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Abstract

The software consists of two components: a record processing engine 
composed of modules for each processing step, and a graphical user inter-
face (GUI) for manual review,  edit and processing. 

PRISM software for both the processing engine and the review tool is avail-
able at 

http://earthquake.usgs.gov/research/software/#prism
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Step - 1: Resampling to 200 
sps (if needed)
Step - 2: Event onset detec-
tion
Step - 3: Pre-event mean re-
moval
Step - 4: First order baseline 
correction (velocity domain)
Step - 5: QC 
Step - 6a: Bandpass �lter 
with acausal (zero-phase dis-
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1) Pseudo acceleration, velocity and displacement spectra at 2, 
5, 10 and 20% damping,
2) Fourier Amplitude Spectrum, and
3) Engineering parameters.
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- Arias Intensity
- Bracketed Duration (secs over 
5% g)
- Duration Interval (secs over 
5-95% of total energy) 
- Response spectrum intensity 
(area under PSV spectrum  be-
tween 0.1 s and 2.5 s)
- RMS Acceleration
- Cumulative absolute velocity

Validation and Verification: Comparisons 
with BAP and CSMIP Processing
The similarities between time series processed using 
PRISM, BAP and CSMIP are measured in four di�er-
ent ways:
 
1) comparing peak motions in acceleration, velocity 
and displacement; 

2) computing coherence, cross spectrum phase and 
cross correlation of the time series; 

3) comparing Fourier amplitude spectrum (FAS) of 
acceleration, velocity and displacement time series; 
and 

4) computing and comparing spectrograms of 
power spectra.  

HN1 of station IU.AFI record from the 2015 
mb5.0 earthquake in A�amalu, Samoa. 

1822 V1 ground-motion components from 
eight Californian earthquakes (M4.1-6.5) 
with R = 0.1 to 191 km obtained from the 
CESMD website are processed using PRISM, 
and resultant V2 products are compared with 
those from CSMIP processing. 

Bar graphs showing ratio of absolute di�erences computed as [|CSMIP - 
PRISM|*100/CSMIP] in PGA, PGV and PGD in terms of percentage be-

tween PRISM 2 and CSMIP processing as percentage of all (1822) 
ground-motion components. 

For 80 percent of ground-motion compo-
nents, PRISM 2 provides PGA values 

equal or less than 1 percent of CSMIP 
PGA values. 

PRISM automates the 
processing of strong-
motion records by pro-
viding batch-processing 
capabilities. 
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Main Features of PRISM
- Platform-independent, modular, extensible and open-source; 

- Customizable processing parameters with a con�guration �le; 

- Phase-time and maximum amplitude picking;

- Time-domain mean-removal, integration and di�erentiation;

- Frequency-domain resampling;

- Acausal bandpass �ltering; 

- Baseline correction determined from the velocity time series and re-
moved from the acceleration time series in time domain; 

- Filtering performed on the acceleration time series in time domain;

- Generation of products that include compatible acceleration, velocity 
and displacement time series, response spectra, Fourier amplitude spec-
tra, and standard earthquake-engineering intensity measures; 

- Log �les for quality control and reproducibility;

- For input, currently uses Consortium of Organizations for Strong-Motion 
Observation Systems (COSMOS) V0 input format with metadata in 
COSMOS headers; and

- Products in COSMOS data format (V1, V2 and V3). 
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Since the ground velocity physically begins at zero and ends at 
zero, the adaptive baseline is �tted to the initial and �nal seg-
ments. 

These two nth order 
polynomials, com-
puted with a least 
square method, are 
connected by the 
lowest order cubic-
spline that continu-
ously connects the 
initial and �nal por-
tions.


