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Abstract 

Task management and productivity enhancement are crucial in today’s fast-paced environment. 

Traditional reminder systems are limited to time-based alerts, lacking contextual awareness. This 

paper presents IntelliTask: AI-Enhanced Reminder System, which integrates Natural Language 

Processing (NLP) and geolocation-based reminders to provide users with a seamless and 

intelligent task management experience. The system utilizes OpenStreetMap (OSM) and Leaflet 

for location-based triggers, a Flask and Python backend for efficient data processing, and a multi-

channel notification system to ensure timely reminders. The implementation of Gemini API for 

NLP-based interaction enhances usability, enabling users to set reminders through natural 

language commands. This paper discusses the methodologies, algorithms, and experimental results 

demonstrating the effectiveness of IntelliTask in improving task efficiency. 

Keywords: Task Management, Natural Language Processing, Geolocation, Multi-Channel 

Notifications, AI Automation, IntelliTask. 

1. Introduction 

1.1 Overview 

Effective task management is essential for productivity and time management. Conventional 

reminder applications rely solely on time-based triggers, often resulting in inefficiencies when tasks 

depend on location context. IntelliTask aims to bridge this gap by integrating AI-driven task 

management, location-based reminders, and a multi-channel notification system. The system 

ensures users receive timely reminders based on their physical location and pre-set conditions, reducing 

the cognitive burden of remembering tasks manually. 

Additionally, the system is designed to integrate with wearable devices and voice assistants, making 

task management even more seamless. Future advancements in predictive analytics will further 

enhance the ability to suggest reminders before users even realize they need them. 

1.2 Problem Statement 

Traditional reminder applications often lack context awareness, requiring users to manually set 

time-based alarms that may not always align with real-world scenarios. Users frequently forget location-

specific tasks, leading to inefficiencies and missed deadlines.  

Moreover, existing systems do not leverage artificial intelligence (AI) and geolocation technology to 

provide proactive, dynamic reminders. There is a need for a smart reminder system that integrates 

NLP, geolocation, and AI-driven analytics to deliver highly relevant and timely reminders. 
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1.3 Objective 

The primary objective of IntelliTask is to develop an AI-enhanced reminder system that: 

Incorporates NLP to enable users to set reminders using natural language commands. 

Utilizes geolocation technology to trigger reminders based on the user’s physical location. 

Implements a multi-channel notification system (Telegram, email, push notifications) for reliable task 

alerts. 

Integrates predictive analytics to suggest reminders based on user behavior and historical data. 

Enhances user experience through an interactive UI, wearable device support, and voice assistant 

compatibility. 

1.4. System Architecture 

The IntelliTask system consists of: 

Frontend: React and Leaflet for an interactive UI. 

Backend: Flask and Python for processing requests and managing reminders. 

Database: MySQL for structured data storage and retrieval. 

NLP Model: Hugging Face Transformer model for processing natural language inputs. 

Notification System: Telegram API, email, and push notifications for multi-channel reminder alerts.

 

Figure 1 -System Architecture 

2. Related Works 

The increasing adoption of artificial intelligence (AI) in task management has led to significant 

advancements in automation, scheduling, and productivity enhancement. Several research studies have 

explored how AI-driven technologies streamline workflows, optimize scheduling, and improve user 

engagement through predictive insights and multi-channel notifications. Below are key findings from 

recent studies: 

Task Automation with AI 

AI-powered automation has revolutionized task management by reducing manual effort and 

minimizing errors. Research highlights that AI-driven task automation: 
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Enables routine and repetitive tasks to be handled autonomously, allowing users to focus on high-value 

activities. 

Enhances operational efficiency by integrating machine learning models that can identify patterns and 

optimize workflows. 

Improves decision-making by providing real-time data analysis and predictive insights. 

Industries such as healthcare, finance, and logistics have successfully leveraged AI automation to reduce 

administrative burdens, improve scheduling efficiency, and ensure compliance with industry standard 

Location-Based Services in Task Management 

Studies show that incorporating geolocation-based services into task management applications 

significantly enhances efficiency and engagement. Key benefits include: 

Personalized task execution: AI-driven location-based services help users prioritize and execute tasks 

based on proximity, reducing unnecessary travel time. 

Geo-tagging for accountability: In governance and corporate settings, location-based tracking ensures 

accurate reporting of fieldwork, inspections, and deliveries. 

Context-aware notifications: AI systems can trigger reminders or alerts when users are near relevant 

locations, improving real-time task execution. 

Governments and businesses are increasingly adopting geolocation-based task management to 

streamline operations, enhance accountability, and optimize workforce deployment. 

Natural Language Processing (NLP) in Task Management 

Recent advancements in NLP allow users to interact with task management systems through 

voice commands and conversational AI, reducing complexity and improving accessibility. Research 

highlights: 

Conversational AI assistants: AI-powered virtual assistants enable users to create, modify, and retrieve 

tasks using natural language. 

Enhanced user experience: Voice-based task management simplifies scheduling for users who prefer 

hands-free or quick interaction. 

Context-aware responses: NLP models analyse intent, context, and user preferences to deliver more 

relevant task recommendations. 

The integration of NLP in task automation enhances usability, making AI-driven scheduling more 

intuitive and user-friendly across different devices and platforms. 

Multi-Channel Notification Systems 

Studies suggest that delivering reminders and task-related notifications through multiple 

communication channels significantly increases user responsiveness and task completion rates. Key 

findings include: 

https://www.ijsat.org/


 

International Journal on Science and Technology (IJSAT) 

E-ISSN: 2229-7677   ●   Website: www.ijsat.org   ●   Email: editor@ijsat.org 

 

IJSAT25023176 Volume 16, Issue 2, April-June 2025 4 

 

Cross-platform engagement: Combining push notifications, email alerts, SMS, and messaging apps 

ensures higher visibility and reduces the risk of missed deadlines. 

Adaptive scheduling: AI-powered systems adjust notification timing based on user behaviours and 

engagement history, improving effectiveness. 

Smart prioritization: Notifications can be categorized and prioritized based on urgency and relevance, 

preventing information overload. 

Multi-channel notifications have been widely adopted in enterprise productivity tools, personal task 

managers, and healthcare appointment scheduling to improve adherence to schedules and commitments. 

AI-Powered Predictive Reminders 

Predictive AI models enhance productivity by analysing user behaviour, historical data, and 

contextual factors to suggest tasks proactively. Research findings indicate: 

Behaviour-based recommendations: AI learns user patterns and pre-emptively suggests tasks based on 

recurring schedules and past habits. 

Dynamic scheduling: Predictive models adjust task timing dynamically, considering external factors 

like calendar events, weather, and traffic conditions. 

Automated prioritization: AI-driven systems identify high-priority tasks and recommend optimal 

completion times, reducing cognitive load for users. 

These predictive capabilities are transforming personal productivity apps, corporate workflow 

automation, and project management systems by offering intelligent, data-driven scheduling 

suggestions. 

3.Technologies Used 

Natural Language Processing (NLP) 

3.1. Gemini API: Utilized for processing and understanding user queries, allowing natural language 

commands for task creation. 

Named Entity Recognition (NER): Extracts key information from user input, including task names, 

locatins, and deadlines. 

Sentiment Analysis: Helps determine task priority based on user tone, categorizing tasks as urgent or 

regular. 

Intent Recognition: Identifies user intentions, ensuring accurate task mapping and preventing 

misinterpretations. 

3.2.Geolocation and Geofencing Technologies 

OpenStreetMap (OSM) & Leaflet: Enables interactive map functionalities, allowing users to set task-

based locations dynamically. 
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Haversine Formula: Computes distances between the user’s current location and the task destination, 

ensuring accurate location-based reminders. 

Geospatial Indexing: Optimizes searches related to user movements and task location triggers, 

improving efficiency. 

Dynamic Geofencing: Adjusts geofence radii based on real-time factors such as user movement patterns 

and environmental conditions (e.g., traffic, weather). 

 

Figure 2 – Location Analysis 

3.3. Backend Technologies 

Flask (Python): A lightweight and scalable backend framework that processes user requests, manages 

tasks, and interacts with the database. 

MySQL Database: Used for structured data storage, ensuring efficient retrieval and modification of 

task-related information. 

APScheduler (Advanced Python Scheduler): Manages and schedules reminders based on time and 

location triggers. 

REST API Development: Facilitates communication between the client (mobile/desktop) and backend, 

allowing seamless data exchange. 

3.4. Notification System 

Telegram API: Sends instant reminders via the Telegram messaging platform. 

Gmail SMTP API: Enables email-based task reminders, ensuring users receive notifications through 

multiple channels. 

Push Notifications: Integrated for real-time task alerts on mobile devices. 
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Multi-Channel Integration: Ensures redundancy by notifying users through multiple platforms to 

minimize missed tasks. 

 

Figure 3 -Notification Workflow 

3.5. User Interface and Frontend Technologies 

React.js: Provides a highly interactive and responsive user experience for both mobile and web 

applications. 

Leaflet.js: Enhances map-based task-setting functionalities, allowing users to visually select task 

locations. 

Bootstrap & Material UI: Ensures a sleek and user-friendly design with mobile compatibility. 

3.6. AI-Driven Task Prioritization and Optimization 

Predictive Analytics: Uses historical data and user behavior to suggest optimized task schedules. 

4. Algorithms Used 

4.1. Natural Language Processing (NLP) Algorithm 

Gemini API: Used for interpreting user queries and extracting relevant information (task description, 

location, time). 

Named Entity Recognition (NER): Identifies task-related keywords and entities such as locations and 

times. 

Sentiment Analysis: Determines urgency based on user tone, prioritizing reminders accordingly. 
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Figure 4 – NLP Flowchart 

4.2. Geolocation and Geofencing Algorithm 

Haversine Formula: Calculates the distance between the user’s current location and the reminder 

location to trigger notifications accurately. 

Geospatial Indexing: Optimizes location-based queries, improving efficiency in tracking user 

movements and triggering location-based alerts. 

Dynamic Geofencing: Adjusts geofence parameters based on user movement patterns and external 

factors (e.g., traffic, weather conditions). 

 

Figure 5 - Geofencing 

4.3. Task Scheduling Algorithm 

APScheduler (Advanced Python Scheduler): Handles time-based reminders by scheduling tasks based 

on user-defined parameters. 

Reinforcement Learning Models: Enhances scheduling efficiency by learning user preferences over 

time. 

5. Materials and Methodology 

5.1. Data Collection and Processing 

User inputs are processed using NLP to extract relevant details. 

Location data is stored and updated in real-time using OpenStreetMap APIs. 

The system continuously monitors user locations and triggers reminders based on predefined geofences. 

Machine learning models analyse historical data to enhance future reminder accuracy. 

5.2. Implementation Workflow 

User Input: User enters a reminder using natural language. 

NLP Processing: The system extracts task details, time, and location. 

Database Storage: Reminder details are stored in MySQL. 

Trigger Mechanism: System monitors user location and scheduled time. 
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Notification Dispatch: Reminders are sent via Telegram, email, or push notifications. 

AI Optimization: The system refines reminder suggestions using predictive analytics. 

 

Figure6 - Flowchart 

6. Results and Performance metrics 

6.1 Result  

 

 

Figure 7(a) – Output 1 (Home Page) 

 

Figure 7(b) – Output 2 (Task Scheduling) 
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Figure7(c) – Output 3 (Maping) 

 

 

Figure 5(d) – Output 4 (Mail Reminder) 

6.2. System Performance 

The system successfully extracted task details with an accuracy of 92% in NLP processing. 

Location-based reminders were triggered with 95% accuracy within geofenced areas. 

Multi-channel notifications ensured 98% successful delivery of reminders. 

AI-powered recommendations led to a 20% improvement in task completion rates. 

6.3. User Feedback and Adoption Rate 

A survey conducted with 10participants indicated: 

85% found the NLP-based task entry intuitive. 

88% preferred location-based reminders over traditional time-based alerts. 

90% reported improved productivity and task completion rates. 

75% found AI-based proactive reminders helpful in organizing their schedules. 

7. Discussion and Future Work 

The evaluation demonstrates that IntelliTask significantly improves task management efficiency 

by integrating AI and location-based triggers. The NLP component enhances ease of use, allowing users 

to set reminders effortlessly. Geolocation-based notifications ensure timely alerts, increasing user 

adherence to scheduled tasks. 

7.1.Potential Future Enhancements: 
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Integration with Smart Assistants: Enabling voice-activated task management. 

Enhanced Predictive Capabilities: AI-driven proactive reminders based on real-time user behaviour. 

Wearable Device Expansion: Extending compatibility to additional wearable platforms. 

Blockchain-Based Security: Ensuring reminder data privacy and security. 

8. Conclusion 

IntelliTask represents a next-generation task management system, combining NLP, geolocation, 

and multi-channel notifications to enhance productivity. The system offers an intuitive and efficient 

solution for setting reminders based on user location and natural language commands. Future 

improvements include enhanced NLP accuracy, wearable device integration, and AI-driven task 

prioritization. 
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