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Construction of Evacuation Guidance Method Taking Account of the Degree of
Hazard to an Evacuee in the Situation of a Building Fire

(O Toshiya KATO (Univ. of Tokyo), Atsushi YAMASHITA (Univ. of Tokyo),
and Hajime Asama (Univ. of Tokyo)

Abstract— In the situation of a fire, an evacuation system, which guides pedestrians in a building to exist safely,
is required. In this research, the spread of fire and smoke is assumed to be predictable beforehand. Moreover,
the method of evaluating evacuee’s suffered danger and evacuation time is proposed. Experiments show that our
proposed method enables a pedestrian to evacuate safely.
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Fig.1 Evacuation Route
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Fig.2 Green Arrows: Shorter Evacuation Route;
Black Arrows: Longer Evacuation Route
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The pseudocode uses the following functions to manage the priority queue: U.Top() returns
vertex with the smallest priority of all vertices in priority queue [/ . U.TopKey( ) refurns the smallest
priority of all vertices in priority queue [/. (If {/ is empty, then U TopKey() returns [oo; oo].)
UPop( ) deletes the vertex with the smallest priority in priority queue [/ and returns the vertex.
Ulnsert(s, k) inserts vertex s into priority queue I/ with priority k. U.Update(s, &) changes the
priority of vertex s in priority queue I/ to k. (It does nothing if the current priority of vertex s
already equals 4 .) Finally, U Remove( s ) removes vertex s from priority queue L.

procedure CalculateKey(s)

{01} return [min(g(s), rhs(s)) + h(s, s40q1): min(g(s), rhs(s))l

procedure Initialize( )

{2y =@

{03} foralls € S rhs(s) = g(s) = oo;

{04} rhs(sstart) = 0;

{05} Ulnsert(s.¢ant , CalculateKey( s, ¢a e ));

procedure Update Vertex(u )

{06} if (v # Sytart) rhs(u) = ")i":’el’rtd(-u) (y(s’} + (:(.ql, u));

{07} if (v € U') URemove(u);

{08} if (g(u) # rhs(w)) Ulnsert(wu, CalculateKey(u));

procedure ComputeShortestPath( )

{09} while (U TopKey() <CalculateKey(s ;o) OR 7hs(s ,41) # 9(35001))

{10} u = UPop();

{11} if(g(u) > rhs(u))

{12} g(u) = rhs(u);

{13} forall s € Suce(u) UpdateVertex(s);

{14} else

{15} g(u) = oo;

{16} forall s € Suce(u) U {u} UpdateVertex(s);
procedure Main( )

{17} Initialize();

{18} forever

{19} ComputeShortestPath( );

{20}  Wait for changes in edge costs;

{21} for all directed edges (u, v) with changed edge costs
{22} Update the edge cost ¢(u, v);

{23}  UpdateVertex(v);

Fig.3 LPA* Algolithm Retrieved from D* Lite'3
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