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NAME
gensspp - generate a start-stop analysis polar plot file

SYNOPSIS
gensspp [-g gifopts] [-c[probabilities]] cw] [-rnum] [-nnum] [-5] [-sb] [-tstartend] [xppen]
[-yppen] Fymmarker] [-ywwidth] [-ffps] runfile xwfnum ywfnum [outhame]

gensspp [options] —a[n[g]] xwfnum ywfnum runfile ...

DESCRIPTION
Genssppgenerates polar plots ofawdorm activity start or stop timeslt runs theanalysig1) program
to produce the start/stop time analysis and generate the HPGL plot file, which it may tehictma
GIF image. It can also generate a series of HPGL plot files, or GIF images, that can be used as frames
for an animated mae of the cycles er time. Thegraph is based on the "W activity start & stop
time analysis" method ianalysig1).

The runfile agument, which must be specifiedyes the name of the run file or analysis parameter file
for the run of data to be plottedlhe xwfhumand ywfnumarguments, also required,vgi the wavedorm
numbers for the X-axis and Y-axisawdorms. TheX-axis wavdorm is also the ycle wavdorm for the
start-stop time analysisThe outnamespecifies the output plot file or image file name, and the default is
the standard output if noutnameis given. If the —f option is used, theutnameis the first file name in

the series of plot files or image file§he number in that name will be incremented for subsequent
frames. Amaximum of 10000 plot or image files will be generated, so 4 digits in the file name will
ensure correct sorting of output files by nanfée default name isspp0000.pltfor HPGL output, or
sspp0000.giffor GIF output.

Options
-g Specifies that you want the HPGL plot files wated to GIF images. This can be followed by
options tohpgl2gif(1), if desired, to set size and colours. Also, dfid hpgl2gif options are gien
without the—g option, this option is assumed.

—c[probabilities]
Specifies that circular statistics should be calculated and plotted. The mearaaagtethe con-
centration of pointst, are shown, and a line of radiuss drawn at the angla. This is intended
for use with polar plots. If therobabilitiesare gven, the Rayleigts aitical value forr is calcu-
lated and shown, plotted as a dotted line at each probabil#ly [§ more than one probability is
given, they should be separated by commas within the same argument (i.e. no spaces).

—cw Specifies a clockwise polar plot, with 0 at the top of the graph. By default, polar plots run
counterclockwise with O at the right.

-rnum
Specifies a number of samples to beetakt random from the generated data. By default, all data
points are displayed, rather than a random sample. When using both -r and —c options, the circu-
lar statistics are calculated based on the number of samples used, not on the total number of data
points from which the sample is &k

-nnum
Specifies the number of samples (i.ardts or cycles) to be taken from the start of the generated
data. Wherboth —r and —n are specified, the —r option should specify a smaller numtdhat
number of samples will be taken at random from the first cycles selected by the —n option.

—-s  Specifies that sp& positions, rather than burst start times, are plotted for Haisy wavdorm
number This graph is based on the "Action potential position vs step cycle" methadalg-
sis(1).

—-sb Specifies that seral burst positions, rather than just the firatdb start time, are plotted for each
cycle for the Y-axis wavdorm number This graph is based on the MVactivity burst duration vs

cycle duration" method imnalysig1), using the "Burst postions in cycle" option towhmsitions,
not durations.
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—tstart,end
Specifies the start and end time in thafile, in milliseconds or whateer is slected as the current
time units in the runfile’ analysis parameters. The default is the whole run, or weasmalysis
range is selected in the analysis parameters.

-xppen
Specifies the plotter pen number to be used for tke ard labels in the HPGL output, or colour
number for GIF output (default is 1 or black for GIF output). Pen nuflseippresses plotting of
these. Sedépgl2gif(1) for information about h® pen numbers are mapped to colours.

~yppen
Specifies the plotter pen number to be used for data points in the HPGL output, or colour number

for GIF output (default is 1 for HPGL output, or blue - pen 2 - for GIF output).

—ymmarker
Specifies the marker symbol to be used for plotting the data pdihts.symbol can be selected by
using one of these characters for tharker.

A solid (filled) circle.

A circle outline (not filled).

A solid square block.

A square outline.

A triangle outline.

A diamond outline (square rotated 45y0ees).
An X-shaped cross.

X o~ wnw oo -

By default, the solid circle is usedYou can also hee a daracter label placed at each data point,
centered vertically and horizontaliynstead of one of these symbols, by specifying a hyphen as the
marker and following it with the character or string of characters you want as the marker label.
E.g. —-ym-+, to get a+ sign at each data point.

—ywwidth
Specifies the width of the marker symbols, in millimetré&bey are 2 mm by defult. A width of
0 causes the markers to be suppressed.

—ffps Specifies the frame rate, in plot files per second of data (default is one single fiNmte)hat in
the context of this program, the tefname refers to an output plot or image in a series, and not
the frames that makup te triggered traces in thenfile. Given that gensspp works orydes,
you would tend to use a lower frame rate than you would for animations riramufplt(1), e.g. 1
or 2 fps instead of about 10.

—a Specifies that burst start positions akeraged for each specifiedinfile, and a single eerage
angle is plotted for each run. Note that with tteeoption, arguments must bevgn in a dightly
different order than without this optionThe runfile aguments must be specified after theo tw
waveform number arguments, rather than a singigfile agument before the avdorm numbers.
Also, nooutfileagument can be specified when usirag If you want to see the areraged output
plot, you must redirect the standard output to a file usingtheHaracter With -a, it's asssumed
that all the arguments after theawvavdiorm numbers areunfile names, and you can specify as
mary of these as you wishFinally, you cant combine—f and —a options, as theare mutually
exclusive — generating frames requires stepping through thedata.

Note also that you can use wildcards for file hame matching forutifde aguments (e.g.¥, 2,
[a—z]) but when you do the filename suffipfm or .frm) must be specified so the shell can match
actual file names. When you explicitlyvgiun names without a suffix, th&m or .prm sufix is
assumed automatically if none iv@i.

Becausegenssppwill use the same tavwavdorm numbers for all the runs you specifpu must
be consistent in o you name and number all yourawdorms. For instance, if you manually
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rectify and filter ENGS/EMGs after capture, you should try to do it in the same order for all runs,
or explicitly specify the resulting avdorm numbers when filtering so tiee consistent. The final
graph will use the ewdorm names from the lastinfile analyzed.

—an Specifies that burst start positions are collected and compared acooss tmre runfile argu-
ments, using three statistical analyses: a Shapillost and a QQ plot to test for normality of
the angular data, and aat§on-Wliams test to compare dispersion patterns across the feors.
the first two tests, which are based on linear statistics, and not circular statistics, data are taken rel-
ative b the mean angle for each run, so thatythall correctly treat angles close to 0 or 360
degrees as being close to each ath&he Watson-Wiiams test is part of the circular statistics
module of the R statistical package. Therefore, both the R package and the circular module for it
must be installed on the system for thign option to work. As with the —a option described
above, the runfile aguments must folle the two wavdorm number arguments, and all the other
caveats associated with thea option apply

—ang Specifies that burst start positions for eaghfile are output to the standard outpufalues are
given as agles in degrees, followed by thenfile name, in CSV (comma-separated values) format,
suitable for import into a spreadsheet or other data analysisaseftwAswith the —a and —an
options described abe, the runfile aguments must folle the two wavdorm number aguments.
Output should be redirected to a file using thécharacter.

As of the June 6, 2016ewsion,genssppcan also reuse angle data as output by-tireg option.

You can specify a CSV file of angle data instead of a run file, to reanalyse extracted angle data
later, or process angle data not originating from run fil&his file must hee a.csvor .txt file

suffix. While this is specifically intended for use with than option, you can also use it to plot

raw or averaged angles.For the plots, labels will be sparse as most of the labeling ixtiacted

from run files is absent in the CSV fil&lhe two wavdorm numbers must still be specifiedjtb

will be ignored when analysing CSV angle data.

——help
Causes the program to output a summary of command usage and options.

EXAMPLES
gensspp —¢0.05,0.001 03809003 7 9 | xhpgl
Simple case using mostly @efits. The03809003 in the command line is the runfile analyzed in
Tutorial 13 (see belw). Two dfferent p values are specified, for which confidence ingswwill
be plotted.

gensspp —cw —c0.05,0.001 —xp2 -yp4 -t50s,100s 03809003 9 7 | xhpg|
Subset of the same data, wimoin a clockwise (compass-style) polar plot, with X and Y axasev
forms swapped, alternate pen numbers specified, and time wréts ggplicitly for the analysis
range.

gensspp —¢ —xp2 -yp4 —a 15 17 mn2[2-5]-00.prm | xhpgl
Averages are plotted, one per run, for runfiles mn22-00 through mn25-00.

gensspp —an 15 17 mn2[2-5]-00.prm
Performs a circular statistics analysis on the angles representedvidprm 17, relatie © the
cycles on vavdorm 15. Results of the Shapiro-Wilk test andaWon-Wlliams test appear on the
standard output (the terminal window), and the Q-Q plots appear in a pop-upwindo

gensspp —ang 15 17 mn2[2-5]-00.prm > mn22-25-w17v15.csv
The angles represented byawdorm 17, relatte o wavdorm 15, are sad in the specifiedcsv
file.

gensspp —an 15 17 mn22-25-w17v15.csv
The angles a&d in the .csvfile from the example alve ae reanalysed later using circular statis-
tics.
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FILES
sspmnnn.plt default output HPGL plot files when using —f
sspmnnn.gif default output GIF image files when using —f
SEE ALSO
analysis(1), genplot(1), rawwfplt(1), hpgl2gif(1)
http://www.scrc.umanitoba.ca/doc/faq.html#q4.4
for more information on polar plots in SCRC analysis saiffew
http://www.scrc.umanitoba.ca/doc/tutorial/tutorial_13.html
for more information on making polar plots using gensspp.
http://www.scrc.umanitoba.ca/doc/tutorial/tutorial_18.html
for information on making animations of multiple frame output (use gensspp rather whaiplta
in step 2).
BUGS

Genssppllows the use of thec option on graphs ofv@raged data generated with tha option, but the
Rayleighs aitical values that are calculated and shown are essentially meaningless for a samgie of a
aged angles. The test is intended for a samplevofista.
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