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We embarked on a 5-year project to create online workflows to vectorize legacy data.
In Y1, we: > C
* reorganized SKA TE--F to meet software best practices, upgraded to Python3, and
began algorithmic improvements to meanline calculations. - > >
» Piloted the FOLDS FDSN metadata standard in developing a database schema for -
legacy data with a few modifications. = s 5

» Applied ML to remove metadata from records
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Introduction

The discovery and vectorization of legacy seismic data
are two of the barriers to the (re)use of seismic data
recorded on physical media. Challenges include imaging
the large numbers of records, metadata discovery and
curation, and the creation of time series accessible to
modern digital data processing methods. Here, we
describe and demonstrate progress on the development
of an open-source web-enabled data pipeline that aligns
with FAIR practices and incorporates emerging FOLDS
FDSN data exchange standards for legacy seismic data.
The target data sets are the WWSSN scans from the
Historical Seismogram Filming Project, scans from the
Northwestern University Seismogram Archive Facility
and Southern California Seismic Network (SCSN).

Here we describe progress in Year 1.

?
What are your workflow pain points?

OTHER Y1 IMPROVEMENTS include a data overlay
tool and an option to choose an image type (negative
film or positive). FUTURE IMPROVEMENTS:
improving segment connectivity by using meanline
extrapolation polynomial fitting for a smooth time
series, and using a YOLO model (ML) to detect real-
time objects requiring labelled data.
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Meanlines

SKATE relies on calculating meanlines through pixel
data for proper segment assignments and
connection algorithms. Meanlines for well-behaved
seismograms can be accurately detected (top).

Example of meanline assignment before algorithmic

improvements (middle) and after (bottom).
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Metadata Extraction

The initial goal of this part of the project is to
automate this process and interpret them as FOLDS
metadata, thus saving time and improving

accuracy. We are applying ML algorithms in
recognizing the WWSSN film chip scan’s dogtag and
other metadata.
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Examples of labelling efforts using WWSSN film chip
scans. Here we identify 2 regions of interest: 1. The
dogtag is the primary target (red), and 2. Other
regions (blue). Both will be scraped and stored as
separate layers before passing to the vectorization
algorithms in SKATE.

ALGORITHMIC IMPROVEMENTS here are helping to
interpret signal gaps and associate orphan segments.
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o e e s el e e s el S e — Analog vs. Digital
[ e ! . - ' o e Example 1: Instrumentation
. =T iyror - T i) P STS-2 triaxial
~ el o WWSSN 3 component seismometer
e s e an cose . . SP + 3 component LP
il W [ et Analog - each component is a separate instrument package
o - pnenSi | Vs,
- Digital - 3 components can be bundled into the same instrument
_ , package.
e Bold: Required Fields —
........ it v e Pink: To be Imported - Example 2: Data packages
White: To be scraped d ) co
= * Drop down menu et e
** Drop down boolean st AN w5
Added: e .
- e SEEED Folbs
location.install_date an ) [ W gt tadat
channel.FDSN_time_series i ) LB it}-rﬁ; meza a da
Subtracted: . o @ el =Eineeg Analog - 1 record each day, some metadata on record.
horizontal 2 dip/azimuth : o o . e
Disagree: 5 Digital - miniSEED continuous waveform 512 or 4096 byte.

“PID” needs further discussion

? What other digital concepts do not apply to analog data?
@ . Should time series be “repaired” or similar to digital data, do we allow

for signal drop outs? N
. . _ orthwestern )
£ What about minute markings? University UCDAVIS BP:.. 5B 56
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SCSN Data Availability Publish: Special issue
Journal
of
R Seismology =’
A
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OFaRAC
HES ;?c:-tkir:?hfo:'_legacysd.ata _resDoijrcEgé Late Spring we began reorganizing and inventorying Publish your work using in this special issue Analog
A ab f: ; © i el?afyd etlsmlcﬂ A | ) the analog records from Southern California Seismic Seismograms in the Digital Era: Methods,
o W? site for |ndstho F%?_’DSSO ware_:f: " Network (SCSN) with records from 1925 -1990’s. Applications, and Perspectives. Deadline March 1,
—— :-Ie erences an fi © d d.t§pec’:)| cation. Researchers may request scanned images from this 2026.
g ave a correction or addition « collection. This corpus will be used in the https://link.springer.com/collections/bgbgegjbgd
g Contribute directly to the GitHub development of the BP/SD pipeline.
repository.
Isd-sphinx.readthedocs.io/
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SEISMICA %iﬁtz \ ity
@kt Geodynamica, the latest in the DOAJ family, is now open for submission. Geodynamica focuses on the
Seismica is a community-driven, Diamond Open understanding of geodynamic processes that shape the Earth and (exo)planets and welcomes studies
Access journal publishing peer-reviewed research in based on observations, experiments, simulations, and models. geodynamica.org
seismology and earthquake science.
h : ismica.library.mcgill
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