
EvoMAPF: MAPF-LNS Heuristic Discovery with Evolutionary Code Agents
Lufan Yang, Tony Shen, Jiaqi Tan, Hang Ma
Simon Fraser University

Overview

Problem. MAPF-LNS is the SOTA anytime MAPF solver, and its performance 
hinges on the neighborhood-selection heuristic. Existing heuristics 
(RandomWalk, ADP, RWP, ADDRESS) are hand-crafted through labor-
intensive trial-and-error, and learning-based methods are upper-bounded 
by the rule heuristics underneath.
Our proposal. We introduce EvoMAPF — the first framework to harness 
LLM-driven evolutionary code agents for automated MAPF-LNS heuristic 
discovery.
Key idea. Self-evolving agents propose, evaluate, and refine candidate 
heuristics as code. An expert-in-the-loop mechanism injects researcher 
insight mid-evolution, yielding heuristics that outperform hand-crafted 
SOTA and generalize across diverse maps.

Quantitative Results
Highest agent density · 300s cutoff · 5 seeds. Red bold = best, black bold = 2nd best.
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RW 3723.5 4188.1 1035.3 4474.1 1776.3 380.5

ADP 3809.1 4236.8 1033.2 4863.4 1980.2 370.5

RWP 3804.5 4208.0 1118.2 3769.0 1106.1 381.6

ADDRESS 3784.1 4141.7 1098.2 4282.6 4064.1 465.4

Warehouse 3693.6 4191.7 1050.0 3369.0 1108.7 339.4

Den520d 3678.4 4132.0 1230.6 4868.9 990.1 371.1

Wareh_D520d 3919.5 4630.6 1033.5 7675.8 941.9 362.9

+ Adpnb 4504.9 5874.0 1032.2 3006.6 936.3 386.3

– Noprior 3670.0 4164.0 1092.5 3430.2 967.8 387.0

Evolutionary Code Optimization & EvoMAPF 
Pipeline

Detailed pipeline. Only generateNeighborBy...() is the evolvable code block — the LNS machinery is fixed. 
The LLM mutates delay calc, tabu management, spatial expansion, map-adaptive logic. Expert-in-the-loop 
(Step 6) injects domain hints mid-evolution.

Sum of Delay vs. time of different 
heuristics


