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Abstract

Bus terminals in India serve millions of passengers daily yet remain poorly maintained, overburdened, and outdated in
design. This transdisciplinary project, titled 'Visitor Route Guide,' investigates the modernisation of bus terminal
infrastructure in India through a study of redevelopment objectives, design features, notable case studies, and existing
challenges. The project proposes a smart, inclusive wayfinding and navigation system — the Visitor Route Guide —
that integrates digital signage, mobile navigation, accessible information kiosks, and a real-time data platform to
transform the passenger experience. Drawing on Computer Science (smart systems, data platforms, Al-assisted
navigation) and Civil Engineering (spatial design, green building standards, structural planning), the project concludes
that people-centric, sustainable, and technologically robust terminal design is achievable when both disciplines work in
concert. Key outcomes include a detailed feasibility analysis, actionable policy recommendations, and a conceptual
prototype framework for future implementation.

Introduction

Bus stands and bus terminals are vital nodes in India’s public transportation system, acting as links between rural and
urban areas and connecting inter-city and intra-city routes. Serving millions of passengers every day, these facilities are
among the most heavily used pieces of public infrastructure in the country. However, the majority of Indian bus terminals
remain poorly maintained, overburdened, and outdated in both design and function.

Recognising the urgent need for upgradation, the Government of India, along with State Transport Undertakings (STUs)
and private partners, has initiated redevelopment projects across various cities under national programmes such as the
Smart Cities Mission, AMRUT, and FAME II. Despite these efforts, progress has been uneven and many upgraded
terminals still fail to meet the diverse needs of their users.

The problem statement that motivated this project is two-fold: first, existing bus terminals in India lack adequate visitor
navigation and wayfinding systems, making them difficult to use especially for first-time visitors, tourists, elderly
passengers, and persons with disabilities; and second, the redevelopment efforts underway often do not integrate smart
digital infrastructure with physical design in a coordinated and inclusive manner. This project addresses both gaps
through a transdisciplinary lens, combining insights from Computer Science and Civil Engineering to propose a
comprehensive Visitor Route Guide solution.

Objectives of the Study

. To analyse the current state of bus terminal infrastructure in India and identify key gaps in visitor experience,
navigation, and inclusivity.

. To study and document the objectives, design features, and outcomes of ongoing bus stand redevelopment
efforts across India, including relevant government policy frameworks.

. To examine notable case studies of modernised bus terminals — ISBT Mohali, Kochi Mobility Hub (Vytilla),

Shivajinagar Bus Stand (Pune), and Vadodara Central Bus Terminal — and extract transferable lessons.

© 2026, IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM.FCE005 | Page 1


http://www.ijsrem.com/
mailto:juug24btech13292@jainuniversity.ac.in

¢h Ak
‘{IJSREM“'
w2 [nternational Journal of Scientific Research in Engineering and Management (IJSREM)
W Conference - Volume 10 FCE -2026 SJIF Rating: 8.659 ISSN: 2582-3930

. To design a conceptual Visitor Route Guide system integrating smart digital signage, a mobile navigation
application, accessible information kiosks, and a real-time data platform.

. To conduct a feasibility study (technical, financial, social, and environmental) of the proposed Visitor Route
Guide concept.

. To formulate actionable policy recommendations for bus terminal redevelopment projects that are people-
centric, inclusive, and technologically robust.

Methodology

The project adopted a qualitative, literature-based research methodology supplemented by structured case study analysis.
It is a transdisciplinary study combining methods and knowledge systems from Civil Engineering and Computer Science.
The research was structured in three sequential phases:

. Phase 1 — Landscape Analysis: A comprehensive review of secondary sources including government reports
(MoHUA Smart Cities Mission Progress Reports, AMRUT Scheme Documents, NITI Aayog guidelines), policy
documents (FAME II, FICCI White Paper on Urban Transport Hubs), green building standards (IGBC, GRIHA), and
journalistic sources (The Hindu, Times of India) to understand the current state of bus terminal infrastructure in India.

. Phase 2 — Case Study Analysis: In-depth examination of four notable bus terminal redevelopment projects
across India — ISBT Mohali, Kochi Mobility Hub (Vytilla, Kerala), Shivajinagar Bus Stand (Pune, Maharashtra), and
Vadodara Central Bus Terminal (Gujarat) — to identify best practices, design principles, and lessons learned.

. Phase 3 — Solution Design and Feasibility: Development of the Visitor Route Guide conceptual framework,
drawing on CS expertise (GPS tracking, real-time data APIs, mobile app design, Al-assisted navigation) and Civil
Engineering expertise (spatial layout, barrier-free access norms, pedestrian flow analysis). Followed by a multi-
dimensional feasibility study covering technical, financial, social, and environmental dimensions.

. Type of Study: Qualitative research with analytical and design components; no primary experimental data
collection.
. Tools/Approaches: Secondary source triangulation, comparative case study analysis, interdisciplinary design

synthesis, and policy analysis framework.

Results

The study produced the following key findings across three domains:

A. State of Indian Bus Terminals:

. The majority of Indian bus terminals are poorly maintained, overburdened, and functionally inadequate for the
volume and diversity of passengers they serve.

. Key challenges identified include: financial limitations of state transport bodies, land acquisition difficulties in
dense urban zones, project delays due to multi-agency coordination failures, post-construction maintenance gaps, and
persistent accessibility and equity failures.

. Government support exists through Smart Cities Mission, AMRUT, NITI Aayog guidelines, and FAME II, but
implementation quality varies enormously across states.

B. Case Study Findings:

. ISBT Mohali (Punjab): AC waiting lounges, escalators, retail stores, and organised parking zones demonstrate
that passenger comfort can be substantially improved through structured redevelopment.

. Kochi Mobility Hub (Vytilla, Kerala): Multi-modal integration of bus, metro, and ferry services under a unified
framework effectively addresses the last-mile connectivity problem.

. Shivajinagar Bus Stand (Pune, Maharashtra): PPP-mode redevelopment with commercial complexes and e-
mobility charging points shows viability of commercial-civic integration.

. Vadodara Central Bus Terminal (Gujarat): Handling 400+ buses per day with attached shopping mall and food

courts confirms commercial sustainability of integrated terminal design.

C. Visitor Route Guide Concept — Key Outputs:
. Smart Signage System: Multi-lingual digital signboards at all major decision points with real-time bus
schedules, platform allocations, and audio guidance for visually impaired passengers.
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. Mobile Navigation Application: Smartphone app with SMS/feature-phone fallback providing step-by-step

terminal guidance, estimated departure times, and alternate route suggestions.

. Accessible Information Kiosks: Touch-screen kiosks with wheelchair-accessible design, large-text mode, and

audio output, positioned at high-traffic locations.

. Integrated Real-Time Data Platform: Backend system aggregating live bus tracking and operational data,

feeding all front-end passenger interfaces consistently.

. Feasibility: Technically feasible using proven GPS and IoT technologies; financially viable under PPP and

advertising revenue models with capital recovery within 5-7 years; environmentally beneficial through reduced
congestion and modal shift.

Discussion

The findings confirm that bus terminal redevelopment in India is both a pressing need and a significant opportunity. The
case studies demonstrate that transformation is achievable; however, the systemic challenges identified show that it
requires more than physical upgrades — it demands sustained institutional commitment, adequate financing, and a
people-centred design philosophy.

The Visitor Route Guide concept addresses the most persistent gap in current redevelopment efforts: the absence of
integrated, inclusive navigation and information systems. While physical infrastructure has improved in select terminals,
the passenger’s informational experience — knowing where to go, when a bus departs, and which platform to use —
remains largely unaddressed. The proposed system fills this gap by treating information access as a core infrastructure
requirement, not an afterthought.

Advantages of the proposed approach: The concept is built on open standards and proven technologies, making it
scalable and interoperable. Its inclusive-by-design philosophy — with audio modes, multi-lingual support, and feature-
phone fallback — ensures it serves all passenger categories. Its modular architecture allows phased implementation
aligned with available funding.

Limitations: The project relied entirely on secondary sources; primary data collection through passenger surveys or field
observations would strengthen the evidence base. The Visitor Route Guide remained at the conceptual level; a working
prototype would be needed to validate usability and technical feasibility in a real terminal environment. Additionally,
the commercial-civic tension in PPP-funded redevelopment — where revenue generation can overshadow passenger
needs — remains a governance challenge that technology alone cannot resolve.

Comparison with existing approaches: Unlike technology-only solutions (such as standalone apps), or physical-only
solutions (such as signage-only upgrades), the Visitor Route Guide integrates both dimensions through a co-design
approach grounded in the complementary expertise of Civil Engineering and Computer Science. This ‘phygital’ design
philosophy distinguishes it from comparable existing systems.

Conclusion

This project successfully demonstrated that transdisciplinary collaboration between Computer Science and Civil
Engineering can produce richer, more practically viable solutions to complex public infrastructure challenges than either
discipline could achieve alone. The following conclusions were drawn:

. Bus terminal redevelopment in India is not merely a matter of improving physical infrastructure but a holistic
transformation of urban mobility, requiring coordinated action across technology, design, policy, and governance.

. The Visitor Route Guide concept — integrating smart signage, mobile navigation, accessible kiosks, and a real-
time data platform — provides a technically feasible, financially viable, and socially impactful solution to the navigation
and information gaps in Indian bus terminals.

. Inclusive design, when embedded from the beginning of the design process (rather than added as a compliance
measure), does not compromise efficiency and significantly expands the user population served.
. Government policy frameworks (Smart Cities Mission, AMRUT, FAME II, NITI Aayog guidelines) provide a

supportive enabling environment, but institutional capacity at the implementation level needs significant strengthening
through technical assistance and knowledge sharing.

. The success of terminal redevelopment projects ultimately lies in implementation quality, genuine stakeholder
collaboration (including citizens), and long-term maintenance commitment — dimensions that policy and technology
can support but not substitute for.
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. If executed with the right priorities, India’s bus terminals can become benchmarks for sustainable, inclusive,
and smart public transport infrastructure.

Future Scope

. Develop a working prototype or low-fidelity wireframe of the Visitor Route Guide system and conduct usability
testing with real passengers across different demographic groups at an existing bus terminal.

. Conduct primary research — including passenger surveys, stakeholder interviews, and field observations — at
selected bus terminals to generate empirical data on navigation pain points and wayfinding behaviour.

. Extend the study to examine the governance and maintenance models of redeveloped terminals to identify
institutional factors that predict long-term quality sustainability.

. Explore integration of the Visitor Route Guide system with existing national platforms such as the Unified
Ticketing Interface and the National Common Mobility Card (NCMC) to enable seamless multi-modal journey planning.
. Investigate Al-driven predictive crowd management features that could use historical and real-time passenger

flow data to dynamically optimise platform assignments and reduce terminal congestion.
. Study international best practices from transit hubs in Singapore, Curitiba (Brazil), and Amsterdam to identify
governance, financing, and technology models transferable to the Indian context.
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