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ARTIFICIAL INTELLIGENCE-BASED DASHBOARD FOR RADIATION 
LEVEL MONITORING AND ANALYSIS PROTOTYPE 

Abstract: 
This paper presents a prototype system for monitoring and analysing 
radiation levels using machine learning techniques. The system is designed 
as a web-based application that enables visualization of radiation data and 
detection of anomalies in time-series data. The proposed solution includes 
an interactive dashboard, anomaly detection module, and data management 
functionalities. The main goal of this work is to demonstrate how machine 
learning and data visualization can be applied to create an early warning 
system for abnormal radiation levels.
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INTRODUCTION

Monitoring radiation levels is important for environmental safety 
and public health. Inadequate monitoring and delayed detection of 
abnormal radiation levels can lead to serious environmental and health 
consequences, making accurate and timely analysis critically important. 
Radiation data is typically collected over time, forming time-series data 
that can be analysed to detect unusual patterns. Early detection of abnormal 
radiation levels is essential for preventing potential risks and ensuring 
timely response.

However, detecting anomalies in radiation data is not a straightfor-
ward task. Radiation levels can vary due to different environmental factors, 
making it difficult to distinguish between normal fluctuations and actual 
anomalies. This creates significant challenges in identifying meaningful 
patterns and requires more advanced analytical approaches [1].

Traditional monitoring systems often rely on simple threshold-based 
methods, which are insufficient for detecting complex anomalies. These 
approaches are limited as they rely on predefined rules and cannot adapt 
to more complex data behaviour. As a result, they may fail to detect sub-
tle anomalies or generate inaccurate results.
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With the development of machine learning tech-
niques, it is possible to achieve improved detection ac-
curacy and identify hidden patterns in data [1], [2], [3]. 
This paper presents a prototype system designed for 
monitoring and analysing radiation levels. The system 
is implemented as a web-based application that provides 
visualization of radiation data and supports anomaly 
detection [4]. The main goal of this work is to dem-
onstrate how data visualization and machine learning 
can be combined to create an early warning system for 
abnormal radiation levels. The future work will include 
implementing the mechanism on an Internet of Things-
enabled (IoT) system [5].

The remainder of this paper is organized as follows. 
Section 2 presents a review of related work in the field 
of radiation monitoring and anomaly detection. Section 
3 describes the methodology used in the system. Sec-
tion 4 provides an overview of the system and its main 
components. Finally, Section 5 concludes the paper and 
discusses future work.

2.	 LITERATURE REVIEW 

Recent research has shown that machine learning 
techniques, including approaches based on support 
estimation [6], play a significant role in anomaly detec-
tion within time-series data. Various approaches have 
been developed to identify unusual patterns in complex 
datasets, especially in domains where data is continuously 
collected over time. These methods enable more accurate 
detection compared to traditional statistical techniques.

Among commonly used approaches, algorithms 
such as Isolation Forest and Local Outlier Factor [1], 
[7]  have proven to be effective for detecting anomalies 
in high-dimensional data. These models are particular-
ly suitable for identifying rare and unexpected events 
without requiring labelled data. Their ability to isolate 
outliers based on data distribution makes them useful 
in applications involving environmental monitoring and 
sensor-based systems [8].

In the context of radiation monitoring, anomaly 
detection is essential for identifying abnormal patterns 
that may indicate potential risks. Previous studies have 
shown that combining machine learning models with 
data visualization improves both accuracy and interpret-
ability of the results [2], [3]. Visualization allows users 
to better understand detected anomalies and supports 
more efficient decision-making in monitoring systems.

Techniques such as recurrent neural networks could 
prove useful as the proposed system evolves [9].

Despite their effectiveness, many existing approaches 
are primarily focused on algorithmic performance and 
often lack integration with user-oriented systems and 
real-time visualization. This limitation reduces their 
practical applicability in real-world monitoring scenarios, 
where interpretability and timely response are equally 
important. The proposed system addresses this gap by 
combining anomaly detection models with an interactive 
visualization interface.

3.	 METHODOLOGY

The proposed system is designed as a web-based 
application for monitoring and analysing radiation levels 
using time-series data. The system integrates data pro-
cessing, visualization, and anomaly detection in order to 
provide an intuitive environment for observing radia-
tion patterns and identifying irregularities.

The input data is provided in the form of CSV files 
containing radiation measurements over time. The 
system includes a dataset management module that ena-
bles loading, previewing, and selecting datasets. Once 
loaded, the data is processed and visualized through an 
interactive dashboard, where users can observe trends, 
threshold levels, and detected anomalies in real time.

For anomaly detection, the system applies machine 
learning techniques [2], [10], specifically the Isolation 
Forest algorithm [1]. This approach is based on identify-
ing data points that differ significantly from the majority 
of the data distribution. Additionally, the system includes 
model evaluation features, allowing comparison between 
different approaches, such as Isolation Forest and Local 
Outlier Factor, using performance metrics like accuracy, 
precision, recall, and false positive rate.

The choice of the Isolation Forest algorithm is motivated 
by its efficiency in handling high-dimensional data and 
its ability to detect anomalies without requiring labelled 
datasets. This makes it particularly suitable for radiation 
monitoring scenarios, where abnormal patterns are rare 
and difficult to define in advance.

The system also provides functionalities for anomaly 
tracking and analysis. Detected anomalies are displayed 
in structured logs, including timestamps, radiation levels, 
severity classification, and data source. This allows users 
to easily review and analyse abnormal events over time.

Furthermore, the system includes configurable set-
tings that enable users to adjust detection parameters, 
such as threshold values and model configurations. This 
flexibility allows adaptation to different datasets and 
monitoring scenarios. 

http://sinteza.singidunum.ac.rs
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Additional components, such as help and documen-
tation sections, are included to improve usability and 
provide guidance for interpreting results.

By combining data visualization, anomaly detection 
models, and interactive user interface components, the 
system provides a comprehensive solution for radiation 
monitoring and supports the development of an effective 
early warning system.

4.	 SYSTEM OVERVIEW

The dashboard represents the central interface of the 
proposed radiation monitoring system and provides an 
integrated view of all key system components. It ena-
bles real-time visualization of radiation levels through a 
time-series chart, allowing users to observe trends and 
detect potential irregularities in the data. This can be 
seen in Figure 1.

In addition to graphical representation, the interface 
includes summary metrics that present the current radi-
ation level, recent changes, and the number of detected 
anomalies. These indicators provide a concise overview 
of the system state and support efficient monitoring.

An anomaly detection mechanism is incorporated 
into the dashboard, where detected deviations from 
expected values are visually highlighted and accompa-
nied by alert notifications. This allows users to quickly 
identify abnormal conditions and respond accordingly.

Furthermore, the dashboard integrates an anomalies 
overview section that provides structured information 
about detected events, including timestamps and associated 
values. By combining visualization, statistical indicators, 
and alert mechanisms, the dashboard serves as a compre-
hensive tool for monitoring and analysing radiation data.

The model testing interface is presented in Figure 2 
and provides a comparative demonstration of the imple-
mented anomaly detection approaches within the system. 
It presents indicative performance metrics, such as 
accuracy, as well as comparative results between different 
models, enabling assessment of detection efficiency.

The interface allows users to analyse how effectively 
the system identifies abnormal radiation patterns based 
on the selected dataset. By presenting evaluation results 
in a clear and structured manner, this component sup-
ports validation of the applied machine learning model 
and contributes to further system optimization.

Figure 1. Dashboard overview

http://sinteza.singidunum.ac.rs


Sinteza 2026
submit your manuscript | sinteza.singidunum.ac.rs

Advanced Technologies and  
Applications Session

56

SINTEZA 2026
INTERNATIONAL SCIENTIFIC CONFERENCE ON INFORMATION TECHNOLOGY, COMPUTER SCIENCE, AND DATA SCIENCE

The anomalies log presents a detailed record of 
detected abnormal events within the system. It includes 
relevant information such as timestamps, radiation levels, 
severity classification, and data sources, providing a 
comprehensive overview of anomaly occurrences. This 
component enables users to track irregularities over 
time and perform deeper analysis of detected events. 
Additionally, the availability of data export functionality 
supports further processing and external analysis of 
anomaly data.

The anomalies overview section is presented with 
Figure 4 and provides a structured representation of 
detected irregularities through both summarized and 
detailed views. It enables users to examine anomaly 
occurrences, associated values, and classifications within 
the system. By combining visual indicators and tabular 
data, this component facilitates efficient analysis of 
anomaly patterns and supports identification of trends 
and potential risks in radiation behaviour.

The dataset module enables management and inspec-
tion of radiation data used within the system. It pro-
vides information about dataset structure, including the 
number of data points and available attributes, as well 
as a preview of the data. This functionality allows users 
to understand the input data before analysis and sup-
ports flexible testing with different datasets. By ensuring 
transparency in data handling, the module contributes 
to reliability and usability of the system.

The settings interface allows configuration of key 
parameters related to anomaly detection and system 
behaviour. Users can adjust the detection threshold and 
modify model-specific parameters to influence system 
sensitivity.

In addition, the module provides options for config-
uring notification settings, enabling customization of 
alert mechanisms. This flexibility allows adaptation of 
the system to different monitoring requirements and 
use cases.

Figure 2. Model Testing

Figure 3. Anomalies log

http://sinteza.singidunum.ac.rs
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Figure 4. Anomalies overview

Figure 5. Dataset management interface
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Figure 6. System configuration settings

Figure 7. Help and documentation section
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The help and documentation section provides guid-
ance for using the system and interpreting its results. It 
includes frequently asked questions and usage instruc-
tions that assist users in understanding system func-
tionality. This component enhances usability by offer-
ing clear explanations of system features and supports 
efficient navigation and operation of the application.

5.	 CONCLUSION

This work highlights the importance of applying 
advanced data analysis techniques in the domain of 
radiation monitoring. As environmental risks become 
increasingly complex, traditional approaches are no 
longer sufficient to ensure reliable and timely detection 
of abnormal patterns.

The integration of machine learning and data visuali-
zation provides a more adaptive and intelligent frame-
work for analysing time-series data. Such systems enable 
not only improved detection accuracy, but also better 
interpretability and usability, which are essential for 
real-world applications.

Beyond the technical implementation, this approach 
contributes to the development of more proactive and 
responsive monitoring systems. By enabling early iden-
tification of potential risks, it supports informed deci-
sion-making and enhances overall system reliability.

Future work may focus on improving model perfor-
mance through the use of more advanced algorithms, as 
well as integrating real-time data streams and expand-
ing the system to broader monitoring scenarios. These 
improvements would further strengthen the role of 
intelligent systems in ensuring environmental safety and 
public health.

This work emphasizes the importance of bridging the 
gap between theoretical machine learning approaches and 
their practical implementation in real-world systems. By 
focusing on system design and usability, the proposed 
prototype highlights a direction for future research that 
prioritizes both analytical performance and user inter-
action.
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