
Ordered Median Tree Location 
Problem (OMT)

L u c a s  Ma r tí n  G a r c í a ,  I s a a c  L o z a n o - O s o r i o ,  
A b ra h a m  D u a r te ,  J .  Ma n u e l  C o l m e n a r

lu cas . mart in @u rjc .e s

i s aac . lozan o@u r jc . e s     

ab rah am. du arte@u r jc .e s  

jos e manu e l .co lme n ar@u r jc .e s

16th Metaheuristics International Conference



Outline

1. Introduction

2. Proposal

3. Results

4. Conclusions and future work

2



Introduction

• The Ordered Median Tree Location Problem (OMT) belongs to the 
family of facility location problems.

• The objective is to minimize the sum of the costs of the tree edges 
connecting the facilities, plus the cost of assigning customers in a 
weighted manner.

• Applications:

• Network configuration, telecommunications.

• Service planning, transportation, logistics.
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• Solution: 

• Open p facilities.

• Connect them using an 
undirected tree.

• Assign each customer to an 
open facility.

Objective: 

• Minimize the ordered 
weighted sum of assignment 
costs (tree and customers).
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•                  :

•Optimal customer assignment 

•Assign each customer to the closest 
open facility     ➔   𝐎 𝐕 ⋅ 𝐩

•Minimum Spanning Tree (MST)

•Prim’s Algorithm ➔   𝐎 𝐩𝟐

•Combinatorial search space

• Facility selection, explored by the 
metaheuristic proposal.
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Proposal

• The Greedy Randomized Adaptive Search Procedure (GRASP) is a 
multi-start metaheuristic proposed in 1989 by T. A. Feo and M. G. 
C. Resende.
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• The customer 
assignments and MST 
are obtained 
efficiently.

• GRASP focuses only 
on facility selection.
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Results

• Programming languages: Java 25, Python 3.8, and Gurobi 11.

• Server specifications: AMD EPYC 7282 limited to 32 virtual 
CPU cores and 32 GB of RAM.

• Instances: 105 Median, 105 k-center, 105 k-trimmed             
(20–100 nodes, 5–50 p facilities).

• Metrics:
• 𝓕: value of the objective function. 

• Time (s): execution time in seconds.

• Dev (%): deviation from the best value found.

• # Best: total number of instances in which the algorithm obtains 
the best solution in the experiment.
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Conclusions and future work

• GRASP identifies the best solutions from the set of 
instances.

• The metaheuristic approach improves the performance 
and reduces computation time compared to models.

48

• Expand the dataset.

• Explore machine learning methods (GNN) to guide 
the search.

• Implement dynamic MST updates.

• Enhance the GRASP improvement phase.
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•O( p2) ➔   O( 1)1) Leaf node
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•O( p2) ➔ O( K ⋅p)2) Unique connected component
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3) General Case •O( N2) ➔   O(C ⋅ N)
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