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ABSTRACT

Considering the population density in Tehran as the capital of the country, the sensitivity of hospital use and
its effective role in ensuring the health of the individual and society, the importance of identifying suitable
locations for hospital construction is one of the priorities of urban planning and design. District 4 of Tehran
is known as one of the most populous, extensive, immigrant and most construction areas in Tehran. The
purpose of this study is to select a suitable location for the establishment of hospital centers and to
investigate the optimal distribution of hospitals in District 4 of Tehran using new methods, models and
according to the effective criteria in locating medical centers. In this research, first, descriptive-analytical
method was used to collect information and effective indicators in locating hospital centers were extracted.

Then, using Analysis Network Process, the purpose, criteria and sub-criteria were examined and finally the
layers were analyzed. Then, using ArcGIS software and the overlap model, suitable centers for the
construction of the hospital were determined. Among the locations extracted, the most suitable location for
the construction of the hospital was determined using the colonial competition algorithm (ICA) and the
implementation of this algorithm in Matlab software. Then, using the Q method, statements related to the
desirability of the final location were extracted. Also, by asking experts about the propositions related to the
desirability of the chosen location, 13 propositions were extracted and categorized into 5 attitudes using
exploratory factor analysis in SPSS software. So that 53.84% of the participants were in the view of group 1,
15.38% in the view of group 2, 15.38% in the view of group 3, 7.69% in the view of group 4 and 7.69% in
the view of group 5. The first view of the desirability of distance from airports, stadiums, green space,
telecommunication towers, radio, television, gas stations and similar centers, police stations and law
enforcement, the second view of the desirability of distance from other health centers and hospitals As well
as educational spaces, the third view of desirability in terms of distance from industrial centers and pollution
sources, the fourth view of desirability in terms of distance from military centers and bus terminals, etc. and
the fifth view of desirability of distance from main communication routes and densely populated centers Is
included. Attitude one has the highest and attitude five has the lowest value.
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Extended Abstract

1. Introduction

Today, health and treatment services (hospitals) are
considered as one of the urban infrastructures in
line with the development of the regions, and its

purpose is to raise the level of health and increase
the activity of people, prolong life, and finally,
prevent the occurrence and spread of diseases and
treat them in a timely manner. The location of this
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user should be done based on the immediate needs
of the people, and yet it should be far from the noise
caused by crowding and traffic, and should have
clean air and a series of special conditions;
Therefore, it is necessary to study all the effective
factors in the environment in the construction and
location of such centers (Mashmouli, 2019: 14).
Choosing a suitable place for an activity at the
country level is one of the basic steps to carry out a
broad plan that requires research on the place from
different perspectives (Parsai Moghadam, 2016;19).
In this research, using the network analysis process
(ANP), the score and coefficient of each criterion
have been extracted. Then, by using these points
and ArcGIS software, the suitable places to build a
hospital on the map of region twere determined

and by using the colonial competition method
(ICA), the most suitable place was obtained among
these places. Also, by using the Q method and by
surveying experts, the extracted final location has
been investigated.

2. Methods and Material

This research is applied and descriptive-analytical.
Using the target network analysis process, the
criteria and sub-criteria have been investigated and
stratified with the geographic information system
according to the indicators. By using the buffer
model, the distance from each of the uses is
determined and with the overlapping model,
suitable places for the construction of the heart
hospital have been extracted from the combination
of layers. By implementing the colonial competition
algorithm in MATLAB software, the final place of
extraction and using the Q method, 5 factors have
been obtained, and these factors are a summary of
the desirable features of the mentioned area.

3. Results and Discussion

Network analysis process

In this section, the decision-making criteria and
sub-criteria have been compared binary based on
their importance to each other. The way to score the
layers is considered using the instructions related to
the treatment spaces and hospitals and the opinion
of the experts.

Also, by using ArcGIS software, the distances
obtained from each index were applied on the
relevant user maps and finally, by putting the maps

together,a map of suitable areas for the construction
of the hospital was extracted.

Colonial competition algorithm

In this section, the colonial competition algorithm is
implemented in Matlab software to select the most
suitable range or empire from among the regions
extracted from ArcGIS software, each of which is
considered as an empire.

Considering each of the specified points as an
empire and implementing the ICA algorithm in
MATLAB software, the most suitable area for
building a hospital has been extracted.

Q method In this part, it was observed that during
the colonial competition algorithm, the weaker
countries were eliminated and the superior empire
was determined. The extracted features related to
the desirability of the specified location have been
summarized in the form of factors using Q method
and SPSS software. These factors express the order
and degree of desirability of the effective indicators
in positioning for the specified range.

4. Conclusion

The researchers of this article investigated the
distribution of healthcare spaces and the optimal
location of these spaces in the 4th district of Tehran
using the ANP weighting technique, using the
Geographical Information System (GIS) and the
Colonial Competition Algorithm (ICA). Q and
questions from experts, the propositions related to the
desirability of the selected location are summarized in
5 factors. Next, by considering each of the specified
points as an empire and implementing the ICA
algorithm in MATLAB software, the most suitable
area for building a hospital has been extracted.
Therefore, the area of the area The chosen one or the
area related to Empire No. 1 will be determined (the
intersection of Imam Ali highway (AS) and Shahid
Zain al-Din highway). Also, in the method of features
extracted in relation to the desirability of the specified
location in the form of factors using Q method and
SPSS software for summarization These factors
express the order and degree of desirability of the
effective indicators in positioning for the specified
range.

Keywords: Hospital location, Analysis network
process (ANP), Geographic information system
(GIS), Imperial competition algorithm (ICA), Q
method.
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1= cle;
wll— clear;
2= cloae all;
4
5 %% Problem Definition
&
1IE CoatFunction=f {x} Sphere{x); % Coat Function
i}
)|~ ovyar=s; % Number of Decision Variablea
10
11 VarS5ize=[1l n¥ar]: % Decision Variables Matrix S5ize
12
13— VarMin=-10; % Lower Bound of Variablea
14 — VarMax— 10; % Upper Bound of Variablea
15
16
17 %% ICA Parameteras
18
19|(= MaxIt=500; ¥ Maximum KNumber of Iterationa
20
21 nPop=50; % Population Size
22 — nEmp=5; % Number of Empirea/Imperialiata
23
24188 alpha=1; % Selection Preasure
25
26 — beta=2; % Assimilation Coefficient
27
28 — pRevolution=0.1; ¥ Bevolution Probability
29/ mu=0.05; % Revolution Rate
ao
2B zeta=0.1; ¥ Coloniea Mean Coat Coefficient
32
33 —l ShareSettingars
k| sphere.m  EECSMIIR CreatelnitialEmpires.m | _S'LhargSEﬂings.m;.LRnuleﬂeWheelSEIEdinn.mA.L]
70
71 % Show Iteration Information
= disp{['Iteration ' mumZatr{it) ': Besat Cost = ' mumZatr{BeatCoat {it))}]]
73
74— end
75
76 %% Results
77
78— figure;
79| (= aemilogy {BeatCoat, 'LineWidth',2) ;
B0 — xlabel{'Iteration');
B1= ylabel {'Best Cost'}s
B2
B3
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Fil= Edit Crebrug Cresktop Windowr Help

13 PMew to BMATLABR?T Watch this Wideo, see Drermos, or read Getting Started.
Tteracion <497 : Best Cost = 2Z2.8399=—02&6
Tteracion 49498: EBest Cost =Z2.830909=—0Z2&
Tteracion <4949 : EBest Cost =Z.83909=—0Z2&
Tteraciomn S500: Best Cost =Z.83909=—0Z2&
== ermre ()

an=s =

T rmps - [I1=x1 stzuct]
ol s L1441 =truct]
niTod = 14
TotallZost : =Z . 9583Z=—004%

= erarr (23

ans =
T rmps - [I1=x1 stzuct]
Tl IT17x1 =truact]

ol : a—r
TotallZost : 01928

= erorr (3 )

ans =
Troar>: rMN=1 =trucit-]l
Tl [T1lEx1 stcruact]

niTod = 15
TotallZost : 0O .04930

== ermrr (33
Tndex exceeds matrix dimensions .
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