Visual Reflection: Language, Action and Feedback
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Abstract associations and contexts are regions that group concepts.
When instantiated they represent a particular characteristic
This paper addresses the direct manipulation of cogni- of a reasoning process. They correspond to the representa-
tive maps. It describes its components and manipulationtion level of the visual language (see fig.1).
and proposes an object model that defines the properties Concepts, associations and operatorsigmendentob-
relevant to build elaborated feedback. It also presents a jects. The objects they depend on are catledhinants.
metaphor based feedback dialect that is able to communi-Dependents have properties determined by constraints de-
cate the complex constraints of cognitive maps. fined in their dominants. Concepts depend on contexts. As-
sociations depend on concepts (at least two) and contexts
and operators depend on associations.

1 . |ntr0dUCtI0n View on A View on B View on C
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Cognitive maps are visual languages used to understand /
thought [10]. They aim at the exploratory classification and
identification of the concepts and relations that reflect rea- Teleport Telepor
soning, thus including multiple levels of formalization. This
flexibility, while profiting from the advantages of a visual ﬁgm

representation, lead to its widespread application [12, 8]).
The most common representation of cognitive maps uses
graph-based diagrams. The constraints on the visual el-
ements convey the syntax and semantics of the underly-
ing conceptual model. Contrary to formal languages, the
uncertainty of the mapped knowledge requires particular

Representation
level

constraint forms (e.g. a causal relation between symptoms Context A Context B Context C
probably should not be drawn, with a degree of evidence). _
While direct manipulation is adequate for the creation of Figure 1. Language levels.

cognitive maps, the dynamics and uncertainty of the con- _ N

straints introduces new challenges, particularly in the defi-  TO Specify a cognitive map, users engage on an ex-
nition of elaborated semantic feedback. The work reportedPloratory process, where the language components are cre-
here addresses these challenges. ated, modified and deleted. This richer perspective of the

language will be designated the interaction level (see fig.1).
At this level, concepts, associations, operators and contexts

2. Language and action exist as well. However, a representation element may have
more that one view. Two particular views of contexts where
The basic elements found in cognitive maps @n- introduced:Teleports andContext Views
cepts Associations Operators and Contexts Concepts Teleports are regions that represent channels to other

are nodes that symbolize the variables involved in the rea-contexts. They do not contain concepts. Instead, they com-
soning process. Associations are arcs and symbolize relamunicate with a target context. Concepts dragged therein
tions between concepts. Operators are nodes that combinwill enter the target context. Two teleports are shown.
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Context Views are regions that represent windows over (or dominants), the destination dominant and the device of
target contexts (see [6] for details). The functionality they manipulation (see fig.3). Once the manipulation starts, the
provide is similar to that of current toolkit views (e.g.

scrolling) with two basic extensions. They change the shape S «——|*—— Contexts (dominants)
of arcs, so that they flow continuously between views, and 7y Concgg;igzigmgéﬁg)
hlde arcs _tha_t end or begin in non—V|S|bI(=T nodes (_see interac- @ O conjectural component
tion level in fig.1). Context views are articulated in order to Device (of manipulation)
determine the shape and visibility of the arcs. An Integrated {} logical component
Multi View (IMV) object manages a set of context views. E>> /8 physical component

3. Feedback Figure 3. Actors and components.

manipulated object can be separated tatggible andcon-

jectural components. The tangible component refers to an
already existing object, while the conjectural one refersto a
(9rospective occurrence that may be viable or not. The de-

vice comprehendsphysicaland alogical component. The

In order to define rich feedback dialects, an object model
was defined and the actors involved in a drag and drop ma
nipulation were identified. Their properties can then be
managed to assemble feedback dialects, able to convey t

the user the constraints imposed on the language elements. C .
physical is a mouse, a keyboard, a voice command set, etc.

Exit thrgihold ------------------- The logical one coincides with the cursors of pointing de-

An Objeci™, remiter threshold vices. For other physical devices a logical representation is
n - created.

Feedback dialects, supported by the parent's model, are
defined with these objects and components. Their shapes,
visual attributes and relative positioning may be changed

§ ............ .E '-_.: ...»"An ObjeCt

Attraction figld """ Aforce Rejection field dynamically, at each manipulation step (even for physical

boundari AR 2 h . . . .
cuncaries boundaries devices e.g. force feedback joysticks). Current user inter-

faces only change the shape of the logical device and one of
the manipulation components (that most of the times coin-

Obijects define amttraction and arejection field. In cides with the logical device). Next, we present a metaphor

each field they define a corresponding force (see fig_2)_that manages actors in order to provide richer feedback. An

When a dependent object is manipulated out of the domi-‘ﬁ’lltematlve Is discussed in [7].

nants’ influence it feels the dominants attraction force. The
exit-threshold defines the line where the attraction force 3-1. The membrane metaphor
ceases. When a non-dependent object is manipulated to
become dependent of another it feels the latter's rejection In the membrane metaphor the outline of dominant ob-
force as soon as it enters its corresponding field. When thejects is distorted as if it was a membrane. The distortion is
enter-thresholdis reached the force ceases and the first ob- applied until the logical device reaches a threshold. The size
ject becomes dependent on the second. of the field and the length of the distorted boundary convey
Attraction and rejection forces and fields depend on the the strength of the constraint.
dominants, on the manipulated object and on the manipu- Fig.4 represents the definition of an association. The exit
lation meaning (e.g. copy, move and merge). Field bound-and enter thresholds are shown as dot-dash ellipses in the
aries do not necessarily have a shape similar to the object, oorigin and destination concepts. The beginning of the fields
a common center. Distorted fields may be defined to estab-coincides with the objects’ outline. In (a), the concept out-
lish preferential entering or exiting directions. Thresholds line is distorted until the exit threshold is reached. There-
can also be adjusted after the fields are entered. after, the conjectural component of the association is shown.
The model is common to all the elements of the inter- Its dotted appearance reflects that it will not be created until
action level. Teleports and context views will represent the a destination is found. The small plane indicates that the
constraints of the target contexts in their own fields so that manipulation is flying over the diagram space in search for
manipulation feels similarly. Nevertheless, field shapes andanother concept. When the logical device enters the rejec-
forces do not need to match those of the target. They will tion field of a destination object (in (c)), the distortion of
be adapted to the size and shape of the teleports or views. its outline starts. Once the enter-threshold is reached the
The actors involved in a generic drag and drop manip- distortion ends and the conjectural component changes its
ulation are: the manipulated object, its original dominant style (to a solid arrowhead arc).

Figure 2. The parents’ model.



Penz and Carriz[11] and Benford and Fadii [4] pro-
/ C>% Q posed the inclusion of sensitive areas around objects. The
models allow objects to "feel” each other and react accord-
f Q ")% ingly. Rejection fields of the parents’ model offer an ap-
Exit threshold proach similar to active areas (on the first model) and nim-
a) are you sure? b) ok! Find destination! bus (on the second). However, the definition of a dual at-
traction field and the introduction of forces allow easier con-
struction feedback dialects, not aimed by the other works.

\% 5. Conclusion and future work

Enter threshold
c) are you sure? d) ok! I'll be a destination! . Thg wo_rk described here emerges from the req_girements
identified in the development and usage of cognitive map-
Figure 4. Reluctance to association. ping tools [5]. This paper presents the representation, in-
teraction and feedback components required to specify and
e ———— ‘ —— explore cognitive maps. It proposes an object model deal-
3 ; - ing with the constraints that result from the uncertainty of
‘ 3 : : knowledge expressed in those maps. Based on the approach
@Q ‘ : a feedback dialect conveying resistance is proposed.
} Our current work focuses on the empirical evaluation of

the approach, particularly within an ongoing project, named
Cognitive Mapping of the Negotiation Processes. Future
plans include integration with a group decision support sys-
tem [1]. The highly interactive nature of these systems will
Fig.5 depicts a situation showing different influence provide a valuable contribution to the evaluation.

forces: smaller for attraction (on the left) than for rejection.

The length of the distorted area (smaller for attraction) con- References
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Figure 5. Resistance to re-classification.
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