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Presentation Overview
❑ AutoRegFV

❑ What are we working with?

❑ AI Models : Automatic Damage Detection

❑ Section Condition Rating

❑ Challenges 

❑ County Crack v1.0
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AutoRegFV
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AutoRegFV
✓Use of Public Vehicles to collect

image data

✓Automatic Detection of Multiple

Road Surface Damages

✓Road Surface Condition Rating

at Network Level

✓GIS Mapping of Road

Damages and Section

Condition at Network Level

Image generated by AI
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Filter Model

▪ Custom Model 

using Swin 

Transformer 

backbone

▪ Filter unsuitable 

image and 

segment road 

surface

3

Road Damage 

Detection

▪ Detect multiple 

Road Surface 

Damages 

(Surface 

Distresses)

▪ Simultaneously 

use YOLOv11

and Deformable 

DETR model

AI Models : Automatic Damage Detection

1
Privacy Assurance

▪ Mask Personally 

Identifiable 

Information (PII)

▪ Mask2Former

Model pretrained 

on MS-COCO

▪ Full automation

Data Collection

On Bus

In Office

Privacy Assurance

Filtering

ROI Segmentation

Object Detection

Section Rating

Visualization
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Road Damage 

Detection

▪ Detect multiple 

Road Surface 

Damages 

(Surface 

Distresses)

▪ Simultaneously 

use YOLOv11

and Deformable 

DETR model

AI Models : Automatic Damage Detection

1
Privacy Assurance

▪ Mask Personally 

Identifiable 

Information (PII)

▪ Mask2Former

Model pretrained 

on MS-COCO

2

Filter Model

WHY?
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DATABASE

3

Road Damage 

Detection

▪ Detect multiple 

Road Surface 

Damages 

(Surface 

Distresses)

▪ Simultaneously 

use YOLOv11

and Deformable 

DETR model

2

Filter Model

WHY?

1
Anonymization

▪ Mask Personally 

Identifiable 

Information (PII)

▪ Mask2Former

Model pretrained 

on MS-COCO

AI Models : Automatic Damage Detection
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3

Road Damage 

Detection

▪ Detect multiple 

Road Surface 

Damages 

(Surface 

Distresses)

▪ Simultaneously 

use YOLOv11

and Deformable 

DETR model

2

Filter Model

▪ Multi-Level 

Custom Model

▪ Unsuitable 

image 

▪ Segment Road 

surface

1
Anonymization

▪ Mask Personally 

Identifiable 

Information (PII)

▪ Mask2Former

Model pretrained 

on MS-COCO

Factors Considered:

▪ Road Presence

▪ Weather

▪ Lighting Condition

▪ Road Surface

AI Models : Automatic Damage Detection
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Road Damage 

Detection

▪ Detect multiple 

Road Surface 

Damages 

(Surface 

Distresses)

▪ Simultaneously 

use YOLOv11

and Deformable 

DETR model

AI Models : Automatic Damage Detection

1
Anonymization

▪ Mask Personally 

Identifiable 

Information (PII)

▪ Mask2Former

Model pretrained 

on MS-COCO

Unsuitable Images

DELETE

Suitable Images

SAVE

2

Filter Model

▪ Multi-Level 

Custom Model

▪ Unsuitable 

image 

▪ Segment Road 

surface
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Road Damage 

Detection

▪ Detect multiple 

Road Surface 

Damages 

(Surface 

Distresses)

▪ YOLOv11 and 

Deformable 

DETR model

1
Anonymization

▪ Mask Personally 

Identifiable 

Information (PII)

▪ Mask2Former

Model pretrained 

on MS-COCO

Unsuitable Images

DELETE

Suitable Images

SAVE

2

Filter Model

▪ Multi-Level 

Custom Model

▪ Unsuitable 

image 

▪ Segment Road 

surface

AI Models : Automatic Damage Detection
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2

Filter Model

▪ Multi-Level 

Custom Model

▪ Filter unsuitable 

image and 

segment road 

surface
3

Road Damage 

Detection

▪ Detect multiple 

Road Surface 

Damages 

(Surface 

Distresses)

▪ YOLOv11 and 

Deformable 

DETR model

1
Anonymization

▪ Mask Personally 

Identifiable 

Information (PII)

▪ Mask2Former

Model pretrained 

on MS-COCO

Detected Road Surface Damages:

▪ Longitudinal Crack

▪ Transverse Crack

▪ Alligator Cracking

▪ Pothole

▪ Patch

▪ Edge Break

AI Models : Automatic Damage Detection
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How to define road surface condition 

based on detected damages?
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Section Condition Rating

?
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Manual Surface Conditon Rating

Expert Rating Survey
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Expert Rating Survey

Manual Surface Conditon Rating
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Damage Counts
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Damaged Area
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Weighted Damage Count

𝑆𝐶𝑅𝑊𝐷𝐶 = 5 − 3.45 × 𝑊𝐷𝐶𝑘
0.32

𝑊𝐷𝐶𝑘 =
1

𝑛
෍

𝑖=1

𝑛

0.125 × 𝐷𝐶𝐿𝐶𝑖 + 0.125 × 𝐷𝐶𝑇𝐶𝑖 + 0.25 × 𝐷𝐶𝐴𝐶𝑖 + 0.5 × 𝐷𝐶𝑃𝑂𝑖

Section Conditon Rating
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Manual Automatic

Section Conditon Rating

Category Deviation
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Section Conditon Rating
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Pilot Study

▪ 2 Cameras on Buses and 2 on

inspection Vehicles

▪ Around 3000 images/day
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Challenges 

Learning from Pilot Study
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Challenges

Camera Sensor: ViaPPS Front Camera

Damage Detection Model: YOLOv8-Large

Camera Sensor: Streamax AD plus 2.0

Damage Detection Model: Deformable DETR
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Camera Difference

Geo-Localization

Reflections from Windshield

Challenges
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County Crack v1.0
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County Crack v1.0
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County Crack v1.0
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Thank you for your attention!

Questions?
Contact me:
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