1.2)

Name [ | Namel[ | 21.1.1)

Company: | Company |

Fig. 22. Left and right justifications of labels.

5. Labels of 10 could be left justified with labels of group (-2-2)

L

boxes (fig. 23); [

Name: [ | Name: [ ] I(l-2-2)

L

rddreu TAddress I
—

Fig. 23. Label placement heuristic.

6. Sequential group boxes could be proportionally equili- (1.1.1.1)

b > 33. (* branch cut due to heuristic 1 *)

brated (fig. 24); I(1.1.1.2) _ . i
[~ Paragraph = — Paragraph | 4 |

(1.1.2.2)

[ T ] [ 7
[ Alignment [ Alignment™ | I—I3 |

(1.1.2.2)

| 1 ][ 7

Fig. 24. Sequential group boxes heuristic.

3

Examples and Discussion |

4

In order to illustrate how the right/bottom strategy works, (1.2.1.1)
let us show a hypothetical example with six 10 and three(l_z_l_z)

b > 33. (* branch cut due to heuristic 1 *)

push buttons to be laid out (fig. 25). Dimensions of thesej

L

are : 101= (8 ; 0,5), 102=(12 ; 0,5), 103=(6 ; 1,5), 104=(10 |

: 1), 105 = (13 ; 0,5), 106=(8 ; 2,5) ; Button : B1=(3 ; 1),

B2=(3; 1), B3=(4 ; 1) I

4

[ 1 ] B1

B2

w

6

Fig. 25. Pool of 10 in the example

We now build the state-space where 1 denotes a righfj
placement, 2 denotes a bottom placement. (1.2.2) could b
read as a right placement for 101, a bottom placement fo
102, and a bottom placement again for 103.

1)
|

As we can see, the right/bottom strategy allows the designer
to dynamically follow the layout of a PU. A computer-aided
tool for displaying the different steps for this is welcome.
Moreover, multiple solutions are offered to the designer,
from which a final layout is kept. The last solution above
(1.2.2.2.2.2) is the "vertical and left-pushed" layout that
may be obtained with UIDE [3] and GENIUS [7].

Therefore, their strategy can be considered as a particular
case of the right/bottom strategy. On the other hand, the
right/bottom minimises unused blank spaces by condensing
the placement of 10. This is a good point if the screen

ensity does not become huge. In order to control this
ensity, additional dynamic heuristics should be provided.

. f course, new heuristics might always be supplemented,
but this requires an important job resulting from intensive

testing with examples. The cost for obtaining this expertise

is significant and not negligible.



Final possible solutions are :

(1.1.2.1.21
| I ] [ 7
| :
B
(1.1.2.2.2.1)
L 1 ][ | B1 I
:
| : o
| 5 |
(1.2.1.2.2.1)
| 2 |
| :
(1.2.2.2.2.2)

L L |
| 2 |

B3

3
6
]
G

The final result of the example is depicted in fig. 25.

The right/bottom strategy is quite the opposite of the two-does not guarantee an aesthetic-optimal

generation may be considered as a fair
starting input for manual refinement. This
task can also be computer-aided supported to
avoid any catastrophe of the designer. For
instance, the designer should be not allowed
to destroy some parts that are already well
placed.

CONCLUSION AND FUTURE WORKS
Experiments with Static and Dynamic
Strategies

What could be interesting is to automatically
evaluate each result of the two strategies
according to different metrics. The two-
column strategy may receive a LA-score
(defined by Sears [10]) which is worse than
the right/bottom strategy. It is more likely
that the right/bottom strategy provides a
layout which should be quasi-LA-optimal
since it tries to follow the most frequent
sequence among IO and to minimize blank
space and gaps between groups.

But this conclusion seems not to be obvious.
Having an optimal layout for one metric does
not necessarily lead to an optimal solution
for another metric. For instance, a layout
generated by the two-column strategy shall
benefit of a good score in measuring its
symmetry, balance, and alignments. But it
will certainly not receive the best score in
measuring the Layout Appropriateness. Our
opinion is that having a LA-optimal layout
layout for

column strategy : the first is only driven by user-definable increasing the subjective satisfaction of the user. The two-
heuristics, whereas the former is unmodifiable. In each casegolumn strategy should gain a good score for the
it is already been proved [3,4,11] that a direct-manipulation predictability too since its consistency is checked each time,
graphical editor should provide complete facilities for whereas it regrets not to have a good score for the economy
tailoring the final layout of the PU. The output of the metric since remaining spaces are left.
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Figure 25. The example resulting from the Right/Bottom strategy.



Our final conclusion is that we have to look more at layout problem. In fact, the layout problem in this case no
dynamic strategies than at static ones because they can benger consists of a layout grid, but a layout frame with
more suitable and adaptable to one particular environmenbblique, non linear, curvilinear lines rather than only verti-
by adjunction of heuristics. We also believe that future toolscal and horizontal lines.

for computer-aided layout should encompass different
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