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Increasing number of strong-motion records from 
national strong motion network and other regional 
networks calls for automated processing with expert 
review limited to selected significant events or to 
problematic records.!
 !
To meet this need, we developed PRISM software 
(Jones et al., 2016), which will replace the outdated 
manual processing software BAP (Basic Strong-
Motion Accelerogram Processing Software) 
(Converse and Brady, 1992).!

OBJECTIVE



a module-based 
automatic processing 

engine!

a graphical user 
interface (GUI) to 

manually review, edit 
and process records!

PRISM!

PRISM (both its 
processing engine and 
review tool) is easy to 

install and run as a stand-
alone system on common 
operating systems such 

as Linux, OS X and 
Windows !



PRISM USES STANDARD (COSMOS)  
DATA FORMAT

VOL-1 (V1):  Uncorrected acceleration!
!
VOL-2 (V2):  Corrected acceleration, velocity    

and displacement!
!
VOL-3 (V3):  Response spectrum, Fourier     

 amplitude spectrum, and      
 engineering parameters (IMs)!



•  Platform-independent, modular, extensible, open-source 
(written in Java), !

•  Processing parameters are customizable with a 
configuration file,!

•  Phase-time and maximum amplitude picking,!
•  Time-domain mean-removal, integration and differentiation,!
•  Frequency-domain zero-padding resampling,!
•  Acausal bandpass (Butterworth) filtering, !
•  Baseline correction determined from the velocity time series 

and removed from the acc. time series in time domain, !
•  Filtering performed on the acc. time series in time domain,!

MAIN FEATURES



•  Compatible acceleration, velocity and displacement 
time series, response spectra, Fourier amplitude 
spectra, and standard engineering parameters, !

•  Log files for quality control and reproducibility,!
•  For input, currently uses COSMOS V0 input format with 

metadata in COSMOS headers,!
•  Products in COSMOS data format (V1, V2 and V3), and!
•  Can be used for processing strong-motion records in 

other applications (e.g., GUI for manual review and 
processing).!

MAIN FEATURES (cont.)



VOL-1 PROCESSING

Step - 1: Unit conversion!
Step - 2: Mean removal!

Raw Data 
Trace

Convert counts to g Convert counts to cm/sec2

Uncorrected 
acceleration

cm/sec2g

V1 Process

Units of
cm/sec2 or g

Remove mean



VOL-2 PROCESSING

Step - 1: Resampling to 200 sps (if needed)!

Step - 2: Event onset detection!

Step - 3: Pre-event mean removal!

Step - 4: First order baseline correction 

(velocity domain)!

Step - 5: QC !

Step - 6a: Bandpass filter with acausal (zero-

phase distortion) filter (acceleration 

domain)!

Step - 6b: Adaptive baseline correction (ABC) !

Step - 7: Compute acceleration and 

displacement!

Uncorrected 
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Make copy 
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Remove linear trend

Acausal bandpass filter

Find event onset

Event 
onset 
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Initial baseline correction: 
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event start
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Compute best fit trend
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QC 
velocity

Fail

Pass

Adaptive baseline 
correction (ABC)
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displacement

Able to 
run ABC

No
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AccelerationVelocityDisplacement

V1 and V2 to 
Trouble Folder

V1 to Trouble 
Folder

Pass

Fail

V2 Process

Copy 1 Copy 2

Integrate acceleration 
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Integrate acceleration 
to velocity and 
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Acausal bandpass 
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Taper and pad
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Remove derivative of 
best fit trend

from acceleration



VOL-3 PROCESSING

Step - 1: Compute pseudo acceleration, velocity and displacement 
spectra for 2, 5, 10 and 20% damping!
Step - 2: Compute Fourier amplitude spectrum!

Step - 3: Compute earthquake-engineering parameters:!
i.  Arias intensity!

ii.  Bracketed duration (seconds over 5% g) !
iii.  Duration interval (seconds over 5-95% of total energy)!
iv.  Response spectrum intensity (area under PSV spectrum 

between 0.1 s and 2.5 s)!
v.  RMS acceleration!

vi.  Cumulative absolute velocity!



COMPARISONS AMONG PRISM, BAP AND 
CSMIP PROCESSING 

The similarities among time series processed using 
PRISM, BAP and CSMIP were measured by: !

•  comparing PGA, PGV and PGD of time series, !

•  computing coherence, cross spectrum phase and 
cross correlation of the time series,!

•  comparing Fourier amplitude spectrum of acc., vel. 
and disp. time series, and !

•  computing and comparing spectrograms of power 
spectra of acc., vel. and disp. time series.  !



2015 mb5.0 earthquake 
in Afiamalu, Samoa. !
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Except in the final few 
seconds of the processed 
records, the differences are 
very small.!
!
There is no difference in 
PGA and PGV, and the 
difference in PGD is 0.1%. !

PRISM VS. BAP PROCESSING (EXAMPLE)



 
PRISM VS. CSMIP PROCESSING 

 (STATISTICAL EVALUATION) 

!
!
We computed misfit between processed time series by comparing: !
!
•  PGA, PGV and PGD,!
•  normalized Euclidian distance (L2 norm) between acc., vel. and disp. 

time series, and !
•  moving window RMS levels of acc., vel. and disp. time series. !
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We processed more than 1800 V1 
records from eight earthquakes 
between 2005-2016 in California 
(M4.1-6.5) from the CESMD website 
to compare V2 products from 
PRISM and CSMIP processing!
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For 80% of records, PRISM provides peak values 
equal or less than 1% of CSMIP peak values. !
!
Some differences are attributed to different 
implementation of filtering, differentiation and 
integration algorithms between PRISM and CSMIP 
processing. !

PRISM VS. CSMIP PROCESSING

Bar graphs showing ratio of absolute differences in PGA, PGV and PGD in terms of 
percentage between PRISM and CSMIP processing as percentage of 1822 records!



UPCOMING OPEN FILE REPORTS



DOWNLOADING PRISM

PRISM processing-engine Java source code is 
available at !

https://github.com/usgs/prism!
!

PRISM documentation and GUI installer are planned 
to be available at !

https://earthquake.usgs.gov/research/software/
#prism    !

!
THANK YOU!!!!


