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n Vehicle Routing Problem (VRP)

Ø A classic combinatorial optimization 

problem

Ø Has wide applications in logistics, 

circuit design and other fields.

Vehicle Routing Problem

 A TSP instance 
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n Classical VRPs

Ø Travelling Salesman Problem (TSP) 

Ø Capacitated Vehicle Routing Problem (CVRP)  



Neural Combinatorial Optimization

n Neural Combinatorial Optimization (NCO) Methods: 

Ø Advantage: learn problem-solving policies from data, significantly mitigate the 

need for costly manual algorithm design. 

Ø Limitation: struggle when applied to large-scale VRPs (limited scalability).



Obstacles in terms of scalability

n High computational complexity from the self-attention 

mechanism.

n Difficult to directly train the model on large-scale VRPs 

Ø Supervised Learning: hard to obtain high-quality 

labels.

Ø Reinforcement Learning: sparse rewards, high 

GPU memory usage.
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This Work
n Cross-attention mechanism: Linear computational complexity

Ø Step1: update the embeddings of the 
representative nodes by attending them to 
the other nodes.

Ø Step2: update the embeddings of the 
other nodes by attending them to the 
representative nodes.



This Work
n Self-Improved Training: Direct model training on large-scale VRP instances

Ø Local Reconstruction: 
Generate enhanced solutions 
as pseudo-labels by the 
model itself.

Ø Model Training: 
Improve the model’s 
efficiency in enhancing 
solutions using the pseudo-
labels.



Performance On Uniformly Distributed Instances



Performance On Uniformly Distributed Instances



Performance On Real-World Instances



Summary

l Cross-Attention:
Linear complexity

l Self-Improved Training:
Direct model training on 
large-scale VRP instances


