Framework for regional assessment

End of procedure:

OSM query «Bridge=yes» Bridge coordinates identificazione of bridges
inthe selected region OPTION 1 needing guardrail replacement
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l A fewdays to set up and
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A u to ma te d Google Street View for bridge ComputerVision specific region (tousends of
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images extraction application
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Process automation

WorkSheet 7 - Bridge database construction and GSVimage extraction

Macro 1 - Extracting bridges from OSM 2.5 Execution Google API requests for each

bridge, saving GSV images into a specified
folder

way["bridge”~"yes"](bounding box); Macro 3 - Inferring extracted images with
relation[“bridge”="yes"](bounding_box); |Yt)LI)V8

);
out body; yolo task=detect *

[out:json][timeout:25];

(

>; mode=predict *

out skel qgt; model=C: /MyYoloTraindedModelPath/runs/ *

detect/traint/weights/best.pt *

source=C: /MySavedGSVimages *
‘.l:‘lapr.q 2
save=True *

2.1 Importing data from CSV generated and | "
dowloaded from OSM; | save_t:<t=_True A
2.2 Assigning unique bridge IDs | save_conf=True

Automated 23 Galculating bidge lenghtsfrom Lat. & Lon. |
‘Macro 4 - Importing data labels deriving from

2.3 Calculation of Atan2 (as heading values in ) , ;
Google API request) inference into Worksheet 2 featuring

2.4 Generation of Google APl requests for ea 11 columns (IDs, 5 classes names, 5

Recognition of

|
G U a rd ra i I | WorkSheet?2 - Class predictions WorkSheet 3 - Cost computation
‘M.at;.ro_ﬁ-

ARGUS

acro 6-
5.1 Setting up pivot table for prediction data 6.1 Calculating bridge length needing
analysis guardrail replacement
Syste m S 5.2 Filtering bridges needing guardrail 6.2 Calculating cost for bridge needing
replacement guardrail replacement

5.3 Exporting data to Google Mymaps for 6.3 Prioritization based on Road Type and
bridge geographical visualization Length
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Cost computation for Basilicata region
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Basilicata region
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Data description Amount Units
Number of bridges on major infrastructures 776
Number of bridges equipped with 3-w guardrails 454
Number of bridges equipped Parapets, Walls and NJ 29
Number of bridges equipped with 2-w guardrails 293
Length of bridges equipped with 2-w guardrails 37.54 km
Length of guardrails replacement 75.09 km

Mean cost of intervention C 893 £/m

Total cost of intervention 67.05 M€ l
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ARGUS

Automated

Recognition of
GUardrail

Systems
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strengths

Open source
Global covering

Fast data recovery

Open source
Global covering
Fast data recovery
Mostly up to date

Trained model
applicable to different
regions in the same
country

High Recall

Fast application

Strengths and limitations

Remote automated

bridge guardrail
assessment

Bridge dataset by
OpenStreeMap query

Guardrail images by
Google Street View API

Guardrail type
detection by
YOLOv8

Integration

Al and Open-Source data for Infrastructure Management

limitations

Possible imprecisions
in bridge starting
coordinates

Imprecisions in images
of overpasses

Missing images for
minor roads

Possible false negatives
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