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Decades of Similar Damage

San Fernando Earthquake 1971 Colombia Earthquake August 2026
Manual assessment
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55 years of similar damage. Still assessed manually.
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Still assessed manually

* After an earthquake, assessing damage to non-structural elements across thousands of buildings is done

manually.
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Automated two-stage damage detection pipeline.

Stage 1: Object
Detection

NSEs Identification and
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Results Stage 1: Object Detection

YOLO (CNN) SAM 3.1
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Results Stage 1

interior wall | 0.91 | 31.6%
interior wall | 0.89 | 10.0%
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Stage 2: A first look at damage classification

YOLO (Crack segmentation dataset) ' EXPERIMENTAL CAMPAING

Redmon et al. (2016)
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Partition 0.

Seismic Monitoring Framework

Live waveforms — three-component floor acceleration

|
\
Al
e —_ 11
“J’ﬁl\,MW” K

Ul

’ 1],
”‘IJ‘!\OC‘(‘,}“'\V,",'\\“”M’mm‘,.‘,‘,,‘ '

= "1'\lm‘\P!Iw"’,"J“‘WM’VWWLW{‘.’M il

- 0.01 0.33

< 0.00 0.12 0.38
Bldg C 0.23 0.92
Bldg D - 0.00 6.01 0.17

Historical PFA record — all events

Bldg A mms Bidg B == Bldg C

Fragility functions — NSE partition walls

DS1 updated
—— DS2 updated
Prior (lab-derived)

RM

Normali

.
Anomaly score
s g
;P
Event replay — 2024-11-14 (Kafka re-stream)
e O O g dd poard

ALERTS

Alert log
DS2 exceeded - Bldg C F3
o t= DS1 exceeded - Bldg A F2
DS2 exceeded - Bldg C F2
o DS1 exceeded - Bldg B F3

Nominal - Bidg A

Nominal - Bldg D

Prediction trend

DS1
-=- D52



Outlook

* Al detection of NSE damage feeds directly into fragility curve updating and loss estimation carried out by

the broader team.

* Automated assessment can significantly reduce inspection time compared to manual surveys across thousands

of buildings.

* The speed and scale of deployment depends directly on the image acquisition strategy in chaotic post-

earthquake scenarios. This remains an open and critical question.
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