
100 times, where in each run, di�erent random choices were
made for the objects, and the results were averaged.

Table 1: Pre-processing times, in milliseconds, for 5
search queries, over a dataset of 419 objects.

Algorithm Full Order Partial Order No Order
bGre 0.6 22 115
wGre 1.6 34 167
wOpt 145 3015 16,217
Med 244 5146 26,207

I. EXAMPLES OF SPECIFIC ROUTES
We present two cases that illustrate some of the di�er-

ences between our algorithms. In these two cases, we used
real-world datasets, and we run our algorithms so that the
results will re
ect the actual behavior of the algorithms. For
simplicity of presentation, there are no order constraints in
the two examples of this section.

The �rst case compares the greedy algorithm to MED,
and it shows why in many cases MED outperforms greedy.
It is presented in Figure 14 .

Figure 14: A scenario where the route computed by
Greedy (solid line) is signi�cantly longer than the
route computed by MED (dashed line).

Example I.1. In this example, a route search with �ve
queries is considered. The objects to be visited are depicted
by plus, star, triangle, circle and square icons. The route
provided by the greedy algorithm is depicted with a solid line
and some locations where the user provided a feedback are
depicted as a number inside a circle. The route that MED
computed is depicted with a dashed line, and the locations

where the user provided a feedback are shown as a number
inside a square.

The result of one of the search queries consists of a single
object, and it is depicted using a black square at the bottom
left corner of the �gure. Since there is only one such square,
the route must go via this location.

MED \plans" the entire travel, and thus, it goes from the
start location to the location of the black square. (This is
also marked by the number 2 inside a square). Then, MED
continues directly to the target location going via the other
objects it needs to visit.

The greedy algorithm goes to objects that are near the line
that connects s and t. It leads the user to the locations de-
picted by 1,2 and 3 in a circle. The greedy approach leads
toward t till there is only one query left to satisfy|the query
whose answer is the black square. This forces the route to
lead back in a direction opposite to t, visit the black square
and continue to t. Going back and forth due to lack of plan-
ning causes the greedy to be ine�cient in such case.

The second example compares Optimistic to MED.

Figure 15: A scenario where the route computed
by Optimistic (solid line) is signi�cantly longer than
the route computed by MED (dashed line).

Example I.2. The scenario depicted in Figure 15 illus-
trates the superiority of MED over Optimistic. In this sce-
nario, the route-search query consists of three search queries
whose results are depicted by plus, star and pentagon icons,
respectively.

The pentagons represent cinemas. In this scenario, cin-
emas have a probability of 0.7. There is a cinema near t.
Optimistic computes the shortest route and reaches that cin-
ema (see the number 1 in square near that cinema). How-
ever, in many cases this cinema fails to satisfy the user. In
these cases, the route continues to a cinema that is far from
t (there is an icon of the number 2 inside a square near that
cinema). So, in this scenario, Optimistic generates a route
that frequently goes back and forth.

MED, on the other hand, considers the case that the cin-
ema near t will fail and hence, it visits cinemas on the way
from s to t (these cinemas are marked by 1 and 2 in a cir-
cle). If cinema 1 fails, the route continues to 2 with only a
small increase in the total length, whereas for the route of
Optimistic, when the �rst cinema fails the increase in the
length of the route is large.
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