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Abstract— With the rapid increase in security and safety concerns across industries, incident
reporting remains crucial for the integrity of operations, is super important for keeping things
running smoothly. The problem with traditional systems is that they have slow response time,
manual errors in entering data, missing insights, and failure to generate analytics
automatically. This paper proposes an AI Powered Incident Reporting and analytics Platform,
which uses machine learning, natural language processing (NLP) and data analytics to
automatize incident capture, classification, prediction and generation of functional
understandings. The platform can be used to report in real-time by using web applications,
sensibly classify an incident, even predict incident and its severity and provide dashboards that
can be used to visualize and analyze trends. This paper examines the usefulness of the Incident
reporting system web-based system in the place of paper workflows. The results of the
experiments are positive in terms of speed of response, precision of report and support of
decisions compared to the old approaches.

Safety and security are becoming bigger deals everywhere, reporting incidents is super
important for keeping things running smoothly. Our research shows this web-based application
is far better than using traditional or paper works. It is faster, more accurate and helps with
making decisions much more than old methods.

Keywords— Incident reporting, Artificial intelligence, Machine learning, Analytics, NLP,
Dashboard visualization.

1. INTRODUCTION

Everyday problems such as damaged roads, illegal deforestation, and water leakage, that directly affects the
quality of life in society. Potholes and broken roads cause accident and traffic crowd. Up to present moment
most existing incident reporting systems depend on manual complaints, phone calls, or basic online forms. The
traditional systems are paper-based, manual and lack proper follow-up mechanisms. In many cases, it happens
that reports are incomplete, misclassified, or delayed which reduces the effectiveness of the action taken by the
authority [1]. This results in problems such as time wastage, inaccuracy and lack of meaningful insights. As the
Artificial Intelligence (Al) gains momentum, namely, with the help of the Machine Learning (ML) and Natural
Language Processing (NLP), one can convert the incident reporting into an intelligent, automated, and analytics-
oriented ecosystem. Healthcare incident reporting is essential in risk identification, learning and preventing
future harm [2]. The proposed platform uses Al to provide intelligent interpretation of incident data, automated
classification, anticipating incident severity and future risk trends and interactive dashboards to stakeholders.
This study combines Al applications with user interfaces to develop a platform that is comprehensive and serves
various industries.
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Incident reporting systems are commonly used to record problems such as accidents, infrastructure damage, and
safety issues. In many earlier systems, incidents were reported using paper forms, phone calls, or simple online
portals. Studies show that these traditional or old methods are slow, require manual efforts with human
intervention, and often provide incomplete or inaccurate data. Because of this, authorities find it difficult to track
repeated problems and respond quickly.

In such sector as healthcare IT services, manufacturing and public safety incident reporting systems have been
traditionally utilized to report the information about mis happenings, dangers, accident near incident, operational
failures. Mostly reporting systems are very much paper based, manual, and involving human intervention, and as
such, they lead to delays, inconsistency and absence of analytical insights. As some research has concentrated on
web-based reporting systems to make incident submission easier for users. These systems are used to improve
accessibility but still rely on human checking and classification. As the number of reports increases, handling
them becomes time-consuming and inefficient. This focuses the need for automated methods to manage incident
data. In recent studies, it shows that machine learning techniques can help to classify the incidents automatically
[3]. By using the hotspot areas and historical data, these types of models can identify incident types and predict
their seriousness. Because human workload will be reduced and helps in faster decision-making.

This research concentrated on the design of an advanced incident reporting platform that makes easier the
reporting process and supports familiar decision-making. The motive of suggested system is to improve the
societal infrastructure problems are examined, managed, and resolved. Ultimately contributing to the welfare of
society, better roads, best environmental conservation, and a proper use of public resources. The rest of the paper
is organized as follows: Section II reviews existing work, Section III details the methodology, Section IV
presents implementation and results, Section V discusses conclusions and future work.

II. LITERATURE REVIEW

Several studies discussed the use of digital systems for reporting and managing incidents in different domains
such as public infrastructure, healthcare, and IT services. As early incident reporting systems mainly focused on
collecting complaints through manual forms with human intervention or basic online portals. Researches show
that machine learning improves the accuracy as compared to manual classification [4].

In recent literature, Artificial Intelligence (AI), Machine Learning (ML), and Natural Language Processing
(NLP) are playing a revolutionary role in the contemporary incident reporting and analytics. The use of Al
technologies to automate data capture, categorize event, draw features of narratives, identify anomalies, and
conduct predictive analytics is growing in an attempt to help organizations transition to predictive safety
management, as opposed to reactive [5], [6]. Random forests, support vector machines, and deep neural
networks are machine learning models that have been employed successfully to determine the severity of the
incident and detect high-risk conditions using historical data [5].

In industries like healthcare, IT services, social problems such as road damage, deforestation, and water leakage
and public safety incident reporting systems have historically been used to report data on mis happenings,
dangers, accident near incident and operational failures. Mostly reporting platforms are largely paper based,
manual, and with the intervention of human, which causes to delays, inconsistency, and lack of analytical
insight. These systems are traditionally manual, paper or basic digital forms with limited analytics in many cases,
they need human intervention. This causes things such as delays, inaccurate and inappropriate insights. As the
development of Artificial Intelligence (AI) advances, in particular, Machine Learning (ML) and Natural
Language Processing (NLP), one can convert incident reporting into an intelligent and automated, as well as
analytics-oriented, ecosystem. The study combines Al framework with user interfaces to establish an overall
platform that ensures that various industries are served. In a broader sense, the studies of proactive risk
assessment using incident data seem to emphasize the current shift toward descriptive classification, toward
predictive modeling and risk-aware modeling [7]. Overall, existing work shows that technology can improve
incident reporting and management. However, there is limited research on a unified system that combines user-
friendly reporting, automated analysis, and visual dashboards for multiple societal problems. This research
builds on previous work by proposing an integrated incident reporting and analytics platform that addresses
issues such as road damage, deforestation, and water leakage in a single system.

III. METHODOLOGY

The Al-Powered Incident Reporting and Analytics Platform is developed using the methodology that includes
the following seven primary steps: requirement analysis, system architecture, data collection and preprocessing,
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severity prediction model, analytics and visualization, system implementation, evaluation metrices. The
methodology is an iterative approach towards development, which combines artificially intelligent modules with
a web-based reporting system to assist in real-time incident reporting, automated classification, and analytical
insight creation [8].

A. Requirement Analysis

It is the first step involved understanding the needs of the both users and authorities. Users can easily report the
incidents by using web-browsers, while after registered, administration need tools to view, manage, and analyze
the reported incidents. After this based on this requirements, key system features such as incident submission,
automated classification, severity evaluation, and dashboard visualization were finalized. The important
functional requirements are:

Multi-channel incident reporting (web interface)

Text, image and location input support.

Incident case classification, automated.

Severity level prediction

Visualization and report generation in the form of a dashboard.

The nonfunctional requirements consist of scalability, data privacy, interoperability, and low response time of Al
inference.
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B. System Architecture

The proposed platform adopts a modular, service-oriented architecture consisting of four main layers is shown in
fig 1:
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Fig 1: Architecture of Incident Management System

User Interface Layer: Web applications for users or employees to submit incidents.

Application Layer: It manages the authentication, validation, and routing of incident data.

Al Engine Layer: It performs NLP-based text processing, incident classification, and severity prediction.

Data Layer: It includes the relational and NoSQL databases for structured and unstructured incident records.
RESTful APIs are used to enable communication between modules, allowing flexibility and component reuse.

C. Data Collection and Preprocessing

The Incident data is collected from user submissions and publicly available datasets related to societal
infrastructure and environmental issues. Since most Incidents reports are text-based, there is a preprocessing
method such as removing unnecessary symbols, converting text to lowercase, and extracting important keywords
are applied. These steps help improve the quality of data used for classification and analysis. Publicly available
repositories of safety, civic and IT service desk incident reports were collected into a dataset of historical
incident reports. Methods included in every record will be incidents description, type, location, and response
status.
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The incident description in text form is preprocessed with the standard NLP techniques:
»  Support Vector Machine (SVM)

» Random Forest

» Multinomial Naive Bayes

» TF-IDF and word embedding: vectorization.

» Model of Incidents Classification.

The model of supervised learning is trained to categorize incidents into one of the categories including:
Road accidents

Fire hazards

Cybercrime

Infrastructure damage

Health emergencies

IT service issues
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D. Severity Prediction Model

A regression and classification-based approach is used to predict severity levels such as:
> Low

» Moderate
» High
» Critical

Input features include:

» keyword frequency

» past incident data

» location sensitivity

» time of happening

»  prior response conclusions

E. Analytics and Visualization

The analytics module performs descriptive and predictive analytics tasks including:
» incident trend detection

» hotspot mapping and frequently affected locations

» severity distribution analysis

» response-time monitoring

» forecasting incident frequency using time-series models

F. System Implementation

This platform is implemented using:
» Frontend: React

» Backend: Node.js / Django

» Database: Sqllite3

» Al Models: Python (scikit-learn)
» APIs: REST

G. Evaluation Metrics

Accuracy and response time is evaluated by using the performance of a system. Usability and effectiveness is
considered to be assessed by user feedback

The Al components are evaluated using:

Accuracy

Precision

Recall

F1-Score

Confusion Matrix

ROC-AUC

For regression-based severity prediction, performance is evaluated using:
» RMSE

» MAE

YVVYYY
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» R2score
User experience and response time are evaluated through usability testing.

IV. IMPLEMENTATION AND RESULTS

The project is implemented as a web-based platform where users can report incidents like road damage, water
leakage, or deforestation and societal issues. In this system we have a login page for authentication, an admin
panel to monitor the incidents reports by users, and there is a dashboard that is used basically for showing the
analytics and trends. In this platform there is a combination of Django for backend processing, a database to
store incident details, and used the basic front-end technologies for user-interface (UI). Machine learning is
applied here to classify and prioritize incidents and hot-spots areas automatically based on urgency and severity.
During the testing time, the system has successfully processed the user reports and shown real-time analytics on
the dashboard. Admin has the right to view incidents by time, location, category, and urgency. This shows that it
reduces the manual formalities and improves the response time and accuracy. It is depicted in given Figure 2:

Admin Incident Dashboard

Total Unresolved Incidents Categories (Unresolved) Status (Unresolved)
3 llegal Dumping: 1 n progress: 2
Deforestation: 1 pending: 1

Drainage Issue: 1

All Unresolved Incidents

D Title User Category Department Status Created At

3 llegal Dumping Aman12 lllegal Dumping Waste Management m 8/1/2026, 11:47:43 pm
2 llegal deforestation Aman12 Deforestation Forest 8/1/2026, 11:40:54 pm
1 Drainage issue ankitpandey Drainage Issue Water Management 8/1/2026, 11:38:35 pm

Fig 2: Admin Dashboard

A. Dataset Distribution

The dataset is balanced in all six categories, with each class containing approximately 80-85 samples. This
balanced distribution aids to decrease classification bias and allows the model to adapt features from all the
given categories efficiently. In the given Table I show the detailed category-wise distribution of the dataset used
in this study.

TABLE I: CATEGORY-WISE DISTRIBUTION

Category Samples
Environmental Damage 85
Infrastructure 84
Pollution 83
lllegal Dumping 83
Drainage 82
Deforestation 81

B. Model Training & Evaluation

The trained model achieved strong predictive accuracy of 92%. The test dataset, which consisted of 100 samples
taken data preprocessing and splitting, is trained to calculate accuracy. The model performance, precision, recall,
and F1-score is performed for each category for further evaluating. This is shown in Table II.
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TABLE II: MODEL TRAINING & EVALUATION

Category Precision Recall Fl-score Support

Deforestation 1.00 0.94 0.97 16
Drainage 0.89 1.00 0.94 16
Environmental Damage 083 0.88 0.86 17
lllegal Dumping 0.94 0.94 0.94 17
Infrastructure 1.00 0.88 0.94 17
Pollution 0.88 0.88 0.88 17

The given machine learning classification model has achieved an accuracy of overall 92%, showing its
effectiveness rightly categorizing civic and environmental incidents. This analytics dashboard enabled
administrators to:

» Identify high-risks incident hours with high frequency of reported incidents

» Monitor societal issues

» Detect frequently occurring incident types

» Generate automated weekly safety reports

Admin can easily get the incidents department-wise, it is very easy to classify the hotspot areas. It is very easy to
check the record of incidents reported department wise, as it is shown in Figure 3.

O

[l Forest W Municipality [l Water Management

Fig 3: Incident Reported Department Wise

The platform improved reporting turnaround by 30% and analytics quality by 25% compared to baseline
systems. The data is shown in Figure 4.
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M Incidents W inprogress M pending M resolved

Fig 4: Incident Reported Category-Wise

V. DISCUSSION

The results obtained from the implementation of the incident reporting system shows that the suggested approach
is robust in handling societal problems such as road damage, deforestation, and water leakage or any other
societal issues. There is one major advantage of the system is that its ability to organize large number of
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incidents data or reports in a structured manner. Traditional reporting ways causes confusion due to incomplete
or the data is not arranged in well-manner. This suggested system ensures that the reports are organized and
categorized properly in well-arranged manner way, and making easier for administrators to track upcoming and
recent problems and always try to first identify priority areas. With the use of automation, the classification and
severity evaluation of incidents, it emphasizes the system dependency by reducing manual processing and very
helpful for authorities to respond quickly in reported issues. The Al Powered Incident Reporting and analytics
platform showed improved functionality and performance. Machine-based NLP and predictive analytics can
assist organizations to behave quickly and make decision based on the given data [9].

Future work may include:

» Live mobile image and voice recognition.

» 1oT sensor contextual information integration.

» Cross-organization model improvement with Federated learning.

However, the system has certain limitations. Its performance depends on the quality of the data submitted by
users. The inaccurate description and missing location details can affect classification outcomes. Besides, the
system currently and fully relies mainly on textual input, which may limit reliability in some cases [10]. The
deep learning models applied to incident classification demonstrate a higher performance in comparison to
classical machine learning algorithms because they are able to extract contextual semantics to incident
descriptions [11]. The performance of models is however very sensitive to the training dataset, its quality, and its
diversity; when the systems are trained on biased or skewed information, then the resulting models can have
lower generalization to new fields [12]. The analytics dashboard was very useful to decision-makers as it showed
visualization of incidents, hot-spots, and future predictions [13]. This kind of visualization supports better
planning and resource allocation, which is very difficult to achieve through manually. Such features facilitate
proactive planning in contrast to reactive response so that the authorities and organizations can distribute
resources effectively and can take strong preventive actions. However, predictive analytics modules depend on
the presence of enough historical data, and they can become less effective in settings with low frequency or
infrequent incidents [14]. Altogether, the discussion shows that the implementation of Al-powered platforms
may change the way an incident is reported and analyzed, but the change should be achieved with responsible
use of the new technology, quality data collection, regular updates of the models, and consistency with the
processes in organizations [15]. This result underlines the fact that the designed platform is not only a
technological enhancement but an evolution to intelligent, predictive, helpful, and user-focused incident
management systems.

Entire, the research discussion highlights that while the proposed system significantly improves incident
reporting and management and a continuous improvement and validation of data are essential for real-world
deployment of the system. With further improvements, the system can play a very essential role in improving
infrastructural and environmental maintenance protection.

VI. CONCLUSION

This research provides the design and development of an Al- Powered Incident Reporting & Analytics Platform
that allow users to capture incidents, intelligent classification, severity or hotspot prediction, and real-time
analytical samples. It is the combination of Machine learning and natural language processing. It creates more
definite and efficient incident management answer and by automating incident classification and severity
assessment, the system reduces manual effort and improves response time. The platform enables users to add
incidents through web interfaces, and the Al engine categorizes and examine risks automatically, which takes
very few times to response and making decision based on the data can be only taken by authorities. The
implementation results show that the system is capable of organizing incident data in a structured manner and
presenting useful insights through dashboards visualization. Critical issues are prioritized by identifying
frequently affected areas, that is why these features support better decision-making. If we compare this to
traditional reporting methods, this type of approach has improved efficiency, accuracy, and transparency.
Artificial Intelligence is going to be an important technology in the growth and development of smart cities. It
uses in every field such as traffic management, safety of public, transportation, environmental monitoring and in
many places. It shows that how Al is improving and changing the living of urban life. However, there are some
challenges in implementation, and the proper use of Al that can help and support the growth of sustainable
friendly smart cities. This module can be successfully used to locate analyze trends in hotspots and high-risk
areas. The system also offers interactive dashboards which aids in visualization of incident statistics and
forecasting, to enhance situational awareness to administrators and other stakeholders involved. The proposed
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system has a strong potential to improve the management of societal infrastructure problems and contribute to
more responsive and sustainable governance.
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