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A.1 Motivation: Current solutions vs. our approach
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A.2 Data collection device and benchmark dataset
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A.3 Improved deep learning-based object detection: GenAl
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BS = Batch size MC = Model channels IS = Image size CM = Channel multiplication (1, *, 4) OC = Qutput channels
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A.4 Results & Discussion
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1. Data collection
/i \I—

(1) Video
(2) Extracting frames from videos (4) Manual image annotation

(3) Extracting GPS coordinates
from image metadata

Vehicle - mounted camera

II. Data preprocessing

Denoising Dif fusion Probabilistic Model

Noise + Distress type
(e. 8., pothole)

Y

Generative Adversarial Networks

4 7! "
Class : Pothole ' ' :
(1) Crop & Resize less frequent defects » .

1

1 sod :

1 (2) Training generative models (3) Synthetic generation of
I less — frequent defects

1

Conclusions

(I) Cost-effective, efficient, and automated end-to-end deep learning-based computer ~ 7------"""""""" T oomoos [
vision system for pavement distress detection: road administrations and ‘Sf"‘flfflls'ﬂ'rsynthModf' Noie +
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(II) Improved deep learning object detection and segmentation architectures with ' h'ﬁ

: (3) Synthetic generation of crack — type distresses
1
1

(2) Training generative model

generative model augmentation.
(IIT) Pavement condition index and management software. i ———.
(IV) Duration: December 2021 - June 2024. III. Data processing

4
/

+
Resized synthetic
images from IL. i

(1) Object detection with augmented dataset

(3) Segmentation with augmented dataset from I1.ii

IV. Data exploitation

> Collected images > Traf fic
> Predictions

> ASPDI 2
> GPS coordinates —

(1) Pavement condition index calculus ~ (2) Information deployment to software (3) Pavement distress detection software —
(ASPDI) intelligent road maintenance

> Extent : Predicted area
> Severity: Survey
> Type: Predicted class
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