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In recent years, the importance of decision support for the planning of multimodal itineraries has 
increased. Integrated mobility platforms such as GoogleMaps, omio, and Rome2rio promise 
travelers to create door-to-door itineraries considering their individual preferences based on the 
comprehensive breadth and quantity of mobility services. While finding optimal paths has been 
investigated thoroughly in the context of Multi-Criteria Decision Making, finding the full Pareto-
optimal set of itineraries with multiple traveler preferences in a multimodal setting remains a 
significant challenge. To achieve a scalable algorithm, approximating the Pareto-optimal set of 
itineraries has been proposed by several authors.  
In this work, we follow this idea and present a smart sampling framework that takes advantage of 
relationships between traveler preferences. The core idea is to learn and predict the characteris-
tics of multidimensional Pareto fronts from historical search data collected by integrated mobility 
platforms. To this end, we propose and compare different approaches to predicting relationships 
between traveler preferences for a new traveler request. The predicted relationships are inte-
grated into the sampling framework to enhance the approximation of Pareto-optimal itineraries 
by focusing on more relevant areas of the multimodal search space. In particular, the Pareto front 
prediction is then embedded into a multimodal network search algorithm. The integration of pre-
dicted relationships into the sampling framework is evaluated in a proof-of-concept study using a 
large amount of real-world data of multiple mobility services for long-distance trips between ma-
jor cities in Germany, taking up to five preferences into account. 
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