Iranian Journal of Remote Sensing & GIS. 2024, 16 (2): 159-178

P-ISSN: 2008-5966, E-ISSN: 2588-6185

Original Article
Smart Emergency Services Using Geographical
Information System and Internet of Things
Reyhaneh Saeedi', Hossein Aghamohammadi®*™, Ali Asghar Al-Sheikh®,
Alireza Vafaienejad

Affiliation ABSTRACT

1. PhD Student in Remote Introduction: Intellioent emeraencv resoonse svstems utilize modern

Sensing and Geographic technoloaies such as the Internet of Thinas (loT) to enhance the performance of

Information System, Faculty
of Natural Resources and
Environment, Islamic Azad
University, Science and
Research Branch, Tehran,
Iran

2. Assistant Professor,
Department of Remote
Sensing and Geographic
Information System, Faculty
of Natural Resources and
Environment, Islamic Azad
University, Science and
Research Branch, Tehran,
Iran

3. Full Professor, Department
of Geodesy and Geomatics
Engineering, Khajeh
Nasiruddin Tusi University of
Technology, Tehran, Iran

4. Assistant Professor,
Department of Civil
Engineering, Water and
Environmental Engineering,
Shahid Beheshti University,
Tehran, Iran

Citation: Saeedi, R.,
Aghamohammadi, H., Al-
Sheikh, A, Vafaienejad, A,
Smart Emergency Services
Using Geographical Infor-
mation System and Internet of
Things, Iran J Remote Sens
GIS. 16(2):159-178.

emeraency response units. These svstems are desianed to improve service aualitv.
reduce costs. and increase monitorina of the emeraencv response process. Kev
obiectives include ontimizina emeraency response routes throuah communication
with obiects and collectina spatial data. Utilizina loT-based routina models
enables optimizina emeraencv response routes and enhancina the overall user
experience. In essence. these svstems leverace data collected bv 10T to enhance
the emeraencv resnonse process. Intelliaent emeraencv response svstems plav a
crucial role in improvina the efficiencv of emeraencv response units and elevatina
service levels in emeraencies. These svstems are readily available and enhance
productivity and efficiency in emergencies.

Materials and Methods: A spatial data infrastructure has been developed to
intearate the svstem and enhance emeraencv response efforts. providina critical
capabilities for improvina emeraency medical services. This infrastructure
includes a portal that accuratelv displavs the optimal route from the incident
location to the medical center on a man. assistina the medical team in auicklv and
efficientlv reachina the iniured individual. Additionallv. this portal enables the
transfer of sensor information. such as vital sians of the iniured person. to the
phvsician's mobile phone in the ambulance via Bluetooth. This allows the
information to be shared simultaneouslv for further assessment. enablina auick
and accurate assistance in emeraencies. This svstem increases efficiencv and
speed in respondina to emeraencies. providina rapid and optimal access to
medical services. In summarv. this spatial data infrastructure has sianificantlv
improved the performance of emeraency medical response and facilitated the
delivery of enhanced and optimized services in emergencies.

Results and Discussion: Medical centers prioritize healthcare and treatment.
Thev emplov an online hierarchical weiahtina model to ascertain these priorities
and enhance the efficiencv of resource allocation processes. This model helps
ontimize resource allocation based on real-time health information of the iniured
individuals. In a trial case. an iniured person was successfullv treated in District 5
of Tehran. The efficient use of loT and spatial data infrastructure enabled this
medical center to enhance and ontimize its healthcare services. These findinas
underscore the sianificance of intearatina spatial information. medical data. and
lIoT technology to advance healthcare services and elevate the quality of
treatment.

Conclusion: Traditional emeraencv response svstems operate primarilv based on
outdated mechanisms and lack modern technoloaies. includina loT and spatial
data intearation. Conseauentlv. these svstems mav encounter challenaes such as
delavs in dispatchina emeraency personnel to the incident location and a lack of
accurate and rapid patient information. Incorporatina modern technoloaies like
artificial intelliaence. 10T. and aeoaraohic information svstems can address the
challenaes faced bv traditional emeraency response svstems. These technoloaies
enable faster and more efficient crisis responses and assist oraanizations. such as
crisis manaaement aaencies. in makina better resource allocation decisions durina
emeraencies. therebv improvina overall performance. By utilizina data collected
throuah these technoloaies, emeraency oraanizations can sianificantly enhance
their response to emeraencies. reducina time. financial. and human costs. Overall.
this new approach to emeraencv response svstems enables better adaptability in
facing various crises and improves emergency response efficiency.
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