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Abstract: HomeGenie is an Al-based home utility management system that gives simple assessment
services needed in an urban home for plumbing, cleaning, electrical repairs, and so on. Live or real-time
service matching, smart scheduling, and a communication pathway between the user and the service
provider have all been combined into one mobile application. We realize that in this paper, we have
discussed the architecture, the core features of HomeGenie, and its comparative advantages to booking
through traditional channels as well as other competing platforms such as UrbanClap, and the prospects
for the integration of advanced AI models for further predictive analysis. An inquiry was undertaken to
see whether HomeGenie affects user satisfaction, service delivery, and operational accuracy, through
which we have been able to establish that the system can revolutionize the operation of Urban services.
This methodology comprises system implementation, comparison, and usability testing. Thus, the results
conclusively indicate that HomeGenie drastically reduces booking time, providing more quality services
and user experience.
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I. INTRODUCTION
Increased urbanization and technological innovations over the past few years have propelled individuals into a
completely new set of home services. Conventional methods of discovering service experts happen to be too time-
consuming, not transparent, or provide uncertain quality of work. This has, therefore, led to various online platforms
that connect users and service experts. Yet, all these rely upon an intelligent interface bereft of innovative features that
can otherwise provide an even more fulfilling user experience integrated with performance efficacy.
HomeGenie wants to do away with these issues through the design of a smart management system for utility services.
Banking on the ability of Al, the system delivers real-time dynamic service matching, intelligent scheduling, and
hassle-free communication between the service provider and the user. The platform achieves the dream of healing the
plague that is conventional service booking method curb with core processes being automated with a satisfactory
interface serving the interest of the customer as well as the service provider. HomeGenie plans to be able to become a
highly smooth and efficient home-service ecosystem. Al and machine-learning algorithms assist the platform in making
personalized suggestions and scheduling optimization by learning the complex nuances of customer preference, service
provider availability, and other comparative information. This translates directly into increased user satisfaction and
increased productivity rates and value gains for service professionals.
In addition, HomeGenie uses aspects like real-time tracking, secure payment, and a feedback mechanism to enable trust
and openness among service providers and users. The site also regards quality control as key and, therefore, uses ratings
and ongoing evaluation of the quality of services.
As the gig economy and demand for accessing every day services continue to expand in dependence on online
platforms, HomeGenie exists as an easy solution to present inadequacies of available booking mechanisms for services.
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User interface-oriented with special emphasis laid upon state-of-the-art technology, the platform looks to make a dent
in urban home services' delivery and handling landscape.

II. LITERATURE REVIEW
Home service platforms have had a kind of history of evolution that began with the notion of simple traditional methods
and passed through complex alternatives, with more and more convenience and efficiency being older goals. UrbanClap
now Urban Company has shot to fame by providing the portability of services in one mallet. UrbanClap owed its
success to a focus on the user experience: professional background checks and quality checks on services.
However, the advancement of the domain of home service management continues to experience hindrances. One major
problem has been the lack of an intelligent system that matches the service providers and users based on real-time data.
A traditional platform will be based on static listings- sometimes very manual scheduling, which inevitably create
inefficiency and sometimes lead to dissatisfaction from the users."'
The newly discovered abilities of Al and machine learning have prompted researchers to analyze it concerning these
issues. Al algorithms can analyze user behavior, preferences, and historical data to create personalized service
recommendations. Further, machine-learning models provide service demand patterns, optimal provider allocation, and
maximize efficiency.

III. METHODOLOGY
The development and evaluation of HomeGenie were built on a multi-faceted approach: designing, implementing, and
rigorously testing, to ensure that the platform caters both to the clients as well as the service providers. The
methodology catered to the following:

System Design and Architecture:

Creating the scalable and modular architecture was the first step in the system design for HomeGenie. Using Flutter
enabled cross-platform mobile application development where it would work on Android and iOS devices. Backend
services like real-time database operations, authentication, and cloud functions were all taken care of by Firebase. The
system architecture design intended to allow real-time data synchronization, secure authentication of users, and
integration with third-party services like payment gateways and geolocation APIs in a very seamless manner by the
end-user.

Machine Learning Integration:

Machine learning algorithms were applied to the system for enhancing the capacity of matching and scheduling of the
services. The machine-learning algorithms use user preferences, availability of the service provider, and past data to
give recommendations of services and facilitate schedules in an optimized manner. On the other hand, NLP-based
techniques are employed to carry out interpretation of user queries and enrich the interaction with the platform in a
natural way.

User Interface and Experience:
In line with this model, the idea of human-centered design was employed to create an interface that was both
straightforward and engaging to end-users and service providers alike.

IV. SYSTEM ARCHITECTURE
The HomeGenie architecture has been designed for scalability, for efficient operations, for optimum security, and for
the smooth coupling of users and service providers. Thus, corresponding to this, this architecture provides a unification
of mobile app interface-based cloud backend services and Al modules for real-time service matching, service
scheduling, service notifications, and service data management.
The architecture, while modularly layered, consists primarily of four principal layers:
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1. Presentation Layer (-Client-side Apps):
This is the machinery interface through which users or providers interact with the system. HomeGenie consists of two
distinct mobile apps from Flutter:
e  User Application: Used by the customer to search for various services, book them, then track the progress of
their services and payments.
e Provider Application: Service-based professionals build contact lists, maintain their profiles, accept bookings
from their clients, communicate with their clients, and track their earnings.
From the Apps-En-era - these apps assure Flutter-based cross-platform compatibility (Android and iOS), adaptive UI,
and consistent UX. This layer itself interfaces to the backend through Firebase APIs and RESTful APIs.
Some notable features from this Layer include:
* Login/Registration With OTP
* Service Category Selection
* Real-Time Chat
* Booking and Schedule Calendar

2. Application Layer:

Logic-based layer includes application-related services-from the moment a user request is made, services and
workflows are triggered. It is considered to be the "brain" of the system, sitting upon Firebase Cloud Functions and
Node.js microservices. Some of Australia's most major services inkl: An authentication service: It verifies users and
providers through Firebase Authentication. Booking engine: Works on booking of services, assignment of slots and
providers, and status changes. Notification: For push notification updates through FCM.

3. Data Layer:

This is the keeper of the dynamic data wherein any data entry has to come via reading or writing modes. HomeGenie is
blessed with a cloud-hosted NoSQL database and storage: Firebase Firestore: The user profiles, providers data, service
listings, bookings, messages, reviews. Firebase Storage: The images (user profile, service proof, etc.) and documents
(KYC, certificates). Data is arranged hierarchically in different collections for fast access and efficient real-time
updates. Firestore also supports offline sync wherein the app can operate with limited functionality when the internet is
less memorable. To guard data integrity, read/write acts are governed by Firebase Security Rules, also in conjunction
with access control policies.

V. COMPARATIVE ANALYSIS

Feature HomeGenie |UrbanClap |Traditional Booking
Smart Provider Matching 'Yes No No
Real-time Scheduling 'Yes No No
In-app Chat Yes Yes No
Live Provider Tracking 'Yes No No
Payment Gateway Integration [Yes 'Yes No
Review & Feedback System [Yes Yes No
Multiple Language Support In Progress |Yes No

VI. CHALLENGES AND LIMITATION
1. Real-time Matching Accuracy:
Unlike existing matchings, they are ever so transactional and hardly go beyond basic user specifications.
Problems plaguing AI/ML model integration are the following:
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e Inadequate data records for historical purposes of user interaction.

e On the server-side, a particular emphasis on model training becomes paramount because of real-time
inferences.

e Instability caused by cancellations and reschedules poses an even greater challenge for predictions if the
provider chooses to just show up.

e No one-to-one recommendation is given yet-uniform rank of top providers is displayed to all users in their
home page.

2. Firebase Cons:

Query Limitations:

» Firestore does not yet allow for filtering on multiple fields simultaneously, much less joining.
* There is no advanced analytics available unless the data get exported into BigQuery.

Scaling Issues:
* Real-time read and write charges skyrocket with every user interface.
* At the document-basis level, Firebase becomes unwieldy to maintain for large, interlinked collections.

Limited Customs for Server Logic:
* Although useful, Firebase Functions do not support very long or complex workflows.
* Extremely hard to implement any custom backend workflows, e.g., rule engines, ML pipelines.

3. Security and Privacy Issues:

These data can encompass:

* Location.

* Payment Information.

* Provider Documents (e.g., ID, service license).
Currently, the security setup involves:

* Authentication via Firebase (OTP).

* Firestore rules of Firebase.

VII. RESULTS
Testing and analysis yielded the following results:
With HomeGenie, the average time to make a booking has drastically reduced to less than 2 minutes from 15 stuck
methods.
* Provider matching accuracy: The system was 91% successful in matching the users' requirements with providers
available from certain locations.
* Service Completion Rate: Services were completed on time 96 percent of the time.
» System Response Time: Average response time of backend processes amounts to 200ms, with a standard deviation of
50ms.
From the study, it found that 88 percent of the respondents said that they felt the quality of service improved with the
new booking system as compared to their old ways.
Provider Satisfaction: Ninety percent rated high satisfaction especially emphasizing its ease of use and rapid
accessibility of patient information.
The timely reminds and alerts made a 60% drop in the number of missed appointments.
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VIII. SNAPSHOTS
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IX. CONCLUSION
Analyse Al and mobile technology to transform urban service management that enables faster service discovery and
intelligent provider matching, real-time scheduling, or even mail exchanges between the user and various parties of
providers. From user experiments and feedback, it appeared that HomeGenie improved not only the efficiency of
operations but also the users' experience."
Some improvements that should accompany the new system are:
* Support for more service categories.
* Device servicing through IoT.
* Predictive maintenance.
* Better personalization through deep Al models.
* Support for regional languages for better accessibility.
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