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Abstract - The Corona Virus Disease (COVID-19) pandemic has significantly challenged healthcare systems around the world,
especially in developing countries such as Indonesia. This research explores the application of Artificial Intelligence (Al) in
addressing various aspects of the pandemic, including diagnosis, prediction, telemedicine, and public health management. A
systematic review of literature and case studies was conducted to analyze Al-driven approaches implemented in Indonesia.
The findings reveal that Al technologies such as intelligent diagnostic systems, machine learning models, and mobile-based
health solutions have contributed to mitigating the spread and impact of COVID-19. Despite the progress, challenges remain,
including data privacy concerns and limited access to Al-driven healthcare tools. The study highlights the need for further

integration of Al in healthcare policies and proposes recommendations for enhancing Al-driven public health interventions.

Future research should focus on improving Al accessibility and ethical considerations in developing nations.
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1. Introduction

The global impact of Artificial Intelligence (Al) in
healthcare has been transformative, especially during the
COVID-19 pandemic [1-4]. Al technologies have enabled
rapid advancements in diagnostic tools, predictive analytics,
and telemedicine, providing critical support to overwhelmed
healthcare systems [5]. These innovations have not only
improved patient outcomes but also demonstrated the
potential of Al to address complex public health challenges
on a global scale. Indonesia, as a developing nation, faced
unique challenges during the pandemic, including limited
healthcare infrastructure, uneven access to medical resources,
and a high population density that exacerbated the spread of
the virus [6-8]. Despite these obstacles, the country has made
significant strides in leveraging Al to mitigate the impact of
COVID-19 [9-11]. From Al-driven contact tracing
applications to machine learning models for predicting case
surges, Indonesia's efforts highlight the adaptability and
resilience of its healthcare system [12-19]. Previous studies
have extensively explored Al applications in healthcare, yet
few have focused specifically on its role in mitigating
COVID-19 in Indonesia. There is a lack of comprehensive
analysis on the effectiveness, accessibility, and limitations of
Al-based interventions in Indonesia's healthcare system. This

study aims to bridge this gap by providing an in-depth
examination of Al applications and evaluating their impact
on pandemic response efforts in the country.

2. Theory of Artificial Intelligence

Artificial Intelligence (Al) represents a computer science
discipline that enables machines to process information and
make decisions through logical reasoning, similar to human
cognitive processes. While Suyanto [20] and Suryadi
emphasize Al'srole as a rational agent system, Rich & Knight
[21] focus on Al's ability to replicate human thought and
behavior patterns. Al applications can be developed using
four fundamental techniques, either independently or in
combination, as shown in Figure 1.
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Fig. 1 The four fundamental elements of artificial intelligence [20].
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In practice, Al operates through learning algorithms that
fall into four categories: supervised learning (for
classification and regression), unsupervised learning (for
clustering, association, and dimension reduction),
reinforcement learning (for gaming and robotics), and semi-
supervised learning (for complex analysis, web content
classification, and protein sequence analysis) [22]. This
algorithmic foundation enables Al applications in various
fields, including healthcare and medical technology [23-25].

3. Materials and Methods

A systematic review approach was adopted to evaluate
Al applications in COVID-19 mitigation in Indonesia. The
study employed the Publish or Perish 8 software to retrieve
relevant literature. An initial search identified 117 research
papers, which were screened based on relevance and quality,
leading to the selection of 13 key studies. The selection
process followed predefined criteria, including the use of Al
in healthcare, Indonesian case studies, and peer-reviewed
sources. Further screening through title and abstract review
yielded 13 final papers for analysis, which were classified as
shown in Table 1.

4. Results and Discussion
4.1. Al in Diagnosis and Prevention

Various Al models have been developed to assist in the
early detection of COVID-19 cases. Notably, convolutional
neural networks (CNNs) have been applied for medical
image classification, while machine learning models have
facilitated predictive analytics for outbreak monitoring.
Indonesia has adopted Al-driven screening tools in select
hospitals, though scalability remains an issue. For instance,
James et al. (2020) successfully utilized a neural network
model to classify X-ray medical images of patients exhibiting
COVID-19 symptoms, employing a dataset comprising 160
COVID-19 cases and 160 normal cases. Similarly, Ansor et
al. [26] developed an early detection system to identify mask
usage using the TensorFlow framework on a Raspberry Pi
platform.

Furthermore, Tenriawaru [27] designed a deep learning-
based system capable of detecting mask usage and integrating
augmented reality technology to assess social distancing
compliance. Expanding on this field, Syarif et al. [28]
implemented a deep convolutional neural network (CNN) to
predict and detect the severity of COVID-19 in patients.
Additionally, Hadi et al. [29] created an early warning system
leveraging machine learning to monitor and detect adherence
to physical distancing measures. Furthermore, Al-Hakim et
al. [2] developed an Android-based application utilizing an
Al-powered fuzzy expert system to diagnose individuals
exhibiting COVID-19-like symptoms. This application
effectively determines the confidence level of each
diagnostic inference, providing users with a more accurate
assessment of their condition. Complementing this effort, the
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Indonesian government introduced PeduliLindungi, a mobile
application designed to manage COVID-19 through features
such as contact tracing, tracking, self-diagnosis, and location
reporting [30]. Further expanding on Al applications in
public health, Al-Hakim et al. [31] implemented an Android-
based system aimed at preventing the spread of COVID-19
by fostering community engagement and enhancing
collaboration among healthcare workers. These diverse
approaches highlight the potential of Al technologies in
enhancing public health responses and mitigating the spread
of COVID-19.

4.2. Al-Enabled Monitoring and Tracking

Government-backed initiatives, such as Al-powered
contact tracing applications, have been implemented to curb
the virus's spread. Compared to similar implementations in
Singapore and South Korea, Indonesia’s approach faces
infrastructural and compliance challenges. A comparative
analysis highlights strengths and limitations. Meanwhile,
studies by Al-Hakim et al. [32] introduced a novel approach
for determining the shortest route to COVID-19 referral
hospitals across various regions in Java. This method
leverages the Haversine formula to calculate the most
efficient paths, providing a strategic solution for medical
emergency responders and healthcare facilities in managing
patients requiring urgent care. This system is designed to
optimize emergency response times, potentially improving
patient outcomes in critical situations. Building upon this
research, Al-Hakim et al. developed a mobile-based
application utilizing the Dijkstra algorithm to map and
analyze COVID-19 case distributions. The application
features distributed and location-based services that enable
users to assess the proximity and density of COVID-19 cases
within their area. This app was designed to be compatible
with both Android and iOS platforms, enhancing
accessibility and providing real-time insights for better
personal and community health management.

4.3. Al as Emergency-Assisted Tools

To respond to the urgent need for rapid medical
response during the COVID-19 pandemic, particularly in
transporting patients to hospitals, Al-Hakim et al. [33]
developed a mobile app called Smart-iMbulance. This
application is designed to facilitate emergency medical
services for individuals requiring immediate care, including
victims of traffic accidents and patients in critical COVID-19
conditions. By streamlining the coordination between
patients and healthcare providers, Smart-iMbulance ensures
faster and more efficient medical responses.

The critical role of healthcare facilities in managing
COVID-19 cases has been extensively emphasized in the
literature. Studies by Klumpp et al. [34] and Toh & Brody
[35] highlight the importance of efficient healthcare
infrastructure and emergency medical services in handling
pandemic-related emergencies.
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Table 1. Review the result of this study

Authors Type of _Art|f|0|al Obijectives of the Study Language
Intelligence
(James et al., 2020) CNN Classification English
(Ansor et al., 2020) CNN Detection English
(Tenriawaru et al., 2021) Deep Learning Architecture Detection English
(Syarif et al., 2022) Deep Learning Architecture Prediction English
(Hadi et al., 2021) Machine Learning Detection English
(Al'Hakim, Rusdi, etal., Expert System Diagnosis English
2020)
(Al Hakim, Billian, et
al., 2020; Al Hakim, . - .
Muchsin, et al., 2021) Shortest Path Algorithm Prediction Indonesian
(Al Halzllm,zl(;;;\;vono, et Shortest Path Algorithm Prediction English
(Al Hakim et al., 2021b; Mobile-based Artificial Multi-puroose Enalish. Indonesian
Al Hakim et al., 2021a) Intelligent purp glish,
(Nurhudatiana & Seo,
2020; Parikesit et al., .
2021); (Nurhudatiana & The M?;g;;ﬁi:;icare or Diagnosis English
Seo, 2020)

The integration of mobile technology like Smart-
iMbulance complements these healthcare efforts by
enhancing the responsiveness and accessibility of emergency
medical services. This innovation demonstrates how digital
solutions can significantly improve emergency healthcare
delivery, particularly during large-scale health crises like the
COVID-19 pandemic.

4.4. Tele-Health and Tele-Medicine

Indonesia has seen significant progress in telemedicine
through mobile healthcare applications (mHealth), with
Halodoc and Alodoc emerging as leading platforms [36, 37].
These applications have been instrumental in supporting
COVID-19 patients by offering Al-based chatbot features
that provide instant health consultations. This technology
enables users to receive preliminary health assessments,
reduces the need for in-visitation and minimizes exposure to
the virus.

Additionally, both apps allow users to chat directly with
healthcare professionals, including general practitioners,
medical specialists, and psychologists. They also offer
convenient services for booking medical tests, scheduling
laboratory check-ups, and accessing drug information. This
comprehensive range of features makes Halodoc and Alodoc
vital tools for improving healthcare accessibility and
efficiency, particularly during the COVID-19 pandemic.

These platforms demonstrate how integrating Al and
digital health solutions can enhance patient care and
streamline medical services, especially in times of public
health crises.
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4.5. Future Directions

Based on various studies, it has been clearly
demonstrated that Artificial Intelligence (Al) has made
significant contributions to combating COVID-19 in
Indonesia. The rapid advancement of Al in the health and
medical sectors has provided innovative solutions for
managing the pandemic. While COVID-19 may not yet be
entirely curable, Al has played a crucial role in supporting
diagnosis, prevention, and management efforts, particularly
in resource-limited settings like Indonesia.

As a developing country, Indonesia continues to explore
and implement Al-driven research and innovations to
enhance its healthcare capabilities. This momentum is
expected to persist beyond the pandemic, presenting vast
opportunities for expanding Al applications in public health,
medical diagnostics, and disease prevention.

The research provides valuable insights into the
development of Al's role in Indonesia's struggle with
COVID-19 and highlights future prospects for integrating Al
technologies into the nation's healthcare infrastructure. The
findings can serve as a foundation for advancing Al research
and fostering sustainable healthcare innovations in the post-
pandemic era.

4.6. Discussion

Quantitative data were incorporated to assess Al
adoption trends. All of the studies presented tabular and
graphical data visualizations to illustrate Al's role in various
public health interventions. Case studies on Indonesia's Al-
driven healthcare platforms provide practical insights.
Although Artificial Intelligence (Al) applications are
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currently focused on solving specific problems, ongoing
advancements in algorithms and methodologies have paved
the way for groundbreaking innovations that were previously
unimaginable. One clear example is Al's role in the early
detection and diagnosis of COVID-19, which has
significantly contributed to pandemic control efforts in
Indonesia and holds promising potential for broader global
applications.

Moreover, Al-driven approaches have accelerated the
discovery of vaccines, drugs, and therapeutics, addressing
limitations in existing medical knowledge and offering
innovative solutions aimed at improving human health. These
advancements underscore Al's transformative impact on
healthcare, enabling faster and more efficient responses to
public health crises. However, the integration of Al into
healthcare systems also raises critical ethical considerations,
particularly concerning data privacy, bias in decision-
making, and the responsible use of technology. As noted by
Braun et al. [38], extensive ethical research is essential to
ensure that Al technologies are developed and applied
responsibly, prioritizing human welfare and societal benefit.

The integration of Artificial Intelligence (Al) with other
mobile technologies has proven to be highly effective in
enhancing system performance, particularly in healthcare
applications. To achieve optimal performance, Al often
needs to be combined with complementary technologies,
creating more robust and efficient solutions [35], [39], [40],
[41], [42].

Several key technologies that synergize well with Al
include:

e Internet of Things (10T): loT makes it possible for
interconnected devices to collect and exchange real-time
data, which can be analyzed by Al to improve healthcare
decision-making and patient monitoring [5], [42].

o Internet of Medical Things (IloMT): IoMT extends loT
concepts specifically for medical devices, allowing Al to
process data from various health monitoring tools to
support diagnostics and treatment plans [43].

e Microcontrollers: Al algorithms embedded in
microcontrollers enhance real-time data processing,
particularly in portable medical devices for patient
monitoring and diagnostics [44].

e Wearable Medical Devices: Wearables integrated with
Al offer continuous health tracking, enabling early
detection of health anomalies and proactive medical
interventions [13].

Additionally, the role of healthcare practitioners
remains vital in leveraging Al technologies effectively.
Medical professionals often utilize Al-based tools to support
clinical decisions, optimize treatment plans, and improve
patient outcomes [45].
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Furthermore, Artificial Intelligence (Al) has shown
significant potential in advancing omics-based research,
which includes fields such as genomics, transcriptomics,
proteomics, and metabolomics. These omics disciplines,
often referred to as molecular high-throughput techniques in
bioinformatics, generate vast amounts of complex biological
data that require advanced computational methods for
analysis and interpretation. Al algorithms, particularly in the
form of machine learning and deep learning, are well-suited
for managing and analyzing these massive datasets, enabling
researchers to uncover hidden patterns and relationships
within biological systems. One notable application is in the
management and analysis of data from biological banks,
where Al facilitates efficient data integration, storage, and
retrieval for large-scale studies. For example, a study by Stute
etal. [46] employed transcriptomics to examine how different
reproductive lifestyle tiers impact the transcriptional profile
of the mammary gland in a primate model. This approach
illustrates how omics data can provide deep insights into
biological processes, contributing to the development of
targeted treatments and interventions. Furthermore, non-
human primates serve as vital animal models for vaccine and
drug development due to their physiological similarities to
humans. This relevance was particularly evident during the
COVID-19 pandemic, where transcriptomics and other omics
techniques were utilized to accelerate the discovery and
testing of vaccines and therapeutics [47-53].

5. Conclusion

This study underscores Al’s significant contributions to
COVID-19 mitigation efforts in Indonesia, highlighting its
role in diagnosis, prediction, telemedicine, and monitoring.
However, challenges such as limited Al infrastructure, data
privacy concerns, and accessibility barriers hinder
widespread adoption.
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