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The Names of Spaces

Plan

(0)Hospital yard{Outer Space), (2)Emergency Lobby, (4) Triage, (5]
Waiting room, (8) Reception, (9) Hospital Discharge, (10) Cash Desk,
(13) Pharmacy, {22) Nurse rest room, [24)W.C, (33) CPR, (34)
Surgery Room, (35) Scrub, (36) Clean room, (38) Equipment
room,(83) Observation Zone, (91) W.C,(93)Nurse Station,(34)
Madicine room,[138) Doctor’s office, (166) Genaral Treatment
Zone, (167) Acute Treatment Zone, (267) W.C, (268) W.C, (285)
Cleaning room, (290} W.C, (335) Isolation room, (336) W.C, (337)
A35) W.C

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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Outer space

Fig. 3 A plan and its spatial relation graph
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Table 1: Variables needed to calculate 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
0 and 1, and it passes from 1 =1

092 (1Node): The shortest path that exists between the
0 and 2, and it crosses the 1st =2

093(1 Node) : The shortest path that exists between
the 0 and 3, and it passes from 1, =2

012(1 Node): The shortest path that exists between the
1 and 2, and it crosses the 1st =1

013(1 Node) : The shortest path that exists between
the 1 and 3, and is going tobe 1 =1

0,3(1 Node) : The shortest path that exists between
the two and the 3 and the second one is going =2

0y : Betweenthe O and 1 =1

0y, : Between the 0 and 2 =2

093 : Between the 0 and 3=2

01, - Betweenthe l and2=1

013 - Betweenthe l and3 =1

0,3 : Between the 2 and 3 =2
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Fig. 4 The Special Relation of Vertex (2)
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Table 2: The calculation of betweenness centrality for all vertexes
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Table 3: The calculation of closeness centrality for all vertexes
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Table 4: The calculate of eigenvector centrality for all vertexes
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13. Network Centralization
14. Revelatory Case Sampling
15. Freeman

16. SNA (Social Network Analysis)
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19. Hillier

20. Hanson
21.Hart

22. Moore

23. Connectivity
24. Integration
25. Control

26. Choice

27. Depth
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28. Closeness Centrality
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 criteria is 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
vital 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, especially 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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Space syntax theory, Graph theory, Centrality criteria.
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