






M. Morin et al. Decision Support for SAR Response Planning

(a)Myopic heuristic search plan,
99 % of improvement after
23 seconds

(b) MILP-Im search plan,
98 % of improvement after
990 seconds (including prepara-
tion time)

(c) MILP-ImH search plan,
100 % of improvement after
324 seconds (including prepara-
tion time)

Figure 9. Grid D: proposed search plans with 5 SRUs on a grid of 47 by 49 cells

solution. Although the MILP-Im model achieved only an improvement of 98 % within 15 minutes, that particular
solution was found after approximately 15 minutes (990 seconds). That is, the MILP-Im model found a solution
within 2 % of the best-known solution after more than twice the time required (324 seconds) by the MILP-ImH
model to find the best-known solution (100 %).

CONCLUSION

In this paper, we have presented a novel model based on mixed-integer linear programming to solve the search
planning problem of allocating multiple search resources in response to a Search and Rescue incident. The
algorithms developed are meant to be implemented in a decision support system for search mission coordinators
who must plan and coordinate SAR response when time is a critical factor. Our model proposes search plans that
assign search aircraft to non-overlapping rectangular search areas in such a way to maximize the probability of
success while taking into account operational constraints. We compared two versions of our model, with and
without a startup heuristic, to an older existing model proposed by Discenza 1978, using problem instances of
realistic size. We showed that we are able to generate, in a reasonable time, operationally feasible plans for searches
conducted in open and vast spaces. One particularly interesting result is the ability of our myopic heuristic to
quickly generate quite a good search plan as a first solution, albeit not an optimal one. This is valuable since it
quickly provides the search mission coordinator with an initial plan that could be improved upon while resources
are being tasked or other preparatory activities are conducted. The work presented here served as a basis for an
ongoing contract to implement search planning optimization in a decision support tool. More experiments with
more cases are planned to thoroughly evaluate performances and make final recommendations. Ultimately, as our
models get implemented in the Canadian Coast Guard operational decision support tool, we can expect an increase
in the chances of finding survivors more quickly and in more lives being saved.
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