IN TE C > | P

UNIVERSITETI

POLIS
BOOK OF PROCEEDINGS

INTERNATIONAL CONFERENCE
SUSTAINABLE MOBILITY

2026

The INTEC International Conference brings together academics,
researchers, policymakers and industry experts to discuss innovative
approaches and collaborative solutions for a sustainable future in
engineering and mobility. The conference will be hosted by POLIS

University in Tirana, Albania, and co-organized by partners from 2

the EU as part of the Erasmus+CBHE Project
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2.

JEEEEE
A\", ; o *

INTEC International Engineering Competence Centres to push Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not
sustainable mobility development in Albania and Montenegro necessarily reflect those of the European Union or the European Education and Culture Executive Agency (EACEA).
Project Reference: 101081873-ERASMUS-EDU-2022-CBHE-STRAND-2 Neither the European Union nor EACEA can be held responsible for them.

Project Partners:

| I FRANKFURT
FH |JOANNEUM UNIVERSITY

versty of Appied Scenes OF APPLIED SCIENCES




INTEC International Conference
Co-funded by the
February 2026 >>> [l oyrszor

POLIS University, Tirana, Albania

ISBN 9789928347268
DOI: 10.37199/c41001000

Copyrights @POLIS Press

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
do not necessarily reflect those of the European Union or the European Education and Culture Executive
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.:
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2



INTEC International Conference
Co-funded by the
February 2026 »> M rsie

POLIS University, Tirana, Albania

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
do not necessarily reflect those of the European Union or the European Education and Culture Executive
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.:
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2



INTEC International Conference
Co-funded by the
February 2026 >>> [l oyrszor

POLIS University, Tirana, Albania

Partner Universities

Project Coordinator: FH JOANNEUM Gesellschaft mbH (FHJ), Austria
Frankfurt University of Applied Sciences (FRA-UAS), Germany
University of Split (US), Croatia

POLIS University (POLIS), Albania

Polytechnic University of Tirana (PUT), Albania

University of Vlore "Ismail Qemali" (UV), Albania

University of Montenegro (UOM), Montenegro

Adriatic University Bar (FSKL), Montenegro

University of Donja Gorica (UDG), Montenegro

AVL List GmbH (AVL), Austria

Gama Auto d.o.o. (GA), Montenegro

NVO Alfa Centar (AC), Montenegro

Conference Chair

DI Daniela Wenzl
Dr. Elona Karafili
Dr. Flora Krasniqi

Conference Keynote Speaker

DI Horst Pfllgl, AVL List GmbH (AVL), Austria
MSc. Mine Bushi, General Directorate of Road Transport Services in Albania

Scientific Committee

Prof. Emeritus Dr. Natasa Gospi¢, Adriatic University Bar (FSKL), Montenegro
Prof. Dr. Bhavin Kapadia, FH JOANNEUM Gesellschaft mbH (FHJ), Austria
Assoc. Prof. Dr. lvan Tolj, University of Split (US), Croatia

Prof. Dr. Kristofor Lapa, University of Vlore "Ismail Qemali" (UV), Albania
Prof. Dr. Damir Sedlar, University of Split (US), Croatia

Prof. Dr. Bosko llija Matovi¢, University of Montenegro (UOM), Montenegro
MA Adrian Millward-Sadler, FH JOANNEUM Gesellschaft mbH (FHJ), Austria
Dr. Anis Sulejmani, Polytechnic University of Tirana (PUT), Albania

Dr. Enkelejd Méhilli, University of Vlore "Ismail Qemali" (UV), Albania

Dr. Blenard Xhaferraj, Polytechnic University of Tirana (PUT), Albania

Dr. Elona Karafili, POLIS University (POLIS), Albania

Dr. Flora Krasnigi, POLIS University (POLIS), Albania

Dr. lvana Ognjanovic¢, University of Donja Gorica (UDG), Montenegro

4

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
do not necessarily reflect those of the European Union or the European Education and Culture Executive
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.:
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2



INTEC International Conference
Co-funded by the
February 2026 >>> [l oyrszor

POLIS University, Tirana, Albania

Organizing Committee

DI Daniela WenzI
Dr. Keti Hoxha

Dr. Flora Krasniqi
Dr. Elona Karafili
MSc. Sadmira Malaj
MSc. Sindi Doce
MSc. Glejdi Fejza

TABLE OF CONTENTS
1. POLITICAL AND REGULATORY FRAMEWORK ......ccuuereuriereurirrensirensirrensirennirenssesensienenes 9
RENEWABLE ENERGY PROCUREMENT (CPPA) AND TRANSPORT ELECTRIFICATION:
EUROPEAN PERSPECTIVES AND ALBANIAN CHALLENGE ........ccccuceveuvreerireenireneserensinnnnns 10
REVIEW OF THE EVOLUTION OF INTERNATIONAL SHIP ENERGY EFFICIENCY
REGULATIONS AND THE ALBANIAN CONTEXT ...cceuuuiereennsiiremensssensennsssnrenssssenssnsssscssnnsnns 20
THE EUROPEAN GREEN DEAL AND ITS NATIONAL IMPLEMENTATION: FROM STRATEGY
L0 7 O I U 30
THE CURRENT STATUS OF AUTONOMOUS VEHICLE TECHNOLOGY ADOPTION IN THE
BALKAN REGION ......ccuuuueeveeunirriennsierrennssinnsemnssiessesssiesssmssssesssssssssssssssssssssssssssssssssssssnns 42
INTEGRATING EVENT DATA RECORDER (EDR) TECHNOLOGY INTO SUSTAINABLE ROAD
SAFETY FRAMEWORKS WITHIN THE EUROPEAN GREEN DEAL .........ccuueveuevrevevrenrienennans 56
INFRASTRUCTURE READINESS FOR SUSTAINABLE MOBILITY: EU FRAMEWORKS AND THE
CASE OF ALBANIA......c.uaeeeereeiiietieieiiiiiiiiiieniisieesisensieiessisiesissssismessismsssssesssssessissensisnes 70
FROM PREDICTION TO REGULATION: EVIDENCE PRODUCTION APPROACHES IN
AUTONOMOUS MOBILITY RESEARCH AND THEIR POLICY IMPLICATIONS..............c........ 82
REVIEWING THE EUROPEAN GREEN DEAL IN ENERGY, MOBILITY AND INDUSTRY ......... 98
2. TECHNOLOGICAL INNOVATIONS ........cveuuireeuiireniirinnirenisirensissesisseesismessisesssssessissenes 107
5

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
do not necessarily reflect those of the European Union or the European Education and Culture Executive
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.:
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2



INTEC International Conference
Co-funded by the
February 2026 >>> [l oyrszor

POLIS University, Tirana, Albania

AUTOMOTIVE COOLING SYSTEMS SUSTAINABILITY: A FOCUS ON THE EXPANSION TANK

................................................................................................................................. 108
EMPIRICAL COMPARATIVE STUDY OF STRUCTURAL CFRP SANDWICH STRUCTURE
INSERTS FOR OUT-OF-PLANE LOADS ........cccuuuuirreeeuiiirrennssiiriennssisseenssionssnnssssssenssssesenns 118
LIQUID COOLING SYSTEMS FOR ELECTRIC VEHICLE BATTERIES: IMPROVING SAFETY,
PERFORMANCE AND SUSTAINABILITY ...uvvveuuiirreeeniirrennssienienessinseemssienssnnssssssenssssssenes 132

DESIGN AND DEVELOPMENT OF A CONSTANT-VOLUME COMBUSTION CHAMBER FOR
OPTICAL INVESTIGATION OF HYDROGEN AND WATER INJECTION UNDER ENGINE-LIKE

CONDITIONS .....eeeiireeiiriiiireiiiiretirieniisentiitesiseesitessietessismessissssismessisssssssesssssessisssnsans 138
ANALYSIS OF BATTERY CHARGING AND DISCHARGING BEHAVIOR FOR ELECTRIC VEHICLE
APPLICATIONS ....cuueveeiiriiiiireniiiienisiniiiieesisiesisessiiressietessismessssessismsssismssssesssssesssssenes 148
IMPACT OF HEAT PUMP SYSTEMS ON WINTER ENERGY USE AND DRIVING RANGE IN

BATTERY ELECTRIC VEHICLES ......ccuuueeeeuunierreennsiireennssieseennssinrennsssesssnnsssssssnsssssssssssenns 158
THE ROLE OF INTERMODAL TRANSPORTATION FOR THE SUSTAINABLE MOBILITY ...... 166

EMISSION REDUCTION OF MARINE PROPULSION SYSTEMS IN SECA ZONES THROUGH
THE INTEGRATION OF HYDROGEN TECHNOLOGIES ..........ccccuuvevveeuriiereennssereennsssennennnns 176

A COMPREHENSIVE ANALYSIS OF VENTILATION SYSTEM FOR ENHANCED ENERGY

EFFICIENCY IN MARINE PROPULSION APPLICATIONS........cccucerveuiireurirrenirensserensienennnns 190
DESIGN AND TOPOLOGY OPTIMIZATION OF A LIGHTWEIGHT CHAIN SPROCKET FOR

ELECTRIC MOTORCYCLE APPLICATIONS........cccuvereeuurieriennssirrennsssensennsssessensssssssnsssenns 200
3. ECONOMIC AND BUSINESS PRESPECTIVE ......cccuoevveeuuiirrrenriinieiniissnnsssiissnnssssnssnnnnes 211

FEASIBILITY OF ELECTRIC BUS DEPLOYMENT IN MONTENEGRO: A CASE STUDY OF

MANAGING RENEWABLE ENERGY RESOURCES AS A FOUNDATION FOR SUSTAINABLE
MOBILITY TRANSITIONS .....ccucoeeenireniiireuiriniiiieniirieisireneisiensisiessisessismesisesssssessssmessisnes 224

4. SOCIAL AND ENVIRONMENTAL IMPACT .....ovveuriirrieenriirrennssensennssisssnssssesssnssssessensnns 231

SMART MOBILITY TECHNOLOGIES AND THEIR IMPACT ON URBAN SUSTAINABILITY:
INSIGHTS FROM EUROPEAN AND WESTERN BALKAN CITIES..........cccceevveuureierreennennnnens 232

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
do not necessarily reflect those of the European Union or the European Education and Culture Executive
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.:
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2



INTEC International Conference
Co-funded by the
February 2026 >>> [l oyrszor

POLIS University, Tirana, Albania

THE DISAPPEARING SQUARES: SOCIAL AND ENVIRONMENTAL IMPACTS OF URBAN
MOBILITY PLANNING IN DURRES .......cuueereeeseeeseresiresiresseessessssssssssssssssssssssssssssssssssssnes 244

THE CITY THAT DEMANDS CONTINUOUS MOVEMENT: THE DISAPPEARANCE OF THE
RIGHT NOT TO MOVE WITHIN THE FRAMEWORK OF SUSTAINABLE MOBILITY............. 256

COMPARISON OF LIFECYCLE EMISSIONS OF A SUV WITH FUEL CELL AND BATTERY
ELECTRIC POWERTRAINS .........ovveuurirriennriiriineniirennnsiesiemsssisssmssssesssnsssssssssssssssssssssonns 264

BETWEEN RHETORIC AND REALITY: DISCURSIVE FRAMINGS, GREENWASHING AND
OUTCOMIES IN SUSTAINABLE MOBILITY cc..veuuireeeireeeiirenierenisensisiensismessisesssssensisnenns 272

TOWARDS SUSTAINABLE TRANSPORT: A COMPARATIVE ANALYSIS OF ELECTRIC VEHICLE
ADOPTION IN MONTENEGRO AND ALBANIA. ........uuuuuuirreeetierrennrsierrennssissennssiensnnnssenns 284

LINKING MORPHOLOGY, PERCEIVED SAFETY, AND SUSTAINABLE MOBILITY IN POST-
SOCIALIST URBAN CONTEXTS .c.ucvveuiireneiireuirinniirensisiessiremsisiessismessssessismessisesssssessissenes 296

REIMAGINING THE CITY THROUGH GREEN MOBILITY STRATEGIES: THE CASE OF TIRANA

................................................................................................................................. 304
5. CONTROVERSIES AND CHALLENGES .......c..cveuuireeueireneiirensierensirensisrenisenssesensissensinnes 313
THE ADOPTION OF ELECTRIC VEHICLES IN ALBANIA: A COMPARATIVE STUDY WITH

OTHER WESTERN BALKAN COUNTRIES .......ccuuuuerveeuriirienessinreeenssensennsssessennssisssnnsssenns 314
APPLICATION OF QUALITY TOOLS IN THE ANALYSIS OF FACTORS INFLUENCING THE

DEVELOPMENT OF ELECTROMOBILITY IN MONTENEGRO.......c..coveurreeeireeeirenrierensnnne. 326
6. CASE STUDIES AND GOOD PRACTICES ....cuuuuuiirreunrierieenssieriensssersennsssessennssssssnnssenns 335

CHILDREN PATHS AS AN URBAN REGENERATION STRATEGY: NAIM FRASHERI’S CASE
STUDY .uuaeeeireiiiiretiriiuiiiiiiiiieniiiiiiiressieiessistssisiessistssiressistessisssssssessssssssssesssssesssssnnes 336

7. FUTURE SCENARIOS......cccuuuieriimniiirrienniirreeesiiissnnsssisiemsssiemsssssssssssssssssssssssssssssssssnss 345
GENAI LITERACY AS A TRANSVERSAL SKILL FOR EMERGING PROFESSIONALS:

IMPLICATIONS FOR SUSTAINABILITY-CRITICAL KNOWLEDGE WORK.............ccccuvuuen.... 346

CYBERSECURITY VULNERABILITIES IN ELECTRIC VEHICLE OPERATING SYSTEMS: A

GLOBAL AWARENESS ANALYSIS......uovveetuiirrieeiiirrinniiiinienessinsemnssiesmmmnssnssemssssssssssssenns 362
7

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
do not necessarily reflect those of the European Union or the European Education and Culture Executive
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.:
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2



INTEC International Conference
Co-funded by the
February 2026 >>> [l oyrszor

POLIS University, Tirana, Albania

CYBERSECURITY CHALLENGES IN MODERN VEHICULAR COMMUNICATION NETWORKS

OPTIMIZING PUBLIC TRANSPORT CORRIDORS USING AI-BASED SCENARIO MODELLING:
A CASE STUDY ON TIRANA’S RING ROAD .......ccuuuueeeeiiiiiiveeresicisssssrnsesesssssssssssssssnnnns 414

USE OF Al IN THE PROCESS OF GREEN TRANSFORMATION AND IMPACT ON PUBLIC

L 3 I PN 426
EFFECTS OF TECHNICAL TRAFFIC CALMING MEASURES.........cccuevvveerriirrrenriirreensiinnnnns 432
CAN Al DEVELOP ITS OWN “TASTE” AUTOMOTIVE DESIGN?............cuuueueurrrnnnnnn. 440

THREAT LANDSCAPE AND MULTI-LAYERED PROTECTION MECHANISMS FOR
AUTONOMOUS AND ELECTRIC VEHICLE SYSTEMES ........ccueuuuuirrveeriieiriinsiisnnnnsssnnnnnssnnnns 448

DEVELOPMENT OF A RISK ASSESSMENT MODEL FOR THE TRANSPORT OF HAZARDOUS
MATERIALS USING ALOHA AND GIS SOFTWARE TOOLS.........c.ceerveerrierreenriernennssienenns 460

DEVELOPMENT OF AN AUTOMATIC TRAFFIC SIGN DETECTION SYSTEM USING YOLOVS

8

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
do not necessarily reflect those of the European Union or the European Education and Culture Executive
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.:
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2



INTEC International Conference
Co-funded by the
February 2026 >>> [l oyrszor

POLIS University, Tirana, Albania

38

OPTIMIZING PUBLIC TRANSPORT CORRIDORS USING AI-BASED SCENARIO MODELLING:
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Abstract

European cities experiencing rapid growth face mounting pressures to strengthen the performance,
reliability, and environmental integrity of their public transport systems. Tirana is no different;
escalating travel demand, a limited street network, and fragmented modal integration have
revealed the shortcomings of traditional planning techniques, particularly during the initial decision-
making phases when service concepts and corridor alignments are determined. To address these
challenges, digital modelling platforms and artificial intelligence offer new opportunities for
systematically and evidence-based examination of complex mobility issues. In Tirana’s east-west
urban axis, this study investigates how a combined workflow using Autodesk InfraWorks,
Giraffe.Build and an Al-based optimization layer can support the identification and improvement of
public transport corridor alternatives.

The research followed a comprehensive three-stage methodology. First, Giraffe.Build generated a
set of preliminary corridor scenarios through quick urban network modeling and massing analysis.
Next, these scenarios were imported into InfraWorks, where each alignment was checked for
geometric feasibility, multimodal compatibility, intersection performance, and sensitivity to the
urban context. A machine-learning model was then used to evaluate the scenarios based on various
weighted criteria, including accessibility improvements, travel time efficiency, right-of-way impacts,
and integration with pedestrian and cycling infrastructure. The Al component refined and ranked
the alternatives to find the most balanced and contextually suitable configurations.

The integrated workflow clearly highlighted corridor concepts, revealing how variations in
alignment and stop distribution affect performance outcomes. The Al model consistently preferred
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scenarios that improved interchange opportunities and reduced geometric constraints, while
InfraWorks simulations verified improvements in operational continuity and intersection behavior.

The findings indicate that a blended digital workflow can greatly improve early-stage mobility
planning by integrating conceptual urban modeling with detailed engineering validation and
systematic optimization. Besides its technical merits, this approach provides a replicable framework
for cities aiming to achieve more transparent and data-driven decision-making processes in their
transition toward sustainable mobility systems.

Keywords: sustainable mobility, public transport, Al optimization, digital modelling, corridor
planning, urban simulation

I. INTRODUCTION

Urban mobility networks across Europe are experiencing a period of profound transformation,
driven by environmental concerns, congestion pressures, and legislative commitments linked to the
European Green Deal. Cities are progressively mandated to diminish reliance on automobiles while
improving the performance and attractiveness of public transport. It is particularly challenging to
make this transition in rapidly growing urban contexts, where existing road infrastructure has often
been designed primarily to accommodate private vehicles. Tirana represents a relevant example of
such conditions, combining rapid urban expansion with limited public transport prioritization along
major road corridors.

Traditional approach of planning public transport corridors usually tends to rely on sequential and
discipline-specific analysis. This often means that critical decisions about road alignment, stop
placement, and integration are put off until later design stages. As a result, opportunities to explore
alternative configurations and evaluate trade-offs systematically are frequently constrained by
time, data availability, or institutional fragmentation. Recent improvements in digital modelling
systems and artificial intelligence have opened new possibilities for supporting early-stage decision-
making by enabling rapid scenario generation, evaluating performance, and comparing options.

Within this context, Al-assisted planning tools can play a complementary role to conventional
methods of transport engineering. Rather than replacing expert judgement, such tools can help
structure complex decision spaces, highlight non-intuitive trade-offs, and improve transparency in
the selection of preferred solutions. When integrated with urban modelling and infrastructure
simulation environments, Al-based methodologies are very good at testing modifications on a
corridor scale. This happens because these tools do consider about things like space, operations
and city design.

415
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This paper focuses on improving the public transportation routes along Tirana’s recently completed
ring road, known as Unaza e Madhe e Tiranés. While the ring road currently functions
predominantly as a private vehicle corridor, it offers significant latent potential for future public
transport integration, including orbital bus services, bus rapid transit (BRT), and park-and-ride
systems. The study doesn’t focus exactly at how well existing services are performing, because
through a simple interview or survey the results would be that it does not work good at all, as an
everyday proof to stressful commutes. Instead, it looks ahead to how alternative types of public
transport configurations could be added and tested at an early design stage.

The research proposes a hybrid digital workflow combining the platform Giraffe.Build for early-
stage scenario generation, Autodesk InfraWorks for geometric and multimodal simulation, and an
Al-based optimization layer for multi-criteria evaluation. A strategic segment of the ring road
between the Ish-Shqgiponja interchange and the Kombinat overpass is selected as a representative
testbed. The main objective of the study is to demonstrate how such a workflow could help make
decisions on public transport corridor choices in car-centric infrastructures that are clear and based
on data.

The report addresses the following scientific inquiries:

1. How might early-stage digital modelling tools help generate and analyze different scenarios for
public transit corridors?

2. What other advantages does checking to see if a proposed corridor is achievable with
infrastructure-level modeling bring?

3. How could Al-based optimization help choose corridor solutions based on criteria that are
sustainable for the environment?

Il. METHODS

1. Case Study Definition

The selected case study focuses on a 2.5-kilometre segment of Tirana’s ring road extending from
the Ish-Shqgiponja interchange to the Kombinat overpass. This segment was chosen due to its
structural role in the metropolitan mobility network. It has a strategic location, geometric
complexity, and proximity to mixed land-use areas including residential neighborhoods, industrial
zones, and major access routes to the city center. Although the corridor is currently dominated by
private vehicle traffic, it was intentionally selected as a prospective testbed for future public
transport integration, consistent with scenario-based planning approaches advocated in
sustainable mobility research (Banister, 2008; European Commission, 2020).
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Figure 9. Tirana's big ring road (left) and selected segment for case study (right) (source: Author &
OpenStreetMap, 2026)

Ring roads are increasingly recognized in European policy and practice as critical infrastructures for
enabling orbital public transport, park-and-ride systems, and modal shift strategies (Newman &
Kenworthy, 2015; OECD, 2020). The selected segment combines grade-separated junctions, wide
right-of-way sections, and transitional urban conditions, making it suitable for testing different
corridor typologies under realistic spatial constraints. From a methodological perspective, the
corridor offers sufficient complexity to demonstrate the value of integrated digital workflows while
remaining manageable within the scope of a conference paper.

2. Integrated Digital Workflow

The proposed methodology adopts a three-stage digital workflow integrating early-stage urban
modelling, infrastructure-level simulation, and Al-supported multi-criteria optimization. The
workflow is designed to support early decision making, where flexibility and rapid comparison of
alternatives are more critical than detailed operational forecasting (Geertman et al, 2015; Te
Brommelstroet, 2017).
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Giraffe.Build InfraWorks

Al Optimisation Decision Support

Figure 10. The conceptual workflow diagram of methodology

In the first stage, Giraffe.Build is employed to model the urban context and generate alternative
public transport corridor scenarios. The platform enables rapid manipulation of network layouts,
stop spacing, and corridor typologies, allowing planners to explore a wide solution of scenarios
without the rigidity of detailed engineering models. This approach aligns with planning support
system principles, where computational tools assist planners in structuring complex design spaces
rather than prescribing solutions (Pettit et al, 2018).

In the second stage, selected scenarios are transferred into Autodesk InfraWorks for geometric
validation and multimodal performance assessment. InfraWorks allows integration of terrain,
roadway geometry, and surrounding built form, enabling verification of alignment feasibility,
intersection behavior, and spatial compatibility. At this stage traffic flow and movement
simulations are used to assess operational continuity rather than to produce detailed traffic
forecasts, consistent with early-stage transport modelling practices (Orttuzar & Willumsen, 2011).

Figure 11. Urban context modelled and corridor generation in Giraffe.Build (left). Model exported to InfraWorks
for vertical and horizontal geometry validation (right). (source: Author, 2026)

The third stage introduces an Al-based optimization layer that evaluates and ranks the corridor
scenarios using a set of predefined performance indicators. The Al component does not generate
new geometries but operates on the results produced in the previous stages, supporting systematic
comparison and transparent decision-making.
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Figure 12.Traffic simulation and analyéis at the junctions of Ish-Shqiponja interchange (left) and the Kombinat
overpass (right). (source: Author, 2026).

2.1. Scenario Definition
To ensure analytical clarity and comparability, three public transport scenarios were defined:

e Scenario A _ Centre-Running BRT, featuring a dedicated, center-running bus rapid transit
(BRT) corridor with median stops and signal priority at intersections;

e Scenario B _ Side-Running Priority Bus, with bus lanes located along the outer edges of the
carriageway, with stops integrated into the sidewalk system;

e Scenario C _ Hybrid Orbital Service, combining dedicated bus lanes and interchange-focused
stopping strategy, prioritizing connectivity with radial routes and park-and-ride facilities.

419
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Figure 13. The existing public bus transit routes of Tirana, case study contoured in red. (source: Municipality
of Tirana)

These typologies reflect established public transport corridor strategies discussed in the literature
on BRT and high-performance bus systems (Cervero & Dai, 2014; Hidalgo & Mufioz, 2014). The
frequency of service and capacity of vehicles were held constant across scenarios to isolate the
spatial and infrastructural effects of corridor design.

2.2. Al-based multi-criteria Optimization

In the third stage an Al-supported multi-criteria evaluation framework was introduced, in order to
compare and rank the scenarios. Five performance indicators were selected, based on sustainable
mobility objectives and planning relevance:

- Travel Time Efficiency: relative reduction in corridor travel time compared to baseline
conditions.

- Accessibility: quality of pedestrian access to stops and spatial coverage of surrounding urban
areas.

- Geometric Feasibility: compatibility with existing road geometry and intersection layouts.

- Intermodal Connectivity: integration with walking, cycling and radial transport routes.

- Urban Integration: visual and spatial compatibility with surrounding urban fabric.

Multi-criteria decision-making methods are widely recognized as effective tools for evaluating
transport infrastructure alternatives involving heterogeneous and partially conflicting objectives
(Sideris et al, 2020).
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The Al-based model was applied to aggregate and weight each criterion, producing a transparent
ranking of scenarios. Rather than generating new geometries, the Al component operates as a
decision-support mechanism, assisting planners in interpreting trade-offs and identifying balanced
solutions. This approach reflects contemporary view on the role of artificial intelligence in urban
planning, where Al augments professional judgement rather than replacing it (Batty, 2018; Kandt
& Batty, 2021).

lll. RESULTS

The comparative evaluation demonstrated clear differences between the three scenarios. Scenario
A achieved the highest scores in travel time efficiency and network continuity due to its dedicated
alignment and reduced interference with private traffic. However, it required more significant
geometric adaptions at interchanges. Scenario B demonstrated higher compatibility with existing
geometry but performed less favorably in terms of accessibility and operational reliability.

Scenario C achieved the most balanced overall performance, combining moderate geometric
requirements with strong intermodal connectivity and acceptable travel time improvements. When
weighted sustainability criteria were used, the Al-based ranking always favored Scenario C,
showcasing it as a good choice for a car-oriented corridor that is transitioning.

The results demonstrate that the integrated workflow enables clear differentiation between
alternatives and supports informed decision-making at an early planning stage.

The findings confirm that Al-supported digital workflows can enhance early-stage public transport
planning by structuring complex decision spaces and improving transparency. The selected ring
road segment proved to be an effective testbed, allowing exploration of future public transport
integration without being constrained by existing service patterns.

The technique used emphasizes that Al tools should be seen as decision-support mechanisms
rather than automated solution generators. By combining rapid scenario modelling with
infrastructure-level validation, the workflow bridges the gap between conceptual planning and
technical feasibility. Limitations include dependence on data quality and the simplified nature of
early-stage simulations. Nevertheless, the approach offers strong potential for transferability to
other cities facing similar challenges.

Table 5. Comparative performance of public transport corridor scenarios

Scenario A Centre- Scenario B Side- Scenario C Hybrid

Indicat . . - . .
ndicator Running BRT Running Priority Bus Orbital Service
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Travel Time High (dedicated High
Efficiency lanes, signal priority) (interference at accesses) | (priority at key segments)
Accessibility ' (medlan High ' (direct | High (interchange-
stops require crossings) sidewalk access) focused stops)
Geometric Medium-Low (interchange High (minimal (selective
Feasibility constraints) geometric change) adaptations)
Intermodal (limited Medium-Low (linear | High (radial
Connectivity direct integration) service logic) + orbital integration)
Urban (strong | High (embedded Medium-High (balanced
Integration visual impact) in streetscape) spatial presence)
Overall Al 0.78 0.65 0.84
Ranking Score
Rank 2 3 1

IV. CONCLUSIONS

This paper demonstrated how a hybrid workflow integrating tools as Giraffe.Build, Autodesk

InfraWorks, and Al-based optimization can support early-stage public transport corridor planning.

Applied to a strategic segment of Tirana’s ring road, the methodology enabled systematic

comparison of alternative corridor configurations and highlighted the potential of car-oriented

infrastructures to support future sustainable mobility.

The findings underline the value of Al-supported scenario evaluation in guiding transparent and

evidence-based planning decisions. Future research could extend the workflow by incorporating

economic analysis, demand modelling, and real-time data integration.
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Figure 14. Conceptual illustration showing the evaluation and ranking of alternative public transport corridor
scenarios based on weighted performance indicators (source: Author’s illustration generated using Al-based
image generation model)
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AULAB1

9:00 -9:15 Opening Session: Opening Session:
Prof. Dr. Bhavin Kapadia MA Adrian Millward-Sadler (FHJ)
(FHF)

9:15-9:30 Comparison of Lifecycle GENALI Literacy as a Transversal
Emissions of a SUV with Fuel Skill for Emerging Professionals:
Cell and Battery Electric Implications for Sustainability-
Powertrains - Bhavin Kapadia, Critical Knowledge Work -
Alper Sayin, Sandra Eisentrager Adrian Millward-sadler

9:30 - 9:45 Smart Mobility Technologies Effects of Technical Traffic Calming
and their Impact on Urban Measures -
Sustainability: Insights from Filip Perovié
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European and Western Balkan
Cities —

Alma Gjonaj, Vjola Ziu

9:45 - 10:00

The Disappearing Squares:
Social and Environmental
Impacts of Urban Mobility
Planning in Durres —

Arjola Sava

Cybersecurity Vulnerabilities in
Electric Vehicle Operating Systems:
A Global Awareness Analysis -
Aleksa Radevic

10:00 - 10:15

The City that Demands
Continuous Movement: The
Disappearance of the Right not
to Move within the Framework
of Sustainable Mobility -

Avrili Meshi

Development of a risk assessment
model for the transport of
hazardous materials using ALOHA
and GIS software tools -

Marko Radetié

10:15-10:30

Between Rhetoric and Reality:
Discursive Framings,
Greenwashing and Outcomes in
Sustainable Mobility -

Kejsi Veselagu

Mapping Distance and Time
Leveraging Isochrone Intelligence
in Emerging Cities - Andia Vllamasi,
Erjon Cobani

10:30 - 10:45

Reimagining the City Through
Green Mobility Strategies: The
Case of Tirana - Vjola Ziu, Alma
Gjonaj

Can Al develop its Own “Taste”
Automotive Design? - Gregor Andoni,

Kristjana Mecgo

Coffee Break

11:00-11:15

Linking Morphology, Perceived
Safety, and Sustainable Mobility

in Post-Socialist Urban Contexts-

Sindi Doce

Optimizing Public Transport
Corridors Using Al-Based Scenario
Modelling: A case Study on Tirana's
Ring Road - Erjon Cobani, Julian
Beqiri, Merita Guri

11:15-11:30

Towards Sustainable Transport:

A Comparative Analysis of
Electric Vehicle Adoption in
Montenegro and Albania -
Radmila Mili¢

Threat Landscape and Multi-
Layered Protection Mechanisms for
Autonomous and Electric Vehicle
Systems - Marko Asanovic, Oliver
Popovic, Zoran Avramovic, Natasa
Gospic
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11:30 - 11:45

11:45-12:00

Questions and Discussion

Cybersecurity Challenges in Modern
Vehicular Communication
Networks - Aleksandar Grgurevié,
Nata#a Gospic, Oliver Popovié

Green Transition in Albania:
Challenges and Future Actions -
Erik Kushta, Andi Hyka, Enea Nasto

12:00-12:15

SESSION 6: CONTROVERSIES
AND CHALLENGES
Aula B1

Use of Al in the Process of Green
Transformation and Impact on
Public Health - Esmeralda Hamiti,

Opening Session:
Prof. Kristofor Lapa (UV)

Federika Alliaj, Kristi Metushi

12:15-12:30

The Adoption of Electric
Vehicles in Albania: A
Comparative Study with Other
Western Balkan Countries -
Doklejda Hodaj, Andrea Lapa

Development of an Automatic
Traffic Sign Detection System
Using YOLOwvS - Valentina
Vojinovié, Luka Filipovic

12:30-12:45

Application of Quality Tools in
the Analysis of Factors
Influencing the Development of
Electromobility in Montenegro -
Jelena Sakovié Jovanovié, Drasko
Jovanovié, Mirjana Grdinic
Rakonjac, Marko Lucic, Milo3
Perovic, Aleksandar Vujovic,
Gordana Radulovié

The Historical Development of
Artificial Intelligence and Its
Influence on the job market in
Automotive Engineering -
David Josef Pilgram

12:45 - 13:45

Questions and Discussion

Questions and Discussion

13:45

Lunch
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