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1. Introduction 

Pandemics have long been among the 

systems and public health governance. The COVID

the vulnerability of metropolitan areas to large

population density, complex transportation networks, and

interactions have made major cities key hotspots for the rapid spread of infectious 

diseases. Under such conditions, traditional crisis management approaches, which 

largely rely on reactive measures after an outbreak occurs, have shown se

limitations. In response, urban intelligence has emerged as an advanced stage in the 

evolution of smart cities, offering new opportunities for predicting, diagnosing, and 

controlling pandemics. By leveraging technologies such as artificial intelligen

(AI), machine learning (ML), the Internet of Things (IoT), big data, and information 

and communication technologies (ICT), urban intelligence enables the real

collection, processing, and analysis of urban data and supports more informed 

decision-making in public health emergencies.
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Pandemics have long been among the most significant challenges facing urban 

systems and public health governance. The COVID-19 outbreak once again exposed 

the vulnerability of metropolitan areas to large-scale health emergencies. High 

population density, complex transportation networks, and intensive social 

interactions have made major cities key hotspots for the rapid spread of infectious 

diseases. Under such conditions, traditional crisis management approaches, which 

largely rely on reactive measures after an outbreak occurs, have shown se

limitations. In response, urban intelligence has emerged as an advanced stage in the 

evolution of smart cities, offering new opportunities for predicting, diagnosing, and 

controlling pandemics. By leveraging technologies such as artificial intelligen

(AI), machine learning (ML), the Internet of Things (IoT), big data, and information 

and communication technologies (ICT), urban intelligence enables the real

collection, processing, and analysis of urban data and supports more informed 

king in public health emergencies. 
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most significant challenges facing urban 

19 outbreak once again exposed 

scale health emergencies. High 

intensive social 

interactions have made major cities key hotspots for the rapid spread of infectious 

diseases. Under such conditions, traditional crisis management approaches, which 

largely rely on reactive measures after an outbreak occurs, have shown serious 

limitations. In response, urban intelligence has emerged as an advanced stage in the 

evolution of smart cities, offering new opportunities for predicting, diagnosing, and 

controlling pandemics. By leveraging technologies such as artificial intelligence 

(AI), machine learning (ML), the Internet of Things (IoT), big data, and information 

and communication technologies (ICT), urban intelligence enables the real-time 

collection, processing, and analysis of urban data and supports more informed 
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Research Questions 

1. How has the role of urban intelligence in pandemic management been 

conceptualized in the international literature, and how have its key themes evolved 

over time? 

2. What measures and innovations have been implemented within Tehran's urban 

management system to utilize urban intelligence in responding to the COVID-19 

pandemic? 

 

2. Literature Review 

Recent studies suggest that urban intelligence has become a key approach to 

strengthening urban resilience against health crises. Allam et al. (2020) argue that 

integrating AI, big data, and digital infrastructures can significantly improve cities' 

capacity to predict and manage pandemics. White and Clarke (2020) describe urban 

intelligence as a mechanism that transforms real-time urban data into actionable 

knowledge, while Ali (2024) presents it as a comprehensive framework for 

pandemic prediction, diagnosis, treatment, and control. In the healthcare sector, 

Alimadadi et al. (2020), Piccialli et al. (2021), and Lalmuanawma et al. (2020) 

highlight the role of AI and machine learning in disease diagnosis, medical data 

analysis, and the efficient allocation of healthcare resources. Similarly, Eum and 

Kim (2022) and Kostina and Kostina (2022) emphasize the importance of ICT 

infrastructure, telemedicine, and digital services in reducing physical contact and 

maintaining urban functions during pandemics. Despite these advances, the 

application of urban intelligence to pandemic management in Iranian cities, 

particularly Tehran, remains underexplored. 

 

3. Methodology 

This applied study adopted a descriptive-analytical approach and was conducted in 

two qualitative phases. In the first phase, a theoretical framework was developed 

through the synthesis of studies related to urban intelligence and pandemic 

management. Bibliometric analysis and keyword co-occurrence mapping were then 

carried out using VOSviewer software to identify major research trends and 

conceptual developments. The dataset consisted of 336 articles published between 

2020 and 2025 and selected from the ScienceDirect database based on the PRISMA 

framework. In the second phase, policy documents, official reports, and measures 

related to COVID-19 management in Tehran and Iran were examined through 

qualitative content and text analysis. This stage assessed the use of urban 

intelligence infrastructures in three areas: outbreak prediction, diagnosis and 

treatment, and disease containment. 
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4. Results 

The bibliometric analysis revealed that the global literature was organized around 

nine major thematic clusters. These included technological ecosystems and data 

infrastructures, digital health and telemedicine, urban resilience and smart cities, 

intelligent transportation and mobility forecasting, data-driven healthcare systems, 

smart mental health services, GeoAI applications, epidemic management models, 

and global health decision-support systems. Concepts such as artificial intelligence, 

COVID-19, digital health, urban resilience, and smart technologies occupied the 

most central positions within the knowledge network. The findings also indicated a 

gradual shift from reactive approaches focused on quarantine and social distancing 

toward preventive strategies centered on digital health, health equity, and data 

governance. 

The analysis of Tehran's experience showed that the most extensive use of smart 

technologies occurred in the area of disease control and containment. Major 

initiatives included online education platforms, vaccination registration systems, 

monitoring dashboards, the Mask mobile application, the national 4030 consultation 

service, and integrated health information systems. In the diagnosis and treatment 

domain, telemedicine services, online consultation platforms, and digital screening 

tools helped reduce unnecessary in-person visits. However, a substantial gap was 

identified in the area of outbreak prediction. AI-, ML-, and IoT-based infrastructures 

capable of early outbreak detection were largely absent, and advanced predictive 

analytics played only a limited role in urban decision-making. 

 

5. Discussion and Conclusion 

The findings suggested that although Tehran successfully utilized ICT-based 

solutions to manage several aspects of the COVID-19 crisis, it remained distant 

from a fully developed urban intelligence model. The dominance of communication 

technologies over analytical systems, weak data integration, limited use of AI and 

machine learning, and insufficient attention to health equity, privacy, and data 

governance represented major challenges. Moving from reactive crisis management 

toward a predictive and proactive model required the development of integrated 

data-driven infrastructures, stronger connections between urban and healthcare 

systems, wider adoption of intelligent forecasting tools, and the institutionalization 

of data-informed governance. Such measures could enhance urban resilience and 

improve Tehran's preparedness for future pandemics and public health emergencies. 

 

Keywords: Urban Intelligence, Epidemics, COVID-19, Emerging Technologies. 
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2. Information and communication technology (ICT) 
3. Internet of Things (IoT) 
4. Cloud computing (CC) 
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���!� �) <�� 6� � ? � � <�t  �4 �� ?��C- �� <�"�4 �� �q�
 �&�1' :N1� M�� �J3� 
)4 �'���� ��)�2� ��� �2� (�� )4 �4��E� ��J[? �c �4�� �� � � ��Y'�B �m�? 8] 

Om�
 �� �G#�O P�=� @. ?� �� �c OX3 O'�X# �=��� {� � *�4 �: �c E�'��F� � 
)�]��� ?��� )4  �B=, �'���� �J3� 8��J# )4 �= �)� ��J� (��� �� M�� ��J3 )4 

�'���� ��)�2� ��� �2� (�� |) �4�4 {� �  

  

��'( �(���  

�
���� # �)�*�$ �+* ,-����� %�$ ��$ ��.  

�)�2�� _��  M�=,( �2� �� �?��YK ���  ��5����Y�] ���(1918 e)�  n��3 �#1  <�  )4
2003 �2� � ����� ���( -198��G� �� � � �4�4 8�:� �  ?���4����) u���m ?=3��J� ���

?' )�23 �� �m�%' ����J3 �)�=A�  ?����� �� ?:-� �X�� ��.=,�� ?%�1'  E)��q � �.�]
*�+� ���1# ?' �=,[�� �) �4�J� ?(4�'] � N��� ��� ���  �)Ali, 2024.(  �8��' !�� )4
��x� )�=A� ? - �4�X�2K ���J3 ?:1� !��%# ��..� )4 ��G� �J[��' �� 8��G� �Y�� ?' 6�.� 

���� 8�'��  �?��x� �A� ��� �� � �X"3 ��� ?i�"#)� ��J3 ?' �.���# ��Y�� �b �� 

                                                      
1. SARS 
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?C.��2� �4�J� � �K�  ��A��' �) OX3 �.�4 )Pendar et al., 2023( .4�"� ���4�"��) 
�����C:�� ?.="' �� ����� ��� ?=A� ��� � �4�4 ��� ��c)�}X� �� N&�c ��� ? � � 
�����' 8��G� ��� ?=3��J� )4 �=,� ��J3 � �. 

�� �.23�� �J3 *�JY' �E�'�5&� !�� �� b �� )4  ���� ?���[� � ��+� ?��c)�c 8��.K
 ��J3 ?���2X
 ?��)]���OX3 �=��( � � .�c)�}X� �� �X#� �� 4�X��) !��  ��� 

�)��.� �KIi� ����A� ��� �� E�i�"#)� � E ?' ��J3 ��� .� �)Lim and Gianoli, 

2019(�,�� ?��)�� �?(��� ��Y�� ��1#)� !2q �  4�"J� �) �J3 ?=����' � ?��G'
?' :-� �)Tayrani Rad and Hosseini Seno, 2018.(  �[� �~�)�%# n�.# 4�[� ��

8] w�=:' �)��.� � �4�4 B�K 4��)�� �� 5��2# �� �@�4 ��� � ��J3 O��,' O��G# )4 <�=
B�2L# �� ?��"�=:�  � �.23�� ���( �)Neto and Cartaxo, 2019 .( �P�c)�c !�� )4

�A�  ������ �?����2X
 8�c �4�%�� ���[ ��� �  � �3��J� ��)��.� ��A� ��� �?��[
�� 8�����J3 ��)�:' ?' �=A�.3 �C&� !�� !�4��.� 8��)� 8��.K ��3 �)Talaii Nik and 

Hasani, 2020.(  �)��.� g��i �� ��J3 �����' ����C&� )4 <�G# �!�� �� 8�5��
?' B���� �) �4�J� ��'])�� N��5�� � _��.' �.�J� 9�L-# �.�'� �E�KIi� ��  4)Asadi 

Zenor, 2020; Alabbadani and Al-Masaeed, 2020.( 

�Y&t' 8��' )4 4�"��) ?��C��[ �.23�� �'I  ��.23�� �J3 ���4)�4 � . ����3
?' 8�:� ?:���� ��J� ��4 �A� ��� �� ���( ?' <�=�@�4 ��� *�+� ?��)�� ����#  ���

�4 �1#)� _��.' ��4��G' \���3 )4 �) ��J3 �'I  �)Amal Ben and Mellouli, 

2017; Alrashdi and Alqazzaz, 2024.(  N��� 8�X'� �=,� !�� )4 ���)��.� ���)�5��
�4�� 9�-:# ��2=,'?' B���� �) _��.' �.2��� �����' � e�2# ?���4) �*�C. �)�] �

)Cecilia et al., 2020; Costa et al., 2020.(  �=��:�� O��G# � ?Cc)�}X� !�.v2�
�4�4 ?' ���1# �) ��J3 *�+� _��  � H.��2� b �� ����� ��� .� �)Hassankhani et 

al., 2021 .(��J� ����J� )4 �� �� N-��`� �)�4������� !  � ��Z�^,' ?���2X
 *5�=,' ��
8] �����  � ?'�2K _��.' ��= �) )4 �� �)Inn, 2020.( 
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�+* /�$�1 �
���� %� �1��� %�$ ��$ ��.  

�J3 M��� �� 8��.K ���
 �� '�8� �=3) ��� ������  �)'�8� )��.�� ��� » M��
K�.L'? « �»E�i�"#)� � E�KIi�« �� $���� »���J3� �.23�� «��4�@ '? �.� ��  O'�3

�K�2@' �� )�C&� ���B= � �� � �G# ���O �4�4 ��� 8I� �J3�2� ��)�X��)� �2K? ���� 
' ���)� ���J3 4�X�2K 4�"J�? �.�4 .8�2� )�i  ��y�"��= �3  �) M���� 8��.K "O��G#  ���

<�' ����v�� �.�J� ����  ?#���2K ����.�]�� )4 B,@# � ���  h,� )���  ��-#� ����
�=J� E�2�2L#" ?' ~��%# .�6�   ���B=, »E�KIi� � E�i�"#)� �)��.�«  ��» M��

K�.L'?« �4�4 �� ��� G'�\ �J3� _2[ �) )�] �)�4�)�(�  E�KIi� w)4)M��4��(  �
� ����4��)�� Y'�� )?[��A( �"#�O  �.�5���  P�c)�c )4�J3 M��� ' )��F? (�4� 

)Lai et al., 2020?.�,
 6  �8�)�X2� �1403(.  8��� ���4�  �#  �) ��J3 M��'? 8��# 
��  ~��%# �.�]�� r� 8��.K4��  �.23�� �J3 g1G# �� �)8�X'� k� ��'?  4�� )Rawoof 

and Badhrudeen, 2022 .(!�.v2� �� �) ��J3 M�� !�v=��  ~�m�# ?=���� 8��.K
?' �� �.�	"8���[ B�+.# � �����' �E)�+� ����  � ���� h�d� ���J3 ����.�]��  E)�m

�+G& ��" ?' O2K �.�. )Lai et al., 2020; Almosawi and Alkinani, 2025.(  M��
�J3� �4�4 �� �4�Y= � �� ��3� ���=.�� ���)�,.  ��� O��G# �  !�� ��) �� �.23�� ���
�4�4 N.�� ��� N&�c �� �)��,� 4)�' )4 ?��� ��� �J3 y)5�� ' ���)�?  ��4)White and 

Clarke, 2020 (� �)��.� ��  �����' ��.23�� E�'�A ��.23�� _��.m ��.23�� ���
 �.23�� ?(��� � ��.23��� � 5��2=' )Pan et al., 2016 .( ��J3 M�� �!�� �� ��IK

?' $�X3 ����#  !���)��.� �?�'�%# E�i�"#)� ��.23�� E�" �G' ���(��� E�" �G'  ���
�4�4 �����' ��"�� ���4 \�G' 4�"J� � �4�� �� �) ?K�.L' M�� �  ��Y�� � ��J3 ���

B=,�  )4 ?(��� 8�X'� �) �.23�� �J3 ��� ����  ��k� )White and Clarke, 2020 .(

                                                      
1. Urban intelligence (UI) 
2. Urban Big Data 
3. Robert Sternberg 
4. Big Data 
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 �4�� �Y�� ��� . �� �4�Y= �
N�� 8�X'� ��3� ���=.�� � ��  ?.��
�4�4 �'])�� � _��  �)�]  ���

 �) ?'�2K ?��(] N��5�� � I="' 4���� ���
�4�4 B�+K B@
  �� h���# )4 ���

 )4 ? � � EZ�G# ����#
 O��G# )4 4�A ?�����# �� �

�"F��' 8�LL-=' ����C&� 9�-:# � ���v�� ���  �� �) ?=3��J� ���
Alrashdi & Alqazzaz, 

 ��1#)� ����� �����' ���� ?2=,�  ��=,� �?K�.L' M�� �� �#��� ��J3 M��
 4)�])Ali, 2024.(  !�����.�

O��F  )��?  � �) OX3

  
��� ��� 
�� )
������(  

1. Machin Learning 
2. blockchain 
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�2� �� ����1' )4 ?2J' N1� 8)�' <�=�@�4 ��� (����� ��� 
!�3�' ���(4�� �?K�.L' M��1I� M��4�� ��4�4 8 N�� 8�X'� ��3� ���=.�� � ��

<���� O��G# ��)�2�� M�=,( _2[ ����YK <�1=�� ��� �4�4 �'])�� � _��  �)�]
 � ���(4) ��)�2��8�X' ?��� e�2#  �) ?'�2K ?��(] N��5�� � I="' 4���� ���

� � �4�� B���� )Kostina and Kostina, 2022.( �4�4 B�+K B@

K�.L' M��? ������=. 3��� !�v�I� �)��.� �2?' �  )4 ? � � EZ�G# ����#

�.� 4�@�� �)�2�� 8�')4 � ���C:�� �9�-:# .K�.L' M��? O��G# )4 4�A ?�����# �� �
�4�4 �K�2@' �"F��' 8�LL-=' ����C&� 9�-:# � ���v�� ���

 � g�F4 ����� ?' 5J@' _F�' �.� )Javed et al, 2023 & Alqazzaz, 

 ��1#)� ����� �����' ���� ?2=,�  ��=,� �?K�.L' M�� �� �#��� ��J3 M��
?' B���� �'])�� � �.23�� ����J3 g1G# � �)�]  4)�]

 �����' )4 ��J3 M�� �,�)����)�2�  ����2� ( �� �%� �  ��O��F

2 * 1: ����� �
�+�, &'� 
��� �� ���
�# ������ ��� ���
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�)��.� �2� �� ����1' )4 ?2J' N1� 8)�' <�=�@�4 ���
!�3�' ���(4�� �?K�.L' M��

<���� O��G# ��)�2�� M�=,(
�� \"#�'  � ���(4) ��)�2��

� � �4�� B����
 E)�FK�.L' M��

�.� 4�@�� �)�2�� 8�')4 � ���C:�� �9�-:#
�4�4 �K�2@'

N.��  � g�F4 ���
2024;.(  ��1#)� ����� �����' ���� ?2=,�  ��=,� �?K�.L' M�� �� �#��� ��J3 M��

P�# ?' B���� �'])�� � �.23�� ����J3 g1G# � �)�]
 �����' )4 ��J3 M�� �,�)��

1:(  

2 *

                                                     



   

  

  

  

./0 �+ ���� 1�, +����2  3�!�2 � 4�/�����/� ��, ... ���6�, � �+��78�/9 �  |   107  

1 .��4 ��)�  5�6#��
���  ��$%�$ .���  

N�� �� � g�F4 ?.�� �2� _F�' ���( 8��G� �����' ?�m� 8��)� �� �� ���  ?=3��J� ���
�� �� u���A� �� �  ���()���)��.� �4�4 ��+� ?��� ?.�3�' ���(4�� �y)5� ��� �

B=�)�C&� ���  8��� M��4��?%�"i  �?K�.L' M�� ��� E�3 �1#�� ��3 � � )Allam et 

al, 2020 .( ?=.  E)�+� �� ?K�.L' M�� *�d4� ��.�'� !�� )4 ��..�)����'� 4�X��) ��
�)�2�� � �� 6�� )�i� �� B=�)�C&� ?' �� ��G# �� �.���#�4�4 O  ����=���)�=A�  ) �.��'

�4�4  ���?.�&�� ( )�=A�  8��� �)�X"3 � )�"A� ��'I  g���  �.��' ?K�2=[� ��� (
���:�  E)�+� � �4�� ?���4) �) n��3 ��&�� ���?&��# _��  8��#�� ?X�=�� ���1  �� �)
N�� NJ[ ?.�� �..� O�2X# �� )Yang et al., 2021; Ajayi, 2022.(  !�� �F4 �*�d4�

�� ?'�2K �3��J� EIA��' 8�X'� � �4�4 N��5�� �) ?%F�� 8�'� E)�+� _F�'  �) ��#
?' B���� 4)�] )Ajayi, 2022.(  M�� 4��)�� �!�����.���J3 �2� ���� ?(4�'] )4  ���(

�� �J.# 8��G� �`t' N��� ���� �X�� ��.'4�   � � �)��q ?#] ���)Allam et al, 

2020; Ali, 2024(.  
 

2 .�
���� 8��
� # 9�1:;  

�J3 M��� N�� �� ��IK �2� ?.�� ���( �)�2�� 8�')4 � 9�-:# )4 ���  ?:1� 5�� ��
8��G� )4 � �4�� �Y�� ?#��
 ����� �.��' ?���-19 ��#��= � ?
��i ��  �)���q� �`t' ���

� � �4�� r2� )Piccialli et al., 2021.( �4�4 O��G# � _�2@# �2�� y)5� ��� �� 8�)
B=�)�C&�  �!�3�' ���(4�� ����� �J.# ?' !3�) �) )�:=�� ��C&�  �K�  �X�� �4�� 

?' �)�� !��� ?��')4 ���4�X��) �% �# �� � �4�4 N��5�� �) 9�-:#  �� �'� !�� 6��� )
h� ] 4���� ?�� �.3 ?(��� e� � �� ��k� �"F��' ���)� 8�X'� �?X���&��5�� ���  ���

?L-3 ���� �) �#?' B �.� )Alimadadi et al., 2020 .(�= 4  � ��A�� 8�)�2�� g�F4 ��.�
B� �'���� ?��)�� �n��3 ��&�� O
��' )4 ��A �.�5� ����:-� 4�"J� �) ?#���2K �5�)  �) ��

                                                      
1. Genetic sequences of pathogens 
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?' N��5�� �) 9�-:# �K�  � �4�4 N��� ��4 )Lalmuanawma et al., 2020 .(
M�) �% �# �' ���(4�� �� ���[ 9�-:# ��� ?,Y.# ��C&� e� � �� ?�� �.3 O'�3 �!�3

����)�� �� �4�Y= � �� N�� ���� ?X�=�� ���  �'�4� 8�.v2� �I=�� <�2=
� ?.��4)�4 
)Alimadadi et al., 2020( ��� )�i� ��  ��)�5�� !���� ����  ����L# ��,Y# � 9�-:# )4

 ���&��4�)�.��' X-ray � CT-scan  ����� 4)�' )4 B:1� �)�
�=3�4 ��� )Piccialli et 

al., 2021; Alimadadi et al., 2020; Lalmuanawma et al., 2020.(  �8�')4 �.�'� )4
P�c)�c ������ ���� ?%�F ��)�4 8��1� �� �[�# ��  ���� !�3�' ���(4�� ���

 ?��)�4 E�"���# ~:� ���� g�2K ���(4�� ���4�"��) � 4�[�' ����)�4 9�L-#���
 )�� �� ���[�=��( ��3 ��� �.�5� � r,�) �'� !�� ��  N��� �) �)�4 �% �# ���

)Piccialli et al., 2021; Alimadadi et al., 2020; Lalmuanawma et al., 2020.( 
)�2�� �� ���C:�� � <�=.� 5��' �!�.v2��1 )�4 ��) �� ?X35� �<�1=�� N��� ����2 

�� 8��.K  ?��J[ 4�X��) r�p��' ��3 � � )Ftouni et al., 2022 (M�) �  N��� ���
 8�)�2�� ��&�� B�IK ?���4) ���� z��3� ���=.�� �� ?.="' �.23�� �'I �% �# ��=�� ��� 

)Arowolo et al., 2023.( ��#��= � ��1��' ����J� )4  �� ?��"�=:� �.'���� E)�+� ���
�4�4 ��C��� �� � 5��2=' ��� ��&�%� �# � � ��) ?.�&�� ��� �� 8�')4 � ���C:�� �9�-:# �

�.�J� 4��k� *�@�� !X2' OX3 !��# )Alimadadi et al. 2020; Piccialli et al., 2021.(  
  
3 . 
�:=(� >�=)�%�$ .���  

�)�2�� )�:=�� �`t' <�=.� �2� ���  4�@�� 8��� ?X�5�� e�2# N��� *5�=,' ��(
���3 4�"J� � ��'��) ?(��� )4 ? � � <I=A�  ��� ��= �) !�� )4 6� � ?��')4

�A� ���  ���=.�� � r����=X&� E)�@# O'�3 �E�i�"#)� � E�KIi� �)��.� ���
��m�� O�J,# �� ��K� �� �4�� �Y�� �)�G' ?:1� ?K�2=[� �)�k( ��� )Eum and Kim 

                                                      
1. Centers for Disease Control and Prevention (CDC) 
2. Telemedicine 
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2022; Alrashdi & Alqazzaz, 2024 .(M�) �O��1' )4 �)�2�� �� E)�+� ?=.  ���  ��
M)�5( �� ?X=' �� �����a# � ?= 4 ?�4  ��&�� O
��' )4 ��.=,� �.� ?��C:��'�] ���

�2� ���(  ��3 �4�=,( <�1=�� h[�' ?�� �.3 )4 ��Aa# �� ����� �.��' ?���
��4��G' �)��.� �� ���� � ��4�4 8�:� �) 4�A ��� �'� )4 �4�4 O��G# ��� � ?%F�� 8

<�'  ��� ��N ��.? ��..� �.=A�  �=,[�� �) )Ali, 2024 .( �� �E)�+� �� ��IK M��
<�'  �����N ��.? ��..� M� �.�J� )4 �"F��' E���2K ���   �?=3��J� �����2[�� 

�'���� ��C= 4 �.��' ?#��
 _��.' 9�L-# � 8�= )�2�� ����� �5�)  �?K�.L' RY.# ���
�2� �Y�� BJ' ?:1�?��J[ �3��J� 8�'��  6� � �41 O��G# �� 5��  M�� �� ?.="' ���

9A�3 N��� ���� ?K�.L' � � �4�� ��J� 8�(���( gi�.' )4 ?(4�'] ��� )Mudedla 

and R., 2024 .()<��[ 1(  
  

 -	�.1- �
���! &'� 
��� �� ���
�# ������ ��� ��� ��
 

���  #1��
��  ��'��  2�3�4'5  

6�
7 ��

�
  

��� 8'9	
 

�

��
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&	�1  

��! 1G#�g 4��)�� n�� �� �8] $�� �� �[�# ��� ��' �)�� *�@�� M�) ��G& �� ��=? 
m�#�Y? -�G#��?  4)�4 )4 ����� �4  �?Y��
��i?  ���3��[� � �. 

)4 <�� ��� "# $�� ����! �J3 M�� N1�� � )4�N ��.8�')4 �? <�=.� � )�:=�� 
��)�2� ��� �2� (��6 �+� P�c)�c� �i �� N�����g 4 �@=,[�� )���C ��� �"=%' �4�4� 

 �.��'��� �'2���5&� �3 e���X � �4  ��� E�)�"K �� �4�Y= � ����� +��� "�J3 M���"  �
"��J3 ?K�.L' M��" �"�.23���" �"E�i�"#)� � E�KIi� �)��.�" �" �A� ���
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��J3 �.23��" �"�2� �)�2�� �.23�� �����' ��(" � " �� b ���)�2��  ����2� ��(" 
�3 ���-= � .� �.3 �� R�?� �+� E�%&��' �\"#�' _��.'� ��@# �? �J3 M�� ���
 )4� 

 ��'���� ��)�2� ��� �2� (�� ? )��4)�' �.=��( )��F .� )4 N���� M�)�!  ���
�'
 5=. �� )�kC2�� �=��> �+� E�%&��'� � � .5=.  �� )�kC2��1 ]����.�  8] )4 �� � �

�4�4 �E�KIi�  ���� ��=�� ��� _2[ 4�%=' _��.' �� ~�=-' )�]�� ����'�� ? ��# ��h 
'? ���3  �� �#�r �+� P�c)�c� �� '�JY'? �[��  � 4���� .��! �� M�) ����  )4

N���� ��� ��Y?   )��' ��#�2=,�r �4��E�  r2� 8��C:���� �� � 4)�4 4��)��
'? �.� ��# �� �#�h 4���(� ��� �+��� ��  ���=�� ��� _'�[ w)4 �~�=-' �#�  ���r 

� n�q�'�v��� � 4 ��  ��)�])Torraco, 2005; Dixon-Woods et al., 2004 .(� )4�! 
N-�P�c)�c �� ����' E�KIi� � ��� =3�C��?� �+�� ��@# �?  �� \"#�'�2�  ���(

8�J[ )4 �����)�]4�( ��� �G# � M��4���O  4�%�� �# ���3�� ����1' ��)�2� ��� 2�� (�� 
.="'? M�� �� �J3� �) ���4�X� m�#�Y? "#��! 4�3 .��! �� ���
�'�� �+��  �) N����

' OX3? ��4.  
��'�4� )4 M�) �� ��� B�K @. ? �G# ��O B� 4��A)� *�� �� �4�Y= � �� 8�(���  )�5��
VOSViewer �3 �4�Y= �  ���4�4  �) ���� E)�m �:1� ��� �X"3 ��� B� ��3��?  B���# �

��2�N '? ��4 )Hamidah, 2020 .(� �.3 �$��?� B���Y' ����� `a# ��)�k(�  ���
 )4
�%&��'4)�'  4��)Ullah, 2023 .(g�2K ��4 ���(�4 ? )�� !�� ���
 �� ��#  �� \"#�' ���

�2� �� ����1' ?' ���)� ���(  z�1#)� �4�"��) P�c)�c �=:�� �c�� g�F�# h[�' � ��4
�2� �� �.23�� ����1'  � 8���� )4 ���(9A��� 8��J# �3 ����A. )�'] �%'�[�  O'�3336 

�� �� �&�1'���C R.��  �����42 4�� .�G#�O B� A)4���� ������? � ��"#)� ��!  �) 8�(���
 )��? �3�A � �4�� �.�� '? �.� .��! �)� �� M�)���? �� �E�K�q�'��8�(�.,  ��4�.= �
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��( ��N ��� 1G#�#�1? ' r2�? �.� )Bagheri et al., 2023.(  h�#�# !��� e� � ��
P�c)�c �'5���16  
~&� (1G# n�q�' �<�� ��
�' )4�g "�J3 M��� ����� �2 " �3 P�-=�� .��! 

8�(���  O'�3 \"#�'��J3 M��3��J3 �.23�� �A� ��� �4 �)�2�� �.23�� �����' �
�2� ��(5 �)�2�� �� b �� � �2� ��� ��(6  ?,��C�� ���� )4���C  �4�4�����4 R.��   )4
)�#�b 27  �.Y �1403 ���3 �@=,[  ���  �.���� )4 ��%'�[ � �F4 N��5�� )�+.'

K �� �?�� �.3����C�2 )OR  وAND(  <�X3� *�2# �# �3 �4�Y= � 8�(��� h���# ����
���3 �4�4 N3�� n�q�' �� \"#�' ?'�JY' .�=��> &���� � <�2K� 8������=�  O'�35520 

4�� \"#�' �&�1'. 

P ( ��
�' )4 �=,� �?��'� ���� ����=��� �?�� �.3�,[ �[� 8��� � EZ�1' n�� �
��4�( <�2K� EZ�1' � �� )�+.'  �N���� ��%'�['�2#? <�  ���  EI@' � 4�[�'

 \"#�')25 ��@' ( �+� )4�=��( ���3 .��
�' !�� ?[��A  O'�34740 4�� \"#�' �&�1'.  
� ( 8] ?[��A �� �3 <�2K� ?K�q�' ��)�G' �=��� ��C&���d ��
�' )43823 

4�� �&�1' . EZ�1' !�� �'�4� )4�� E)�m RIS A���� ��3  4)�� �*�� )�5��  �# ��4�( ?&�.'
 8] �@�=� �� 4�3 ?�� �.3 �)��X# EZ�1'2486 �3 ����' ?F�� �&�1'.  

4 ( ��
�' )4?C=,��3�  )��F ?����)� 4)�' n�q�' �� r�45� ��"#)� ��G& �� EZ�1'
 4��%# h �.'�� EZ�1' $k
 �� R� �� ���(336  ���� � ���-= � ?��J� �&�1'

��5@# O��G#�  h&�F )4RIS  4)��*�� )�5�� VOS Viewer �3 . ?����� �� 8�.�2i� ����
B�2L# ���( �� 8�����)� 8��' g���# � *�@�� O1=,' �C:���� �4 \ �# ?����)� ���  E)�m

�3 <�=.� ?= 4 . <��[)2 (�mIA �� %' �����)�� ' 8�:� �) $k
 � <�23? ��4 �� �� 

                                                      
1. Prisma 
2. Urban Intelligence AND Covid-19 
3. Urban Intelligence 
4. Smart urban Infrastracture 
5. Smart Pandemic Management 
6. Pandemic Response 
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���4�( P�-=�� �&�1' ����' ��."'  )4 � ��� >��=� ���o# 8�X'� �?#] EZ�1' )4 ���o# E)�m
4)�4 4�[�.  

  
>#�� 2- 2`�^� abC 	 -'�� ��������  

-'�� ��������  abC ��������  

 ��	T6 �?�^� ���	
� 2`�^� �7J� �� ��  �B�F! �� 

���'� 2��?�@� 	  

B�F! � A��
N�! 2`�^� 	 ��	
� ���...  

  ���� 
���2020  �52025   -�� �� HI92020  

 A�+��� "���  "���  ���f�
 +����A   

 
� #��'3���	
!  ����6 �� �
�� &'�   �� KI5
� 2��?�@��
�� &'�  �N?g� "	����	
!  

H��! �F� ��  �
F��  H��!  �
F�� �9�( 2`�^�  

   
�� �3�A ?�� �.3 )�+.'  B���Y' �� \"#�' ?:���� ������) w)4 � ?K�q�' ���

 �� ����1' � ��J3 M���2� (��� �����-19B� O��G# M�) � �������� �4��A)  ��
�� ��4�( P�-=�� O��G# �
�� 8��.K .�������� !��  �!���.K g�F4 ? )�� g��i �� ��

���Xc �������� � ��  ?�m� ���336  ���3 ���-= � h-=.' �&�1') �8�)�X2� � �m�A
1399 .(�������� !�� 8��' \���) �R}   n�F� ?������ � ��B� 8�'� 8] �:1� h&�F )4 ��  ���

��L� �X"3 �3 ���  .�:1� !�� �3�A N��2� �� ���  B���Y' �� ?����� B� ���= �  �
� ��X� P�c)�c �� ��.23�)� N.�� �*�JY' �� ?",� ?C=,[��  ���
 !�� N��4 )�=A� 

?' ���)� ?#�1�1G#  �.�4)Ding, 2019 .(�������� M)�23 ����  M)�23 M�) �� ���
��,�1 �3 �4�Y= � .O'�� M)�23 �� 4�X��) !�� ?�m� E��Y#2  � � �=YJ� Om� !�� )4

�������� ?'�2# 8�� ��  4�3 �=��( �+� )4 ����� ���� �&�1' r� )4 4�[�' ���
)Perianes-Rodriguez, et al., 2016 .(B� O��G# E�2�+.# N-� )4 *�� �4��A)  �)�5��

                                                      
1. Fractional Counting 
2. Full Counting 
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�3 �=��( �+� )4 >.� �� ���� . $�� �� ���= ] !��
 ��J3 M�� ���
 )��X#�� � ����� B���Y' �� 5��2# � �#

���-= � ��� �� ��3  ? )�� �F4
 �.��'“smart cities ” �

Artificial Intelligence ” �“AI” (
4�3 Om�
 8�.�2i� ?� .

  

���( � *�4 ��� )4 $�� ��
�2� n��3 8�'� )4 ����� ���(  )4

? %q��� )���q��  )4

1. Minimum number of occurrences of a keyword

 ����	
������� ��
�� � ���� ����� ����  ��|  �,+-�� 3��|  �����

�������� r� )��X# ?������ OF��
1 ��3 �=��( �+� )4 >.� �� ����
P���' ?��.%' 8�� �� ?���= 4  ��J3 M�� ���
 )��X#�� � ����� B���Y' �� 5��2# � �#

 -19 ��4�( P�-=�� .�� )4�������� ���
�' ! ���-= � ���
8�,X� �.��' �4)��' � ���3  E�2�� _2[ � 4�Y' OX3 ��� ) �.��'

smart city” ( $4��=' E�)�"K *�d4� �) �.��'“Artificial Intelligence

�4�4 ?Cc)�}X� � *�@,�� �� �# ���( E)�m �J� O��G# ���� ��4�3 Om�
 8�.�2i� ?�
 OX3 )4 �'5��� O
��' )�4�2�2 � � ��3 �4�4 N��2�.  

  

2 * 2- ��@��� 2A��� 
����(  

 

�2� � ��J3 M�� �� \"#�' ?#�%&��' _��.' ? )�� �� R� ���(
����� �� P)�@# � �J3 M���  8��J# �J3 )4�2� n��3 8�'� )4
? 3�n� ��e��  �����) ��30  !2J�1398 �� �#�8� 2 )?
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����� � -
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�4�4 ?Cc)�}X� � *�@,�� �� �# ���( E)�m
 OX3 )4 �'5��� O
��' )�4�2�

 �2� � ��J3 M�� �� \"#�' ?#�%&��' _��.' ? )�� �� R�
 )��? ���
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 <�  �A���1402 (�)� 4)�'���? ���( )��F .��! "�# $�� �� N-��g �+� P�c)�c�  )4
%F�� �=,�? ��)�X��) ���)� �� ��[�?� ���� �'���� � �.23���)�2� ��� �2� (��  )4

G'�\ ��� �J3� 
��i? ��3 � � .�4�4 ��� �4)�'��� � )4�!  4�[�' 4�. � O'�3 ���
�'
�'���� )�5�   ��� � )�k(� ��� �'���=? 3 8�'� )4 8��J# �J3�n� ��e��  �4�� �����
� �. ���� �G#�O ��! �4�4 M�) �� ��� �� ���Y? �G# ��O %q� �# �3 �4�Y= � !='��  �
= ��? ���  �B=, �'���� )�5� �2� 8�'� )4 8��J# �J3 (���  �����4)���?  )�� �? 4�3 .
�G#�O !='1 ��5 3�)?  )�� �� �� � �? �.%' � ��=G' �)�=A� � ' 8�='? 4��4��  8] )4 �

� �.3 <�"�4 �� 8��C:����?� ��Y' ����C&��B  �.=,� 8�=' 8�)4 E�i�"#)� �)Fairclough, 

2003; Riessman, 2008 .(� )4�!  � ��= �)�.4 �'���� �� \"#�' )�5� �' �����  8��J# �J3
3 8�)�4 )4�n� ��e�� ����� �������� �� ?.="'  B���Y' � ���� � 4 ��']  P�c)�c ��

 O'�3 N���� ��+�" ��N ��.? �2� n�F� (��� " �" 8�')4 � �)�2�� 9�-:#"� " 
�)�2�� )�:=�� <�=.� � �����'" �"IOT z��3� ���=.�� ��"� " AI ?K�.L' M�� ��"� 

"ML !�3�' ���(4�� ��"  �" ICTE�i�"#)� � E�KIi� �)��.� ��" 4)�' ? )��  )��F
= �� �# �.=��(? ��   E�F ��1� ��B=, �'���� )�5� �J3� 8��G� �� �J[��' )4 ��� �2� (�� 

� �.3?� ���3.  
)4 N���� M�) h���# �?Y�� ���  � ?Y�� ���=G' O��G# �5=.  �.��' ?��� O��G#
?' !=' �=��� ��&�# �� ����# 4�3 �@.' _'�[ � g�2K ��� .h�#�# !���  5=.  �N���� !�� )4

�� ��+� E�%&��' ���� 8��.K  ?Y�� ���=G' O��G# ���� �� !=' O��G# ��'���� 4�. �  �5�)
8��J# �J3 �4�Y= �  ��3 � � .)4 �J���� ��=�� ���  ���)� �� �*�4 � <�� ��� �� Om�


��c)�c? 4�"��)� ���� �G#�O  �B=, �'���� )�5� �' 4�"J� � 8��J#���� ��)�2� ��� 
�2� (�� ] )4���. �3 �@.' .��! �)�4�X  ����(�4�� �J.# &�# ���� �' <�m����=? .="'?  ��

�J3 M��� �)� 8�X'� �X�� �4�� r2����? �2K? ��!  )4 �) <�m��r %F�� ���2�? 
�A�  B����.  
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�%=B� �$  

��!  )�� �� N����? 1263 �&�1' ��3�:=.'  <�  ��2020  �#2025 ��.%? 3 8�'� ���n� 
�2� (���  ������*�� ��� )�L' �����F �� �4�Y= � �� )�5�� Vos viewer � � �=A�4��  ��
 )4 OX33[��A �? 8] ��� ���)� ��3 � � . �8] �� ���.='�3�A �.�� K�q�'?  �� EZ�1'

�� e� ������� ��?� �J� )4 �� ���( *�@�� ��4�� ��3 )��X# )�� >.� OF��
 ���� 78 
�������� � �.3 \"#�'?� �3  ��� <��[ h&�F )4 ����)�  ��3 � �.  

  
>#�� 3- %*�- %�$ # ��+* /�$ C�$�D� ������ ��)� �(#�� ���.  
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�F1�� K�3� 
�� �B< 2�
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 ��
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1. CNN 
2. GeoAI 
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�=��� P�=� O��G# �� Om�
 ��� B� � ?@.  ?' 8�:� 8�(��� �4��A)  �� ��4 E���4�
�� � 8���� �� \"#�' ?:����  )4 ?K�.L' M�� N1� �� �)�4�.%' 5��2# �8��J# ����

�2� <�=.� � �����' ����� ���( -19 � � �=3�4 ��J3 �=,� )4 .�:1� )4 �X"3 ���  ��
�������� �?2���# ��2� �  ��+� ?���1

Artificial Intelligence   �COVID-19٢  ������ ��
���# � y)5� 4�� ?C�) �Z�� B)5'�F � 4)� (�=��( )��F �5��' ?=�%F�' )4  �C���� �� ���

� � 4�[�' E�%&��' )4 B���Y' !�� �Z�� ��5��' � ?'�JY' E)�F . 8�:� �'� !��
?' O��F N-� �� ��4 N���� �� ?J[�# �� ��� N�� �N��� P�c)�c )4 ����  <�=.� � ?.��

�=3�4 5��2# �)�2�� n��3 �4�X��) 6���  ��u�#�2K  O��G# �<�=�@�4 E)�+� h&�F )4
�4�4 �)�4 )4 e�2# ?���4) �.��' ?���)�����  � �'I  ��� � � �=��� 4�2� �.����F ���. 

 �3�A )�=A�  �+.' �� 8�)4 E�i�"#)� ��� �3�A �� ��F �� �3�A )4 ����  ���)��.� ���
?' ����:' 4�3 .���(4�� ��+� ?2���Y' �� �*)�Jc �3�A )4 N�� �g�2K �X"3 �?.��  ���

� ?"LK CNN  )4 �)'��? (�4��������� 8��' ��F �������� � ��� »deep learning٣«  �
»forecasting٤« O��F ���:�� �C���� <�' �% �# )4 E�%&��' �[�#  �����N ��.? ��..� 

� � �)�2�� n��3 .N���� MI# �� ?��
 �5��2# !�� ��J� ���� �� ����� �� ���(  ���
�� ?2=�)�C&� � ?#�" �G' r,�) N��� )�+.'  ����� )4 ?(4�'] 4�"J� � ��J3 ���

�2� ���( � �� .��  ��.23�� ����J3 8�c ?2���Y' <�
 �� *�  �3�A ����:' )�i
P�# �'���� � �)�]�� ��)�] 3 �5�) ��JOX3 �=��( 8�:� �) ��.2#)�F ?��)4 �������� �
?' �)��.� �8��J# �� \"#�' E���4� )4 �� � � 8] �C���� � ��4 �.23�� ���� ��2[�� 

���=.�� ���3� �� 8��.K ?���)�5�� ���� �Y
 ��Y�� �?(���  ��1#)� � r����# �����'
P�#  ?'���� 8�)�4 )4 ��J3 �)�]�[�#4)�' �=��( )��F ��� . 5�� �3�A !�� ?��'� O��G#

                                                      
1 - ?K�.L' M��  
2 - �����-19  

3 - g�2K ���(4��  
4 - ��N ��.?  



   

  

  

  

./0 �+ ���� 1�, +����2  3�!�2 � 4�/�����/� ��, ... ���6�, � �+��78�/9 �  |   119  

8�:�  �)����� �2  �� 8��G� �����' �� $�m 5��2# �� E�%&��' ?@�)�# ���
 ��.�4
P�# � � � ��J3 E�'�.�� �)�]. 

 B� ��2� ��'� ?��3��?1
 N���� )4 �"j' ?'�JY' O'�X# �� ?��
  6� � ��

�� ���( ��m�� � �.����F �.��' ?:.��� � ��&�� B���Y' �� �� ( ?K�2=[� �)�k) )4 h&�d
<�  ?���=�� ��� (�� �=��:�� B���Y' �� �) 4�A ��[ >�)�# �)�=A�  � �#  8�v2� ��#

�4�4 �'I  )4 �&��K � �)��.� M��k� �<�=�@�4 �'I  ��� .?' 8�:� ���) !��  �� ��4
b �� �� E�%&��' 5��2# ��#�� ���  ���4�X��) �2  �� E�'��C:�����  M��k� �� ?.="' �

� � ���
 <�
 )4 8��J# ��J3 �=,� )4 �)��.� ?K�2=[�. 

 ����! <�
B� >��=� �  �)�=A�  ~%q � $�X3 !��.c �E�F ��1� )�.� )4 �4��A)
?' )�X3] 5�� �) 4��  .!�� E�i�"#)� ��,-� �3�A �� 6� � ~�%q u�=",� ��  8��' ����

 8��) �'I  �� \"#�' �3�A),�� �P���q��c �?(4� E�� �� ( �.23�� ����J3 �3�A �
�'���� � ��J3 �5�) .8�:� �'� !�� N���� )4 �� � � 8] ��.�4  � ?���) 4�%�� *�d4� ���

�2� ?K�2=[� �A� ��� �� ���( � ��  � ��  �=2� ��J3 M�� ����[�#4)�'  )��F
�".[ �� h&�d 5��2# � �=��( �� �)�2�� ?=����' � ?L�-:# �?X�5�� ���� � �4. 

 B� ����� �*�4 �3�A 8��' H�)  �4�4 sIA� � ?m�LA B��
 ���.'� �� �� ?���
?' �3�A �� ����4��  �� !=A�4�� )4 ~%q �C���� �8�� �.�,��� � <�=�@�4 <�G# ���

� � ��J3 ?K�.L' M�� �� �4�Y= � )4 ?FIA� E�+
I' � �4�4 ?���2X
 . �,,( !��
?' 8�:� ?'�JY' �c�(� �� ��4 �=,[�� E�%&��' )4 <�=�@�4 � ?#)�+� ���)�5��  �'� ����

P�c)�c 8] �� ���.=' ?FIA� � ?= ��  ��� �� �� �=���� �% �# B@,.' E)�m ��� . �� ��IK
�������� ?A�� !���� E)�F �!��  ?K�.L' M�� �� \"#�' B���Y' �� ��� ?(4�&] ��+� ��

'��K *�d4� �� � � 8] �� ?��
 �?������o[<�' �� ?��G' O  �����' �.23�� ���
�2� � � ��� �� ���� �� ��.� E�%&��' )4 ���( .�� ~%q !��  )4 ����8I� ���J3 �� �� �
B� 8��G� ?��'� �,�� ��� ?' �� � �[��' ?=3��J� � ?��G' �� ����#  �m�� r� 8��.K

                                                      
1. overlay visualization 
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� 4�� �=�) 4�3 ?1�# ?=����' � ?:���� .K ��+� ?��(��� !���� B���# � �'I  �&��
?' 8�:� 5�� <�=�@�4 $�X3 �&��K 4�%�� �� ��4  �?K�2=[� � ?��x� �������� � )�G'

�� ��3�
 gi�.' )4 ���� N���� �[�# 8���� )4 �=2� ��� �=��( )��F �� ��� .�=���  !�� ���
P�=� O��G# ?' 8�:� ?@.  8���� E�%&��' �� ��4  � ��J3 M�� ���
 )4 )�G'

�2� ���( ��� ���
 )4 ?�Z�� ��.2���# �� N�� �?.� ���  ��)�4)�A�� �)�2�� <�=.� � ?.��
8] )4 ���)��.� �)�]�� O�,��=� � � � 4�J:' �� .����! <�
 8��' ����� )4 ~%q �

�3�A  ?K�� �� ?��
 �?K�2=[� � ���)��.� ���(�.����?  �� � � �4�J� � ?'�JY'
?' �2� �.23�� �����' ?:-��`� ����# (��� 4��  4��G' �) ��. ?' �+� �� � )  ���1#

���
 !�� 8��' ��"#)� �� ���  E�+
I' �<�=�@�4 �&��K �8��) �'I  *�d4� g��i �� ����
O��G# � ?FIA� ?' ���J3 M�� P�c)�c )4 ?��G' ��� N���� ��,' ����#  � ��

� ��  �)�k( �) 8��J# ��J3 ��� 5�� �c)�}X� �4�X��) �2  ��  � �# )4 �#�'])��
�2� �� �J[��' ���( �.� ����� ��.�] ���.  
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1 .�
#��( # L����6�  8�
#� 
� ��+* /�$ ��$%�$ 8��+; 
� �(#�� ���.  

�= 4 N���� *�4 <�t  �� b �� �'�4� )4  ��.����)� ��3  �����' ��LA )4
�)�2�� �2� ��� N�� �N-� �  )4 ��(  �,-� N �� b �� �� �<�=.� � 9�-:# �?.��

 ��4�� N�����+��' �A� ��� g��i !�� �� � ���( )��F  )4 �`t' ��J3 M�� ���
�)�2�� �����' �2� ���  )��F ?����)� 4)�' 8��J# �J3 )4 ��(�=��( ��3 � � . �� *�Z

 5�� 8��J# �J3 �� ���( E)�m )�:� )4 �� ��  ?#�'��F� ���
 �  !�� )4 � � ���
 !�� ����K�F � � �=,[ ��J� 5�� 8] �� � �4�"� ?.j=,' . )4 E�'��F� !�� �� ?:-� !�����.�

��3 !��"# ?�' ��   � �.  
  
1 .1 .N�� .���2� n�F� ? ���(  

)4 ��!  $�X3 �N-�O��F ?J[�# M�) ���
 �4 �� )4 ��� =. ? )��.� �� ��� 
���! ' ����:'? 4�3 .M�) ��� =. ? ��N ��.? �2� ���( u�#�2K ��)�����  �F���  �`t'

�m� 5��2# � �4��? �' �� �J�]���� � � �4�� 8] n�F� �� R� 8��G� .�  ��� 4���C 
)��.�� ��� )�J���� K�.L' M�� �.��'? )AI( ��(4���� 3�'�! )ML(� �����=. 3��� 

)IoT ()��.� ��  E�i�"#)� � E�KIi�)ICT (��5 �=,���=�  N1� ���O��F ?J[�# � )4�N ��.? 
� �.3 �?� ���C&�� )�=�)� ��)�2� �� &�� O
��' )4�� 3�n� ���Y �..� .��! 8�:� �'�  ��.�4

� 4�"2���A� � ��� ��� *�Z� ��N ��.? ��  � _F�'�'])�� �2� ���( �� � �. ����! <�
 �
A��? �= �) )4 ���)��.� E�'��F��  �� ����1'�2� ���( *�@�� ��3 � � .�� 8��.K <�j' �

����X�!: "r �'" �� 8��.K �r � )4 ���2� !Y�# �'�����8��  �% �#��=��  8] $�� �� � �
'�2K M��']? � �)��)4�e�� �A] ���)� � ������! 3 �� \"#�' )�"A��n� ��! ��)�2�  )4

���J3� � ~�=-'�8�� � � .��! N �� �� �'���� ��?� %q� �)��)4�� ��2,[?  �� �8���)��
� �.3?� &����  �4�&] 4)��'�� ' r2� w�X:'? �.� )P�  �r �' �'���� ��� 1403.(  
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1 .2 .�)�2�� 8�')4 � 9�-:#  
)4 -:# ���
�9 E��Y# �8�')4 � ��� O��F ?J[�# ��! M�) ��� =. ?  �

)�]��� ��� .="'?  M�� �� ?K�.L'�J3� 4)�4 4�[� .M�) ��� =. ?�  8�v2�
�'�]�N ��� X35�? )�x
� �%' ��E�. ��5�X?� ��3 )4 �c�(��\ 4�K�  ��.=,� �'])��

8��G� )4 �'� ��?� �2� �.��' (��� N&�c �� ����� ��� 4�%='� �[��' '? ���3 . )�x

��8�)�2 ��')4 5���' )4? �� �J.# )�� )��� ��! �5�� �) 5���'�N '? ���4  <�1=�� ��A �X��
��)�2� � �)�5 �� )�i O��F ?J[�# ' Z��? 4�� .� �� ��IK��! M�) ��� =. ? 8�'� uZ�2%'  ��

C=,��� � �4��? �3��� � )�x
 ���5�X? ��)�4 4����. )4 )��.� �O��1'� ��� ���!  N1�
�`t'� ]�� 4�"J� )4����.� �'���� �2� (��� ���Y �4�� ��� . �B=, ��� �)��:' �� K�.='? 

���� -:# �� r2��9 ���YK  ����  �% �# ���YK �� w�X:' 4)��'��=�� ��� 
)Sarbadhikari and Sarbadhikari, 2020; Kondylakis et al., 2022; Dixit and 

Nandakumar, 2021.( �� 8��.K <�j'��  ��R  e�2#"4030" �� 8��.K �r ��)  O

4�@�&�=?� #�KIi�? -:# 4)�' )4 �)�9 &���� ����� 4�� B�IK e� � ��� ' ���)�? ��4 .
��! �� �R �� ���� ���� ���( � *4�' *�2K ���  ]�h k���  8��.2&�  � )�4)�� 8��� �.��'

Y'�� � � �4�� )Asadzadeh et al., 2022(. .v2���! �@( ��� 3�� �.23�����? .="'? 
K�.L' M�� ��? �� �� )4�F ���N 9A�3 ��� �'4 �.��' �'I � ,�� ��  � 8���8� 

 �� ���2� ��.=,� 8�A*�� ���)�5�� X35�?  �.��' )�4 ��) ��"��)�:'1"�'���� � ���  �,#
I�]�! )�x
 E�%[��' N��� �� ������� �,# ��_ =3��J� E�'�A ���)�?  r2�

�4��  ���)Kondylakis et al., 2022(. �'���� "I�] �,#�! �����" )�X2� �� ��� #� ��� 
��C:��4? X35� *�+� 8�'��  �?  �% �#��=�� ���2� �� � �� 4��C � ���! )�]��� �� 

' P�,G'? 4�3 .��! �A] e� � �� �'�����! )�C&��B= ��� -:#�L? 
��i? ��3  �� �
N �� ��?� %q� �)��)4�� X35�? %# �8���)����! '? �.� ] ���� �4� ����  �%[��' ��
)�x
�  4)�4 r35� ���� A�� .� $���! J,# ��'�����O 2L#�B (��� &���.?  )�� N��� �

                                                      
1. Mashverapp 
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d E�%[��'�)��q�� ��')4 5���' ��? � � )Islam et al., 2020; Eslami et al., 

2021 .(����! <�
�K ��Bd� �����: ��� FO�� �[�#N&�c � ��� 4�%='� � )4�! F�� ���
? 
� � ����' .�� 8��.K <�j' ��(4���� 3�'�.? ,��=� ���O Z��?� �G# )4�O �4�4 ��� ��8�)�2  �

-:# ���)��9 ��� F4�g �# �[ ��.� �4)�4���C " �.'? �' )4���� ��)�2� ��� �2� (�� ���=�� 
� � ..v2��' 8�:� E�%&��' �!? �.�4 )��.� �� �4�Y= � ��� �����=. 3��� )IoT (� )4�! 

'���. u�#�2K ��)�,.  ��� ��=��?� ��34��G' ���F ��� ��� ���=��: �# ��! )��.�� �� )�i 
��J� 4)�' O'�� )�4��� � � �=��C� )��F.  

  
1 .3 .)�:=�� <�=.� � �����'  

�'���� � )�:=�� <�=.� ��)�2� ��� �2� (�� �X?  � � ��? �#�!  �e�,
 �#�!  4�%��
�'���� ' P�,G' 8��G�? 4�3 .� )4�! '����. E��Y# ��� O��F ?J[�# ��! �)��?� 

M�) ��� =. ? �) ����4�X� 4)�4 4�[� �.23�� .M�) ��� =. ? u�#�2K X='?  ��
� )�x
�5�X? ]�� �����.� = 4? � �.=,�� 8�'� ��3 )4 � �4�� ���\ ���G�?  �.��'

�2� (��� N&�c ������ ��� �[� ��4�@ '? �..� .�� 8��.K <�j'� �� �4�Y= � ����C=, ��� 
�4�[ �� ����R )�5(��� eI� ��� )�x
� ��C:��4 � e)��' )4  8��.')�� )�x
 ���

��')4 E�'�A ���)� � �E�)�4� )4? X��� �? �� )�x
 E)�m�� &4 ���C=,��� O?  ��
1=,' EI'�%#�B ��,��?� � <�1=�� ��A�e�� �5�� �)�N '? ��4�4 .� �� ��IK��! �'���� 

M�) )4 E�KIi� ��� =. ? �� = 4 E)�m? ' *�@�� 4��G' �? �3 � ���!  �'��� �J.# 
�C- �� �K� ?� ' N��� �)? �4�4 ����A �� �X��� ������? ��5 4�� ���2�. )4  �O��1'

)��.�� ��� ����! �� ���� )��.��  E�i�"#)� � E�KIi�)ICT(C�)�� N1� �?  4�"J� )4
�'���� � 8��G���Y �4�� ��� .#�'��F�? I�] M��'] 8�v2��! )�i ���g *�� ?���)�5��  �.��'

 �4�3*�) ��X �1 � �<4�'2( R���Y.� �  ?������ e��)Sarbadhikari and 

                                                      
1. Skyroom 
2. Moodle 
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Sarbadhikari, 2020(.���'�  �% �# � ��� �'���� ���8�)�2 ��) ������ *�� )�5��"r �'" �
� ��4�@ �����C ��� #�KIi�? ���� %q� �� E)�+��� '�2K �'I ?�  EI'�%# �.=,���#

)�x
� ]�� � �4�4 N��� �)����.� �'���=? J� �)��. �� � �..� ..v2���! �X"3 ��� 
K�2=[�? R#�� �.��' � �*��C�# �����*��(�=,. ��)���X ��R w�� �# ����= �� �i)  �4�=,(

���� ��@# � E�KIi� <4�"#�E� 3L-? �2� 4)�' )4 (��� �4�Y= �4)�' �=��( )��F  ���
)Hosseini and Broniatowski, 2020 .(����! <�
�K ��Bd� �����: ��� C2:c��� 

���F �� �4�Y= ��� ��� �(4���� 3�'�.? )ML (K�.L' M�� �? )AI (� )4�!  4��G' ���

�4�� � � .�� �' ���A )�i���� � � 4���� 44�# �.23���N ��.? � M�=,(�)�2�  e� � ��

)�C&��B= ��� K�.L' M��? '? ����# �� N1���� � 8��G� <�=.� 4�"J� )4��Y �.� .��! 
)��.�� �� � M�=,( ��)4�F�)�2� � �) ��A�� gi�.' )4�N ��.? :-��`� � �4��? 

4��G'�� �� �)� �)���? #���X'� ��..�?   )4 ���B=, ��� �'���� �%�? ��  O'�� )�i
�4�Y= �4)�' �=��C� )��F ���. )4 �2� <�i (��� ��) ������ O
 ��� ���=X&� �'I �X? 

.="'? � �)��:' E�'�A ���5 �� ��� �4�=,( )�i� = 4���? ��')4 $���� ��? �4�Y= �4)�' 
�.=��( )��F .��! �2.��) O'�3 E�'�A?� )4 ko# O��,' 4)�'�� ��  !'5' EZI=A� 8�')4 �

4�� ) �?K�2=[� !�'a# 8�'�� 1399.( �� 8��.K <�j'5J� 8�'��  ��=,? �)�: �r  �B=, 
���=X&��X? ��� �) �.23��� �)����? � 8��) �'I  )��4�A�����8� 3 <�i )4�n�  �����

4�4 �% �# .��!  �B=, ��=G' �% �# $�� ��� 3��']? �C&���d *�@�� �h �.'� ��� .="'? 
2�K ����3 ��?�  �)��:' ���)�8��) ?=A�.3 LL-#?� � ��C:��� ���) EZI=A� ��?-

K�2=[�? �'\"# �2� �� (��� 
��i? �3 )P�  �)�:� ?=,�5J� 8�'��  ��� 1403 .(
��IK � ����! P� � �� ��� 2 )? +��� P� � ��  M��'] � 8�')4 ��3��J� E)���
X35�? P� � � �� ��� ��C:��4? �� )�+.' � E�'��F� M��']�C:�����  *4�' *�2K ��

�4�Y= �4)�' �=��( )��F ��� )P�  �?X35� M��'] � 8�')4 ��3��J� E)��� ��� 1403 6
P�  �5��"# ?X35� *��K ��C:��4 ��� 1403 .(.v2���! ��[� 4�= ?�  �� *�'� 8�'��

)�X2�� ��'] � 8�')4 ��3��J� E)���5� MX3?� �� �R  e�2#"4030"  �)
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��) ������ � � �4�� .��! �� �R ���=X&��X? � � M��'] ��)��:' ���)� ���C:��� 
�� E)�m 24 ' �=K� ? 4��4�� b �� ���)� �� � ��� F4�g 2�K �?  N��� �� �*4�' EZ�t  ��

�3 �� ����1' � E�'�J�� _�) �P���q��E�% ' r2�? �.� ) �?K�2=[� !�'a# 8�'�� 1399.( 
�� � �� �[�#�! � 8��J# �J3 �E�'��F��5 �'���� �� ��� �'? ���� ��C:��� 3 <�=.� ��n� 

� � �4�� ��J� �����.  
'�4 � OJc ���L'�! �' 4�=  �,�[? �'���� ��)�2�  �� �����"���=X&� �"F��'�X? 

���F 4���� ����. ��3" ���a# 4�� .� ���! �� �e� �)��.� � E�i�"#)� E)��  E�KIi�
���=X&� E)�+� E�'�A �3 ~��'�X? ��� �)� �'���� �)�4 <�i )4 44�# ��� ���F��. 

��4 ���)� �3��J� E)��� �� ) ��)�J2[ � ��) 4�J� r��#��= � E�%&��' 5��'2020.( 
� �� ��IK��! ���'�  �3��J� E)��� �� ���� ,��� �"`� �.�8� ����� ��4�@  �� �� 4��

' 8�X'� 8�����J3? 4�4  ��84��4)�� �' ��?� )�#�b  � 8�'� ����2� !Y�# �)�23 � �&�#
)4 8�X'���� �..� �)�) �) !,��� .��! �i �� E�KIi��g ��r'� nIi� 8���)�� �� �� )? 

'? �3 )Ding et al., 2021; Maserat et al., 2021 .(*�� )�5��"r �'" ��5 �� 8��.K 
)�5��� ���� %#��! %q��� ���F��.  4�����4�Y= �4)�' ���( )��F. 4�=  �'? �'���� 

��)�2� )�� )4 �� �������� 2020 3 �� N.��� )4�n� ��e�� � )4�8�� X:#�O  �� ��3
a#��� �)�3� &�K? .'��� �'?� �'�] �2� �����C: �� � E�KIi� �# 4�4 )�= 4�8�)�2  )4 �)

 ���'� ��c)�}X �..� �"` E�i�"#)� E)��� � �3��J� E)��� ) r��#��= � E�%&��' 5��'
 ��)�J2[ � ��) 4�J�2020.( .v2���! %q��� 4�L=F�� ��8�)�2 ��# ���h �4�4 ��� 

�� � �3��J� E)������C � ���)�����8� %#��! �3 ) � ��) 4�J� r��#��= � E�%&��' 5��'
 ��)�J2[2020.( � E�i�"#)� E)����5   ���4)�"3�4 ���B=, ��� #)�+�? ���F ��� ��� 

�X"3 ��� ��� ���2� !Y�#� 3 �:1� B,@#��n� � �.3?� 8�= � ��� %# �44�#����! 8�X' ��� 
3 ��A ��1� �" �G' � ����3�n� Y= ��4�  4��) � ��) 4�J� r��#��= � E�%&��' 5��'

 ��)�J2[2020 .( ?#�'��F� ��C�4�G# 8�)�2�� 4��%# �� �� ?' ��`a# ?����)�  ���)�k(
?' B�,1# ?�m� ���( �4 �� 4�A �� � � r����# �� \"#�' E�'��F� O'�3 ���3 . <�� ���(
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���%# � ��  �� ����'  �)�k(�1�.' ��1 )4 h,� �5��' �1�.' )��� 2 � � 8��J# �J3
 ���� )�+.'  ?L-3 ����)4�A ���� !�C.  r����# �� ����1'��3��[�  � �)Habibian 

& Rezaei, 2017.( ����� �)�2�� n��3 �� N�� �)�+.' !�� ���� -19 � ��  �
���%# �1�.' �)�k( �4��G' )4 ��  �
�,' �� ��96 ��_��'�='��  �5��' �1�.' OA�4 )4

h,� �3 ��[� 8��J# )��� . ���� 4���� ��'])4 ��[� �� 8��J# )4 �� � ��  !�� e� � ��
�4��G' �� 4�)�  �5��'h,� )���  �4�)� �)��K �A�4�� �� *5�' ��4��)Fowri & 

Seyedabrishami, 2020.( ����! <�
�2� 8�)�4 )4 � ����� ���( -19�� � ��  !�� �  )�i
 u�4�@' � ��'])4 g��%# �&�
 �� P��.='<�2K� ��3  �# � ��� 8��.K  <�=.� E�'��F� �� ?X�

�.� O2K �)�2�� n��3 )Fattahi et al.,2024.(  
 )��?  EZ�1'� ?�A�4  4�. �8��J# �J3 8��G� �����' ����� 8�)�4 )4 �i ���g 

���F�� ��� K�.L' M��? �)��.� � �E�i�"#)� � E�KIi� !��� ���  ��%q�
�A� ���  ����� 8��G� �����' �� \"#�' ��J3 M�� ��� <��[ )4 �)4 ?' 8�:� ��4 .

 )4M�) <��[ !�� �)�]�� � ?=.  ���  ����)��.� �� ?.="' )4  ?�m� �%� � �G#�O ��3 
� �.   �� *�Z���  �4�� ?�' e��1' )4 E�'��F� ��2K �8��G� 8I� ����' �� �[�# �� � �

� � ��3 8] <�2:' 5�� 8��J# ��.  

  
   

                                                      
1. Cordon Pricing 
2. CBD 
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>#�� 4- ,-�����  ��+* /�$ ��$2��&� 
� %�$  �(#�� ���.)8��+; �+:(O�(  
4�%��  M�)  ���

?=.   
 �A� ���

�4�4 

g�4�L'  ?2=�)�C&� 4��)��  4�X�2K ?:-��`�  

��
N ��.

? 
 n�F�

�2�
 (

���
  

-  

IOT  -  -  -  

AI  -  -  -  

ML -  -  -  

ICT  -  -  -  

8�')4 � �)�2�� 9
�-:#

  

N��'�]  ���
 ?X35�
�)�x
  
 �.��%'

 )4 �)�x

8�')4 5���'  

IOT  

 ���)�,. 
 ��'4 9�-:#
 8��,�� � 8��

8�A  

_2[ �J.#  N��2� � �)�]
�4�4  *�@�� r���&��5�� ���

?' N�� O��G# �F�� 64�3  ?.��
?.�3�' ���(4�� ��  

 4�"J� �� ?Y�� ����3
 N��� � �4�� E)�+�
 8��� 6�)�x
 �%[��'

?2 ) ?2� ?����)�  

AI 
  

 ��� �@(
 �.23��

 N��� ?���3��
E�KIi� / �'����
 �,#I�]�! 

�����  

B=�)�C&�  �� 9�-:# ���
!�3�' ���(4�� e� �  ����

 4)�]�� ��4�� B�IK O��G#
B�2L# � I=�� <�2=
�  ���(

 )4 ��&���4)�'���  �%[��' ��
 )�� �� �)�x
�=��( ��3 ���.  

 � ?�A�4 E�%&��'
!�� ?��2&�  !�� 4�X�2K

B=,�   N��� ��
 �� �) ��
 � �)��q��d E�%[��'
 9�-:# �F4 N��5��

�4�� ?����)� ���.  

ML -  -  -  

ICT  

*�� )�5�� X35�? 
)�4 ��) �� /
��)�:'  

 �� ?K�.L' M�� ��)�:' )4
�2�� OX3  ���� )��4�A

 O��G# � 9L-=' P�-=��
?' �4�Y= � B�IK ��&��  �'� 64�3

<�'  )4 !�3�' ���(4�� ���
B�2L#  ��.� ?��')4 ���(

��4��G'.  

 N��� �� �"=%' ����3
 ��)�x
 E�%[��'

 ��"#)� �K�  N��5��
)�2��–r35� � ���q) 

68���)�� �4�4 ��� ?2� )4 
EZ�1' ?�A�4 � 4�. � 
E)��� �3��J� 4�[�' 

� �.  

)�:=�� <�=.� � �
����'

  

��C=,�� ��� 
R��� 

�4�[ �� /
eI� ��� 

?3��'] 

�)�x
 )4 
e)��' � 
��C:��4 �� /

IOT  

!��)�4  ���
 wI� <�=.�

�)4�A  

B=�)�C&�  � ���L# M��4�� ���
 wI� )��4�A 9�-:#

?' �4�Y= �  ?A�� )4 6���3
���2� �4�4 �� g�Y�# ��  ���

 N��� ���� r����# � �'I 
 44�# ��C&� O��G# � �.����F

*�@�� ��3 )<�' �'�  ���
N�� �4��G' �.23�� ?.���(.  

 <�=.� 4�"J� �� ?#��.=,'
 �1� N��� � 44�#

 ?&� �4)�4 4�[� �.����F
 �� ?2 ) ?2� ?����)�
 �� ��`a# � ?�� �.3 �F4
� � 4��G' n��3 |��.  
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���3 ?= 4 
� 4��G'  

AI  

 ��� )�L'
 n��3 �:1�

�)�2��  

 � B,@# ��) ?�m� 5��2#
?��X' _���# N��2�  �� �� �

N�� O��G#  �� �4�Y= � 6?.��
B=�)�C&�  M�� ��� ?K�.L'

 � ?��X' M��4�� �� 4��G'
�3�A ��A�� ��1� �4�  ��.�  

 4�"J� )4 ?��)��
B�2L#  � ?��X' ���(
nIi�  ?'�2K ?�� )

����:' ��3�4�4 6  ���
N�� �F4 �)��)4 ?2�  ?.��

 n��3 N��� 8�5�' ��
��:��:=.' � �.  

ML -  -  -  

ICT  

*��  )�5��4�3 /
 �!#�� ��� H��
 ?��4� �<4�'

 ��X��� ��X �
*�) /���'�  

�����' O��[� 
E���X'� � 
8�)�2�� 

�� ��  /���'�  
�� ��  

8�� �.�,��� /
*��  )�5��r �' /

��C��� E�KIi� 
���) 8�������  

 )4 �)�k(�`� �� ?2 ) ����3
 N��� �M��'] *���#

 <�=.� ��)�x
 E�%[��'
 _���# � 8�� �.�,��� *�
4��

���2
 �.2���  6?���) ���
�4�4 2� ��� �'� 4��G' ?
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