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Datasets of Varying Complexity
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Common Datasets - a Method for Collaboration

https://github.com/High-Rate-SHM-Working- S

Group
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Current test sample

= PCB connection
internal connections
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Time and frequency domain response

p—

input acceleration
PCB response

e
(9

—
wn

acceleration (m/sz)
o

1
[

input acceleration
== PCB response

10
frequency (Hz)

2




Methodology Experimentation Results and Discussion Future work

Dataset Layout

https://github.com/High-Rate-SHM-Working-Group/Dataset-5-Extended-Impact-

Testing/tree/main/data/dataset-2

Dataset-5-Extended-Impact-Testing / data / dataset-2 /

Name

.

B data-1

I media/initial_microscope_images

[ READMEmd

README.md

Dataset 2

Last commit message

Delete README.md

added image annotation file

Update README.md

Dataset 2 consists of 32 tests performed May 5 2023. Tests were performed consecutively on the same PCB. Following each impact test,
impedance was measured at five LCR excitation frequencies. The folder also contains a python file with a demonstration for extracting data
from the .lvm files and plotting, and figures plotting the acceleration and measured impedance.
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Dataset Layout
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Acceleration feature extraction (X)

Table 1 Time-domain features
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No. Features Description Physical interpretation max

abs. mean
RMS
STD

kurtosis

Maximum Max(X;)

Absolute Mean Mean(|X;|) Kinetic energy
related

X
N

crest factor

shape factor
Z(X{ _ X)a

impulse factor
(N-1)s?

Skewness

percent change in metric value

Data statistics
related

T - X)*
(N—1)s*

Kurtosis

Max(X;) number of impacts
X

rms

Crest Factor

Xrms Sinusoidal wave

Shape Factor Mean(|X;]) shape related

Max(X;)

Impulse Fact Mean([X;))
mpulse Factor Mean(|X;|)

—— freq. center
RMS freq.
—e— root variance freq.

Table 2 Frequency-domain features

No. Features Description Physical interpretation

[ f xs(haf
Js(Ff Position change of

[ % x s(Hdf 1/2 main frequencies
e ]

percent change in metric value

number of impacts
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Electrical feature extraction (y)
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Develop Test-to-failure Data and Surrogate Performance Model

Shock test system

system performance envelope
@  boundary test cases
B internal test case

Kriging model for identifying test locations
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