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 Train Unit Shunting Problem (NP-hard)!: parking trains at shunting yards during
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- In tree graphs (like one-way in/out shunting yards): given

arrival sequence of pebbles, and departing sequence, find
sequence of moves to park all pebbles, then depart all pebbles,

BLEM

without using intermediate parking locations.

 Partition: a set of totally ordered sets of pebbles that can be
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parked together on a branch

Arrival sequence o e o
(ps) R (P2R(Ps BR(PY) (J1s this feasible?
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Departure sequence

EXAMPLE
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 Directed Acyclic Graph: link compatible pebbles (in correct

Ot

order from each other) with green edges (e.g. », = p,) and

incompatible with blue (e.g. p, — p,)

 On grid for visibility: vertical arrival horizontal departure
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° Example arrival (p41 P1, D3, P2, pS) and departure (p1: P2, P3, Pa, pS)
 On the right
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4 . i ] ] ] ] ] N Proof-of-concept implementation
« With only branches of size two: polynomial solution (bipartite matching?) All possible sequences of 4

. . .. . pebbles,
 Introducing branch length and pebble size: NP-hard proof (partition reduction?) test to find a feasible partition

FEASIBILITY

S

 Feasibility approach using infeasibility constraints and filling branches iteratively
 Results for proof-of-concept algorithm (shown on the right)

 For branches of 6 or more nodes: NP- hard proof (mutual exclusion scheduling reduction®)

N Remaining gap: branches sizes of three/four/five nodes. Same for double ended tracks®.
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Delft My current PhD research is in collaboration with NS, ProRail and Utrecht University in the RAIL lab, where I look at how we
I U D e I ft ¥ni\k/]erslity of can learn from data to help the planning process of railways hubs to work towards algorithmic tools aiding human planners.
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