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A.1 Motivation: Current solutions vs. our approach



A.2 Data collection device and benchmark dataset



A.3 Improved deep learning-based object detection: GenAI

Pothole

Article I. End-to-end computer
vision system

YOLOv5, ↓ 20.5% 𝐹𝑃, ASPDI, 
Scenarios, Generalization

“Poor detection less-frequent 
distress types”

Article II. Class-conditional denoising difusión 
probabilistic model (generative system)

“Improved YOLOv5”

Article III. Class-conditional
attention-guided generative 

adversarial networks (generative 
system)

“Improved YOLOv8 & pavement 
management software”

Article IV. Semantic difusion
synthesis (generative system)

“Improved YOLOv8, LinkNet 
and ASPDI”



A.4 Results & Discussion



Conclusions

(I) Cost-effective, efficient, and automated end-to-end deep learning-based computer 
vision system for pavement distress detection: road administrations and 
companies.

(II) Improved deep learning object detection and segmentation architectures with 
generative model augmentation.

(III) Pavement condition index and management software.
(IV) Duration: December 2021 – June 2024.
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