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ABSTRACT

Tourism and hospitality services are typically fragmented across disconnected platforms for accommodation,
transportation, attraction booking, and payment, increasing planning overhead for tourists and limiting digital reach for
small-scale providers such as homestays and local agents. This paper presents Travel Al Companion, a centralized Al-
powered Tourism and Hospitality Management System that unifies hotel and homestay booking, transportation,
attraction reservation, secure payment, complaint management, multilingual support, and Al chatbot assistance within a
single platform, built using HTMLS5, CSS3, Bootstrap, and JavaScript on the front end, PHP on the back end, and
MySQL for storage, developed and tested using XAMPP and Visual Studio Code. Eleven functional modules support
role-based access for tourists, travel agents, and administrators. A weighted recommendation algorithm, booking
validation workflow, and complaint resolution pipeline are formalized and evaluated through functional, integration,
system, and acceptance testing. Results across structured test cases show a booking success rate above 96 percent, a
complaint resolution rate above 91 percent, and consistently favourable user satisfaction. Findings indicate that
consolidating tourism services into a single Al-augmented platform reduces planning friction and improves transparency
relative to existing siloed systems, with future work directed at mobile integration, GPS tracking, machine-learning
personalization, cloud deployment, and AR/VR tourism support.

Keywords: Tourism Management System, Al Chatbot, Recommendation System, Smart Tourism, Multilingual NLP,
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1. INTRODUCTION

Digital transformation in tourism has produced specialized platforms for accommodation, ride-hailing, and attraction
booking, yet the overall trip-planning experience remains fragmented. Tourists must typically use separate platforms for
hotels, local transportation, and attraction tickets, and often resort to informal channels for complaints. This
fragmentation is acute in regional markets where homestays and small operators are rarely listed on large international
platforms.

Travel AI Companion addresses this gap with a single web platform for destination discovery, accommodation booking,
transportation, attraction reservation, secure payment, and complaint handling, supported by an Al chatbot and a
multilingual translation layer. A weighted recommendation mechanism ranks listings using preference, ratings,
popularity, and availability, while structured booking and complaint workflows ensure predictable behaviour. This paper
documents the design, architecture, implementation, and evaluation of the system, organized as follows: Section 2
reviews related work; Section 3 states the problem; Sections 4 and 5 analyse existing systems and present the proposed
system; Section 6 covers architecture; Section 7 details methodology; Sections 8-10 cover modules, database, and
algorithms; Section 11 reports results; Sections 12-15 cover advantages, discussion, future scope, and conclusion.

2. RELATED WORK

Smart tourism research emphasizes integrating ICT with physical tourism infrastructure for personalized, context-aware
experiences, but many such systems remain limited to information dissemination rather than transactional capability.
Recommendation engines in travel typically combine collaborative filtering, content-based filtering, or weighted
scoring; weighted scoring is favoured in resource-constrained deployments because it avoids cold-start problems while
remaining computationally inexpensive, which motivated the recommendation formula adopted in Section 10. Rule-
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based and intent-classification chatbots remain common in small to mid-scale hospitality deployments due to lower cost
and greater predictability than generative models, informing the design of the AI Chatbot Module. Hotel and homestay
management systems have traditionally focused on single-property operations, with little integration into transportation
and attraction services for homestay-scale providers. Limited published work addresses integration of these components
into a single platform tailored to regional tourism ecosystems dominated by homestays and small operators; Travel Al
Companion is positioned as a contribution toward closing this gap.

3. PROBLEM STATEMENT

Tourists visiting regions not served by major travel aggregators face disjointed planning challenges: homestay and small-
hotel listings are often unavailable or outdated on global platforms; local transportation must be arranged informally;
attraction reservations are managed independently of accommodation; payments are frequently cash-only with no
dispute mechanism; complaint handling is undocumented; and language barriers compound all of the above. These
issues reduce tourist satisfaction, suppress demand for under-promoted destinations, and limit small-scale operator
competitiveness. The central problem addressed here is the design of a single, integrated, Al-augmented platform
unifying accommodation, transportation, attraction reservation, payment, complaint handling, and multilingual
communication for underserved tourism ecosystems.

4. SYSTEM ANALYSIS

Existing solutions fall into three categories: global online travel agencies (OTAs), property-level hotel management
systems, and informal local arrangements. OTAs offer broad inventory and payment integration but rarely list small
homestays, exclude local transportation, and lack destination-specific complaint resolution. Property-level systems
handle single-property reservations well but operate in isolation from transportation and attractions. Informal
arrangements depend on local agent availability and leave no digital transaction record or structured feedback channel.
None integrate multilingual support tailored to local-provider languages or Al-assisted guidance. Table 1 compares these
approaches against the proposed system.

Table 1: Comparison of Existing Systems and Proposed TravelAl Companion System

Property-Level | Informal

ili lobal OTA T 1A1 i
Capability Global O HMS Booking ravelAl Companion
Hotel/H t . .

ot . omestay Partial Yes (single) Manual Integrated
Booking
Local Transportation No No Manual Integrated
Attraction Reservation  Limited No Manual Integrated
Secure Online Payment  Yes Partial No Yes
Complaint Management Generic Property-only Informal Structured
AL Chatbot /i ited/None No No Yes
Multilingual

5. PROPOSED SYSTEM

Travel Al Companion is a centralized, web-based system consolidating accommodation, transportation, attraction
reservation, payment, complaint handling, and multilingual communication into a single platform for tourists, travel
agents, hotel/homestay owners, and administrators via role-specific dashboards, built on a three-tier architecture using
HTMLS5, CSS3, Bootstrap, and JavaScript for presentation, PHP for application logic, and MySQL for storage,
developed with XAMPP and Visual Studio Code. Its strength lies in cohesive integration around a common data model:
a weighted recommendation algorithm assists discovery, an Al chatbot provides first-line conversational support, a
translator module reduces language friction, a structured complaint workflow ensures measurable resolution turnaround,
and a reporting module gives administrators visibility into booking, revenue, and service-quality trends.
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6. SYSTEM ARCHITECTURE

The system follows a layered architecture: a presentation layer (HTMLS5, CSS3, Bootstrap, JavaScript) rendering role-
specific dashboards; an application layer (PHP) implementing business logic for authentication, booking validation,
payment orchestration, complaint workflow, and reporting, which mediates requests to the Al services layer; an Al
services layer hosting the Chatbot Assistant (intent matching against a curated knowledge base) and the Language
Translator, invoked through well-defined interfaces for independent upgrades; and a data layer (MySQL) storing users,
hotels/homestays, tourist places, bookings, payments, complaints, and agents, with referential integrity enforced via
foreign keys (Section 9).

7. METHODOLOGY

7.1 User Registration and Authentication

New users submit profile details and a password, which the application layer validates for completeness and duplicate
records before storing a securely hashed password. On login, submitted credentials are verified against the stored hash;
on success, a session is established and the user is routed to their role-specific dashboard, while failed attempts are
logged for security monitoring.

7.2 Booking Management Process

Tourists search and filter hotels, homestays, transportation, or attractions, with results ranked by the recommendation
score (Section 10.1). On selecting a listing and specifying booking parameters, the application layer checks real-time
availability and, if available, creates a provisional booking and redirects to payment. Successful payment confirms the
booking and triggers a notification; failed or abandoned payment releases the held inventory.

7.3 Al Chatbot Workflow

Submitted queries are normalized, tokenized, and matched against a curated intent library. High-confidence matches
return a contextual response, optionally populated with live data such as booking status; low-confidence matches are
escalated to a human support queue via the complaint management module, ensuring users always have a resolution
path.

7.4 Complaint Management Workflow

Complaints are submitted with a booking reference, category, and description, logged with status 'Open,' and routed to
the relevant administrator, who assigns a priority. Status progresses through Open, In Progress, Resolved, and Closed,
with each transition timestamped to support the complaint resolution rate calculation (Section 10.3).

7.5 Multilingual Translation Process

When a tourist selects a non-default language, outgoing content (listings, notifications, chatbot responses) is translated
before rendering, and incoming free-text input is translated into the platform's base language before downstream
processing, ensuring recommendation and chatbot logic operate consistently regardless of display language.

7.6 Reporting and Analytics Process

Administrators select a reporting period and category; the application layer executes aggregation queries over the
Bookings, Payments, and Complaints tables, rendering results as summary tables and charts that may be exported for
offline analysis.

8. MODULE DESCRIPTION

Travel Al Companion comprises eleven functional modules sharing a common user and data model, summarized in
Table 2.
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Table 2: Summary of Functional Modules

i Module Primary Actor(s) Core Responsibility

1 User/Tourist Tourist Profile management, search, booking initiation
2 Authentication All users Registration, login, session/role management
3 Hotel & Homestay Tourist, Hotel Admin  Listing management, availability, booking

4  Travel Agent Travel Agent Transportation listing and trip coordination

5 Tourist Place Tourist, Admin Attraction listings and ticket reservation

6  Administrator System Admin Platform-wide configuration and oversight

7 Al Chatbot Assistant Tourist Conversational query resolution

8 Language Translator Tourist Multilingual content rendering

9  Booking and Payment Tourist, Admin Reservation lifecycle and payment

10  Complaint Management = Tourist, Admin Grievance logging and resolution tracking

11  Reporting & Analytics  Admin KPI aggregation and dashboard reporting

The User/Tourist and Authentication modules govern access and personalization, providing search, booking history, and
role-based routing. The Hotel & Homestay, Travel Agent, and Tourist Place modules manage listings and reservations,
feeding into the unified Booking and Payment module. The AI Chatbot and Language Translator modules implement
the workflows of Sections 7.3 and 7.5, the Complaint Management module implements Section 7.4, and the
Administrator and Reporting & Analytics modules provide platform-wide configuration and KPI dashboards as
described in Section 7.6.

9. DATABASE DESIGN

The relational schema consists of eight principal tables: Admin, Users, Hotels/HomeStays, TouristPlaces, Bookings,
Payments, Complaints, and Agents, summarized in Table 3.

Table 3: Core Database Tables and Key Attributes
Table Key Attributes Relationship

Admin admin_id (PK), username, password_hash, role Manages all tables

. . 1:N with Bookings,
Users user_id (PK), name, email, password hash, role Wi OOKINES

Complaints
Hotels/HomeStays hotel_id (PK), name, location, price, rating 1:N with Bookings
TouristPlaces place id (PK), name, location, ticket price 1:N with Bookings
Bookings booking id (PK), user id (FK), resource id (FK), N:1 Users; 1:1

status Payments

Payments payment_id (PK), booking id (FK), amount, status  1:1 with Bookings

N:1 U d
Complaints complaint_id (PK), user_id (FK), booking_id (FK) Bookings Sers a
Agents agent_id (PK), name, vehicle type, route, price 1:N with Bookings

The Bookings table is the central transactional entity, referencing Hotels/HomeStays, TouristPlaces, or Agents
depending on booking type, and maintaining a one-to-one relationship with Payments. The Complaints table references
both Users and Bookings, enabling traceability essential for accurate complaint resolution rate computation.
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10. ALGORITHM DESIGN

10.1 Recommendation Score

Hotels, homestays, and attractions are ranked using a weighted score combining four normalized [0,1] factors: user
preference match, average rating, popularity (booking frequency), and current availability.

Recommendation Score = (0.4 x User Preference) + (0.3 % Ratings) + (0.2 x Popularity) + (0.1 x Availability)

The weights prioritize personalization, followed by service quality (ratings), relevance (popularity), and finally
availability as a tie-breaker for listings that cannot accommodate the requested dates.

10.2 Booking Success Rate

Quantifies the proportion of booking requests resulting in confirmed bookings, indicating system reliability and payment
gateway robustness.

Booking Success Rate = (Successful Bookings / Total Booking Requests) x 100
10.3 Complaint Resolution Rate

Measures the proportion of complaints reaching Resolved or Closed status, indicating the effectiveness of the complaint
workflow (Section 7.4).

Complaint Resolution Rate = (Resolved Complaints / Total Complaints) % 100
10.4 Recommendation Ranking Procedure

For a search query: (1) retrieve candidates matching basic filters; (2) normalize the four constituent factors via min-max
normalization; (3) compute the recommendation score; (4) sort candidates descending by score; (5) return the top-ranked
subset. This executes in O(n log n) time, dominated by sorting, which is negligible for typical regional listing volumes.

11. EXPERIMENTAL RESULTS

Travel Al Companion was evaluated through unit, integration, functional, system, white-box, black-box, and acceptance
testing on a local XAMPP deployment using simulated multi-user sessions. This section reports test cases and aggregated
performance, satisfaction, response time, and booking accuracy results.

11.1 Functional Test Cases

Table 4: Functional Test Cases and Results

TCID Module Test Description Expected / Actual Result Status

Account created, dashboard

loaded Pass

TC-01 Authentication  Register with valid details

TC-02 Authentication  Login with incorrect password Access denied, error shown Pass

TC-03 Hotel Module Search hotels by location/date = Ranked matching list returned Pass

TC-04 Booking Book room for available dates  Provisional booking created Pass
TC-05 Booking Book for unavailable dates Rejected with availability error Pass
TC-06 Payment Complete payment for booking Status updated to confirmed Pass
ol . : Booki :
TC-07 Payment Sl@u ate mid-transaction Booking reverted, inventory Pass
failure released
Submit recognized intent
TC-08 Al Chatbot Correct contextual response Pass
query
Status O to Resolved
TC-09 Complaint Mgmt Submit and resolve complaint a' 5 UPen 10 RESOVED pass
notified
TC-10 Translator Switch language mid-session ~ Content re-rendered correctly  Pass
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11.2 Performance Analysis

Table 5: Performance Under Varying Concurrent Load

Avg. R
Concurrent Users (I:;g) e CPU (%) Memory (%) Error Rate (%)
10 182 21 34 0.0
50 246 38 47 0.2
100 319 57 61 0.6
200 458 74 79 1.4

Response time increases approximately linearly with concurrency, with error rate remaining below 1.5 percent at 200
concurrent users, indicating acceptable stability for small to mid-sized regional deployments.

11.3 User Satisfaction and Response Time

Table 6. User Satisfaction (5-Point Likert Scale) and Module Response Time

Dimension / Module Satisfaction Score Avg. Response Time (ms)
Ease of Navigation 4.4 —

Booking Process Clarity 43 —

Al Chatbot Helpfulness 4.1 221

Multilingual Support 4.0 195

Complaint Resolution 4.2 176

Payment Processing — 312

Report Generation — 341

Overall Platform Satisfaction 43 —

Satisfaction scores were consistently in the Satisfied to Very Satisfied range across all dimensions. Report generation
and payment processing showed the highest latency, consistent with their dependence on aggregation queries and
external gateway calls respectively.

11.4 Booking Accuracy Analysis
Table 7: Booking Accuracy by Category

Booking Category Total Requests Successful Success Rate (%)
Hotel/Homestay 420 406 96.7
Transportation 310 298 96.1
Tourist Attraction 265 257 97.0
Combined (All Categories) 995 961 96.6

The combined booking success rate of 96.6 percent confirms the reliability of the booking and payment workflow
(Section 7.2). Complaint resolution performance showed 184 of 202 logged complaints reaching Resolved or Closed
status, yielding a complaint resolution rate of 91.1 percent, computed using the formula in Section 10.3.

12. ADVANTAGES OF PROPOSED SYSTEM

. Unified planning: book accommodation, transportation, and attractions in one session.

. Inclusion of small-scale providers: homestays and local agents gain booking, payment, and reporting access.

. Reduced language barrier via integrated translation, and structured grievance redressal replacing informal
arrangements.
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. Data-driven decisions through the recommendation algorithm and analytics dashboard.
. Reduced support burden as the Al chatbot resolves routine queries automatically.
. Auditable transactions via secure recorded payments, with cost-effective implementation using open-source

technologies (PHP, MySQL, XAMPP).

13. DISCUSSION

The results in Section 11 indicate that Travel Al Companion achieves its design objective without prohibitive latency or
reliability costs. A booking success rate of 96.6 percent compares favourably with informal booking arrangements,
where no comparable metric can be reliably measured, while a complaint resolution rate of 91.1 percent reflects the
benefit of the structured workflow over informal grievance handling. Payment processing and report generation are the
primary latency contributors, consistent with their dependence on external gateway calls and on-demand aggregation,
suggesting future optimization should prioritize caching and asynchronous payment confirmation. The modest error-
rate growth under increasing load suggests the architecture is sufficient at the target scale but would need horizontal
scaling for larger deployments. Chatbot and multilingual support scored marginally lower than navigation and booking
clarity, attributable to intent-matching rather than a generative model, a deliberate trade-off revisited in Section 14.
Overall, integrating siloed tourism services around a common data model, supplemented by lightweight Al assistance,
provides measurable improvements over the fragmented existing-system landscape.

14. FUTURE SCOPE

. Mobile application integration for push notifications and on-the-go access.

. GPS tracking for real-time transport tracking and proximity-based recommendations.

. Machine learning recommendations via collaborative filtering trained on booking data.

. Cloud deployment and AR/VR tourism support: virtual property tours, immersive previews, and improved
scalability.

. Advanced analytics: predictive demand forecasting and complaint trend detection.

15. CONCLUSION

This paper presented Travel Al Companion, a centralized Al-powered Tourism and Hospitality Management System
addressing the fragmentation of accommodation booking, transportation, attraction reservation, payment, complaint
handling, and multilingual communication that characterizes existing tourism solutions in regions underserved by global
travel agencies. Implemented using a PHP-MySQL web stack with an Al services layer for chatbot and translation, the
system comprises eleven functional modules supporting role-specific dashboards. Formal workflows for registration,
booking, chatbot interaction, complaints, translation, and reporting were defined, and weighted recommendation,
booking success rate, and complaint resolution rate metrics were used for evaluation. Results demonstrated a 96.6
percent booking success rate, a 91.1 percent complaint resolution rate, and favourable user satisfaction, supporting the
conclusion that the integrated approach offers measurable improvements over the fragmented existing-system landscape.
Future work on mobile integration, GPS services, machine-learning personalization, cloud deployment, AR/VR support,
and predictive analytics is expected to extend the platform's capability.
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