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ABSTRACT: The rapid advancement of mobile technologies and location-based services has opened new
avenues for context-aware applications that enhance daily human activities. The "Move with Me: Location-Based
Service System" leverages geofencing technology to provide intelligent, location-triggered task management
while preserving user privacy. This system enables users to create personalized to-do lists categorized by location-
specific errands such as grocery shopping, gym visits, or stationery pickups. As users enter or exit predefined
geofenced areas, the system sends real-time notifications to ensure timely reminders, thus improving efficiency in
task completion. To protect user privacy, the system employs anonymization techniques for location data while
still delivering tailored experiences. Additionally, the application integrates an online marketplace where local
store owners can register, manage products, and interact with users through order placement and real-time
notifications. Sentiment analysis is employed to evaluate user feedback and optimize services dynamically. By
combining geofencing, privacy-preserving mechanisms, real-time notifications, e-commerce integration, and
feedback analytics, this system bridges the gap between physical presence and digital convenience, offering a
scalable and user-centric solution for smart urban living.

KEYWORDS: Geofencing, Location-Based Services, Privacy Preservation, Task Automation, Real-Time
Notifications, Online Marketplace, Sentiment Analysis, Mobile Computing, GPS Tracking, Context-Aware Systems,
User Anonymization, Smart Scheduling, Location Intelligence, E-Commerce Integration, Personalized Alerts.

L. INTRODUCTION

In the digital age, mobile devices have become indispensable tools for communication, productivity, and
convenience. One of the most impactful evolutions in mobile technology is the integration of location-based
services (LBS), which allow applications to leverage geographic data to deliver context-aware functionalities.
From navigation tools and ride-sharing apps to fitness trackers and delivery services, LBS technologies have
transformed how individuals interact with their environments. However, while these systems offer immense
convenience, they often come at the cost of user privacy, with many applications collecting and storing sensitive
location data without explicit user control. The growing concerns surrounding data privacy have necessitated the
development of systems that not only harness the power of LBS but also ensure the protection of user information.

The "Move with Me" system is designed to address this dual challenge by providing a secure and privacy-
conscious platform that uses geofencing technology to trigger intelligent, location-aware task reminders.
Geofencing, a technique that establishes virtual boundaries around real-world geographic areas, is utilized to detect
when a user enters or exits a specific location. By associating user-defined tasks with these geofenced areas, the
system can issue reminders at the most contextually relevant times. For example, if a user sets a reminder to buy
groceries and passes near a supermarket, the application will automatically prompt them, reducing the cognitive
load of task management. This smart scheduling approach not only improves productivity but also encourages
efficient time usage based on real-time user movement.

To further enhance user interaction and community engagement, the system integrates a local marketplace feature,
enabling store owners to register, update product listings, manage inventory, and connect directly with users
through the app. Users can browse stores near their current location, place orders, and receive updates regarding
order status or promotional offers. This connection bridges the gap between local businesses and consumers by
creating a digital ecosystem rooted in real-world proximity. The application, therefore, serves a dual purpose:
assisting users with their daily tasks and supporting local commerce through geolocation-enhanced visibility.
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An important aspect of the system’s intelligence is the incorporation of sentiment analysis. After completing
transactions or interacting with the platform, users are encouraged to provide feedback. The system uses natural
language processing techniques to analyze these inputs and extract insights into user satisfaction and preferences.
This data is then used to refine future notifications, product recommendations, and even geofence parameters,
making the system adaptive to user needs over time. Such data-driven customization ensures that the platform
evolves to meet user expectations while preserving its usability and relevance.

At its core, the "Move with Me" system is a comprehensive solution that balances technological sophistication with
ethical responsibility. It embodies the future of location-aware mobile applications—systems that are not only
intelligent and interactive but also deeply respectful of user privacy. By combining real-time GPS tracking,
geofencing, task automation, local commerce, and feedback analytics, the project lays the groundwork for scalable
smart services in urban environments. Its modular design and extensibility make it suitable for future
enhancements, such as integration with smart wearables, Al-driven behavior prediction, and blockchain-based
transaction records. This makes "Move with Me" a forward-thinking solution poised to meet the demands of a
connected and privacy-conscious digital society.

II. RELETED WORK

The integration of geofencing in mobile applications has been widely explored in both academic research and
commercial development. In prior studies such as those by Zhang et al. (2019), geofencing was applied for smart
notification systems, enabling context-aware alerts when users entered designated zones. These systems proved
effective in enhancing user engagement by delivering timely information, but often lacked robust privacy
mechanisms, exposing sensitive location data to third-party services. In contrast, the work by Ghosh and Rathi
(2020) presented a privacy-aware geofencing system that implemented differential privacy to protect user
coordinates, although it sacrificed some accuracy and performance. Furthermore, commercial implementations like
Google’s Awareness API and Apple’s Core Location provide programmable interfaces for geofence management,
but they remain closed-source and limited in customizable privacy control. These studies highlight the potential of
geofencing in enhancing user experience, while also exposing gaps in data protection and integration with task
automation.

On the task management front, systems such as “TaskPlace” and “LocationMate” attempted to blend geolocation
with user to-do lists. In a study by Lin et al. (2018), task automation based on spatial awareness led to increased
task completion rates among users. However, their reliance on cloud-based processing raised issues of data
centralization and the risk of breaches. Additionally, existing LBS platforms like Foursquare and Swarm focus
more on social check-ins and exploration rather than intelligent, proactive task reminders. Studies by Patel and
Verma (2021) explored integrating to-do lists with location triggers, but did not extend to commercial interaction
or feedback loops. These limitations suggest a need for a more comprehensive system that connects personalized
task scheduling with local commercial activity, while safeguarding the user’s geolocation data.

Moreover, the integration of sentiment analysis in mobile applications has been gaining traction in recent years.
Research by Sharma et al. (2021) introduced a mobile feedback system using NLP algorithms to interpret user
reviews for restaurants, improving recommendation accuracy. Similarly, sentiment-driven platforms like Amazon
and Zomato use textual analysis to gauge service quality. However, the application of sentiment analysis in
geofencing-enabled task systems remains limited. Most related works have considered user feedback in isolation,
without linking it back into the operational cycle of the application to influence future task reminders or
commercial interactions. This project leverages the gap by not only collecting feedback but using it to dynamically
adjust geofence logic, improve user experiences, and refine store suggestions. Thus, “Move with Me” situates itself
uniquely by merging geofencing, privacy-aware task management, real-time commercial interaction, and
intelligent feedback analysis—offering a complete, adaptive mobile ecosystem not yet achieved in prior literature.

III. PROPOSED METHODOLOGY
The proposed system aims to integrate geofencing technology with personalized task management and location

privacy preservation. At its core, the application allows users to create daily to-do lists, categorizing tasks such as
grocery shopping, gym visits, or stationery purchases. When a user approaches or leaves a geofenced area related to
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any task, the system triggers real-time notifications to remind them. Geofences are established using a combination
of GPS and network-based tracking methods. Unlike traditional task reminder systems, this approach adds context-
awareness, ensuring users receive prompts based on their actual physical proximity to task-relevant locations. This
makes the reminder system not only more intelligent but also more actionable, increasing the likelihood of task

completion.
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Fig: Proposed Work Flow

To ensure user privacy, the methodology incorporates a robust anonymization module. While the system
continuously monitors user movements for geofencing triggers, it anonymizes the collected location data by
masking personal identifiers. This ensures that sensitive information is not stored or shared without consent. The app
uses tokenization and encryption to further protect user data, storing only generalized and encrypted location points
for trigger evaluation. This privacy-centric approach differentiates the system from many existing LBS (Location-
Based Services) applications, which often sacrifice user privacy for functionality.

In addition to the personal assistant functionalities, the system integrates an online marketplace for local store
owners. Vendors can register, upload product listings, manage inventory, and fulfill orders. As users approach
geofenced areas of these registered stores, they are notified about relevant items or offers based on their task list.
This dual benefit system connects local businesses with potential customers at the right time and place. The order
management process includes real-time updates, allowing users to track the status of their orders from confirmation
to delivery. This part of the methodology promotes local commerce, while also simplifying errand completion for
users by combining task reminders with actionable shopping options.

Finally, to ensure continuous system improvement, the platform includes a sentiment analysis module. After order
completion or task fulfillment, users are prompted to provide feedback. The system applies natural language
processing techniques to analyze this feedback and adjust service offerings accordingly. For instance, if users
consistently rate a store poorly, its priority in the geofencing logic is lowered or flagged for review. Similarly, tasks
or reminders that receive positive engagement can be reinforced in future notifications. This feedback loop makes
the system dynamic, user-centric, and capable of evolving based on actual user behavior and satisfaction levels,
providing a smarter, adaptive location-based service platform.
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IV. METHODOLOGY

The system begins its operation when a user registers and logs into the application, gaining access to the personalized
dashboard. Users can input their daily tasks, categorizing them into modules such as grocery, gym, stationery, or fruits
and vegetable stores. For each category, the user can either manually enter the target location or select from a map
interface, which will then automatically generate a geofence around that location. The system continuously monitors
the user’s current location using GPS and network-based services. Once the user approaches or enters any geofenced
area, the system cross-references the area with the user's task list. If any task corresponds to that location, a notification
is instantly sent to the user’s device, reminding them to complete the task. This context-aware reminder system ensures
tasks are completed efficiently during the user's regular travel routes.
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Fig: Proposed Workflow

Simultaneously, the system supports a separate store owner interface. Store owners can create and manage their profiles
through the app, add products to their listings, and set operational geofences for their physical store locations. When a
user enters the geofence of a registered store, the system checks for relevant tasks in the user's to-do list and the store’s
inventory. If there is a match (e.g., a user needs groceries and enters the range of a grocery store), the app not only
notifies the user of the reminder but also shows store-specific offers or product suggestions. Users can place orders
through the in-app interface, which are then processed and updated by store owners in real-time. Notifications about
order status, like confirmation, preparation, and ready-for-pickup messages, are delivered to the user, ensuring seamless
interaction and engagement between users and vendors.

To further enhance user experience and service quality, the system includes a feedback collection and sentiment
analysis module. After a transaction or task completion, users can rate the service and provide textual feedback. This
feedback is analyzed using sentiment analysis algorithms, which categorize responses as positive, negative, or neutral.
Based on the analysis, the system dynamically adjusts the visibility of store listings and geofencing priorities. If a
particular store receives consistently positive reviews, its offers or presence in notifications may be promoted.
Conversely, stores with negative feedback can be flagged for performance review or improvement. This intelligent loop
not only improves vendor accountability but also customizes future user experiences, making the system adaptive and
user-centered over time.
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V. ALGORITHM DESIGN

The core algorithm of the system begins with user task input and geofence association. When a user adds a task (e.g.,
visit the gym or buy groceries), the system records this entry along with its associated category and optionally allows
the user to choose a specific store or location. The geofencing algorithm, powered by Google Maps or a similar
geolocation API, generates a virtual circular boundary around the selected location with a predefined radius (e.g., 100—
300 meters). This geofence is stored in the database alongside the task. A location listener runs continuously in the
background, receiving real-time location updates from the smartphone’s GPS or network provider. Upon each update,
the system calculates the distance between the user’s current location and all stored geofence centers using the
haversine formula. If the distance falls within any geofence radius, a match is detected, and the corresponding task
notification is triggered.

The second layer of the algorithm manages the store interface and user-store interaction. For store owners, the system
provides a registration module and a product management interface. Every store is also associated with a geofence
generated based on the store’s address or manual map marking. When a user enters the vicinity of any store’s geofence,
the system matches it against the active task list and the store’s product inventory. If both match, the algorithm decides
the relevance score using a rule-based priority engine (e.g., urgency of the task, store rating, current stock availability).
This ensures that only the most relevant notifications are sent to the user, thereby preventing spammy or redundant
alerts. Additionally, if the user places an order, the system logs the request and forwards it to the corresponding store
owner, initiating an order tracking algorithm that updates the user on preparation, dispatch, or ready-for-pickup status.

The final segment of the algorithmic design incorporates feedback collection and sentiment analysis integration. Once a
transaction or visit is completed, users are prompted to leave a review and rating. The textual feedback is preprocessed
using NLP techniques such as tokenization, stop word removal, and stemming. The system then applies a sentiment
classification model—either rule-based or using a lightweight machine learning classifier like Naive Bayes or Logistic
Regression—to categorize the sentiment. The results influence both the ranking algorithm of stores in user searches and
the adaptive notification module. For instance, stores with predominantly positive feedback will have a higher
likelihood of being recommended for future tasks, while negative sentiment flags can lower store visibility and prompt
quality checks. This intelligent feedback loop makes the system increasingly responsive to user behavior, ensuring
personalized, context-aware, and reliable service delivery over time.

VI. RESULTS AND DISCUSSION

The implemented system was tested across various scenarios involving daily task reminders, location-based
notifications, and order placement functionalities. Results demonstrated that the geofencing algorithm successfully
triggered notifications when the user entered or exited defined virtual boundaries, with an accuracy rate of over 95% in
open outdoor environments. The to-do list feature seamlessly integrated with the geolocation module, allowing users to
receive contextual alerts for tasks such as grocery shopping, gym visits, or other errands. Users reported a significant
improvement in task completion efficiency, as real-time prompts ensured no important tasks were missed while they
were on the move. Furthermore, the marketplace module allowed local store owners to register, list products, and
handle user orders with relative ease. The system handled multiple concurrent user and store interactions, with minimal
delay in notification and order status updates, demonstrating its ability to scale for community-level deployment. The
integration of order tracking and inventory management offered added convenience, promoting engagement between
users and nearby services.

A detailed discussion of user feedback revealed that the sentiment analysis feature contributed to a better overall
experience by identifying stores with consistently positive interactions and prioritizing their visibility in search results.
Accuracy tests of the sentiment classifier yielded a 90% success rate on sample feedback data, indicating robustness in
detecting user satisfaction levels. Moreover, test case execution data confirmed the reliability of key modules such as
geofencing triggers, to-do list management, order processing, and store notifications. Failures in a few test cases related
to notification delays were traced to weak network signals or battery optimization settings, which were addressed in
subsequent iterations by refining background service persistence and location request intervals.
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Overall, the results reflect a high degree of system reliability, usability, and adaptability to user preferences. This
combination of smart scheduling, privacy preservation through anonymized location tracking, and responsive
marketplace integration positions the system as a valuable contribution to the evolving field of context-aware mobile

services.

VII. MATHEMATICAL MODEL FOR 'MOVE WITH ME: LOCATION-BASED SERVICE SYSTEM

The mathematical model provides a formal representation of the system's behavior for location-based service delivery

and privacy-preserving task notifications.

1. System Definition

Let S be the overall system.

S={I, P, O, F} where:

I = {User location data (Lu), User to-do list (T), Store information (St)}

P = {Geofencing algorithm, Task matching logic, Order tracking mechanism}
O = {Notifications (N), Order status (Os), Task reminders (R)}

F = Set of functions and operations the system performs.

2. Functional Mapping

F1: Geofence Trigger(Lu, T) —» R

F2: Match_Task Store(T, St) — Suggestions for purchase
F3: Track Order(St, Os) — Notification(N)

3. Sets and States

Let G be the set of geofenced areas: G = {gl, g2, ..., gn}

Let T = {tl, t2, ..., tn} be the user’s to-do tasks.

Let U be the set of users and Lu c R? be the location coordinates.
Let St= {s1, s2, ..., sn} be the store dataset.

4. Transitions and Conditions
IF (Lu € gi) AND (3tj € T related to gi), THEN trigger Reminder Rj
IF Order Oi placed, THEN update Os — Notify user

IJIRCCE©2025 | AnISO 9001:2008 Certified Journal |

10674




© 2025 1JIRCCE | Volume 13, Issue 5, May 2025| DOI:10.15680/1JIRCCE.2025.1305186
www.ijircce.com | e-ISSN: 2320-9801, p-ISSN: 2320-9798| Impact Factor: 8.771| ESTD Year: 2013|

133 kﬁ} "/i\‘ International Journal of Innovative Research in Computer
n ; and Communication Engineering (IJIRCCE)
IJ I RCCE (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

5. Privacy Preservation
Let L' = f(Lu) be the anonymized location
Where f'is a hash or generalization function ensuring Lu # L' directly

VII. CONCLUSION

The “Move with Me: Location-Based Service System” represents a significant advancement in the realm of location-
aware mobile applications by seamlessly integrating geofencing technology with personalized daily task management
and an interactive online marketplace, all while prioritizing user privacy through sophisticated anonymization
techniques. This comprehensive system not only enhances user convenience by delivering timely, context-aware
notifications that help individuals efficiently manage their errands, but also fosters a dynamic ecosystem where local
store owners can engage directly with consumers, manage inventories, and streamline order fulfillment processes. By
continuously monitoring user locations in a secure and privacy-preserving manner, the system effectively balances the
need for precise, location-based functionality with robust data protection, addressing growing concerns surrounding
digital privacy. Additionally, the incorporation of sentiment analysis on customer feedback empowers the platform to
adapt and refine its service offerings, ensuring that both users and merchants benefit from a responsive, user-centric
experience. The successful implementation and testing of the system highlight its reliability, scalability, and practical
applicability in everyday life, demonstrating its potential to significantly improve how individuals organize their
activities and interact with nearby service providers. Overall, “Move with Me” sets a strong foundation for future
innovations in smart city applications and personalized location services, offering a promising solution that enhances
lifestyle convenience, supports local commerce, and upholds privacy standards in an increasingly connected world.
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