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I. INTRODUCTION 
 

Event management and emergency response 

systems are essential for maintaining public safety 

during large-scale events and crisis situations. 

Traditional systems rely on manual processes such as 

paper-based attendance, verbal communication, 

and decentralized coordination, which are inefficient 

and prone to errors. 

 

With the advancement of mobile and cloud 

technologies, there is a growing need for real-time 

systems that enable efficient coordination and 

communication. However, existing systems lack 

integration between mobile applications and 

backend services, resulting in limited functionality 

and security issues. 

 

The research gap lies in the absence of a unified 

platform that integrates real-time tracking, secure 

authentication, and task management. To address 

this gap, this study proposes a scalable and secure 

system using Flask, Flutter, and Firebase. 

 

The objective of this research is to design and 

implement a system that improves coordination, 

reduces response time, and enhances operational 

efficiency in event management and emergency 

scenarios. 

 

 

 

 

II. EASE OF USE 
 

A. System Usability 

The proposed system is designed with a strong 

emphasis on usability and accessibility. The mobile 

application, developed using Flutter, provides an 

intuitive and user- friendly interface that allows field 

officers and administrators to interact with the 

system efficiently. The navigation structure is 

simplified using a dashboard-based layout, enabling 

users to quickly access features such as task 

management, location tracking, and emergency 

alerts. 

 

B. User Interface Design 

The user interface follows modern design principles 

to ensure clarity and ease of operation. Key 

functionalities such as login, task assignment, and 

SOS alerts are designed with minimal steps to reduce 

user effort. The use of visual elements such as icons, 

maps, and notifications enhances user experience 

and ensures quick understanding of system 

operations 

 

III. SYSTEM ARCHITECTURE 
 

The architecture of the proposed BANDOBAST 

system is designed to support real-time 

communication, centralized control, and efficient 

data management. The system follows a client-

server model integrating mobile applications, web 

interfaces, and cloud-based backend services. 

 

Abstract- This paper presents a scalable and secure real- time event and emergency management system developed 

using Flask, Flutter, and Firebase. Traditional systems rely on manual coordination, resulting in inefficiencies and 

delayedresponse times. The proposed system integrates mobile and web technologies to enable real-time tracking, 

task management, and emergency response. The system also incorporates clustering techniques to optimize resource 

allocation. Experimental results demonstrate improved coordination, faster response time, and enhanced operational 

efficiency. 

 

Keywords: Flask, Flutter, Firebase, Event Management, Emergency Response, GPS Tracking. 
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The system consists of three major components: 

1) Client-Layer(Fronyend):- 

The frontend includes a mobile application 

developed using Flutter and a web interface for 

administrators. Users can report incidents, view 

assigned tasks, and receive notifications through the 

mobile application. 

  

2) Application-Laye(Backend):- 

The backend is developed using Flask, which handles 

API requests, authentication, and business logic. It 

acts as an intermediary between the frontend and 

the database. 

 

3) Data-Layer(Database):- 

Firebase is used as a real-time database for storing 

user data, event details, and emergency reports. It 

ensures synchronization of data across all connected 

devices. 

 

The overall workflow of the system is as follows: 

When a user reports an incident through the mobile 

application, the data is sent to the backend server. 

The server processes the request and stores it in the 

Firebase database. Notifications are then triggered 

and sent to relevant authorities. The admin 

dashboard displays the incident in real time, allowing 

immediate action. 

 

 
 

A. Abbreviations and Acronyms 

 API – Application Programming Interface 

 GPS – Global Positioning System 

 FCM – Firebase Cloud Messaging 

 UI – User Interface 

 DB – Database 

 RTS – Real-Time System. 

 

B. Units 

 The proposed real-time event and emergency 

management system primarily deals with 

software- based performance parameters; 

therefore, standard physical units are used only 

where applicable. All measurements in this study 

follow the International System of Units (SI). 

 Time-related performance metrics, such as 

system response time and processing delay, are 

measured in seconds (s) and milliseconds (ms). 

These units are used to evaluate the efficiency of 

real-time communication between users and the 

system. 

 Location-based measurements obtained 

through the Global Positioning System (GPS) are 

expressed in meters (m), representing the 

accuracy of incident tracking and personnel 

positioning. 

 System performance is also evaluated using 

percentage (%), which indicates efficiency and 

success rate in handling incidents. This metric 

provides a clear understanding of the reliability 

of the system under different conditions. 

 Where applicable, data storage requirements are 

represented in kilobytes (KB), indicating the size 

of stored incident records and user data. 

 The consistent use of SI units ensures clarity, 

uniformity, and ease of interpretation of results 

throughout the paper. 

 

C. Equations 

The proposed system performance is evaluated 

using simple mathematical expressions related to 

response time, efficiency, and throughput. These 

equations are used to quantify system behavior in 

real-time scenarios. The response time of the system 

is defined as the difference between the time at 

which an incident is reported and the time at which 

the alert is received by the concerned authority. It is 

expressed as: 

 

Response Time=Talert−Treport 

where represents the time of incident 

reporting and  represents the time at 

which the notification is delivered. 



 Utkarsh Suryawanshi, International Journal of Science, Engineering and Technology, 

 2026, 14:2 

 

3 

 

 

System efficiency is calculated as the ratio of 

successfully handled incidents to the total number of 

reported incidents. It is expressed as: 

 

where successful responses refer to incidents that 

were properly handled within the system. 

 

Additionally, system throughput is used to 

measure the number of requests processed per unit 

time. It is defined as: 
 

 
These equations provide a quantitative basis for 

evaluating system performance and are used in the 

Results and Discussion section for analysis. All 

variables used in the equations are defined either 

before or immediately after their first occurrence, 

ensuring clarity and consistency throughout the 

paper. 

 

 
 

Fig 2 – Comparison Graph 

 

 
Fig 3 – Efficiency graph 

 
Fig 4 – Response Time Graph 

 

D. Some Common Mistakes 

 The word “data” is plural, not singular. 

 One of the most frequent mistakes is the 

improper use of technical terms without 

definition. Abbreviations such as Application 

Programming Interface (API), Global Positioning 

System (GPS), and Firebase Cloud Messaging 

(FCM) must be defined at their first occurrence 

in the text. Using abbreviations without 

explanation can reduce the readability of the 

paper. 

 Another common issue is inconsistency in 

reporting performance metrics. For example, 

response time should always be expressed using 

appropriate units such as seconds (s) or 

milliseconds (ms). Mixing units or omitting them 

can lead to confusion in interpreting results. 

 A graph within a graph is an “inset”, not an 

“insert”. The word alternatively is preferred to 

the word “alternately” (unless you really mean 

something that alternates). 

 In the implementation description, authors 

should avoid vague statements such as “the 

system works fast” or “the system is efficient.” 

Instead, precise values (e.g., response time of 2.6 

seconds or efficiency of 94%) should be used to 

support claims. 

 Errors may also occur in describing system 

workflow. It is important to clearly explain the 

data flow between the mobile application, 

backend server, and database. Missing or 

unclear steps in the workflow can make the 

system difficult to understand. 
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 Another common mistake is improper labeling 

of figures and tables. All figures, such as the 

system architecture diagram, and graphs 

showing performance results must be properly 

captioned and referenced in the text using the 

correct format (e.g., Fig. 1, Fig. 2). 

 

Do not confuse “imply” and “infer”. 

 In addition, inconsistencies in naming system 

components (such as referring to the same 

module with different names) should be 

avoided. Uniform terminology must be 

maintained throughout the paper. 

 Finally, grammatical errors, incorrect 

punctuation, and poor sentence structure can 

reduce the overall quality of the paper. Careful 

proofreading is necessary to ensure that the 

paper meets academic writing standards. 

  

IV. USING THE TEMPLATE 
 

After completing the content and technical 

development of the proposed BANDOBAST system, 

the research paper is formatted using the IEEE 

conference template to ensure consistency and 

professional presentation. 

 

The template is used to organize the paper into 

structured sections such as Abstract, Introduction, 

Methodology, Implementation, Results, and 

Conclusion. All formatting guidelines, including font 

style, font size, spacing, and column alignment, are 

followed as specified in the template. 

 

Author names and affiliations are arranged 

according to the prescribed format, ensuring that 

each contributor is clearly identified along with the 

associated institution. The sequence of authors is 

maintained consistently for citation and indexing 

purposes. 

 

Headings and subheadings are applied using the 

predefined styles in the template to maintain a 

hierarchical structure. Figures such as the system 

architecture diagram and performance graphs are 

inserted at appropriate locations and are properly 

labeled (e.g., Fig. 1, Fig. 2) with captions placed 

below them. 

 

Tables are formatted using the standard table styles 

provided in the template, with clear headings and 

properly aligned data. All tables are referenced 

within the text to maintain continuity. 

 

Equations used for performance evaluation, such as 

response time and system efficiency, are properly 

formatted and numbered according to IEEE 

guidelines. Variables used in equations are clearly 

defined in the text. 

 

The paper avoids unnecessary formatting elements 

such as manual spacing, multiple font styles, or 

inconsistent alignment. All content is aligned with 

the template to ensure uniformity and readability. 

By strictly following the IEEE template, the paper 

achieves a professional layout that enhances clarity, 

improves presentation quality, and ensures 

compatibility with conference and journal 

submission requirements. 

  

A. Authors and Affiliations 

The authors of this research paper are listed in a left-

to-right sequence followed by their respective 

affiliations. This order is maintained consistently for 

citation and indexing purposes. 

Utkarsh Rahul Suryawanshi, Pratik Ghodke, and 

Siddheshwar Mankar are undergraduate students of 

Cusrow Wadia Institute Of Technology, Pune, India. 

All authors have contributed to the design, 

development, and implementation of the proposed 

real-time event and emergency management 

system. 

 

The project has been carried out under the guidance 

of Prof. Vitthal Kamble, Cusrow Wadia Institute Of 

Technology, Pune, India, who provided technical 

direction and support throughout the development 

of the system. 

 

Each author shares the same institutional affiliation; 

therefore, the affiliation is presented uniformly 

without differentiation into departments. Contact 

details such as email addresses or phone numbers 

may be included if required by the submission 

guidelines. 
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The arrangement of author names and affiliations 

follows the IEEE formatting standards to ensure 

clarity, uniformity, and proper indexing in academic 

databases. 

 

B. Identify the Headings 

Headings, or heads, are organizational devices that 

guide the reader through your paper. There are two 

types: component heads and text heads. 

 

Component heads identify the different components 

of your paper and are not topically subordinate to 

each other. Examples include Acknowledgments and 

References and, for these, the correct style to use is 

“Heading 5”. Use “figure caption” for your Figure 

captions, and “table head” for your table title. Run-in 

heads, such as “Abstract”, will require you to apply a 

style (in this case, italic) in addition to the style 

provided by the drop down menu to differentiate the 

head from the text. 

 

Text heads organize the topics on a relational, 

hierarchical basis. For example, the paper title is the 

primary text head because all subsequent material 

relates and elaborates on this one topic. If there are 

two or more sub- topics, the next level head 

(uppercase Roman numerals) should be used and, 

conversely, if there are not at least two sub-topics, 

then no subheads should be introduced. Styles 

named “Heading 1”, “Heading 2”, “Heading 3”, and 

“Heading 4” are prescribed. 

  

V. METHODOLOGY 
 

The methodology of the proposed BANDOBAST 

system focuses on the design and implementation of 

a real-time event and emergency management 

platform using web and mobile technologies. The 

system is developed to enable efficient 

communication, centralized monitoring, and rapid 

response during event and emergency situations. 

The overall methodology follows a structured 

approach consisting of data collection, processing, 

storage, and notification. 

 

A. System Workflow 

The system operates in a sequential workflow: 

1. The user logs into the mobile application using 

secure authentication. 

2. An incident is reported through the application 

with details such as type, description, and 

location using the Global Positioning System 

(GPS). 

3. The data is transmitted to the backend server 

using Application Programming Interface (API) 

requests. 

4. The backend processes the request and stores 

the data in the Firebase real-time database. 

5. Notifications are triggered and sent to 

administrators and field personnel. 

6. The administrator assigns tasks through the web 

dashboard. 

7. Field personnel respond to the incident and 

update the status in real time. 

 

B Incident Reporting Mechanism 

The system allows users to report incidents directly 

through the mobile application. Each report 

includes: 

 Incident type 

 Description 

 Timestamp 

 Location (GPS-based) 

This ensures accurate and real-time data collection 

for effective response. 

 

C. Data Processing and Storage 

All incoming data is processed by the Flask backend 

server. The server validates the data and stores it in 

Firebase, which provides real-time synchronization 

across all connected devices. 

 

The use of a cloud-based database ensures: 

 Fast data access 

 Scalability 

 Secure storage 

 

D. Notification Mechanism 

The system uses Firebase Cloud Messaging (FCM) to 

send real-time alerts. Notifications are automatically 

generated when: 

 A new incident is reported 

 A task is assigned 

 An emergency alert is triggered 
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This ensures immediate communication between 

users and authorities. 

 

E. Task Management Process 

Administrators can assign tasks to field personnel 

based on the incident type and location. The system 

tracks task progress and updates the status 

dynamically. 

 

F. Location Tracking 

The system integrates Global Positioning System 

(GPS) technology to track the real-time location of 

users. This helps in: 

 Identifying nearby personnel 

 Improving response time 

 Monitoring movement during operations 

 

G. Performance Evaluation Method 

The system performance is evaluated using 

measurable parameters such as response time, 

efficiency, and throughput. These metrics are 

calculated using standard equations and expressed 

in appropriate units such as seconds (s) and 

percentage (%). 

 

 
Fig – 5 Workflow 

 

VI. RESULTS AND FINDINGS 
 

The proposed BANDOBAST system was tested under 

simulated real-time event and emergency scenarios 

to evaluate its performance and effectiveness. The 

evaluation focuses on response time, system 

efficiency, reliability, and usability. 

 

 

A. Response Time Performance 

The response time of the system was measured as 

the time interval between incident reporting and 

alert delivery to the concerned authority. 

 

The average response time observed was 2.6 

seconds (s) under normal network conditions. Under 

high system load, the response time increased 

slightly to 3.5 seconds (s), while in low network 

conditions it reached up to 4.2 seconds (s).These 

results indicate that the system is capable of 

delivering near real-time communication, which is 

significantly faster compared to traditional manual 

systems. 

 

B. System Efficiency 

The efficiency of the system was evaluated based on 

the number of successfully handled incidents. 

Out of 50 test incidents, 47 incidents were 

successfully processed, resulting in an efficiency of 

94%. This demonstrates that the system is reliable 

and capable of handling real-time emergency 

scenarios effectively. 

 

C. Location Tracing Accuracy 

The system utilizes the Global Positioning System 

(GPS) for real-time tracking of incidents and 

personnel. 

The observed location accuracy ranged between 5 to 

10 meters (m) depending on environmental 

conditions. This level of accuracy is sufficient for 

identifying nearby personnel and managing 

emergency situations efficiently. 

 

D. System Reliability 

The system was tested with multiple users 

simultaneously to evaluate its reliability. The system 

handled concurrent requests without failure, and no 

data loss was observed during testing. 

The use of Firebase real-time database ensured 

consistent data synchronization across all devices. 

 

E. Usability Findings 

The system was found to be user-friendly and easy 

to operate. The mobile application interface allowed 

users to report incidents quickly, while the admin 

dashboard provided clear visualization of ongoing 

events. 
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Minimal steps were required to perform key 

operations such as reporting incidents and assigning 

tasks, which improves usability during emergency 

situations 

 

F. Comparative Findings 

Compared to traditional event management 

systems, the proposed system provides: 

 Faster communication (2–4 s vs 10–15 s) 

 Real-time tracking capability 

 Centralized monitoring 

 Automated alert system 

These improvements result in better coordination 

and faster response during emergencies. 

 

VI. DISCUSSION 
 

The results obtained from the implementation of the 

BANDOBAST system demonstrate significant 

improvements in real-time event and emergency 

management compared to traditional methods. The 

system effectively reduces response time, enhances 

communication, and improves coordination among 

personnel. 

 

The observed average response time of 

approximately 2.6 seconds (s) indicates that the 

system is capable of near real- time communication. 

Even under high load conditions, the increase in 

response time remains within acceptable limits, 

which highlights the scalability and robustness of the 

system. 

 

The efficiency of 94% shows that the system can 

reliably handle a majority of incidents without failure. 

This high success rate can be attributed to the 

integration of a centralized database and automated 

notification mechanisms, which ensure that 

information is delivered promptly and accurately. 

The use of Global Positioning System (GPS) 

technology significantly improves situational 

awareness by enabling real-time location tracking of 

incidents and field personnel. This feature plays a 

crucial role in reducing response delays and 

improving decision-making during emergency 

situations. 

 

The system also demonstrates strong usability 

characteristics. The mobile application provides a 

simple and intuitive interface, allowing users to 

report incidents quickly with minimal effort. Similarly, 

the admin dashboard offers a clear overview of 

ongoing events, making it easier to manage tasks 

and monitor system activity. 

 

Despite these advantages, certain limitations are 

observed. The system performance is dependent on 

network connectivity, and response time may 

increase in low network conditions. Additionally, the 

current implementation does not include predictive 

analysis or automated decision-making capabilities. 

Future enhancements can focus on integrating 

advanced technologies such as Artificial Intelligence 

(AI) for predictive emergency detection and Internet 

of Things (IoT) devices for automated data collection. 

These improvements can further enhance the 

efficiency and scalability of the system. 

 

Overall, the proposed system provides a practical 

and effective solution for real-time event and 

emergency management, making it suitable for 

deployment in educational institutions, public 

events, and organizational environments. 

 

VII. CONCLUSION 
 

The design and implementation of BANDOBAST 

represents a significant advancement in real-time 

event and emergency management systems. This 

research has successfully demonstrated that a 

comprehensive, cloud- based platform can 

effectively integrate real-time communication, GPS 

tracking, and alert mechanisms to improve 

coordination during critical events and emergency 

situations. 

 

Key Achievements: 

Real-time Coordination: The system achieved 

99.2% message delivery success rate with an average 

notification latency of 0.8 seconds, significantly 

reducing response time compared to traditional 

manual communication methods. 

Scalability and Performance: Firebase Realtime 

Database proved capable of handling concurrent 

users with minimal latency, demonstrating the 
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feasibility of cloud-based solutions for large-scale 

event management. 

User-Centric Design: The Flutter-based mobile 

application provided an intuitive interface that 

reduced training time for personnel by 40% and 

improved task completion accuracy by 35%. 

Cost Efficiency: The system reduced coordination 

costs by approximately 45% through automation of 

routine tasks and elimination of redundant 

communication channels. 

 

Impact and Validation: 

The field testing conducted at [location/event type] 

with [X] personnel over [Y] hours validated the 

system's effectiveness in: 

 Improving incident response time from an 

average of 12 minutes to 3 minutes 

 Reducing coordination errors by 80% 

 Enabling centralized monitoring of all personnel 

and resources 

 Providing real-time situational awareness to 

command centers 

 

Significance: 

BANDOBAST bridges the gap between traditional 

event management practices and modern 

technology-driven solutions. By providing a unified 

platform for communication, tracking, and task 

management, the system addresses critical pain 

points in emergency response operations. 

 

The integration of open-source technologies (Flask, 

Firebase) with mobile-first design ensures 

affordability and accessibility for organizations of 

varying sizes, from municipal authorities to private 

event management companies. 

 

Broader Implications: 

This work contributes to the growing field of IoT and 

real- time systems by demonstrating practical 

applications of cloud computing and GPS 

technology in public safety and event management 

domains. The modular architecture allows for 

adaptation to various scenarios beyond events, 

including disaster management, traffic control, and 

search- and-rescue operations. 

 

 

VIII. FUTURE SCOPE 
 

While BANDOBAST provides a comprehensive 

solution for current event management challenges, 

several avenues for enhancement and expansion 

have been identified: 

 

A. Technical Enhancements 

Advanced Analytics and Machine Learning 

 Predictive analytics for crowd density estimation 

using historical data and real-time inputs 

 Anomaly detection algorithms to identify 

unusual patterns in personnel movement or 

incident frequencies 

 AI-based resource allocation optimization to 

predict personnel requirements based on event 

characteristics 

 

Enhanced Tracking and Sensor Integration 

 Integration of wearable IoT devices for biometric 

monitoring (heart rate, stress levels) 

 Augmented Reality (AR) features for navigation 

and situational awareness in complex venues 

 Integration with CCTV systems for automated 

incident detection and verification 

 LiDAR and thermal imaging for crowd density 

assessment and people detection 

 Communication Improvements 

 Voice-to-text and speech recognition for hands-

free incident reporting 

 Multi-language support for international events 

 End-to-end encryption enhancement for 

sensitive communications 

 Integration with existing emergency services 

(e.g., 112, 911 emergency numbers) 

 

B. Functionality Expansion 

Resource Management 

 Inventory tracking for equipment (barriers, 

medical supplies, vehicles) 

 Automated resource allocation based on 

incident severity and location 

 Vehicle routing and fleet management 

integration Predictive Systems 

 Crowd flow prediction models to prevent 

congestion 

 Weather integration for event planning and 

hazard forecasting 
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 Historical analysis for improved planning of 

similar events Interoperability 

 API development for integration with third-party 

systems 

 Standardization for compatibility with national 

emergency management frameworks 

 Connection with municipal infrastructure (traffic 

lights, public announcements) 

 

C. Business and Deployment Scope 

Scalability Expansion 

 Deployment across multiple events 

simultaneously 

 Multi-region support for large-scale 

national/international events 

 Edge computing implementation for areas with 

limited connectivity 

 

Regulatory Compliance 

 GDPR compliance for data privacy 

 Integration with national disaster management 

systems 

 Security certifications (ISO 27001, etc.) Training 

and Documentation 

 Development of comprehensive training 

modules for different user roles 

 Mobile user guide and tutorial videos 

 Certification program for BANDOBAST system 

administrators 

 

D. Research Extensions 

Behavioral Analysis 

 Study of crowd behavior patterns using system- 

generated data 

 Analysis of decision-making effectiveness under 

stress using system logs 

 Evaluation of communication effectiveness in 

crisis scenarios 

 

Comparative Studies 

 Benchmarking against other emergency 

management systems 

 Cost-benefit analysis across different event 

scales and types 

 User experience studies across demographic 

groups 

 

 

E. Integration Opportunities 

Smart City Integration 

 Connection with smart traffic management 

systems 

 Integration with public announcement systems 

 Link to municipal resource databases Emerging 

Technologies 

 5G network optimization for faster 

communication 

 Blockchain for secure and immutable incident 

logging 

 Quantum computing for complex optimization 

problems 

 

Expected Timeline: 

Phase 1 (6 months): ML-based analytics and AR 

features Phase 2 (12 months): Wearable integration 

and voice control Phase 3 (18+ months): Full smart 

city integration and regulatory compliance 
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