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ABSTRACT: India is highly vulnerable to natural disasters such as floods, cyclones, 

earthquakes, and landslides, leading to significant loss of life and infrastructure. Rapid and 

accurate classification of disaster-related messages is essential for effective emergency 

response and resource allocation. However, manual systems are slow, inconsistent, and 

unable to handle large volumes of data during crises. This study proposes a machine learning-

based disaster message classification system that automatically categorizes emergency texts 

into actionable needs such as medical aid, shelter, food, and infrastructure support. NLP 

techniques like TF-IDF and lemmatization are used to extract meaningful features from text 

data. A multi-output classification model is developed to improve situational awareness by 

predicting multiple needs from a single message. This automation enhances response speed, 

accuracy, and scalability, supporting efficient disaster management and saving lives during 

large-scale emergencies. 
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1. INTRODUCTION 

An Disaster Management System is an 

advanced technological solution designed 

to improve the efficiency, speed, and 

accuracy of disaster preparedness, 

response, and recovery operations. In 

recent years, the increasing frequency of 

natural and man-made disasters such as 

earthquakes, floods, wildfires, and 

industrial accidents has highlighted the 

need for intelligent systems that can 

support decision-making and minimize 

loss of life and property. Artificial 

Intelligence (AI) plays a crucial role in 

transforming traditional emergency 

management by enabling real-time data 

analysis, predictive modelling, and 

automated response mechanisms. The 

system integrates multiple technologies 

including sensors, Internet of Things (IoT) 
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devices, satellite communication, and 

machine learning algorithms to monitor 

environmental conditions and detect early 

warning signs of disasters. For example, 

AI models can analyse weather patterns to 

predict floods or storms, while image 

processing techniques can identify fire 

outbreaks or structural damages using 

drone or satellite imagery. These 

capabilities allow authorities to take 

proactive measures and issue timely alerts 

to affected populations, thereby reducing 

risks and enhancing preparedness. 

During emergencies, the AI-based system 

assists in efficient resource allocation and 

coordination among rescue teams. It can 

analyse incoming data from various 

sources such as social media enabled 

devices to identify high-risk areas and 

prioritize rescue operations. Additionally, 

AI-powered chat bots and communication 

platforms can provide real-time guidance 

and information to the public, ensuring 

that people receive accurate instructions 

during critical situations. This reduces 

panic and improves overall response 

effectiveness. Another important aspect of 

the system is its ability to support post-

disaster recovery and analysis. AI tools 

can assess damage, estimate losses, and 

help in planning rehabilitation strategies. 

By analyzing historical disaster data, the 

system can also learn and improve future 

response strategies, making it more 

adaptive and reliable over time. Integration 

with cloud computing ensures scalability 

and accessibility, allowing multiple 

agencies to collaborate seamlessly. the AI 

Emergency Response and Disaster 

Management System represents a 

significant advancement in modern 

disaster management practices. By 

combining intelligent data processing, 

automation, and real-time communication, 

the system enhances the ability of 

governments and organizations to respond 

quickly and effectively to emergencies. It 

not only saves lives but also reduces 

economic losses and supports sustainable 

development by building resilient 

communities. 

The primary objective of this research is to 

design and implement an AI-based 

emergency response system for disaster 

management. The system aims to 

automatically classify and prioritize 

emergencies using machine learning 

techniques. It seeks to reduce response 

time and improve coordination among 

emergency services. Another objective is 

to enable real-time monitoring and post-

disaster analysis. Ultimately, the research 

aims to enhance public safety and disaster 

resilience. 

2. LITERATURE SURVEY 

1. Meghana, V., & Reddy, K. L. (2022) 

This work introduces a smartphone-

based self-rescue system designed for 
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disaster situations where victims are 

trapped or isolated. The system leverages 

built-in mobile sensors such as GPS, 

accelerometer, and network modules to 

detect distress conditions and 

automatically send alerts. A key 

innovation is its ability to function even 

with limited connectivity by using SMS 

fallback mechanisms. The application 

allows users to share real-time location 

with rescue teams and nearby volunteers. 

It integrates emergency contact 

notification and crowd-sourced assistance 

features. The system enhances survival 

chances by reducing response time. It also 

emphasizes user-friendly interfaces for 

quick activation during panic situations. 

The authors highlight the affordability and 

accessibility of smartphones as a major 

advantage. This invention is particularly 

useful in earthquakes, floods, and 

accidents. Overall, it demonstrates how 

mobile computing can support 

decentralized disaster response. 

2. Gupta, S., Modgil, S., Kumar, A., 

Sivarajah, U., & Irani, Z. (2022) This 

study focuses on integrating Artificial 

Intelligence and cloud-based 

collaborative platforms for disaster and 

emergency management. The authors 

propose a framework where AI models 

analyze real-time data from multiple 

sources such as weather sensors, satellites, 

and social media. Cloud infrastructure 

enables seamless data sharing among 

agencies, improving coordination. A major 

innovation is predictive analytics for early 

warning systems and resource allocation. 

The system supports decision-makers with 

real-time dashboards and simulation tools. 

It also enables scalability during large-

scale disasters. The collaborative aspect 

ensures multiple stakeholders can work 

simultaneously. AI-driven insights help in 

identifying risk-prone areas and optimizing 

response strategies. The framework 

improves efficiency and reduces human 

errors. Overall, it presents a scalable and 

intelligent disaster management 

ecosystem. 

3. SYSTEM ARCHITECTURE 

System architecture refers to the high-level 

structural design of a system that defines 

how its components interact, organize, and 

communicate to achieve the desired 

functionality. It outlines the arrangement 

of hardware, software, modules, data flow, 

and interfaces within the system, ensuring 

efficient processing, scalability, and 

reliability. In an application, system 

architecture typically includes layers such 

as the user interface, application logic, 

machine learning or processing modules, 

and data storage, all working together in a 

coordinated manner. It serves as a 

blueprint for system development, helping 

designers and developers understand how 

different components integrate and how 
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data moves across the system to deliver 

real-time outputs and decision-making. the 

system uses the Linear SVC algorithm 

with TF-IDF vectorization and a 

Multioutput Classifier for multi-label 

disaster message classification, which 

provides fast but limited linear predictions. 

To enhance accuracy and handle complex 

patterns, the proposed system integrates a 

Random Forest algorithm, which uses 

ensemble learning to improve 

classification performance and robustness. 

Both algorithms operate within the ML 

layer after text preprocessing steps such as 

tokenization and lemmatization. The 

processed data is stored and managed 

using datasets and trained models in the 

data layer. 

 

Fig 1: System Architecture 

3.1 Methodology 

The proposed AI Emergency Response 

and Disaster Management System uses 

Support Vector Machine (SVM) and 

Random Forest algorithms for classifying 

disaster-related messages into relevant 

emergency categories. Initially, the 

collected text data is pre-processed using 

NLP techniques such as tokenization, stop 

word removal, lemmatization, and TF-IDF 

vectorization to convert text into numerical 

feature representations. These features are 

then used to train both SVM and Random 

Forest models, where SVM works by 

finding an optimal hyperplane for 

classification, while Random Forest 

improves accuracy through ensemble 

decision trees. The trained models are 

evaluated using performance metrics such 

as accuracy, precision, recall, and F1-score 

to determine the most effective approach 

for disaster message classification and 

emergency response support. 

3.2 Dataset Acquisition: The RESCUE 

ME dataset is collected from social media, 

emergency helplines, and government 

disaster reports covering events like 

floods, cyclones, and earthquakes. Each 

message is labelled for multiple assistance 

needs such as medical aid, food, shelter, 

and infrastructure damage, along with 

metadata like timestamp and message ID. 

3.3 Data Pre-processing: Raw disaster 

messages are cleaned by removing noise, 

converting text to lowercase, and applying 

https://ijerst.org/index.php/ijerst


 

 

 

  

This article can be downloaded from https://ijerst.org/index.php/ijerst                            623 
 

tokenization and lemmatization. TF-IDF is 

used to convert text into numerical 

features, and irrelevant or ambiguous 

labels are filtered to improve multi-label 

classification performance. 

3.4 Model Development: The existing 

system uses Linear SVC with a Multi 

Output Classifier for disaster message 

classification. The proposed system 

replaces it with Random Forest, which 

improves accuracy by capturing non-linear 

patterns and reducing over fitting for better 

multi-label predictions. 

3.5 Performance Evaluation:  Random 

Forest outperforms Linear SVC in terms of 

accuracy and F1-scores, showing better 

handling of complex and imbalanced data. 

Evaluation results confirm improved 

reliability and consistency for disaster 

message classification. 

3.6 Real-Time Application: The system 

processes incoming disaster messages in 

real time, applies pre-processing, and 

predicts multiple emergency needs using 

the trained model. This enables faster 

response, better resource allocation, and 

improved disaster management efficiency. 

4. DESIGN AND CONSTRUCTION 

The design and construction of the 

RESCUE ME system are centered on 

implementing the Random Forest-based 

multi-label classification model for real-

time disaster message analysis. The system 

architecture integrates a user interface for 

message input, a Flask-based web server 

for handling requests, and a preprocessing 

pipeline that cleans, tokenizes, lemmatizes, 

and converts messages into TF-IDF feature 

vectors. The Random Forest model, 

wrapped in a MultiOutput Classifier, is 

trained to predict multiple disaster-related 

categories simultaneously, with confidence 

scores aiding prioritization. The 

construction emphasizes modularity, 

allowing seamless updates to 

preprocessing steps or model parameters, 

and ensures scalability to handle large 

volumes of incoming messages. 

Additionally, robust evaluation 

mechanisms are built into the system to 

monitor accuracy, F1 scores, and overall 

reliability, enabling continuous refinement 

of the model. This design ensures that 

RESCUE ME delivers automated, 

accurate, and real-time decision support 

for emergency response and disaster 

management operations. 

5 RESULTS AND DISCUSSION 

The results show that the Random Forest 

model outperforms the model in 

classifying disaster-related messages 

across multiple categories. It achieves 

higher accuracy and better micro/macro 

F1-scores, even with noisy and imbalanced 

data. The ensemble approach improves 

prediction stability and provides reliable 

outputs for real-time emergency decision-

making.   
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Fig 2: Deployment Environment 

The Fig 2 shows the development and 

execution environment, The research is 

implemented using Python and Streamlit, 

along with required machine learning and 

data processing libraries.  

 

Fig 3: User Authentication Interface 

The above Figure  3 shows the user 

authentication interface   The interface 

includes options for both Login and 

Registration, allowing users to securely 

access the system. Users are required to 

enter their username and password, which 

are validated through the backend 

authentication module. 

 

Fig 4: Disaster Message Classification 

Interface 

Figure 4 shows the disaster message 

classification interface.  The system 

highlights the best-performing model 

(Random Forest) based on evaluation 

metrics. Users can enter a disaster-related 

message in the input field, and upon 

clicking the “Predict” button, the system 

processes the text and analyzes it using the 

trained model. A loading indicator is 

displayed while the system performs the 

classification. 

Fig 5: Detailed Disaster Category 

Classification Results 

figure 5 shows the classification results of 

disaster messages into categories such as 

weather events, earthquakes, floods, 

storms, fire incidents, and infrastructure 

issues. Each category is labeled as YES or 

NO based on relevance. The system 

correctly identifies weather-related and 

earthquake-related events, demonstrating 

accurate multi-label disaster classification 

capability 

 

Fig 6: Model F1-Score Comparison 
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Figure 8 shows the comparison of F1-

scores the Random Forest model achieves 

the highest F1-score, indicating its 

superior ability to correctly classify 

disaster-related messages while 

minimizing both false positives and false 

negatives. The Linear SVM and Logistic 

Regression models also perform well with 

competitive scores, whereas the SGD 

Classifier shows relatively lower 

performance. 

6. CONCLUSION 

The RESCUE ME system demonstrates 

that integrating machine learning, 

specifically Random Forest with multi-

output classification, significantly 

enhances disaster message management by 

automating the categorization of 

emergency requests such as medical aid, 

food, shelter, and infrastructure damage. 

Compared to the previous LinearSVC 

approach, the proposed system achieves 

higher accuracy, better handling of multi-

label and imbalanced data, and provides 

probabilistic confidence scores that 

improve situational awareness. By 

combining robust NLP preprocessing with 

ensemble learning, RESCUE ME enables 

real-time, scalable, and reliable disaster 

response, supporting faster decision-

making, optimized resource allocation, and 

ultimately contributing to more efficient 

and effective emergency management 

operations 

FUTURE SCOPE: The future 

enhancement focus on integrating real-

time data from social media, IoT sensors, 

and satellite images to improve disaster 

awareness and prediction. Advanced deep 

learning models like transformers and 

graph neural networks can enhance 

multilingual text analysis and complex 

scenario understanding. Additionally, 

cloud and edge-based deployment can 

support faster, scalable, and real-time 

emergency response. 
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