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many real-world problems in order to find the most appropriate solution, must
evaluate and evaluate frequently, for all options. for example, in the context of [
1 ], a criterion was used to determine which of a set of possible financial
strategies was optimal. this criterion represented a trade-off between return
and risk for a given investment strategy; each point in this trade-off therefore
corresponded to a different strategy. in principle a strategy may be employed
simultaneously to different instances of the same problem, so within this
context, every point in the trade-off was evaluated several times. in this paper,
a similar situation arises. here every possible solution to the problem is
combined with all the attributes, and evaluated to determine the objective
value associated with each. all possible solutions are then ranked in order of
objective value. much of the time, when developing a solution, a designer may
be faced with a choice of a design option or a sequence of design options for a
given problem space. the designer may wish to explore a design space via a
suite of design options or just examine the effect of one particular option on the
whole design. often this means considering many design options
simultaneously. typically, an optimization problem can be formulated as a set of
constraints, each of which relates a design variable (or decision maker's
preference) to the objective and its derivatives of the objective. the key
challenge with a traditional optimization problem is how to account for
parameter uncertainty, which has a significant impact on the parameters'
impact on the objective function. a parameter can be considered to be a fixed
value, with uncertainty bounded by a known probability density function.
alternatively, a parameter can be considered to be a random variable, with
uncertainty bounded by a known probability distribution. for example, for
certain performance measures, the performance of an overall system may be
evaluated at a given period of time, for a given cost budget, in a given weather
pattern and with a given fleet size.
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to address the challenges associated with interactive multiobjective
optimization, we present sagesse, a decision support methodology, which relies
on interactive multiobjective optimization. its innovative aspects reside in the
combination of (i) parallel coordinates as a means to simultaneously explore

and steer the underlying alternative generation process, (ii) a sobol sequence to
efficiently sample the points to explore in the objective space, and (iii) on-the-

fly application of multiattribute decision analysis, cluster analysis and other
data visualization techniques linked to the parallel coordinates. an illustrative

example demonstrates the applicability of the methodology to a large, complex
urban planning problem. figure 10. depiction of the k-medoids cluster analysis
results in 3d scatter plots for increasing number of clusters k. colors indicate

similar solutions belonging to a same cluster, and black diamonds indicate the
representative solution (medoid) in each cluster. (a) number of clusters is k = 2.

(b) number of clusters is k = 3. (c) number of clusters is k = 4. (d) alternate
visualization of (b) with parallel coordinates chart (k = 3), where medoids are

denoted by thicker lines. figure 8. (a) shows a highlighted polyline and the role
each axis played in its problem formulation (purpleobjective, bluerange,

redconstraint), as well as the drop-down menu used to add axes. (b) shows a
different highlighted polyline, which is constrained on both fourth and fifth axes.

bold labels indicate the axes based on which a linear gradient coloring is
performed. (c,d) show the annual energy supply shares by technology per

building for the solutions highlighted in (a,b) respectively. 5ec8ef588b
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