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* Train Unit Shunting Problem (TUSP)
* Introduced by Freling et al.
* Shuntingyard
* Routing, Matching, and Parking of trains
* Match arriving and departing train units
* Servicetasks
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Figure 1: Shunting example by Freling et al.

* Robust planner
* Uncertaintiesin the real-world
¢ Delayin arrival time, closed off track, ...
* Robust: All trains operate, small departure delays
* Pursuing robustness
* R.J. Gardos Reid
* Probabilistic programming — Gen.jl
* Generative model
* Probabilistic inference
* Distribution of robust solutions
* Use algorithm as 'black box'
* Noin-depth planner knowledge necessary
* Canbe applied to any problem

Research question

How can one model uncertainties in the Train Unit
Shunting Problem and use this to create a robust
version of an existing planning algorithm?

* Model uncertainty
* Arrival times/service durations
* Gen.jl
* Normaldistribution
* Train shunting solver by Van den Broek
* Perform inference
* Importance sampling
* Weight on outgoing delay
* OQutputis distribution of plans
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Figure 2: Workflow for robust shunting via probabilistic programming
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Experimental Results
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Figure 3: Weights of Importance Sampling
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* Service scheduling
* Train B waiting behind the cleaned train A
» Cleaning delay - train B gets delayed
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Figure 6: Shunting scenario with service scheduling

* Non-deterministic solver used
* F3: Likelihoods low, but relative values
interesting
* F5: Output distribution contains robust plans
dividing trains.
* F6: Output distribution contains delayed plans
* Moves the same, times different
* Uncertainty can cause problems later
* Plansreveal weak points and how to
improve plans (where to put margin)
* Sample from output distribution, assess plans,
choose final plan/combination of plans

Conclusion and Future work

* Robust Train Unit Shunting using Probabilistic

Programming

* Robust plans improvement over deterministic plan

* ¢ of60seconds
* 38% use both tracks Arrival
* 62% use single track Figure 5: A robust plan and a fragile plan
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* Inference techniques

* Markov Chain Monte Carlo

* Other, more realistic distributions
* Other uncertainties
* Check method by using evaluator, simulate plan

on uncertain scenarios, see how many pass, do
larger scenarios
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