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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 AI-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 AI 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 AI 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, AI 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, AI-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, AI-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.  
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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 Tiranës. 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 
AI-based optimization layer for multi-criteria evaluation. A strategic segment of the ring road 
between the Ish-Shqiponja 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 AI-based optimization help choose corridor solutions based on criteria that are 
sustainable for the environment? 

 

II. 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-Shqiponja 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 AI-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 
Brömmelstroet, 2017). 
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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 (Ortúzar & 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 AI-based optimization layer that evaluates and ranks the corridor 
scenarios using a set of predefined performance indicators. The AI component does not generate 
new geometries but operates on the results produced in the previous stages, supporting systematic 
comparison and transparent decision-making.  

Giraffe.Build InfraWorks AI Optimisation Decision Support
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Figure 12.Traffic simulation and analysis 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: 

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

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

• Scenario C _ Hybrid Orbital Service, combining dedicated bus lanes and interchange-focused 
stopping strategy, prioritizing connectivity with radial routes and park-and-ride facilities. 
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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 & Muñoz, 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. AI-based multi-criteria Optimization 

In the third stage an AI-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 AI-based model was applied to aggregate and weight each criterion, producing a transparent 
ranking of scenarios. Rather than generating new geometries, the AI 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 AI augments professional judgement rather than replacing it (Batty, 2018; Kandt 
& Batty, 2021). 

 
III. 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 AI-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 AI-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 AI 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 

Indicator Scenario A            Centre-
Running BRT 

Scenario B             Side-
Running Priority Bus 

Scenario C              Hybrid 
Orbital Service 
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Travel Time 
Efficiency 

High                   (dedicated 
lanes, signal priority) 

Medium              
(interference at accesses) 

High                          
(priority at key segments) 

Accessibility Medium                  (median 
stops require crossings) 

High                        (direct 
sidewalk access) 

High               (interchange-
focused stops) 

Geometric 
Feasibility 

Medium-Low (interchange 
constraints) 

High                  (minimal 
geometric change) 

Medium               (selective 
adaptations) 

Intermodal 
Connectivity 

Medium                  (limited 
direct integration) 

Medium-Low         (linear 
service logic) 

High                          (radial 
+ orbital integration) 

Urban 
Integration 

Medium                     (strong 
visual impact) 

High                (embedded 
in streetscape) 

Medium-High (balanced 
spatial presence) 

Overall AI 
Ranking Score 0.78 0.65 0.84 

Rank 2 3 1 

    

IV. CONCLUSIONS 

This paper demonstrated how a hybrid workflow integrating tools as Giraffe.Build, Autodesk 
InfraWorks, and AI-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 AI-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 AI-based 

image generation model) 
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