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Enumeration of Region Partitioning for Evacuation Centers Using Reverse

Search and Zero-suppressed Binary Decision Diagram

Atsushi TAKIZAWA, TAKECHI, Yukio OHTA and Naoki KATOH

Abstract: It is important to provide sufficient evacuation centers and to appropriately partition the

whole region into small areas, such that a unique evacuation center is located in each area and the

people living in the area can easily evacuate to the center. However, it is hard to find an optimal

region partitioning. In this research, we propose a method to enumerate all partitioning patterns

using reverse search (Avis and Fukuda, 1996) and Zero-suppressed Binary Decision Diagram

(ZDD; Minato, 1993) that satisfy several conditions. We apply the proposed method to Kamigyo

Ward of Kyoto City, Japan.
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WETE (reverse search), ZDD (zero-suppressed binary decision diagram)
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Algorithm 1 WHEFRIC K 2 B — ek O Rk b1 256
l. R« Rypor; j< 05

2. repeat

3. while j < §(R) do

4. jej+1;

5. If Adj(R,j) # null and

6. foarent(Adj(R,j)) =R then
7. R' « Adj(R,));

8. if R’ does not satisfy the

9. capacity constraint or

10. the distance constraint then
11. go to line 3;

12. end if

13. R«R;je0;

14. Output(R);

15. end if

16.  end while

17.  if R # Ry,o then

18. R" <« R; R « fparent(R); J < 05
20. repeat j « j+1

21. until Adj(R,j) =R’

22.  endif

23. until R = R,,,; and j = 8(Ry40t)
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1. ZDD « @, construct 0ZDD, SZDD.,c € C
2.Forall e€ E

3. Apply Algorithm 1 to e and obtain the set of
regions R,

4. Construct ZDD, for R,

5. If ZDD =9

6. ZDD « ZDD,

7. else

8. ZDD « ZDD X ZDD,

9. ZDD « ZDD \ ZDD. Restrict(0ZDD)

10. endif

11. end for

12.Forall ceC

13.  ZDD « ZDD.Restrict(SZDD,)

14. end for
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