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⚫Combinatorial Optimization 

Vehicle routing, Production planning, Drug discovery, etc.

⚫Classical Methods

handcrafted algorithm design, excessively long runtime.

Combinatorial Optimization

Capacitated Vehicle Routing problem



Neural Combinatorial Optimization (NCO) 

⚫ NCO Methods: No expert design required.

⚫ Limitation: Poor generalization ability.



Motivation

⚫ Existing methods employ the Heavy Encoder and Light Decoder structure. 

⚫ The heavy encoder tends to learn scale-related features and the light decoder 

cannot capture dynamically changing relationships of nodes during decoding 

process, resulting in poor generalization ability



This Work: Light Encoder and Heavy Decoder (LEHD) model

⚫Heavy decoder dynamically refines and updates relationships 
among nodes via 𝐿 attention layers, making more informed node 
selections for various-sized problem instances. 

⚫Node sizes vary during construction, leading to scale-independent 
feature learning. 



Training Scheme: Learn to Construct Partial Solution

⚫ Generate the Partial Solution

⚫ Learn to Construct Partial Solutions via Supervised Learning

Cross-entropy loss: 𝑙𝑜𝑠𝑠 = −σ𝑖=1
𝑢 𝑦𝑖 log 𝑝𝑖 ,

• 𝑝𝑖 is the selected probability of node 𝑖, 
• 𝑦𝑖 ∈ 0, 1  is the label,

• 𝑢 is the number of available nodes.



Inference Method: Random Re-Construct (RRC) 

Generate the initial complete solution using Greedy rollout.

• Step1: Randomly samples a partial solution from the complete solution.

• Step2: Reconstructs the partial solution to obtain a new partial solution.

• Step3: If the new partial solution is superior, it replaces the old one.

Repeat step 1~3 within a stipulated time budget.



Performance On Uniformly Distributed Instances



Performance On Uniformly Distributed Instances



Performance On Real-World Instances



Summary

⚫ LEHD model ⚫ Learn to Construct Partial Solution ⚫ Random Re-Construct


