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Graph Attention Network - based Delivery Route Generation
Incorporating Human Experiential Data
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Abstract

The rapid growth of e-commerce and the increasing demand for same-day and next-day delivery have increased
the importance of efficient delivery route generation methods that reflect real-world operational environments.
Conventional distance-minimization approaches have limitations in capturing the route selection strategies developed
through the practical experience of delivery drivers. This study proposes a delivery route generation method that
incorporates human experiential strategies using real delivery route data. The proposed model combines a Graph
Attention Network (GAT) and a Pointer Network and integrates transition frequency information, regional clustering,
and a 2-opt-based route improvement technique. Experimental results show that the generated routes maintain
structural consistency and achieve travel times comparable to actual delivery routes.
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Table 1. Related work table

Author Year Model & Algorithm Metrics Result

MLP-based traffic prediction +
speed-based Dijkstra routing

"95% traffic prediction accuracy

Huet all10] 2020 ~88% overall system accuracy

Prediction accuracy

Ochelska-Mierzeje Genetic Algorithm(GA) with Distance gap to 12 - 13% improvement over the
2021 o ) . . . i
wska et al.[9] modified genetic operators optimal solution (%) optimal solution
Pair-wise attention-based pointer  Disparity score, Disparity score 0.0369,
Mo et al[11] 2023 o - o .
neural network prediction accuracy 15% reduction in route deviation
+ Po .y
Proposed 2026 GAT + Pointer network based Step-wise Step-wise Top 3 accuracy : 0.97
decoder accuracy

Characteristics and implementation of driver expertise
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Converting node to node transition

into conditional probabilities. Clustering delivery zone via K-means(k=4) Remove path crossing via 2-opt edge swaps.
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Fig 1. Overview of methodology for reflecting hum
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Table 4. Travel time evaluation using a navigation application

Route generation ~ Travel time(mean)  SD(vs Label)
Model(F) 137 minute +13 minute
Model(F+C) 135 minute +13 minute
Model(Proposed) 130 minute +10 minute
Label 125 minute
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