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Event-Triggered Online Route Correction for Low-Altitude Air Route Networks
under Dynamic Traffic Flow

Wang Yicun'?

(1. Beijing Urban Construction Survey and Design Institute Co., Ltd., Beijing 100101, China; 2. Wenzhou Xingfu Rail Transit Digital Intelligence Technology
Co., Ltd., Wenzhou 325035, China)

Abstract: Tactical route correction in a low-altitude network must respond to congestion without transferring the entire planning task
to a black-box policy. This paper defines segment capacity and estimated occupancy in the common unit of concurrent aircraft,
builds non-negative dynamic edge weights, and proposes an event-triggered framework consisting of a global backbone route,
bounded local replanning, rule-based action screening, anchor reconnection, and deterministic fallback. Local Dijkstra, anchor-based
Dijkstra/A*, and DQN are evaluated under the same bounded subgraph, anchor, and step limit; trigger-based D* Lite serves as an
incremental whole-graph baseline using the same event detector. A reproducible simulation with 1 063 nodes, 4 044 directed edges,
and 30 paired random seeds shows that event triggering and localization, rather than the learning policy alone, are the main sources
of reduced online search scope. The Dijkstra-DQN realization improves route-completion rate over pure DQN, but does not
outperform same-range A* or trigger-based D* Lite in local-disruption and network-wide peak scenarios. The contribution is
therefore limited to an auditable and recoverable online-correction architecture and an explicit account of its operating boundary; no
claim of operational safety or independent DQN superiority is made.

Keywords: low-altitude air route network; online route correction; dynamic traffic flow; event triggering; deep Q-network
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Fig. 1 Schematic of a three-dimensional directed low-altitude route network
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Tab. 1 Main symbols, units and definitions
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Tab. 2 Reproducible simulation and training settings
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Tab. 3 Compared methods and fairness controls
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Tab. 4 Fair comparison results in the S2 local-disruption scenario
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Tab. 5 Representative results in the S1 and S3 scenarios
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S1 Gl A* 100.0 6.65+0.67 0.003 0.002
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    𝜌  i j  ( t ) =       N ^  i j  ( t )    K  i j


      𝜌 ‾  i j  ( t ) = 𝜂   𝜌  i j  ( t ) +  ( 1 − 𝜂 )     𝜌 ‾  i j  ( t − 𝛥 t )
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    P ∗  ( t ) =   arg   min  P ∈   𝛺  s , d  ( t )   ∑   ( i , j ) ∈ P ​    w  i j  ( t )
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    u  t = − 0 . 85   c  t + 1 . 40 𝛥  ℓ  t − 1 . 20   I  t  vis + 30   I  t  arr


    y  t =   u  t + 𝛾  ( 1 −   I  t  done )  max  a ∈   𝒜  t + 1   Q    𝜃 −  (   𝐱  t + 1 , a )


  L  ( 𝜃 ) = 𝔼  [ Huber  (   y  t −   Q  𝜃  (   𝐱  t ,   a  t ) ) ]
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