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orbdetect – Detection Processing in Antelope
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orbdetect – Notes on Detection Processing
• ratio1=STA/LTA function processing
• STA and LTA averaging time windows overlap (stable at edges and gaps)
• When ratio1(t) > thresh, a detection is opened, its start time is set and the value of LTA(t) is 

saved in LTA_hold
• After a detection has started, ratio1(t) is recomputed as STA(t)/LTA_hold and is continuously 

checked to see if ratio1(t) < threshoff
• When ratio1(t) < threshoff, the detection is closed and ratio1(t) is computed again as 

STA(t)/LTA(t)
• If the detection duration is < nodet_twin, then the entire detection, including its associated onset 

time estimate, is ignored and nothing is output
• The detection off time is subject to the limitations imposed by the det_tmin and det_tmax

parameters



orbdetect – Onset(pick) Time Estimation
• A new ratio2(t) function is computed when there is sufficient 

data available after a detection has started.
• ratio2(t) is a true signal-to-noise ratio based upon the ratio of 

time-abutting signal and noise windows.
• Both signal and noise functions are computed by convolving 

the square of the filtered data with an exponential time function 
(one pole low-pass filter).

• The noise function is computed using recursive digital filtering 
in the forward time direction and the signal function is 
computed using recursive digital filtering in the reverse time 
direction.

• The time constants for both filters are nominally the same as 
sta_twin. This can be overridden with the otime_signal_tfac and 
otime_noise_tfac parameters.

• The noise function is limited by a noise floor value that is 
computed from the first half of the LTA time window at the 
detection start time (in order to stabilize the ratio2(t) function).

• The onset time is chosen as the time when ratio2(t) is at its 
maximum value within a time window from the detection on 
time – 0.5*lta_twin + sta_twin to the detection in time + sta_twin.
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inspect_detection
• Python script using the new Antelope 
pythonbqplot(3Y) python graphics libraries

• Written to mimic the processing done by 
orbdetect(1) and dbdetect(1)

• Can be used to build up parameters for a new 
detector, one parameter at a time, or to evaluate 
how an existing set of detector parameters work on 
various waveform arrivals

• Shows graphical details of the detector’s inner 
functions



• The only required argument is the database name.
• Note this is a batch process vs real-time processing.

NAME
inspect_detection - inspect the behavior of the Antelope arrival detector

SYNOPSIS
inspect_detection [-arid arid] [-sta sta] [-chan chan] [-tstart start_time]

[-twin time_window] [-pfdet orbdetect_pffile] [-pf pfname]
dbname

DESCRIPTION
inspect_detection displays a GUI that will show the various functions used to
determine an Antelope arrival detection, as computed by orbdetect(1) or
dbdetect(1). Detection parameters can be changed and the results displayed
interactively.



bastille% inspect_detection /opt/antelope/data/db/demo/demo





trace Dbptr
This specifies a row from a Datascope Trace database as
the source of the data to be plotted. The Dbptr should 
be a Datascope object from a Trace4.0 or Trace4.1 schema 
database. The Dbptr can point to a table already set to
trace with the record set to the record to be displayed, 
or it can point to a group view of a sorted trace table 
with the record set to the group to be displayed. When 
specifying a group view all of the traces corresponding to 
the group will be displayed.

New Polyline Configure Paramater







bastille% inspect_detection –arid 10 /opt/antelope/data/db/demo/demo



bastille% inspect_detection –arid 10 \
-pfdet ~/rtsystems/rtdemo_anza/pf/orbdetect_P opt/antelope/data/db/demo/demo







Changing Subjects – Progress on new dbpick



Progress on new dbpick
• Based upon a new c++ class, BQTraceview, using Qt 

graphics for efficient display of waveforms and ability to 
display and edit arrival picks.

• Current prototype implementation that demonstrates 
waveform display and interaction that is approximately 
as efficient as the legacy dbpick

• Plan is to implement all of the other dbpick capabilities 
within BQTraceview

• Python extension will be developed and used to back-
port BQTraceview implemented trace displays in apps 
like inspect_detection

• BQTraceview will be developed to also display data 
from ORB packets as well as Datascope trace schema 
data. Data displays will be able to automatically scroll in 
time as well as automatically update due to database 
changes. Replacement for orbrtd and 
orbmonrtd_dep.



New display_spec Application



display_spec
• Replaces the now deprecated specrtd
• Displays both time-slice spectra plots plus time-

domain spectragram type plots
• Current implementation only displays output from 
orbsmrsp, strong motion response spectra

• Intent is to have this same application display other 
types of spectra, such as noise spectra

• Uses new PfTreeview python class





New PfTreeview
• Based upon a new c++ class, BQPfTreeview, 

using Qt graphics for display and editing of 
Antelope parameter file values.

• Note that the parameter file display preserves order 
and shows comments

• Nested &Tbl and &Arr parameters can be 
expanded

• Values can be edited. Applications can be written to 
notice value edits and respond appropriately

• Edited parameters can be saved
• Generalized interface for editing and saving 

parameters for any application



PfTreeview





PfTreeview



PfTreeview



New pfe Application



New display_pfdisc Application



PfTreeview
• Current initial implementation does not properly 

parse &Literal types nor does it properly process 
parameter file references

• A patch in the current release is intended to fix at 
least the &Literal type parsing

• Other exotic parameter file constructs (&Undef, 
&ask, &exec, &file, etc.) may or may not be 
implemented in the future depending on user input 
and difficulty of implementation

• Legacy pf routines will remain indefinitely


