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Fig. 1 An example of an emergency department plan
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Fig. 2 The emergency department plan its spatial relation graph of it
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Fig. 3 A plan and its spatid relation graph
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Table 1. Variables needed to calcul ate the betweenness centrality of vertex (1)

The shortest path between the two graphs and the
length of the one is going to be:

The shortest path in general is between the two
graphs:

091(1 Node): The shortest path that exists between the

Oand 1, and it passesfrom1=1

0y2(1Node): The shortest path that exists between the
Oand 2, and it crossesthe 1st = 2

093(1 Node) : The shortest path that exists between
the0and 3, and it passesfrom 1, = 2

012(1 Node): The shortest path that exists between the

1and 2, and it crossesthe 1st =1
013(1 Node) : The shortest path that exists between
theland 3,andisgoingtobel=1

d,3(1 Node) : The shortest path that exists between
the two and the 3 and the second oneis going = 2

0y, : BetweentheOand1=1

0,2 . BetweentheOand2=2

0y3 : Betweenthe 0 and 3= 2

01, . Betweentheland2=1

013 . Betweentheland3=1

0,3 : Betweenthe2and 3=2
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29. Betweenness Centrality
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With the emergence of space syntax theory in architecture, the possibility of
transforming architectural plans into graphs was created and then the graph theory
was introduced as one of the main methods for analyzing the spatial layout. The
centrality criteriais regarded as features which can be used for quantitative analysis of
spatial layout. In this regard, the present research seeks to use the concepts contained
in the centrality criteria for analyzing space relationships, especially in functional
plans. For this purpose, the emergency department of hospitals is selected as one of
the most functional applications. In order to analyze the emergency plan, it should be
noted that there are some areas in which their relationship and spatial layout play a
vita role in their performance. Thus, an emergency plan, which includes both the
therapeutic and urgency domains, was developed in the present study in order to
analyze the performance of these domains and their associated spaces. As a result, the
spaces and existed domains were first encoded in the plan and then, the plan
transformed into a graph by using the space syntax theory of the plan. In this regard,
the Cytoscape software was used to calculate the centrality criteria. The results of the
analysis indicates that using some centrality criteria, especialy the criteria for the
betweenness and closeness centrality, we are able to analyze the layout of the
domains and their associated spaces in the plans.
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