
05 December 2023

POLITECNICO DI TORINO
Repository ISTITUZIONALE

Machine Learning heuristic for Variable Cost and Size Bin Packing Problem with Stochastic Items / Fedorov, Stanislav;
Fadda, Edoardo; Perboli, Guido. - ELETTRONICO. - (2022), pp. 287-287. (Intervento presentato al convegno The
International Conference on Optimization and Decision Science 2022 tenutosi a Florence, Italy nel August 30th -
September 2nd 2022).

Original

Machine Learning heuristic for Variable Cost and Size Bin Packing Problem with Stochastic Items

Publisher:

Published
DOI:

Terms of use:

Publisher copyright

(Article begins on next page)

This article is made available under terms and conditions as specified in the  corresponding bibliographic description in
the repository

Availability:
This version is available at: 11583/2971102 since: 2022-09-08T13:30:00Z

AIRO ODS 2022



Machine Learning heuristic for Variable Cost and
Size Bin Packing Problem with Stochastic Items

Stanislav Fedorov𝑎, Edoardo Fadda𝑏, Guido Perboli𝑐
𝑎 DAUIN & CARS@Polito Politecnico di Torino, Torino, Italy

stanislav.fedorov@polito.it
𝑏 DISMA & ICELab@Polito Politecnico di Torino, Torino, Italy

𝑐 ICELab@Polito & CARS@Polito Politecnico di Torino Turin, Italy

Abstract. Third-party logistics becomes an essential component of efficient delivery,
enabling companies to rent transportation services instead of keeping an expensive
fleet of vehicles. However, the contracts with the carriers usually have to be booked
beforehand when the delivery demand is unknown. This decision process is strongly
affected by uncertainty, provided with a long (tactical) planning horizon, and can
be expressed as choosing an appropriate set of bins (fleet contracts). Formally, it
can modeled as the Variable Cost and Size Bin Packing Problem with Stochastic
Items [1]. It consists of packing the set of items (goods) with uncertain volumes and
quantities into containers (bins) of different fixed costs and capacities. This problem is
described via a two-stage stochastic programming approach, where the cost of the bins
of the second stage is significantly higher. Since it cannot be solved for large realistic
instances bymeans of exact solvers for a reasonable time andmemory consumption, this
paper introduces a Machine Learning heuristic to approximate the first stage decision
variables. Several numerical experiments are outlined to show the effectiveness of
the proposed approach to deal with realistic instances of up to 3000 items. Further,
the proposed heuristic is compared to the recent Progressive Hedging-based heuristic
and showed a significant computational time reduction. Finally, different classification
approaches are compared, and the feature selection process is explained to gain insight
into heuristic performance to deal with the outlined problem.

Keywords: Machine Learning; Variable Cost and Size Bin Packing with Stochastic
Items, Progressive Hedging

1



References

[1] Crainic, T. G., Gobbato, L., Perboli, G., Rei, W., Watson, J. P., & Woodruff,
D. L. (2014). Bin packing problems with uncertainty on item characteristics:
An application to capacity planning in logistics. Procedia-Social and Behavioral
Sciences, 111, 654-662.


