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The components that dominate repair cost and downtime
are invisible to the sensors we install
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SONATA turns laboratory testing into live risk estimates
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The laboratory gives us two things the field cannot:
labelled damage and a starting fragility curve

Labelled images and
sighals to train the
model
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Accelerometers say when the shaking happened; cameras
say when the damage happened

accelerometer — continuous through the event
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A water stain on a floor is a measurement of a broken pipe
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Independent services read the same data stream, so none
can slow the others down
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Laboratory fragility is the starting point, not the answer
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Vibration, vision and the laboratory prior give one updated
R

curve — ,
1.6 4 P Strong motion
Sensor Network b ~ 0.8
W
=~
. ‘ T E 0.9
' Data Acquisition and e8]
i Pre-processing System —1.6 4 ' . ' r .
é ———— | 1.2 4
‘ : |l> 5 0.6
o O n - g = = oy !z ~N
o “1 Sz % 0.0
TE 064
Data Analysis and Post-processing — Y2
 System identification 0.6 I : ; I I
 Finite element model updating ~ 0.3
* Uncertainty quantification r%‘ N& '
* Damage detection/diagnosis TE 0.0
* Future structural response prediction — —0.3 4
. —0.6
T I L T 1
0 20 40 60 80 100
Time (s)
1.0 e ——
—=—=— DS1 - prior
£ === DS1 - updated
v 0.8 - l’ m—— DS2 - prior
g I m— DS2 - updated
.S 17
b i
mosonr So61 1
o [
3 {f
2 0.4 - I
.5
8 i
[ il
a 0.2 4 :l
1] Recorded PSD
/ 0.45 %
/
4
. T T T T
0.0 0.5 1.0 1.5 2.0 2.5
Damage predictions Peak storey drift, PSD (%)
Berlin, Germany

Prototype system architecture for SONATA
15/09/2026

Davit Shahnazaryan




Every panel here is a decision someone has to make
Floor acceleration E what bke, and when?
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Accelerometers and cameras together close the gap

between how hard a building shook and what actually
broke

* Watching damage happen, rather than reconstructing
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afterwards, is what makes field fragility inference

possible.

* One platform closes the loop: the laboratory gives the

first curve, every monitored building gives a better oneg
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