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ARTICLE INFO ABSTRACT

Article History African Swine Fever (ASF) continues to pose a serious threat to swine farmers, resulting in
Received on: December 12, 2025 significant economic losses and livelihood challenges. Traditional methods of ASF
Reviewed on: January 12, 2026 detection often rely on physical inspections and laboratory testing, which are time-
Accepted on: April 10, 2026 consuming and prone to delays in results. This study developed Project SwineScan: IoT
Published on: June 30, 2026 Technology Scanner for Common Symptoms of African Swine Fever, integrating sensor

technology, stored data management, and GIS-enabled analytics to provide a real-time and
African Swine Fever. automated monitoring solution. The system utilizes non-invasive sensors that measure the
Decision-Support System. vitals of the swine, including body temperature, heart rate, and oxygen saturation. Data was
GIS. collected and transmitted to a web platform using an API for data visualization, analysis,
IoT. and reporting. GIS mapping supported spatial visualization, enhancing decision-making for
targeted interventions. Evaluation of the system demonstrated its capacity to provide timely,
accurate, and actionable information to farmers, veterinarians, and local government units.
By functioning as both a monitoring and decision-support tool, Project SwineScan offers a
sustainable approach to ASF control while strengthening resilience within the swine and
agricultural sectors.
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I. INTRODUCTION

African swine fever (ASF) is caused by the African swine fever virus (ASFV), a member of the Asfarviridae family. It is the
only DNA virus transmitted by arthropods. It is highly contagious, resulting in up to 100% morbidity in previously unexposed pig herds
with mortality varying between 0 and 100% depending on the virus, the host, the dose, and the route of exposure to the virus [1]. African
swine fever is a large, icosahedral, linear double-stranded DNA virus and the only member of the family Asfarviridae, genus Asfivirus.
African swine fever virus (ASFV) is maintained in Africa via a complex transmission cycle involving African wild suid species, soft
ticks, and domestic pigs [2]. Animal diseases constitute a continuing threat to animal health, food safety, the national economy, and the
environment. Among those, African swine fever (ASF) is one of the most devastating viruses affecting pigs and wild suids due to the lack
of a vaccine or effective treatment [3].

Pigs provide an important source of high-quality protein, and production is predicted to increase in the future to meet growing
global demands for meat. However, the pork supply is threatened by infectious diseases, and amongst these, African swine fever (ASF)
is currently causing the greatest concern [4]. ASF remains a significant concern for the Philippines, impacting the swine industry and
food security. It causes high mortality rates, leading to decreased pork production, high prices of pork and pork products, and financial
losses for farmers and stakeholders, especially for the livelihoods of many small-scale pig farmers in the Philippines [5]. Emergence of
African swine fever (ASF) in the Philippines in 2019 caused substantial impacts on animal health and its pig industry. To control ASF,
strict policies were applied, including zoning and depopulation of infected herds. Risk estimation of ASF transmission must consider
meat sample contamination [6]. Surveillance at local borders can monitor contamination and prevent ASFv sources from entering areas.
This approach allows the government to allocate resources and prioritize higher-risk areas [7].
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At present, there is no safe and effective vaccine for African swine fever, and the most effective way to combat it is to establish
stringent and safe biological prevention and control measures [8]. One of the key observations of this disease is the presence of a high
fever [9]. This severe viral disease is characterized by respiratory and digestive dysfunction, congestive bleeding [10], a fever exceeding
41 °C, and symptoms such as loss of appetite and lethargy [11]. Real-time temperature monitoring systems have emerged as essential
tools for early ASF diagnosis [12]. ASF is a highly infectious and fatal viral disease that affects both domestic and wild pigs. Its rapid
spread via both direct and indirect pathways poses a substantial and ongoing threat to pig populations around the world. An ASF outbreak
can have devastating consequences, resulting in high mortality rates and significant economic losses for farmers and the pig sector.
Current diagnostic approaches, which frequently include time-consuming laboratory testing, can exacerbate the delay in important
outbreak-control treatments. Developing novel technologies like "Project SwineScan: IoT Technology Scanner for Common Symptoms
of African Swine Fever" provides a viable solution to these issues. By facilitating the early detection of ASF symptoms through contactless
monitoring, this device seeks to offer a substantial benefit.

Project SwineScan has several important advantages that resolve the most pressing challenges in treating African Swine Fever.
First of all, by detecting early symptoms of disease, its ongoing monitoring capabilities allow for the early identification and prompt
isolation of potentially contaminated animals. This quick action is required to avoid the ASF virus from spreading widely throughout a
herd. Second, the availability of real-time health data facilitates improved biosecurity measures by enabling prompt action in the event of
a suspected infection. This proactive strategy greatly reduces the possibility of economic losses and helps to manage outbreaks at their
source. Furthermore, Project SwineScan helps to enhance disease surveillance by gathering important information on pig health and
illness patterns. The development of more focused and effective intervention plans can be aided by using this data to pinpoint high-risk
locations and track how well control measures are working. Further, the data can offer significant insights into the complex nature of ASF
transmission and other environmental factors that impact its dissemination. In the long run, Project SwineScan is essential to assisting pig
farmers and the pork sector by giving them a proactive tool for managing the health of their herds. Considering the catastrophic impact
of ASF on the supply of food worldwide, this can assist in minimizing losses, stabilizing production levels, and enhancing the pork
industry's general resilience and sustainability.

The integration of available medical sensors creates a connected digital platform that empowers the connectivity with pets and
livestock with improved efficiency. These kinds of technologies make a precise health status and sickness projection, which are most
effective in humans, but they can be applied to animals with few changes [13]. IoT was conceptualized to improve human and pet
interaction by medical or health opportunities, through information retrieval [ 14]. A prototype of a smart animal health monitoring system
based on IoT for real-time monitoring of the physiological parameters, such as body temperature, heart rate, and rumination, with
surrounding temperature and humidity has been developed [15]. Project SwineScan: IoT Technology Scanner for Common Symptoms of
African Swine Fever aims to be contactless, potentially using a non-invasive sensor technology like radar or infrared to monitor pigs
without physical contact. This is a significant innovation compared to existing livestock monitoring systems that often rely on physical
attachments. Incorporating an Al algorithm specifically trained to detect ASF-related symptoms based on the unique physiological
changes associated with the disease. A wearable design that allows for continuous monitoring of individual pigs, potentially providing
more accurate and timely detection of ASF symptoms compared to traditional methods.

I.1 SPECIFIC OBJECTIVES

e To develop an Internet of Things (IoT)-based prototype device that can detect common symptoms of African Swine Fever (ASF).
e To develop an information system that provides data analytics for ASF, with the integration of the Graphical Information System
(GIS).
II. THEORETICAL REFERENCE

I1.1 THE THREAT OF AFRICAN SWINE FEVER (ASF)

African swine fever (ASF) is a viral hemorrhagic disease characterized by exceptionally high lethality in domestic pigs and
Eurasian wild boar [16]. Originating in Africa, the disease has since spread to Europe, Asia, and Oceania, reaching a pandemic dimension
since 2007, posing a global threat to the swine industry [17]. Given the absence of effective ASF vaccines, disease management options
are limited, making the identification and minimization of ASF-associated risk factors critical to preventing outbreaks [18]. This absence
of available vaccines renders biosecurity measures, cleaning, and disinfection procedures essential control tools for the prevention of
primary and secondary introductions of ASF in pig farms [19].

I1.2 THE NECESSITY FOR EARLY, RAPID DETECTION

The immediate and accurate detection of highly contagious diseases like ASF is the single most critical factor in mitigating
significant economic losses for pig producers and governments. Traditional detection methods, which rely on clinical observation and
periodic laboratory testing, are often time-consuming and lead to critical delays in containment. The most common initial clinical
indicators of infection—such as fever (increased body temperature) and reduced motion—often precede or occur simultaneously with
decreases in feed/water intake and even the definitive detection of the virus via molecular methods [20].

I1.3 LIMITATIONS OF DEFINITIVE LABORATORY DIAGNOSTICS

While highly sensitive and specific real-time PCR (qPCR) assays are the scientific "gold standard" for definitive confirmation
by detecting viral DNA, they require sample collection, transport, and laboratory processing, creating a time lag [21]. Studies have shown
that the physical symptoms detected by a real-time monitoring system can signal infection before a positive qPCR result is obtained. This
establishes the role of continuous, real-time monitoring systems, such as Project SwineScan, as a crucial pre-screening mechanism to
bridge the gap between initial infection and definitive laboratory confirmation [22].
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I1.4 INTEGRATION AND DECISION-SUPPORT SYSTEMS (10T, AL, AND GIS)

The Internet of Things (IoT) is a system of wireless, interrelated, and connected digital devices that can collect, send, and store
data over a network without requiring human-to-human or human-to-computer interaction [23]. The integration of multiple data sources
(temperature, HR, movement) within an IoT framework, combined with Al and data fusion techniques, compensates for the limitations
of any single method, providing a more robust and comprehensive system for health surveillance [24]. The successful application of such
smart online systems in experimental ASF trials confirms their efficacy in automatically alerting staff based on combined vital sign
deviations, thereby significantly reducing the time and cost associated with disease control [25]. With the integration of GIS (Geographic
Information System), the system can be used to analyze and manipulate the spatially referenced data [26], transforming the real-time
health data into actionable spatial insights for targeted intervention.

III. MATERIALS AND METHODS

This chapter discusses the methodology employed in the design, development, and evaluation of the proposed Project
SwineScan: [oT Technology Scanner for Common Symptoms of African Swine Fever. The methodology outlines the research design,
system development model, and stages of System testing.

I1I.1 RESEARCH DESIGN

The study utilized a Research and Development (RnD) Design, which focuses on the systematic design, creation, and assessment
of a technological solution to a practical problem. In this study, the problem addressed is an efficient and real-time monitoring system for
detecting physiological indicators associated with ASF (African Swine Fever) in livestock. The research design emphasizes both the
design and development of the system, as well as the testing and evaluation of its performance.

I11.2 DEVELOPMENT MODEL

The system was developed using the Rapid Application Development (RAD) Model, which emphasizes iterative prototyping
and user feedback. The model consists of four major phases:

Figure 1. The system development process adopted the Rapid Application Development (RAD) Model. RAD is appropriate for
projects that need flexibility and user involvement because it places an emphasis on iterative prototyping, user feedback, and rapid
development cycles. Rapid Application Development (RAD) is used to develop applications, and blackbox testing is used to test the
applications' functionality and usability to see how users react to the final product [27] [28]. Within RAD, a prototyping model was also
used. To see the features and user interfaces of the suggested system, early prototypes were made. Actual system development, which
includes cloud integration, software coding, and hardware assembly. System deployment, testing, and finalization in a controlled setting.

Prototype

I User Design Construction Cutover

Refine Test

Figure 1: Rapid Application Development Model.
Source: [28].

II1.3 SYSTEM DEVELOPMENT PROCEDURE

The development of the Project SwineScan: IoT Technology Scanner for Common Symptoms of African Swine Fever followed
a structured procedure consisting of the following stages.

11.3.1 System Requirement Analysis

Identification of the necessary hardware components (sensors, microcontroller, power supply) and software requirements
(database, mobile application framework).

11.3.2 Hardware Requirements and Sofiware Requirements

The development of the IoT Device to detect common ASF symptoms required integrating several hardware components to
ensure accurate sensing, data acquisition, and wireless transmission. The hardware and software requirements are summarized in Table
1. The summary of System Requirements illustrates the combination of hardware and software components that enabled the development
of the ASF Monitoring System. The hardware requirements provided the physical foundation for sensing, processing, and transmitting
animal health data. Together, these hardware and software requirements formed a cohesive system architecture that allowed for accurate
sensing, reliable data management, and accessible monitoring for end-users. Solid requirements engineering has increasingly been
recognized as the key to delivering software and systems projects on time, on budget, and with improved quality. New software tools are
emerging that are empowering practicing engineers to improve their requirements engineering habits [29].
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Table 1: Summary of System Requirements.

Category | Requirement Specification Description
Heart Rate & Pulse Sensor Monitors animal pulse and oxygen levels
Temperature Sensor Measures animal body temperature contactless
ESP32 Development Board Microcontroller for data processing and wireless transmission
Hardware Power Supply Module Provides stable 5V power to components
USB Cable Facilitates programming and power connection
Electrolytic Capacitor Stabilizes the voltage supply
AMS1117-3.3V Regulator Converts voltage to 3.3V
Prototype Board Circuit prototyping platform
PHP Backend programming for system logic and transactions
HTML & CSS User interface development
Software MySQL Database Stores and manages sensor data securely
Arduino IDE Programming environment for ESP32
GIS System Enhance spatial analysis and visualization of real-time monitoring data using GIS

Source: Authors, (2026).
I11.4 SYSTEM DESIGN AND ARCHITECTURE

Figure 2 shows the block diagram for the suggested ASF Monitoring System. The sensor module, microcontroller unit, power
supply, cloud infrastructure, and user interface are the system's five main parts. These sensors are in charge of gathering the essential data
required to track the health of the animals. The microcontroller, the system's central processing unit, receives the data gathered from the
sensors. Internet of Things in Animal Healthcare (IoTAH) uses biosensors and software for monitoring and maintaining animal health
records. The Internet of Things enables devices to connect to the Internet and communicate with each other. Data from these IoT-
connected devices will help to identify the scenario and take necessary action [30].

Block Diagram of ASF Monitoring System

Heart & Pulse Sensor

MICRO CONTROLLER

T 5,
Temperature Mobile/Android
Sensor User

POWER SUPPLY
Figure 2: Block Diagram of ASF Monitoring System.
Source: Authors, (2026).

v v

II1.5 SYSTEM DEVELOPMENT AND SYSTEM INTEGRATION

The interface's user-friendly presentation of real-time information enables prompt decision-making and intervention. A single
functional system was created by integrating the sensors, microcontroller, database, and user interface. End users, including farmers and
veterinarians, were able to access real-time animal health data because the user interface was connected to the backend system. System
validation was another step in the integration process, where modules were tested collectively to evaluate accuracy, dependability, and
usability in actual operating environments.System integration was critical in verifying whether modules developed independently can
work cohesively. In this study, careful integration reduced the likelihood of incompatibility issues and enhanced the robustness of the
monitoring system [31].

I11.6 SYSTEM TESTING AND EVALUATION

Testing the mobile application's usability, data transmission dependability, and sensor accuracy. System responsiveness,
accuracy, dependability, and user satisfaction were among the evaluation metrics. The system was put through continuous operation for
a predetermined amount of time to test its reliability. The system's ability to reliably capture and transmit precise data without any
disruptions was observed. The main role of software testing is to help developers better understand the needs of users and help users
better express their needs. In addition, software testing can also predict and avoid some possible problems, but can also help determine
the functionality performance standards of the software [32].
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IV. RESULTS AND DISCUSSIONS

IV.1 APROTOTYPE OF AN INTERNET OF THINGS (I0T) TECHNOLOGY SCANNER FOR COMMON SYMPTOMS OF
AFRICAN SWINE FEVER

Figure 3. Flow and Process flow illustrate the operational flow of the Project SwineScan system for detecting possible ASF
symptoms. The process starts with system initialization, followed by sensor data collection and transmission via API. Data were received
on the mobile application and evaluated against normal vital sign ranges for swine. If abnormal readings are detected, the system records
the event in the database, links with location data for contact tracing, and displays the findings on the monitoring interface using GIS.

/ Loga all the Records in Ine Auabese and Me

N
/m‘ .'v !‘:;v:z_v::;l;qert:af f. SN e - location for contract tracing ¢ symtoms
C 510 0-120 bpm (adults) > dotectod

\ 90-150 bpm (pigrets) J/

Displsy in the monitosing using GIS.

v

Figure 3: Flowchart and Process Flow.
Source: Authors, (2026).

Table 2 Normal Vital Signs of Swine and Abnormal Indications of Possible African Swine Fever (ASF) presents the normal
ranges of swine vital signs and their deviations that may indicate African Swine Fever (ASF). Elevated body temperature, abnormal heart
and respiratory rates, as well as changes in skin coloration, feeding behavior, and sudden unexplained mortality are critical markers for
early ASF detection and monitoring [33], [34]. These values can vary slightly depending on the age, breed, and health status of the pig.
Always consult a veterinarian for specific health assessments. In addition, physiological parameters such as hemoglobin oxygen saturation
and end tidal carbon dioxide levels can also provide valuable insights into the health of swine [35].

Table 2: A Basis for Normal Vital Signs of Swine and Abnormal Indications of Possible (ASF).
Normal Range Possible ASF Symptom (Abnormal Range)

Vital Sign Indication

Body Temperature

38.7-39.8 °C (101.5—
103.5 °F)

>40 °C (104 °F and above)

High fever, one of the
primary symptoms of ASF

Heart / Pulse Rate

70—-120 bpm (adults)
90—150 bpm (piglets)

Elevated (>130-150 bpm)

Stress response, fever, or
infection

Respiratory Rate

Respiratory distress

25-40 breaths per minute Rapid or labored breathing (>50 bpm)

Source: [33-35].

associated with ASF

IV.2 COMPARISON WITH EXISTING TECHNOLOGIES AND RESEARCH CONTRIBUTION

The development of the Project SwineScan system was highly significant because it addresses critical limitations inherent in
existing African Swine Fever (ASF) detection technologies across three distinct categories. While laboratory diagnostics, such as real-
time Polymerase Chain Reaction (QPCR) and Enzyme-Linked Immunosorbent Assay (ELISA), are considered the gold standard for high-
specificity virus identification, they are inherently time-consuming and require specialized facilities, which severely delays outbreak
response time [36]. Similarly, rapid field diagnostics, including Lateral Flow Assays (LFA), offer quick results but rely on invasive,
single-point biological sampling that is labor-intensive and potentially stressful for the swine herd, often yielding variable performance
in the early phase of infection [37]. Project SwineScan surpasses these limitations by functioning as a real-time, non-invasive, pen-side
pre-diagnostic system, enabling continuous, 24/7 remote surveillance that detects subtle physiological symptoms (fever, cardiovascular
changes) before the need for a definitive viral diagnosis [38], [39].
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Furthermore, Project SwineScan demonstrates a key advancement over existing loT and vision-based monitoring systems, which
often rely on single metrics like movement deceleration or require contact-based sensors (e.g., ear-tags) that are prone to loss or
detachment [40]. By employing contactless, multiparameter sensing to simultaneously monitor body temperature, heart rate, and oxygen
saturation, Project SwineScan provides a more stable and higher-confidence indicator of systemic sickness—a complex state that cannot
be reliably captured by relying solely on behavioral proxies or single vitals [41].

IV.3 DEVELOPED TECHNOLOGY DEVICE INTERFACE

Figure 4. Schematic Circuit Block Diagram illustrates the interaction of the major components in the monitoring system: the
sensors, the ADC module, the microcontroller, and the display unit. The Heart Rate and Pulse Sensor and the Temperature Sensor serve
as the primary input devices, capturing the user's physiological data in analog form. The microcontroller functions as the central processing
unit. It receives sensor data, performs necessary filtering and computation—such as heart rate detection and temperature conversion—
and controls system operation. After processing, the microcontroller sends the computed results to the LCD Display, which presents real-
time heart rate and temperature readings to the user. the block diagram shows a streamlined flow from data acquisition, conversion, and
processing, to output display, enabling continuous and accurate monitoring of vital signs.

Figure 4: Schematic Circuit Block Diagram.
Source: Authors, (2026).

Figure 5 Prototype of the developed IoT Device. The device was built on a pierced prototyping board and integrates multiple
modules. The ESP32 microcontroller for data processing and wireless transmission, the MAX30102 heart rate and pulse sensor, and the
MLX90614 contactless temperature sensor. The LCD module provides a real-time output of swine vital signs. This configuration enables
the contactless monitoring of swine health parameters as part of the African Swine Fever (ASF) early detection system.

Seccsee

M
v
v
v

“

=)

Figure 5: Prototype of the developed loT Device.
Source: Authors, (2026).

Figure 6 Working Prototype of the developed IoT Device. Functional and working prototype of the Project SwineScan IoT
Device system displaying real-time swine vital signs. The LCD screen displays vital parameters: heart rate (HR), body temperature (T),
and blood oxygen saturation (SpO:). The integration of hardware components enables contactless monitoring, while the microcontroller
processes and transmits the data to the cloud for storage, analysis, and visualization in the monitoring system. loT-enabled learning
frameworks were using the data science paradigm for providing information on the current health status and real-time monitoring
capability of the individual animal in smart livestock [42]. The Internet of Things (IoT) is an emerging paradigm that is transforming real-
world things (objects) into smarter devices. loT applies to a variety of application domains, including healthcare, smart grid, and
agriculture [43]. The used of sensors that record animal activity in intensive livestock systems has become more and more frequent for
both early detection of diseases and improving production quality. Their application may also be significant in extensive livestock
systems, with infrequent farmer-to-animal contact [44].
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Figure 6: Working Prototype of the developed IoT Device.
Source: Authors, (2026).

IV4 DEVELOPED AN INFORMATION SYSTEM THAT PROVIDES DATA ANALYTICS FOR ASF, WITH THE
INTEGRATION OF THE GRAPHICAL INFORMATION SYSTEM (GIS) DEVICE INTERFACE

Figure 7 Statistical Report for Positive with Symptoms per Barangay and a Statistical Report for Positive and Confirmed with
ASF Per Barangay illustrate the statistical distribution of swine detected with ASF-related symptoms, and those confirmed positive for
ASF across different barangays. The first chart shows the barangays with reported symptomatic cases, while the second chart presents
the number of cases confirmed positive through laboratory testing. Generating statistical reports through the integrated data analysis
computerized system lies in its ability to provide accurate, timely, and actionable information. The Project SwineScan computer system
not only improve surveillance and monitoring efforts but also strengthens policy-making, disease management, and community awareness
in addressing the ASF outbreaks in the municipality or in the province.

_ H————

tatistial Reportwith Symptoms fo every Baran ay Staistical Report ASF Positie for every Barangay
k]

Figure 7: Statistical Report for Positive with Symptoms per Barangay, Positive and Confirmed with ASF Per Barangay.
Source: Authors, (2026).

Figure 8 A Statistical Report for Positive with Symptoms in Every Municipality and a Statistical Report for Positive with
Symptoms in Every Municipality. Figures 8A and 8B illustrate the statistical distribution of ASF (African Swine Fever) cases at the
municipality level, distinguishing between swine detected with symptoms and those confirmed positive through laboratory testing. By
generating charts and summaries, stakeholders can grasp the overall situation at a glance, thereby facilitating rapid policy formulation
and emergency response. The pie charts provide a clear distribution of cases across municipalities, allowing authorities to monitor the
spread of ASF geographically and anticipate potential spillover to adjacent areas.

The municipality-level reports through the computerized system lie in its role as a decision-support mechanism. It ensures that
ASF management is evidence-based, efficient, and responsive to the varying conditions across -municipalities. By integrating symptom-
based monitoring with laboratory confirmations, the system not only improves accuracy but also empowers stakeholders to implement
targeted interventions that minimize economic losses and protect food security. Reports can be easily shared between local governments,
regional offices, and national agencies, promoting synchronized efforts in disease control. The system also supports historical data
archiving, enabling trend analysis that can inform long-term strategies for ASF prevention and preparedness.
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Figure 8: Statistical Report for Symptoms in Every Municipality and a Statistical Report for Positive in Every Municipality.
Source: Authors, (2026).

Figure 9. GIS Map and Monitoring using the sample data sets to illustrate the spatial distribution of confirmed cases. The map
was generated using GIS-based methods using sample test datasets incorporating barangay boundaries, municipal halls/provincial
office/BAI-Quirino Office, and confirmed case attributes. Geographic information systems (GIS) provide easy access, utilization, and
manipulation of geospatial information. The advantage of GIS is mapping the many different locations of farms and other facilities with
animals on a single map, which helps in better monitoring and surveillance [45].

ssoao

Figure 9: GIS Map and Monitoring.
Source: Authors, (2026).

V. CONCLUSIONS

The developed and tested Project SwineScan: IoT Technology Scanner for Common Symptoms of African Swine Fever, along
with its integrated information system and GIS-enabled analytics. The system demonstrated that combining IoT sensing, automated
reporting, and spatial visualization can significantly enhance ASF surveillance and control. The results confirmed that the prototype
device is capable of contactlessly measuring critical swine health parameters such as body temperature, heart rate, and oxygen saturation.
These physiological indicators were essential in detecting early symptoms of ASF, thereby reducing the delay typically associated with
conventional diagnostic methods. The integration of GIS mapping and analytics further enhanced the system’s utility by spatially
visualizing ASF case distributions. This spatial perspective allowed stakeholders to identify hotspots, predict potential spillover risks, and
prioritize high-risk zones for intervention. Project SwineScan proved to be more than a monitoring tool; it functioned as a decision-
support system for multiple stakeholders, including farmers, local government units, veterinary authorities, and policymakers.

Its capacity for real-time data collection, automated reporting, and spatial analysis underscores its potential to minimize ASF’s
economic and social impacts while strengthening the overall resilience of the swine industry. The development and implementation of
the Project SwineScan system present significant implications for swine health management, disease prevention, and agricultural
technology advancement. As an IoT-based monitoring solution, Project SwineScan demonstrates how embedded systems and wireless
technologies can be applied in livestock production to detect early indicators of African Swine Fever (ASF) and support timely
interventions. The project serves as a valuable reference for future studies in smart farming, [oT applications, and embedded systems for
agricultural use. It highlights the importance of interdisciplinary collaboration between Information Technology and Animal Science
experts, as demonstrated in the testing and evaluation phase of this research. Project SwineScan system has the potential to contribute to
sustainable livestock management, improved farm productivity, and ASF outbreak mitigation by providing a reliable, real-time, and
contactless monitoring solution that empowers both farmers and veterinary professionals.
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Further enhancements and research directions are necessary to maximize the efficiency, accuracy, and scalability of Project
SwineScan. Expand the device to measure other physiological and behavioral parameters such as respiratory rate, locomotion patterns,
and feeding behavior, which can serve as complementary indicators of ASF and other swine diseases. Incorporate the Al-driven
algorithms that are capable of analyzing longitudinal health data to detect anomalies, predict outbreak risks, and provide automated alerts
for early disease intervention. Establish interoperability with existing livestock monitoring platforms and national veterinary information
systems to contribute to a unified and standardized ASF surveillance network. Adapt the system to monitor additional swine diseases
such as Classical Swine Fever (CSF) and Porcine Reproductive and Respiratory Syndrome (PRRS). Future modifications may also extend
its application to other livestock sectors such as cattle, poultry, or goats.
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