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Chapter 1. Overview

There are four main components to the tools. The following sections describe each of these components
in detail.

1.1. Image Wrapping

1.1.1.

1.1.2.

1.1.3.

The"Image Wrapping" component contains tools that read, write and manipulate BXH or XCEDE header
filesthat "wrap" image files.

BXH/XCEDE creation tools

These tools will create a BXH (or XCEDE, if the --xcede option is specified) XML file that "wraps' the
image data in the various supported formats. The supported formats and programs are:

 Autodetect - bxabsorb (Section A.18)

* AFNI - afni2bxh (Section A.1)

Analyze7.5/SPM/NIfTI-1 - analyze2bxh (Section A.2)

* DICOM - dicom2bxh (Section A.22)

GE P-file - pfile2bxh (Section A.37)

GE Signa5.x - signafive2bxh (Section A.41)
* GE XImg - ximg2bxh (Section A.43)

Some of the important metadata in the image headers are extracted into the XML file using a standard
naming scheme.

Inatypical installation, most of these tools are symbolically linked to the same executable -- the behavior
of the toal is switched based on the name of the link. This executable, bxhabsor b, attempts to autodetect
the format of the input images, whereas the other tools assume a given input format.

BXH/XCEDE conversion tools

These tools convert from BXH or XCEDE into other image formats:
» bxh2analyze (Section A.4)
* bxh2pgm (Section A.5)

* bxh2ppm (Section A.6)

BXH/XCEDE manipulation tools

These tools manipulate the BXH or XCEDE file in various ways. Any single non-XML image file can
also be sent as an input, in place of a BXH/XCEDE file, as long as bxhabsorb can recognize it (if you
send asingle DICOM file, it will act asif the --search-for-others option is specified). Note that you cannot
specify multiple image files (say, a set of 3-D NIfTI-1 files) using this option -- in that case, you need to
use one of the Image Wrapping tools listed in Section 1.1.
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* bxhreorient (Section A.19)
 bxhselect (Section A.20)

* bxhsetorient (Section A.21)

» dumpheader (Section A.23)

* extractimagedata (Section A.26)
* extractxyztdata (Section A.27)

* printfrags (Section A.39)

1.2. BXH/XCEDE QA tools

These tools perform QA (quality assurance) calculations and produce images, graphs, and/or XML data
as output. fmriga_phantomqga.pl and fmriga_generate.pl produce an HTML report with various QA
measures. fmriga_phantomga.pl was designed for fMRI images of the BIRN stability phantom, and
fmriga_generate.pl has been used for human fMRI data. These two tools depend on various subsidiary
tools (listed below) to perform various tasks, which can be used individually.

As mentioned in \ref manipulation, any single non-XML image file can also be sent as an input to all of
the tools that don't end in .pl (i.e. the tools that are not perl scripts).

» fmriga_phantomga.pl (Section A.33)
» fmriga_generate.pl (Section A.30)

» fmriga_count (Section A.29)

» fmriga_minmax (Section A.31)

» fmriga_oediff (Section A.32)
 fmriga_phantomga (Section A.34)

» fmriga_spikiness (Section A.35)

» fmriga_volmeasures (Section A.44)

1.3. XML events

1.3.1. bxh_eventstats and related image processing and
statistical tools

bxh_eventstats is an event-based epoch averaging tool. It collects event-synchronized "snippets' of the
fMRI response, averages them, and optionally correlates them to atemplate hemodynamic response or to
other averaged "snippets'. The times of the chosen fragments are selected by querying XML eventsfiles
for events matching given characteristics. bxh_eventstats uses various subsidiary tools that may also be
used directly.

» bxh_eventstats (Section A.13)

* bxh_brainmask (Section A.7)




Overview

1.3.2.

1.3.3.

bxh_correlate (Section A.8)

bxh_epochavg (Section A.9)

bxh_mean (Section A.15)

bxh_tfilter (Section A.16)

bxh_ttest (Section A.17)

Various screeds on topics related to bxh_eventstats can be found in 2?2,

XML events file creation tools

These tools are used to create the XML events files used by bxh_eventstats and other tools. Event data
can currently be extracted from text files generated by E-Prime, Presentation, CIGAL, and other software
that generates tabular text data.

» eprime2xml (Section A.24)
* presentation2xml (Section A.38)
 showplay2xml (Section A.40)

 eventstable2xml (Section A.25)

XML events file manipulation tools

These tools are used to manipulate XML eventsfiles:
» bxh_event2table (Section A.10)
» bxh_eventmerge (Section A.11)

» bxh_eventresp (Section A.12)




Chapter 2. QA tools

This package provides several toolsto perform QA (quality assurance) calculations. They produceimages,
graphs, and/or XML data as output. fmriga_phantomqga.pl and fmriga_generate.pl are the main tools
and produce an HTML report with various QA measures. fmriga_phantomqga.pl was designed for fMRI
images of the BIRN stability phantom, and fmriga_generate.pl has been used for human fMRI data.

2.1. BIRN Agar Phantom QA

Thetool fmriga_phantomqga.pl implements several recommendations of the fBIRN Calibration working
group in analyzing fMRI data from a spherical agar-filled phantom. A subset of these recommendations
come from the following publication:

Notesareincluded below for any metrics whose implementation differsfrom those described in that report.

To run the tool, provide a minimum of two arguments -- first, the image data as wrapped by a BXH or
XCEDE file, and second, the name of the directory where the outputs should go. This directory should
not exist, unless the --overwrite option is specified. So, for example, if you have a set of DICOM files,
you could do something like:

di con2bxh *. dcm WRAPPED. bxh
fnri ga_phant onga. pl WRAPPED. bxh OUTPUTQADI R

Severa options to the QA tool are available, and documentation of these are available by running
fmriga_phantomqga.pl --help.

To avoid cutting and pasting wholesal e from the text of the paper, we refer to the Friedman, Glover (2006)
paper for documentation and justifications of several metrics. The differences between (and additions to)
the metrics described in the paper are described below:

Initially discarded vol unes If the number of timepointsinthedataiseven,
then the first 2 timepoints are discarded, as
recommended in the paper. However, since
several metrics depend on an even number of
volumes, if the number of timepointsis odd,
then 3 timepoints are discarded.

RO The ROI used in these computation (when
specified) is an NxN sguare in the center of
the middle slice of the volume. Thistool uses
N=15 voxels for a 64x64 voxel image by
default, but can be adjusted with the --roisize
option. The current recommendation fromthe
paper for a 64x64 voxel image is an ROI
of 21x21 voxels, but the default remains at
15x15 to maintain compatibility with earlier
revisions of the protocol.

Drift In the paper, the signal drift is calculated on
the second-order polynomia fit of a signal
composed of the mean intensities for each
volume across the ROI. This value is listed
as driftfit in the output of this QA tool.
The value drift as calculated by this tool,




QA tools

Fourier anal ysis

Addi ti ons

however, is calculated on the unfitted (i.e.
raw) signal.

The y-axis in the frequency spectrum images
generated by this tool is scaled by the mean
of the raw mean ROI signa (see above),
and matches what the paper suggests will
be implemented in a "future version" of the
protocol. Tolimit any confusion, they-axis of
the plot is annotated as "mean scaled".

Several newer analyses beyond those
described in the paper have been added to the
QA report (and are documented bel ow).

The GSL function gd_multifit_linear() is used to perform the polynomial fit for the metrics described

in the Friedman, Glover paper.

The output directory will contain several images and datafiles, including an XML file 'summaryQA .xml'
which encodes many of the QA metrics into XCEDE2 format. The images and several acquisition and
summary values can be displayed by opening the fileindex.html in any web browser.

At the top of index.html are a series of images based on recommendations from the Friedman, Glover

paper:

Raw si gnal

Magni t ude spectrum

Wei skof f anal ysi s

Several more images follow:

FWAM (ful | -wi dth hal f-maxi mun

This image plots the mean intensity of the raw signa
across the ROI for each timepoint, as well as the second-
order polynomial fit of the same signal. Displayed in the
graph are the summary values percent fluctuation, drift and
driftfit (see note above). These values are also available in
summaryQA.xml as "percentFluc", "drift", and "driftfit".

This image plots a Fourier transform of the signal, with the
y-axis scaled to be a percentage of the mean of theraw signal
intensity across the ROI. Some other summary values are
also displayed here: "mean”, "SNR", and "SFNR" (also in
summaryQA .xml with the same names).

This plots the observed and theoretical coefficients of
variation for voxels within various ROI sizes up to the
maximum ROI size.

If AFNI tools were installed when running
the QA, three images plotting the FWHM
values over time (in each of X, Y, and
Z dimensions). FWHM is caculated on
the motion-corrected, 2nd-order polynomail
detrended, masked data. The order of
operations follows this sequence (note that 2
or 3 volumes [by default] are removed from
the input before executing):

3dvolreg --prefix REG | NPUT
3dDetrend --polort 2 --prefix
DETREND REG
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Center of Mass

Ghost anal ysi s

3dTstat --nean --prefix MEAN REG
3dAut omask --q --prefix MASK MEAN
3dFWHWK - -dset DETREND --mask MASK - -
out FWHWALS

The center of mass in the X, Y, or Z
dimension is the weighted mean intensity
over each volume, where the weights are
the X, Y, or Z indices of each voxe. If
the phantom is always fully within the field
of view, this can be a simple indication of
whether the object being imaged somehow
changed position during scanning. If AFNI
toolswereinstalled when running the QA, the
more sophisticated output of 3dvolregisalso
plotted here (shifted along the y-axisto match
the first value of the center-of-mass).

For EPI sequences, this image plots the
"ghostiness" of the data. The ghost metric is
calculated for each volume by calculating a
dilated mask ("original mask™) of the motion-
corrected, detrended data, and shifting it by
N/2 voxels in the appropriate axis to create a
"ghost mask”. The mean intensities of those
voxels in the original mask and not in the
ghost mask, and of voxelsin the ghost mask
and not in the original mask are calculated.
The mean intensity of the top 10 percent
of ghost-only voxels ("meanBrightGhost")
is adso caculated. The ghost values are
plotted as a percentage of the mean intensity
of non-ghost voxels. The dilated mask is
generated using the following sequence of
AFNI commands:

3dvolreg --prefix REG | NPUT
3dDetrend --polort 2 --prefix
DETREND REG

3dTstat --nmean --prefix MEAN REG
3dAutomask --q --dilate 4 --prefix
MASK MEAN

Four more images from the original Friedman, Glover paper follow:

Qdd- even difference

Mean

St andard Devi ati on

SFNR

Thiscorrespondsto the " Static Spatial NoiseImage” inthe

paper.

This corresponds to the "Signal Image" in the paper.

This corresponds to the "Temporal Fluctuation Noise
Image" in the paper.

Thiscorrespondsto the " Signal-toFluctuation-Noise Ratio
(SFNR) Image" in the paper.

After thisfollows atable of the acquisition parameters, if available, extracted from the original input data

files.




Appendix A. BXH/XCEDE Tools usage
A.l. Usage for afni2bxh

Usage:
af ni 2bxh [opts] afnifile. HEAD out put . bxh

This program creates an XM. w apper for AFN images

--inputsfronfile <str>
--inputsfronfil e=<str>

Read list of input files fromthis file.
--version

Print version string and exit.
--hintsizex <size_t>
--hintsi zex=<si ze_t >
--hintsizey <size_t>
--hintsizey=<si ze_t >
--hintsizez <size_t>
--hintsizez=<si ze_t>
--hintsizet <size_t>
--hintsizet =<si ze_t>
--hintorigi nx <doubl e>
--hintorigi nx=<doubl e>
--hintoriginy <doubl e>
--hintorigi ny=<doubl e>
--hintoriginz <doubl e>
--hintorigi nz=<doubl e>
--hintorigint <doubl e>
--hintorigi nt =<doubl e>
- - hi nt spaci ngx <doubl e>
- - hi nt spaci ngx=<doubl e>
- - hi nt spaci ngy <doubl e>
- - hi nt spaci ngy=<doubl e>
- - hi nt spaci ngz <doubl e>
- - hi nt spaci ngz=<doubl e>
- - hi nt spaci ngt <doubl e>
- - hi nt spaci ngt =<doubl e>
- - hi nt gapx <doubl e>
- - hi nt gapx=<doubl e>
- - hi nt gapy <doubl e>
- - hi nt gapy=<doubl e>
--hintgapz <doubl e>
- - hi nt gapz=<doubl e>
--hintgapt <doubl e>
- - hi nt gapt =<doubl e>

These options will provide a hint to the programof the 'size'
‘origin', 'spacing', or 'gap' of the specified dinension. Sone inmage
types will not use all these values. |In particular, sizex and sizey
are assuned correct in nost inmage headers, but they, as well as sizez
and sizet options may be useful with image type 'pfile’'. Oigin and
spaci ng hints will be used by npst inage types

--forceorientation <str>

--forceorientati on=<str>
This option will force the |abeled orientation of the inage to match
the given three letter orientation code. Each letter nmust come from
the following groups in any order: R(ight) or L(eft); A(nterior) or
P(osterior); S(uperior) or I(nferior). Only one letter fromeach group

is allowed.
--xcede

Wite XCEDE-style XM files.
--xcede2
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Wite XCEDE 2-style XM files.
A.2. Usage for analyze2bxh

Usage:
anal yze2bxh [opts] [anal yzefiles...] output.bxh

This program creates an XM. w apper for Analyze7.5/SPM N fTI-1 images

--orientation <str>

--orientation=<str>
Oientation of inmage, letters indication which way theX, Y, and Z
dinensions (in that order) are pointing (e.g. LPS, IRP). Default is
RAS (i.e. orientation used by SPM, or that specified in acconpanying
SPM .mat files. This option overrides all infoin SPM.mat files
and/or the Analyze 'orient' field (if --strictanalyze is specified)
Equi val ent to (and overrides) --forceorientation

--strictanalyze
Don't use SPM.mat files and use Anal yze convention for orientation
The 'orient' field in the anal yze header is parsed, and the default
case (i.e. it is zero) neans 'LAS

--avwbyt eorder <str>

- -avwbyt eor der =<st r >
Specify byte order for AVWfiles (which don't store this info). This
field should be '"I' for little-endian or 'b' for big-endian

--inputsfronfile <str>

--inputsfronfil e=<str>
Read list of input files fromthis file.

--version
Print version string and exit.

--hintsizex <size_t>

--hintsi zex=<si ze_t >

--hintsizey <size_t>

--hintsizey=<si ze_t >

--hintsizez <size_t>

--hintsizez=<si ze_t>

--hintsizet <size_t>

--hintsizet =<si ze_t >

--hintorigi nx <doubl e>

--hintorigi nx=<doubl e>

--hintoriginy <doubl e>

--hintorigi ny=<doubl e>

--hintoriginz <doubl e>

--hintorigi nz=<doubl e>

--hintorigint <doubl e>

--hintorigi nt =<doubl e>

- - hi nt spaci ngx <doubl e>

- - hi nt spaci ngx=<doubl e>

- - hi nt spaci ngy <doubl e>

- - hi nt spaci ngy=<doubl e>

- - hi nt spaci ngz <doubl e>

- - hi nt spaci ngz=<doubl e>

- - hi nt spaci ngt <doubl e>

- - hi nt spaci ngt =<doubl e>

- - hi nt gapx <doubl e>

- - hi nt gapx=<doubl e>

- - hi nt gapy <doubl e>

- - hi nt gapy=<doubl e>

--hintgapz <doubl e>

- - hi nt gapz=<doubl e>

--hintgapt <doubl e>

- - hi nt gapt =<doubl e>
These options will provide a hint to the programof the 'size'
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‘origin', 'spacing', or 'gap' of the specified dinension. Sone image
types will not use all these values. |In particular, sizex and sizey
are assuned correct in nost inmage headers, but they, as well as sizez
and sizet options may be useful with image type 'pfile’'. Oigin and
spaci ng hints will be used by npst inage types.

--forceorientation <str>

--forceorientati on=<str>
This option will force the |abeled orientation of the inage to match
the given three letter orientation code. Each letter nust come from
the followi ng groups in any order: R(ight) or L(eft); A(nterior) or
P(osterior); S(uperior) or I(nferior). Only one letter fromeach group

is allowed.
--xcede

Wite XCEDE-style XM files.
--xcede2

Wite XCEDE 2-style XM files.

A.3. Usage for batch_showplay2xmi

Usage:
bat ch_showpl ay2xm pdignfiles...

Thi s program runs showpl ay2xm on each pdigmfile given as an argunent.
If the input file nane is called pdigml, then the output file wll
be call ed events-pdi gml. xm .

A.4. Usage for bxh2analyze

Usage:
bxh2anal yze [opts] input.bxh outputprefix

xcede2anal yze [opts] input.bxh outputprefix

Bot h programs create Analyze 7.5, SPM or NfTI-1 images from BXH or XCEDE-
wr apped i mages (both prograns support both formats). NOTE: XCEDE is only
supported if this programwas conpiled with XSLT support (which in this case,
it has; congratul ations!).

--version
Print version string and exit.
--overwite
Overwite files if they exist.
- -bxh
This option forces output XM. file to be BXH (this option is ignored by
[and is the default behavior of] bxh2anal yze)
--xcede
This option forces output XM. file to be XCEDE (this option is ignored
by [and is the default behavior of] xcede2anal yze)
--xcede2
This option forces output XM. file to be XCEDE2

-b
This option suppresses the witing of a BXH XCEDE header for every
Anal yze header and inage file.

-s
This option suppresses the witing of an SPM.mat file for every
Anal yze header and inage file.

-i
Thi s option suppresses the witing of the image (.inmg) files.

-h
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This option suppresses the witing of the Anal yze header (.hdr) files.

-B
If witing BXH XCEDE headers, instead of witing one header, this
option forces the witing of several BXH XCEDE headers, one per Anal yze
header and image file.

-V
This option suppresses the splitting a tine series into separate
volumes. |f not specified, then each inage file will contain the data
for one volune. |If specified, then each time series will be output as
one large file.

--niftihdr
Generate NIfTlI-1 format header (default is to attenpt to generate a
maxi mal |y conpati bl e header).

--nii
Use NIfTI-1 one-file convention (header and data in same file). CQutput
image files will have the .nii extension. This option automatically
turns on --niftihdr and -v.

--niigz
Same as (and overrides) --nii, but the output will be conpressed and
will have the .nii.gz extension.

- - sprhdr

Assume header will only be read by SPM using SPM specific val ues when
possible (default is to attenpt to generate a maxinally conpati bl e
header) .

--anal yzehdr
Generate "pure" Analyze 7.5 header, whatever that neans. (default is
to attenpt to generate a maximally conpati bl e header).

--preferanal yzet ypes
Prefer the use of only Analyze 7.5 pixel types if we are witing SPM or
NI f TI headers; non-Analyze 7.5 pixel types will be used if
overflow underflow is detected. This option requires either the
--sphdr or --niftihdr options.

--anal yzet ypes
Force the use of only Analyze 7.5 pixel types, even if we are witing

SPMor NfTlI headers. |If necessary, this will cause conversion to a
data type with higher range.
--nosform

For NI fTlI headers, do not wite orientation infornmation into the sform
fields. Default is to wite both gformand sform

--spatialunits <str>

--spatial uni ts=<str>
Force spatial units to a given value. Mst be 'm, 'nm, or 'um.
Qut put nmetadata will not be converted if this does not correctly
represent the input netadata.

--tenmporalunits <str>

--tenporal uni t s=<str>
Force temporal units to a given value. Mist be 's', "ms', or 'us'.
Qut put nmetadata will not be converted if this does not correctly
represent the input netadata.

--zeroorigin
Force the origin fields in the output inages to be [0,0,0] (this is
useful if your analysis software uses 0,0,0 to nmean 'unspecified' , and
you don't want to specify the origin).

A.5. Usage for bxh2pgm

Usage:
bxh2pgm i nput . bxh out put. pgm

Thi s program converts inmages wapped with a BXH or XCEDE header into PGM
format. 3-D or higher dinensionality inages are represented as a sequence of
2-D i mages.

10
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--version
Print version string and exit.

--col orbar <str>

--col orbar=<str>
Wite a horizontal colormap 'bar' to this PGMfile

--colorbarorient <str>

--col orbarorient=<str>
Oientation of colorbar, either 'horizontal' (default) or 'vertical’

--barw dth <uint>

- - barw dt h=<ui nt >
Wdth (in pixels) of colormap 'bar' (default 16)

--barl ength <uint>

- - bar | engt h=<ui nt >
Length (in pixels) of colormap 'bar' (default 256)

--maxval <doubl e>

- - maxval =<doubl e>
By default, if the input element type is floating-point or if the
maxi mum i nput value is greater than 65535, the maxi mumvalue in the
input will be mapped to 65535 (the highest possible PGMvalue) in the
out put PGMimage. --naxval specifies an alternative nmaxi mum i nput
val ue. Input values greater than this will be clipped

--mnval <doubl e>

--m nval =<doubl e>

By default, the mininmumvalue in the input will be napped to 0 (the
| owest possible PGMvalue) in the output PGMinmage. --nminval specifies
an alternative mnimminput value. |nput values smaller than this

will be clipped
--di norder <str>
--di nor der =<str>
Speci fy dinension order as a conma-separated |ist of dimension nanes
--timesel ect <str>
--timesel ect=<str>
Come- separated |list of timepoints to use (first tinepoint is 0). Any
timepoint can be a contiguous range, specified as two nunbers separated
by a colon, i.e. '"START:END . An enpty END inplies the |ast tinepoint.
The default step of 1 (one) in ranges can be changed using
' START: STEP: END', which is equivalent to
' START, START+STEP, START+( 2*STEP), ..., END
--xsel ect <str>
--xsel ect =<str>
Just like timeselect, but for the
--ysel ect <str>
--ysel ect =<str>
Just like timeselect, but for the
--zsel ect <str>
--zsel ect =<str>
Just like timeselect, but for the

x' di mensi on

y' di mensi on

z' dinmension

A.6. Usage for bxh2ppm

Usage:
bxh2ppm i nput . bxh out put. ppm

Thi s program converts inmages wapped with a BXH or XCEDE header into PPM
format. 3-D or higher dinensionality inages are represented as a sequence of
2-D i mages.

--version
Print version string and exit.
--col orbar <str>
--col orbar=<str>
Wite a colormap 'bar' to this PPMfile
--nobr acket
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If --colorbar specified, then --nobracket disables the 'bracket' in the
col orbar that shows the col or range displayed by this inage
--colorbarorient <str>
--col orbarorient=<str>
Orientation of colorbar, either 'horizontal' (default) or 'vertical’
--barw dth <uint>
- - barw dt h=<ui nt >
Wdth (in pixels) of colormap 'bar' (default 16)
--barl ength <uint>
- - bar | engt h=<ui nt >
Length (in pixels) of colormap 'bar' (default 256)
--maxval <doubl e>
- - maxval =<doubl e>
By default, if the input element type is floating-point or if the
maxi mum i nput value is greater than 65535, the maxi mumvalue in the
input will be mapped to the color corresponding to the highest value in
the output PPMinmage. --naxval specifies an alternative nmaxi mum i nput
val ue. Input values greater than this will be clipped
--mnval <doubl e>
--m nval =<doubl e>

By default, the mininmumvalue in the input will be napped to the col or
corresponding to the | owest value in the output PPMimage. --m nval
specifies an alternative mninmuminput value. |nput values snaller

than this will be clipped
--colormap <str>
--col or map=<str>
Use this colormap for converting input values to colors. Valid
colormaps are 'hot', 'bluered', 'grayhot', and 'gray' (default)
--di norder <str>
--di nor der =<str>
Speci fy dinension order as a conma-separated |ist of dimension nanes
--timesel ect <str>
--timesel ect=<str>
Come- separated |list of timepoints to use (first tinepoint is 0). Any
timepoint can be a contiguous range, specified as two nunbers separated
by a colon, i.e. 'START:END . An enpty END inplies the |ast tinepoint.
The default step of 1 (one) in ranges can be changed using
' START: STEP: END', which is equivalent to
' START, START+STEP, START+( 2*STEP), ..., END
--xsel ect <str>
--xsel ect =<str>
Just like timeselect, but for the 'x' dimension
--ysel ect <str>
--ysel ect =<str>
Just like timeselect, but for the 'y' dimension
--zsel ect <str>
--zsel ect =<str>
Just like timeselect, but for the 'z' dimension

A.7. Usage for bxh_brainmask

Usage:
bxh_brai nmask [opts] inputfile outputfile

This programw || attenpt to create a sinple (threshol ded) brain mask given a
BXH or XCEDE-wrapped input image. Qutput is also a BXH or XCEDE-w apped
input image. Calculation of the threshold is nodified using various options

--version
Print version string and exit.
--timesel ect <str>
--timesel ect=<str>
Come- separated list of timepoints to use (first tinepoint is 0). Any
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ti mepoint can be a contiguous range, specified as two nunbers separated
by a colon, i.e. 'START:END . An enpty END inplies the |ast tinepoint.
The default step of 1 (one) in ranges can be changed using
' START: STEP: END', which is equivalent to
' START, START+STEP, START+(2*STEP),...,END . Default is all timepoints
(:).
--xsel ect <str>
--xsel ect =<str>
Just like timeselect, but for the
--ysel ect <str>
--ysel ect =<str>
Just like timeselect, but for the
--zsel ect <str>
--zsel ect =<str>
Just like timeselect, but for the
--overwite
Overwite existing output files (otherwi se error and exit)
--method <str>
--met hod=<str>
Method to use for creating the brain mask
"threshol d marks those voxel s whose nean val ue over time are not |ess
than a given threshold (provided by --filterthresh)
"rank' chooses the largest threshold that allows at |least the n
hi ghest - val ued voxel s (as determ ned by the voxel's mean val ue over
time) where n is specified by --filterrank
"localmn' fits a nth-order polynom al (order optionally specified by
--filterorder) to an intensity histogramof the m ni mumval ue of each
voxel over tine, and chooses the first local mninmm(disregarding the
first histogram bucket) as the threshold. This method assunes the data
follows an intensity distribution with at |east two "hunps", the first
(lower) of which reflects noise
Default is 'rank’
--filterorder <uint>
--filterorder=<uint>
Order of the polynomi al used for --nmethod |ocalmn. Default is 5
--filterthresh <str>
--filterthresh=<str>
Threshol d used for --nethod threshold. |If value ends with the percent
sign (%9, then this is taken as a percent of maxi mumintensity.
Default is '50% .
--filterrank <str>
--filterrank=<str>
Threshol d used for --nethod rank. |f value ends with the percent sign
(%, then this is taken as a percent of the number of total voxels
Default is '20% .
- -debug
Print out debuggi ng nessages

x' di mensi on

y' di mensi on

z' dinmension

A.8. Usage for bxh_correlate

Usage:
bxh_correlate [opts] --tenplate T1,T2,T3... inputxmfile out_rfile
[out _tfile]

This programcorrelates the time series of each voxel in a 4-Dtime series of
volumes (inputxmfile) with a given "tenplate" vector (specified with
--tenplate option). CQutput (in out_rfile) is a 3-D data set storing the
correlation coefficient (r). The optional third argunent (out_tfile) is where
to wite the 3-D data set storing the corresponding t-statistic (derived from

r).

--version
Print version string and exit.
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--optsfronfile <str>
--optsfronfil e=<str>
Programoptions (i.e. those starting with '--'") will come fromthis
file. If this option is specified, then the options in the file will
be applied after all command-line options. The options (and their
argunents) should be specified one per line, with the leading '--
om tted.
--overwite
Overwite existing output files (otherwi se error and exit)
--timesel ect <str>
--timesel ect=<str>
Come- separated |list of timepoints to use (first tinepoint is 0). Any
timepoint can be a contiguous range, specified as two nunbers separated
by a colon, i.e. 'START:END . An enpty END inplies the |ast tinepoint.
The default step of 1 (one) in ranges can be changed using
' START: STEP: END', which is equivalent to
' START, START+STEP, START+(2*STEP),...,END . Default is all timepoints
(:).
--xsel ect <str>
--xsel ect =<str>
Just like timeselect, but for the 'x
--ysel ect <str>
--ysel ect =<str>
Just like tinmeselect, but for the 'y
--zsel ect <str>
--zsel ect =<str>
Just like timeselect, but for the 'z
--tenplate <str>
--tenpl at e=<str>
A comre-separated |ist of numbers making up the tenplate vector to
correlate with the data. This option or --tenpl atevoxel is required
--tenpl at evoxel <str>
--tenpl at evoxel =<str >
A comme-separated x,y,z coordinate (indices start at 0) indicating
whi ch voxel in the dataset to which to do the correlation. The val ue
at that voxel in the output will be 1.0. This option or --tenplate is
required
--maskfile <str>
--maskfil e=<str>
Use this 3-D nask (should be an XM. file) before doing cal cul ati ons.

di mensi on

di mensi on

di mensi on

A.9. Usage for bxh_epochavg

Usage:
bxh_epochavg [opts] outputprefix ingfilel eventfilel[,eventfilelb,...]
[imgfile2 eventfile2[,eventfile2b,...] ...]

This program "queries" a 4-D data set (with corresponding event |ists) and
produces averages of all time courses surroundi ng each event that match the
query. Miltiple independent queries may be specified, and the width and
position and duration of each time course relative to the event is al so
user-specified. Miltiple event files corresponding to the sane i mage data can
be specified separated by commas (the fil enanes/ paths thensel ves are therefore
prohi bited from contai ni ng conmas).

--version
Print version string and exit.

--optsfronfile <str>

--optsfronfil e=<str>
Programoptions (i.e. those starting with '--") will come fromthis
file. If this option is specified, then the options in the file will
be applied after all conmmand-line options. The options (and their

argunents) should be specified one per line, with the leading '--
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om tted.
--overwite
Overwite existing output files (otherwi se error and exit)
--maskfile <str>
--maskfil e=<str>
Use this 3-D nask (should be an XM. file) before doing cal cul ati ons.
--queryl anguage <str>
- - queryl anguage=<str>
The | anguage used for all queries. Valid values are 'XPath' and
"event'. Case is irrelevant. Default is 'XPath'
--query <str>
--query=<str>
A query string as an XPath bool ean expression. WII| be applied as a
predicate filter to each event. Each event node nay or nay not have
onset, duration, type, and value elenents (as well as others)
Exanpl es
--query "val ue[ @ane="'color']="red
--query "val ue[ @ane='color']="red" or val ue[ @ane="color']="blue""
--query "(value[ @anme="'color']="red" or val ue[ @ane='col or']="blue")
and not val ue[ @ane="'field ]="upper' and onset>12000"
Note that sone characters in queries may need to be protected fromthe
shell with quotes (as in the above exanples). Separate instances of
the --query option will result in independent queries, with separate
outputs. Enmpty queries match all events. NOTE: At |east one query
must be specified
--queryfilter <str>
--queryfilter=<str>
If this option is specified, it is an XPath query (like --query) that
is applied to a |list of pseudo-events, each pseudo-event correspondi ng
to an event matching the original query. Each pseudo-event is a
merging of all events that are sinultaneously in effect at the time of

the onset of the real event. |If this query matches the pseudo-event,
the real event passes through the filter. The n-th instance of this
option corresponds to the n-th specified query. |If any --queryfilter

options are specified, there should be exactly one --queryfilter per
--query. Enpty or missing filter queries match everything

--queryepochexcl ude <str>

- - queryepochexcl ude=<str>
Li ke --query, --queryepochexclude specifies an XPat h-based event query.
However, any epoch that includes an event that matches this query wll
be excluded fromthe analysis. The epoch surrounding an event is
specified using --ptsbefore and --ptsafter (or --secsbefore and
--secsafter). The n-th instance of this option corresponds to the n-th
specified query. |f any --queryepochexclude options are specified
there shoul d be exactly one --queryepochexcl ude per --query.Enpty or
m ssing epoch exclusion queries exclude nothing

--queryl abel <str>

--queryl abel =<str>
A textual |abel for the corresponding query. The first instance of
this option corresponds to the first specified query. There should be
at nost one --queryl abel per --query. Default label is the query
nunber .

--ptshefore <int>

- - pt shef or e=<i nt >
How many time points before the event to include in analysis. This
option (or --secsbefore) is required

--ptsafter <int>

--ptsafter=<int>
How many time points after the event to include in analysis. This
option (or --secsafter) is required

--secshefore <doubl e>

- -secshef or e=<doubl e>
How many seconds before the event to include in analysis. This option
(or --ptsbefore) is required

--secsafter <doubl e>

--secsaft er=<doubl e>
How many seconds after the event to include in analysis. This option
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(or --ptsafter) is required.

--basestartoffset <int>

--basestart of f set =<i nt >
Where to start cal culating nean baseline, in nunber of timepoints (TRs)
relative to event tinme. A negative nunber refers to a tinepoint before
the event, 0 is at the time of the event, and a positive nunber is
after the event. Default is O.

- -baseendof f set <int>

- - baseendof f set =<i nt >
Where to end cal cul ati ng nmean baseline, in nunber of tinmepoints (TRs)
relative to event tinme. A negative nunber refers to a tinepoint before
the event, 0 is at the time of the event, and a positive nunber is
after the event. Default is O.

--startpt <uint>

--startpt=<uint>
This nunber of time points at the start of the data will be ignored.
Default is O.

--endpt <uint>

- - endpt =<ui nt >
Tinme points after this point will be ignored. Default is |ast
ti mepoint.

--forcetr <doubl e>

--forcetr=<doubl e>

If specified, this value (in seconds) will replace the TR specified in
the input image file, if any.

--nointerp
If specified, no interpolation will be done -- events will be assuned
to occur at the closest TR/ image acquisition tinmne.

--scal ebl

If specified, values in each epoch are additionally scal ed by dividing
by (after subtracting) the baseline. This affects the 'avg' and 'std’
out put inmages. Percent signal-change images are not witten. WARN NG
Know what you are doing before using this option.

--extracttrials
If this option is specified, the programw ||l wite out epochs for
*all* extracted trials to a file PREFI X_QUERY_ trials.bxh. This file
will be a 5-Dimge file where the 4th di mension goes across tine
points within an epoch, and the 5th di mension represents the gl obal
trial nunber.

--trial summary <str>

--trial summary=<str>
This option enables the creation of "sumraries" of trials before
averagi ng, where summaries are new trials where each point is an
average of some nunber of tinepoints in the original trial. The string
argunent is of the form " QUERY-PTS', where QUERY is a query |abel, and
PTS is a plus('+'")-separated list of "index groups", an "index group"
is a comma-separated |list of indices or ranges (which are two indices
separated by a colon). For exanple "red-0" will create a sunmary
trials containing only the first point in each trial that matches the
"red" query, and "red-0:3+4:7+8: 11" or "red-0,1, 2, 3+4,5, 6, 7+8, 9, 10, 11"
(both are equivalent) will average together the 12 timepoints of each
"red" trial in groups of 4. The outputs will be simlar to other
outputs but will 1ook Iike PREFI X_QUERY_sunmary_PTS avg. bxh etc., but
with the colons (':') replaced with dashes ('-') due to problens sone
file systems have with colons. Note that timepoints are indexed from
0. This option may be specified nore than once.

--trial max
This is an EXPERI MENTAL option. |If specified, a 'seed timepoint and
voxel is found within the optional RO specified by --trialnmaxroi. The

seed tinmepoint is defined as the tinepoint within the epoch average
that has the highest nmean intensity. The seed voxel is then defined as
the voxel with the highest value within the seed timepoint. Then, for
each voxel, a 'trial sequence' is constructed containing the val ue of
that voxel at the seed timepoint within each individual epoch (before
averaging). The output is a 4-D series of volunes (one for each trial)
named PREFI X_QUERY_tri al max. bxh that contains the volunmes at the seed
timepoint in each trial. The seed voxel coordinates are witten to
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PREFI X_QUERY_t ri al naxseed. t xt .

--trial maxroi <str>
--trial maxroi =<str>

The RO used by --trial max

--trial maxseed <str>
--trial maxseed=<str>

This specifies an explicit conma-separated coordinate X Y,Z T for the
seed for --trialmax, to be applied to ALL queries. The T coordinate

must be in the range [0,s-1] where s is the nunmber of tine points in

the epoch. Note that timepoints are indexed from?O

--extracttim ngonly

If specified, only the PREFI X LABEL_timng.txt files will be witten.

--nmenorylinmt <doubl e>
--nmenorylimt=<doubl e>

This specifies the nunber of negabytes of the input data to read at a
time. Default is to read the entire data at once. |If you are running
out of menory due to high-resolution data, or |arge nunbers of
timepoints, this is one way to reduce nenory usage. This is not an
overall nenory usage limt -- actual menmory usage will surely be much
hi gher than this.

A.10. Usage for bxh_event2table

Usage:

bxh_event 2t abl e [opts] eventfiles..

This programtakes XML event files as input, selects events (given
user-specified queries), and wites a table of these events and associ at ed

met adata to standard output. Each row is one event, and each columm represents
a different netadata elenment (like onset, duration, and other val ues specified
in the events file).

--version

Print version string and exit.

--optsfronfile <str>
--optsfronfil e=<str>

Programoptions (i.e. those starting with '--') will come fromthis
file. If this option is specified, then the options in the file will
be applied after all conmmand-line options. The options (and their
argunents) should be specified one per line, with the leading '--

om tted.

--queryl anguage <str>
- -queryl anguage=<st r >

The | anguage used for all queries. Valid values are 'XPath' and
"event'. Case is irrelevant. Default is 'XPath'

--query <str>
--query=<str>

A query string to match events. This option is required

--filterquery <str>
--filterquery=<str>

A query string to filter matched events

--col sep <str>
--col sep=<str>

String to separate colums (default is tab)

A.11l. Usage for bxh_eventmerge

Usage:
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bxh_eventmerge [ --debug ] [ --eventpath XPATH] [ --mergeeventpath XPATH ] [ --
mergequery XPATH ] [ --grabincludeset XPATH ] [ --grabexcludeset XPATH ] | NPUTQUERY
GRABQUERY i nputeventsl. xm inputevents2.xm ... mergeevents.xm

This program takes several input files (inputevents*.xm ) and "merges"
the information from another event file (mergeevents.xm) into each input
file. Here is the algorithm

1. Create sets of event nodes in the input and nmerge event files using the
XPat hs specified by --eventpath and --mergeeventpath. Default for
--eventpath, if not specified, is //events/event (but namespace-agnostic)
and default for --mergeeventpath is the specified or default value of the
--eventpath option

2. Each event node in the input event files will have a "match" val ue created
by appl yi ng the XPath | NPUTQUERY.
3. Each event node in the merge event file will have a "match" val ue created

by applying the XPath specified by the --mergequery option (which is set to
I NPUTQUERY by defaul t)
4. For each event node in the input event file whose "match" value is
not an enpty string, and which matches the "match" value of an event node
in the merge event file:
a. Apply GRABQUERY to the matching nerge event, and recursively copy every
node in the result set, *but*:
i. if --grabincludeset is specified, only include those nodes that are
also in the set created by applying the XPath specified by
--grabi ncludeset to the nmerge event.
ii. if --grabexcludeset is specified, exclude those nodes that are
also in the set created by applying the XPath specified by
--grabexcludeset to the merge event.

5. All non-matching events in the input files will be output w thout
change
The output files will be naned the same as the inputs, but starting

A.12. Usage for bxh_eventresp

Usage:
bxh_eventresp [opts] eventfiles... outputfile

This programtakes event files as input, and selects stimulus and response
events (given user-specified queries). The responses are then nerged into the
cl osest stimulus event within a given tine interval fromthe response

--version
Print version string and exit.

--optsfronfile <str>

--optsfronfil e=<str>
Programoptions (i.e. those starting with '--') will come fromthis
file. If this option is specified, then the options in the file will
be applied after all command-line options. The options (and their
argunents) should be specified one per line, with the leading '--
om tted.

--overwite
Overwite existing output files (otherwi se error and exit)

--queryl anguage <str>

- - queryl anguage=<str>
The | anguage used for all queries. Valid values are 'XPath' and
"event'. Case is irrelevant. Default is 'XPath'

--stinmuery <str>

--stinmuery=<str>
A query string to match stinulus events. This option is required

--stinfilterquery <str>
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--stinfilterquery=<str>
A query string to filter stimulus events

--respquery <str>

--respquery=<str>
A query string to match response events. This option is required

--respfilterquery <str>

--respfilterquery=<str>
A query string to filter stimulus events

--maxrespti me <doubl e>

- - maxr espt i me=<doubl e>
Specifies the longest tine interval (in the same units as the onsets in
the input file) within which a response can be associated with a
stimulus. A negative value represents infinity (default)

--respdel aynanme <str>

--respdel aynanme=<str >
The name to be used to | abel the value for response delay (tine of
response mnus tine of stimulus). Default is not to add this value

- - enbeddedr espdel ayval ues <str>

- - enbeddedr espdel ayval ues=<str>
If the actual response delay is enbedded within (and relative to) an
event that is not strictly a response event, this option lists the
names of the <val ue> el enents (separated by commas) in the
(pseudo-)response events that would store the response delay. Only one
val ue within each event may match this list. This value will be added
to the default response delay (response event time minus stinulus event
time) to calculate the actual response tine/delay.

--noveval ue <str>

--noveval ue=<str>
By default, all values are noved from natched responses to natched

stimuli. |If this option is specified one or nore times, only the
val ues specified by instances of this option will be noved. O her
values will be left alone

--reversenerge
This option reverses the nmerging process -- instead of noving response
event values into matching stimulus events, it will nove the matching

stinmulus event's values into the response event. The response del ay
value (if --respdelaynane is specified) is also put into the response
event. Mke sure this is what you really want to do

A.13. Usage for bxh_eventstats

Usage:
bxh_eventstats [opts] outputprefix ingfilel eventfilela[,eventfilelb...]
[imgfile2 eventfile2a[,eventfile2b...] ...]

This program "queries" a 4-D data set (with corresponding event |ists)
and produces averages of all time courses surroundi ng each event that
match the query. Miltiple independent queries may be specified, and
the width and position of each tine course relative to the event is
al so user-specified. Miltiple event files corresponding to the sane
i mmge data can be specified separated by commas (the fil enanmes/ paths
thensel ves are therefore prohibited fromcontaining conmas). This
program al so correlates the tine series of each voxel in a 4-Dtine
series of volunmes (inputxmfile) with a given "tenplate" vector
(specified with --tenplate option). Qutputs (in FILE cor.bxh and

FI LE_t map. bxh) are 3-D data sets storing the correlation coefficient
(r) and the corresponding t-statistic (derived fromr). T-statistics
of the conparison between two queries is also supported (using the
--tconpare option)

Opt i ons:
- -noaver age
Skip everything up to and includi ng averagi ng/ stddev, just do

19



BXH/XCEDE Tools usage

correlation. Assumes averaging was perforned previously using this
script (or the equivalent) with the same outputprefix and queries
otherwise it will not be able to find the correct files.

--nocorrel ate

Do not

run correlation or single-condition t-tests, just do averagi ng

--optsfronfile <str>
--optsfronfil e=<str>

Programoptions (i.e. those starting with '--') will come fromthis
file. If this option is specified, then the options in the file will
be applied after all command-line options. The options (and their
argunents) should be specified one per line, with the leading '--

om tted.

--createbrai nmask

--brai
--brai

--brai
--brai

--brai
--brai

--brai
--brai

--tfil
--tfil

--tfil
--tfil

--tfil
--tfil

Create a brain mask using bxh_brai nmask (using the default 'l ocalmn
hi stogram net hod) on the first image and use this for all steps. This
option is inconpatible with the --maskfile option

nmaskmet hod <str>

nmaskmnet hod=<st r >

Method to use for creating the brain mask

"threshol d marks those voxel s whose nean val ue over time are not |ess
than a given threshold (provided by --brai nmaskt hresh)

"rank' chooses the largest threshold that allows at |least the n

hi ghest -val ued voxel s (as determ ned by the nean val ue of the voxe
over time) where n is specified by --brai nmaskrank

"localmn' fits a 5th-order polynomal to an intensity histogram of the
m ni mum val ue of each voxel over time, and chooses the first |oca

m ni num (di sregarding the first point) as the threshold. This nethod
assunmes the data follows an intensity distribution with at |east two
"hunps", the first (lower) of which reflects noise

Default is 'localmn'

nmaskor der <uint>

nmaskor der =<ui nt >

Order of the polynom al used for --brai nmasknethod |ocalnmn. Default
is 5

nmaskt hresh <str>

nmaskt hr esh=<st r >

Threshol d used for --brai nmaskmethod threshold. [|f value ends with
the percent sign (%, then this is taken as a percent of maxi mum
intensity. Default is '50%.

nmaskrank <str>

nmaskrank=<str>

Threshol d used for --brai nmaskmethod rank. [|f value ends with the
percent sign (%, then this is taken as a percent of the nunber of
total voxels. Default is '20% .

tertype <str>

tertype=<str>

This option, if present, adds tenporal filtering using a Chebyshev
filter, and chooses which type of filtering to use. Valid choices are

"l owpass', 'highpass', 'bandpass', or 'bandstop'. Each filter is
paraneteri zed by one or nore instances of --tfilterperiod. 'Iowpass
or 'highpass' require one --tfilterperiod option, specifying the stop
or start frequency respectively. 'bandpass' or 'bandstop’' require two

--tfilterperiod options, specifying the start and stop frequencies, in
any order (larger period/smaller frequency is assuned to be start
frequency for 'bandpass' and stop frequency for 'bandstop')

terperiod <doubl e>

t er peri od=<doubl e>

This option specifies the frequency paraneters for the filter in terns
of the period (i.e. 1/frequency) in seconds per cycle. My be

speci fied once for 'lowpass' and 'highpass' filter types, twce for

' bandpass' and 'bandstop' filter types, and nust be greater than 0O
terripple <doubl e>

terrippl e=<doubl e>

This option specifies the percent ripple for the Chebyshev filter. |If
0 [zero], which is the default, then the filter is a Butterworth
filter.

--tfilterorder <uint>
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--tfilterorder=<uint>
Order of the tenmporal filter. Default is 6
--forcetr <doubl e>
--forcetr=<doubl e>
If specified, this value (in seconds) will replace the TR specified in
the input image file, if any.
--queryl anguage <str>
- - queryl anguage=<str>
The | anguage used for all queries. Valid values are 'XPath' and
"event'. Case is irrelevant. Default is 'XPath'
--query <str>
--query=<str>
A query string as an XPath bool ean expression. WII| be applied as a
predicate filter to each event. Each event node nay or nay not have
onset, duration, type, and value elenents (as well as others)
Exanpl es
--query "val ue[ @ane="'color']="red
--query "val ue[ @ane='color']="red" or val ue[ @ane='col or']="Dbl ue
--query "(value[ @anme="'color']="red" or val ue[ @ane='col or']="blue")
and not val ue[ @ane="'field ]="upper' and onset>12000"
Note that sone characters in queries may need to be protected fromthe
shell with quotes (as in the above exanples). Separate instances of
the --query option will result in independent queries, with separate
outputs. Enmpty queries match all events. NOTE: At |east one query
must be specified
--queryfilter <str>
--queryfilter=<str>
If this option is specified, it is an XPath query (like --query) that
is applied to a |list of pseudo-events, each pseudo-event correspondi ng
to an event matching the original query. Each pseudo-event is a
merging of all events that are sinultaneously in effect at the time of

the onset of the real event. |If this query matches the pseudo-event,
the real event passes through the filter. The n-th instance of this
option corresponds to the n-th specified query. |If any --queryfilter

options are specified, there should be exactly one --queryfilter per
--query. Enpty or missing filter queries match everything

--queryepochexcl ude <str>

- - queryepochexcl ude=<str>
Li ke --query, --queryepochexclude specifies an XPat h-based event query.
However, any epoch that includes an event that matches this query wll
be excluded fromthe analysis. The epoch surrounding an event is
specified using --ptsbefore and --ptsafter. The n-th instance of this
option corresponds to the n-th specified query. |If any
--queryepochexcl ude options are specified, there should be exactly one
--queryepochexcl ude per --query. Enpty or mi ssing epoch exclusion
queri es excl ude not hi ng.

--queryl abel <str>

--queryl abel =<str>
A textual |abel for the corresponding query. The first instance of
this option corresponds to the first specified query. There should be
at nost one --queryl abel per --query. Default label is the query
nunber .

--forcetr <doubl e>

--forcetr=<doubl e>

If specified, this will replace the TR specified in the input inmage
file, if any.

--nointerp
If specified, no interpolation will be done -- events will be assuned
to occur at the closest TR/ inmage acquisition tinmne.

--scal eb

If specified, values in each epoch are additionally scal ed by dividing
by (after subtracting) the baseline. This affects the 'avg’ and 'std
out put inages. Percent signal-change images are not witten. WARN NG
Know what you are doing before using this option

--tconpare <str>

--tconpare=<str>
This specifies an additional t-test conparison between two queries
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The string argunent is in the form"A-B", where A and B are query
| abel s (as specified using --querylabel) or query indices (starting
at 1) if no query |abels have been specified. Miltiple instances of
this option are all owed.

--tconparesummary <str>

- -t conpar esummar y=<str>
This option specifies a t-test conparison where the two wavef orns
are constructed by creating a new set of "summary" timepoints each
of which "sumrarize" one or nore tinepoints in the original epoch.
For exanple, in a 12-timepoint epoch, one may be interested in
statistics that treat the epoch as 3 groups of 4 tinmepoints,
and the first point in the "sunmary" epoch is treated as the
mean of the first 4 timepoints, and the second and third summary
timepoints are calculated simlarly. This may also be useful for
bl ock designs where an epoch spans multiple blocks. The format of
the string argunment is "A-B-PTS'" where A and B are query |abels as in
--tconmpare. The grouped subsets of the epoch are specified by PTS,
which is a plus('+')-separated |list of "groups", a "group" being a
conma- separated |ist of either single nuneric tinepoint indices
(within the epoch) or ranges, which are two indices separated by a
colon. For exanple, "A-B-0:3+4:7+8:11" will group into three groups
of 4 timepoints (as described above), and "A-B-0:3,8:11+4: 7"
will aggregate both the first and third sets of 4 points as a group.
| MPORTANT: note that timepoints are indexed fromO0. CQutputs will be
witten to PREFI X_A vs_B PTS tmap. bxh. Miltiple instances of this
option are all owed.

--tenplate <str>

--tenpl at e=<str>
A comre-separated |ist of nunmbers making up the tenplate vector to
correlate with the data. This option is required.

--overwite
Overwite existing output files (otherwise error and exit).

--ptsbhefore <uint>

- - pt shbef or e=<ui nt >
How many time points before the event to include in analysis. This
option is required.

--ptsafter <uint>

--ptsafter=<uint>
How many time points after the event to include in analysis. This
option is required.

--basestartoffset <int>

--basestart of f set =<i nt >
Where to start cal cul ating nean baseline, in nunber of timepoints (TRs)
relative to event time. A negative nunber refers to a tinepoint before
the event, 0 is at the time of the event, and a positive nunber is
after the event. Default is O.

- -baseendof f set <int>

- - baseendof f set =<i nt >
Where to end cal cul ati ng nmean baseline, in nunber of tinmepoints (TRs)
relative to event tinme. A negative nunber refers to a tinmepoint before
the event, 0 is at the time of the event, and a positive nunber is
after the event. Default is O.

--startpt <uint>

--startpt=<uint>
This nunber of time points at the start of the data will be ignored.
Default is O.

--endpt <uint>

- - endpt =<ui nt >
Tinme points after this point will be ignored. Default is |ast
ti mepoint.

--maskfile <str>

--maskfil e=<str>
Use this 3-D nask (should be an XM. file) before doing cal cul ati ons.
This option is inconpatible with the --createbrai nmask opti on.

--extracttrials
If this option is specified, the programw |l wite out epochs for
*all* extracted trials to a file PREFI X_QUERY_ trials.bxh. This file
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will be a 5-Dimge file where the 4th di mension goes across tine
points within an epoch, and the 5th di nension represents the gl oba
trial nunber

--trial max
This is an EXPERI MENTAL option. |If specified, a 'seed timepoint and
voxel is found within the RO specified by --trialmaxroi. The seed

timepoint is defined as the timepoint within the epoch average that has
the highest nean intensity. The seed voxel is then defined as the
voxel with the highest value within the seed tinepoint. Then, for each
voxel, a 'trial sequence' is constructed containing the value of that
voxel at the seed tinepoint w thin each individual epoch (before
averaging). The output is a 4-D series of volunes (one for each trial)
named PREFI X_QUERY_tri al max. bxh that contains the volumes at the seed
timepoint in each trial. The seed voxel coordinates are witten to
PREFI X_QUERY_tri al mnaxseed. t xt .
--trial maxroi <str>
--trial maxroi =<str>
The RO used by --trial max
--trial maxseed <str>
--trial maxseed=<str>
This specifies an explicit conma-separated coordinate X Y,Z T for the
seed for --trialmax, to be applied to ALL queries. The T coordinate
must be in the range [0,s-1] where s is the nunmber of tine points in
the epoch. Note that timepoints are indexed from?O
--trial maxnodel ete
If specified, the tenporary files used by trial maxnodel ete
(PREFI X_QUERY_tri al max. bxh and PREFI X_QUERY_tri al nax. nii.gz) are not
del et ed
--extracttim ngonly
If specified, only the PREFI X LABEL_timng.txt files will be witten.
--nmenorylinmt <doubl e>
--nmenorylimt=<doubl e>
This specifies the nunber of negabytes of the input data to read at a
time. Default is to read the entire data at once. |If you are running
out of menory due to high-resolution data, or |arge nunbers of
timepoints, this is one way to reduce nenory usage. This is not an
overall nenory usage limt -- actual nmenory usage will surely be nmuch
hi gher than this.
--featinputs
If specified, all input inmages are assuned to be FSL/FEAT first-Ileve
anal ysis output directories, and the filtered_func_data i mages will be
used. The inputs will be transformed to the sel ected "averagi ng space"
(see --featavgspace) for averaging, then outputs are transforned to
"out put space" (see --featoutputspace). The appropriate
transformati on matri ces exanpl e_func2hi ghres, exanpl e_func2standard, or
exanpl e_hi ghres2standard nust exist in the "reg" subdirectory of al
input .feat directories
--featdatapath <string>
- - f eat dat apat h=<st ri ng>
If specified, this string overrides the default input data path
"filtered_func_data'. This is a path to a 4-D image relative to the
.feat directory mnus the extension, so, for exanple, specifying
'stats/res4D would operate on the residuals of a first-level FEAT
anal ysi s.
--featavgspace <string>
--featavgspace=<string>
If specified, this specifies the space in which the averages should
be conputed. This can be "highres" or "standard". Default is
to do the averaging in the same space as the outputs (see
- - f eat out put space)
- - f eat out put space <string>
- - f eat out put space=<stri ng>
If specified, this specifies the space into which the FEAT-derived
out puts should be transformed. This can be "highres" or "standard"
(default). Furthernmore, if "standard" is used, al
exanpl e_func2standard matri ces nust match exactly.
--featavgrefvol <string>
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--featavgrefvol =<string>

--featoutputrefvol <string>

--featout putrefvol =<string>
These options specify the reference volune to use for --featavgspace
or --featoutputspace respectively. This nust point to a .nii or
.hdr file (or just specify the base nane w thout the extension)
This volune is only used to determine the resolution and voxe
spaci ng of the outputs. |f specified path is not an absol ute pathnane
the path is relative to the reg subdirectory of the .feat directory.
Default is the "exanple_func" volume in the reg subdirectory of the
.feat directory (i.e. to keep the sanme resolution as the input
functional images). Oher typical values are "standard" and "hi ghres"

A.14. Usage for bxh_eventstats standardize

Usage:
bxh_event st at s_st andardi ze [opts] eventstatsprefixes..

Thi s program standardi zes the outputs of one or nore runs of bxh_eventstats
Each output is specified by the prefix used as the base nane for the output
files witten by bxh_eventstats. These prefixes should include a directory
path if the files are not in the current directory. The inputs to al

speci fied runs of bxh_eventstats nmust have been FSL/FEAT anal yses. All

of the bxh_eventstats output files are transforned to the sane standard brain
used in the FEAT analysis of that data. The output data will be in conpressed
NIfTI-1 format, wapped with .bxh files, and will be named the sane as the
original files, except that the prefix will be extended with "_standardi zed"

Opt i ons:

--refvol <string>

--refvol =<string>
This option specifies the reference volune to use to determ ne the
resol ution and voxel spacing of the outputs. This nust refer to one
of the reference volune headers copied by bxh_eventstats, typically
"func" (default), "highres", or "standard", or nust be a path to a
ANALYZE or NI FTI reference volume (with or w thout extension)

- - updat eonl y
I f specified, existing standardized files are recreated only if the
input data is newer. Standardized files that are newer than their
input data are considered up to date and are ski pped

A.15. Usage for bxh_mean

Usage:
bxh_nean [opts] inputs.bxh... output.bxh

Thi s program cal cul ates per-voxel averages across a sel ected di nension, and
produces an output dataset 'collapsed across that dinmension. |f --dinension
"dataset' is specified, then correspondi ng voxels in each input dataset are
averaged to create an output dataset of the same dinmensionality; in this case

all of the dimensions in all input datasets must match. |f multiple input
dat asets are provided and --di nension 'dataset' is not specified, then they are
concatenated along the | ast (slowest-noving) dinension; i.e. if one specifies
an XYZT 64x64x27x120 time series and an XYZT 64x64x27x130 time series as
inputs, they will be considered together as a single 64x64x27x250 time series
In this case, all dinensions except the | ast dinension nust match in all data
sets.

--version
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Print version string and exit.

--stddev <str>

--stddev=<str>
Cal cul ate standard devi ation too, and put the output in this file.

--sunonly
Cal cul ate only the sumof the data, and don't divide by the nunber of
inputs. This option can not be used with --stddev.

--di mensi on <str>

- -di mensi on=<str>
Sel ect the di mension over which to average. The dinension nust be one
that exists in the input dataset, or nust be 'dataset’'. Default is the
| ast (sl owest-noving) dinension

--outtype <str>

--outtype=<str>
The output will be of this type. Valid types are: float64, float32
uint32, int32, uintl6, intl6, uint8, int8. Note: using this option nay
result in overflow underflow or precision errors if the output type can
not represent the output appropriately. Default is float64 if either
of the inputs are float64, or float32 otherw se

A.16. Usage for bxh_tfilter

Usage:
bxh_tfilter [opts] input.bxh output.bxh

This programruns, on a 4-D data set, a Chebyshev filter across each voxel's
fourth dimension (e.g. tinme course) and wites the results to output.bxh

--version
Print version string and exit.
--overwite
Overwite existing output files (otherwi se error and exit)
--filtertype <str>
--filtertype=<str>
This required option chooses the filter type. Valid choices are

"l owpass', 'highpass', 'bandpass, or 'bandstop'. Each filter is
paraneterized by one or nore instances of --period. 'I|owpass' or

" hi ghpass' require one --period option, specifying the stop or start
frequency respectively. 'bandpass' or 'bandstop' require two --period

options, specifying the start and stop frequencies, in any order
(larger period/snaller frequency is assumed to be start frequency for
' bandpass' and stop frequency for 'bandstop')
--period <doubl e>
- - peri od=<doubl e>
This option specifies the frequency paraneters for the filter in terns
of the period (i.e. 1/frequency) in seconds per cycle. My be
speci fied once for 'lowpass' and 'highpass' filter types, twce for
' bandpass' and 'bandstop' filter types, and nust be greater than O
--ripple <doubl e>
--rippl e=<doubl e>

This option specifies the percent ripple for the Chebyshev filter. |If
0 [zero], which is the default, then the filter is a Butterworth
filter.

--order <uint>
--order=<uint>
Order of the filter. Default is 6
--forcetr <doubl e>
--forcetr=<doubl e>

If specified, this value (in seconds) will replace the TR specified in
the input image file, if any.
- -keepdc

Keep DC conponent (nean signal). Has no effect for |owpass and
bandpass filter types (which already keep the DC conponent)
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A.17. Usage for bxh_ttest

Usage:
bxh_ttest [opts] avgl. bxh stdl. bxh nl.bxh avg2. bxh std2. bxh n2. bxh out_tfile

Thi s program conputes a per-voxel t-statistic between two datasets given their
3-D or 4-D nean, standard deviation, and n images. CQutput (in out_tfile) is a
data set, with the sane dimensions as the input, storing the t-statistic

--version
Print version string and exit.

--optsfronfile <str>

--optsfronfil e=<str>
Programoptions (i.e. those starting with '--") will come fromthis
file. If this option is specified, then the options in the file will
be applied after all conmmand-line options. The options (and their
argunents) should be specified one per line, with the leading '--
om tted.

--overwite
Overwite existing output files (otherwi se error and exit)

--timesel ect <str>

--timesel ect=<str>
Come- separated |list of timepoints to use (first tinepoint is 0). Any
timepoint can be a contiguous range, specified as two nunbers separated
by a colon, i.e. 'START:END . An enpty END inplies the |ast tinepoint.
The default step of 1 (one) in ranges can be changed using
' START: STEP: END', which is equivalent to
' START, START+STEP, START+(2*STEP),...,END . Default is all tinmepoints
(:).

--xsel ect <str>

--xsel ect =<str>
Just like timeselect, but for the 'x' dimension

--ysel ect <str>

--ysel ect =<str>
Just like timeselect, but for the 'y' dimension

--zsel ect <str>

--zsel ect =<str>
Just like timeselect, but for the 'z' dimension

--maskfile <str>

--maskfil e=<str>
Use this 3-D nask (should be an XM. file) before doing cal cul ati ons.

A.18. Usage for bxhabsorb

Usage:

bxhabsorb [ --frontype type ] [ type-specific-opts... ] inputfiles..
bxhout putfile

bxhabsorb [ --frontype type ] [ --inputsfronfile inputlistfile ] [
type-specific-opts...] bxhoutputfile

This program creates a BXH or XCEDE wrapper for the specified input imges. |If
the --fronmtype option is not specified, it attenpts to auto-detect the format
of the input image files. |If it cannot auto-detect the format, it will exit

with an error
--fromype <str>
--fromype=<str>
Type of the input data (pfile, signa5, signafive, iowa-signab
i owa- si gnafive, xing, analyze, afni, nrrd, dicom. |If this optionis
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not specified, attenpt to autodetect format of inputfiles.
--inputsfronfile <str>
--inputsfronfil e=<str>

Read list of input files fromthis file.
--version

Print version string and exit.
--hintsizex <size_t>
--hintsi zex=<si ze_t >
--hintsizey <size_t>
--hintsizey=<si ze_t >
--hintsizez <size_t>
--hintsizez=<size_t>
--hintsizet <size_t>
--hintsizet =<si ze_t >
--hintorigi nx <doubl e>
--hintorigi nx=<doubl e>
--hintoriginy <doubl e>
--hintorigi ny=<doubl e>
--hintoriginz <doubl e>
--hintorigi nz=<doubl e>
--hintorigint <doubl e>
--hintorigi nt =<doubl e>
- - hi nt spaci ngx <doubl e>
- - hi nt spaci ngx=<doubl e>
- - hi nt spaci ngy <doubl e>
- - hi nt spaci ngy=<doubl e>
- - hi nt spaci ngz <doubl e>
- - hi nt spaci ngz=<doubl e>
- - hi nt spaci ngt <doubl e>
- - hi nt spaci ngt =<doubl e>
- - hi nt gapx <doubl e>
- - hi nt gapx=<doubl e>
- - hi nt gapy <doubl e>
- - hi nt gapy=<doubl e>
--hintgapz <doubl e>
- - hi nt gapz=<doubl e>
--hintgapt <doubl e>
- - hi nt gapt =<doubl e>

These options will provide a hint to the programof the 'size'
‘origin', 'spacing', or 'gap' of the specified dinension. Sone image
types will not use all these values. |In particular, sizex and sizey
are assuned correct in nost inmage headers, but they, as well as sizez
and sizet options may be useful with image type 'pfile’'. Oigin and
spaci ng hints will be used by npst inage types

--forceorientation <str>

--forceorientati on=<str>
This option will force the |abeled orientation of the inage to match
the given three letter orientation code. Each letter nmust come from
the followi ng groups in any order: R(ight) or L(eft); A(nterior) or
P(osterior); S(uperior) or I(nferior). Only one letter fromeach group

is allowed.
--xcede

Wite XCEDE-style XM files.
--xcede2

Wite XCEDE 2-style XM files.

PFI LE USAGE
bxhabsorb --fromype pfile [opts] [pfil ehdr imagedatal...] output.bxh
PFI LE OPTI ONS
--forceversion <fl oat>
--forceversi on=<f| oat >
Force version of P-file to be interpreted as this nunber
--mebfirst
Indicates that data is big-endian (default: little-endian)
--di norder <str>
--di nor der =<str>
Come- separ at ed nanes of di mensions from fastest-noving to
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sl owest -novi ng (default: x,y,z,t).
--elenmype <str>
--elenmtype=<str>
Provi de el ement type of inmge data (one of int8, uint8, intl6
[defaul t], uintl6, int32, uint32, float32, or float64).
--usenrorigin
This option extracts the origin fromthe tlhc_[RAS] fields in the MR
structure. This is the default.
--useslicetabl eorigin
The origin coordinates are extracted fromthe slice table at the end of
the P-file header.

SI GNA 5. X USAGE
bxhabsorb --fromype signa5 [opts] [signa5files...] output.bxh
bxhabsorb --fromype signafive [opts] [signa5files...] output.bxh
SI GNA 5. X OPTI ONS
--di nesi ze <size_t>
--di nesi ze=<si ze_t >
Specifies the size of the z dinension (i.e. nunber of slices per
timepoint). Default is to use the nunmber of input files. Equivalent
to (and overrides) --hintsizez.
--dintsize <size_t>
--dintsize=<size_t>
Specifies the size of the t dinension (i.e. nunber of tinepoints).
Default is nunber of input files divided by nunber of slices per
timepoint (as specified by --dinesize). Equivalent to (and overrides)
--hintsizet.

| OM SIGNA 5. X USAGE
bxhabsorb --fronmtype iowa-signa5 imagedir output. bxh
bxhabsorb --fronmtype iowa-signafive inagedir output.bxh
NOTE: the bxhabsorb option --inputsfronfile is not available for the
i owa- si gna5 format
imagedir is a directory containing |.* images

XI MG USAGE
bxhabsorb --fromype xing [opts] [xingfiles...] output.bxh
XI MG OPTI ONS
--di nesi ze <size_t>
--di nesi ze=<si ze_t >
Specifies the size of the z dinension (i.e. nunber of slices per
timepoint). Default is to use the nunmber of input files. Equivalent
to (and overrides) --hintsizez.
--dintsize <size_t>
--dintsize=<size_t>
Specifies the size of the t dinension (i.e. nunber of tinepoints).
Default is nunber of input files divided by nunber of slices per
timepoint (as specified by --dinesize). Equivalent to (and overrides)
--hintsizet.

ANALYZE/ SPM USAGE
bxhabsorb --fromype anal yze [opts] [analyzefiles...] output.bxh
ANALYZE/ SPM OPTI ONS:
--orientation <str>
--orientation=<str>
Oientation of inmage, letters indication which way theX, Y, and Z
dinensions (in that order) are pointing (e.g. LPS, IRP). Default is
RAS (i.e. orientation used by SPM, or that specified in acconpanying
SPM .mat files. This option overrides all infoin SPM.mat files
and/or the Analyze 'orient' field (if --strictanalyze is specified).
Equi val ent to (and overrides) --forceorientation.
--strictanalyze
Don't use SPM.mat files and use Anal yze convention for orientation.
The 'orient' field in the anal yze header is parsed, and the default
case (i.e. it is zero) nmeans 'LAS .
--avwbyt eorder <str>
- -avwbyt eor der =<st r >
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Specify byte order for AVWfiles (which don't store this info). This
field should be '"I' for little-endian or 'b' for big-endian.

AFNI  USAGE
bxhabsorb --fromype afni [opts] afnifile.HEAD out put. bxh

NRRD USAGE
bxhabsorb --fromype nrrd [opts] file.nrrd output.bxh
bxhabsorb --fromype nrrd [opts] file.nhdr output.bxh

DI COM USAGE
bxhabsorb --fromype dicom[opts] [diconfiles...] output.bxh
general options:
- - debug
-d
debug node, print debug information
i nput options:
--force-concat
If the input inmages have different orientation, Study U D, Series U D,
I mageType, etc., then this option nevertheless forces themto be
concatenated into the same volunme. (They woul d ot herw se be
encapsul ated within separate XM_ files.) This option may result in XM
files that do not correctly describe the DICOM data -- use only if you
know what you' re doi ng!
--fil ename-sort
This programnormally sorts input files by various fields in the DI COM
headers. This option forces a sort by filename only. This can be
useful in the case that the fields are unreliable.
--no-sort
This programnormally sorts input files by various fields in the DI COM
headers. This option disables sorting and relies on the order in which
files are provided on the conmand line. This can be useful in the case
that the fields are unreliable.
input file format:
--search-for-others
-s
search for matching files in the sane directory
--read- dat aset
-f
read data set without file meta information
input transfer syntax (only with --read-dataset):
--read-xfer-auto
-t
use TS recognition (default)
--read-xfer-little
-te
read with explicit VRIlittle endian TS
--read-xfer-big
-tb
read with explicit VR big endian TS
--read-xfer-inplicit
-ti
read with inplicit VRIlittle endian TS
out put options:
converting:
--1 oad-short
-M
do not |oad very long values (e.g. pixel data)
error handling:
--ignore-errors
-E
attenpt to convert even if file is damaged

MEH MEZ USAGE
bxhabsorb --fromype nmgh [opts] file.ngh output.bxh
bxhabsorb --fromype nmgh [opts] file.ngz output. bxh
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BXH XCEDE (as input) USAGE
bxhabsorb --fromype bxh [opts] bxhfile outputfile
bxhabsorb --fromype xcede [opts] xcedefile outputfile

A.19. Usage for bxhreorient

Usage:
bxhreorient [options] inputfile [ outputfile [datafileout] ]

This programreorients the inage data given by the input BXH or XCEDE file to

an orientation specified by the user using the --orientation option. It is
assumed that the orientation vectors in the BXH XCEDE file are correct with
respect to the image data. outputfile is required if not using --inplace

option. CQutput is also a BXH or XCEDE file, pointing to an inage data file
(naned by datafileout if specified)

--version
Print version string and exit.

--orientation <str>

--orientation=<str>
This option specifies the new orientation by RRL AP S/I letters
upper- or lower-case, in X Y,Z order, where R neans that dinmension
starts on the left and goes TO THE RI GHT, A neans the di nension goes
fromposterior TO ANTERIOR, etc. For exanple, |IPR neans X goes S->I, Y
goes A->P, and Z goes L->R  Default is RAS (neurol ogical axial, as
used by SPM.

--inplace
Do the reorientation in-place, overwiting the original files (both BXH
and data) with new data. WARNING THI'S OPTION IS DANGEROUS AS | T WLL
ALTER | MAGE DATA BUT MAY NOT UPDATE OTHER | MAGE HEADER METADATA | N THE
WRAPPED DATA FILES! (e.g. if the raw data is DICOM or N FTI, the D COM
or NIFTI headers will not be updated, only the wapper will have the
correct netadata). This option may be renoved in the future

A.20. Usage for bxhselect

Usage:
bxhsel ect [options] inputfile outputfile

Thi s program copi es a subset of the input inmage data based on the various
sel ection options. The selected subset is witten to the output file.

--version
Print version string and exit.

--timesel ect <str>

--timesel ect=<str>
Come- separated |list of timepoints to use (first tinepoint is 0). Any
timepoint can be a contiguous range, specified as two nunbers separated
by a colon, i.e. 'START:END . An enpty END inplies the |ast tinepoint.
The default step of 1 (one) in ranges can be changed using
' START: STEP: END', which is equivalent to
' START, START+STEP, START+( 2* STEP), . .., END

--xsel ect <str>

--xsel ect =<str>
Just like timeselect, but for the 'x' dimension

--ysel ect <str>

--ysel ect =<str>
Just like timeselect, but for the 'y' dimension
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--zsel ect <str>
--zsel ect=<str>

Just like tinmeselect, but for the 'z' dinension.

--overwite

Overwite output files if they exist.

A.21. Usage for bxhsetorient

Usage:

bxhsetorient [options] orient inputfile [outputfile]

This program sets the orientation vectors in the BXH or XCEDE file. NOTE this

program does not
programis useful

reorient or otherw se touch the inmage data itself. This
to fix incorrect or missing orientation vectors in a

BXH XCEDE file. bxhfileout is required if not using --inplace option (and
vice-versa). ‘'orient' specifies the neworientation by R/'L AAP S/| letters,

upper -

or lower-case, in X Y,Z order, where R neans that dinension starts on

the left and goes TO THE RI GHT, A neans the di nension goes from posterior TO
ANTERI OR, etc. For exanple, |IPR neans X goes S->|, Y goes A->P, and Z goes

L->R

--version

Print version string and exit.

--inplace

Do the reorientation in-place,

A.22. Usage for dicom2bxh

Usage:

di com2bxh [opts] [diconfiles...] output.bxh

This program creates an XM. w apper for DI COM i nages.

gener al

options:

- -debug

-d

debug node, print debug information

i nput options:
--force-concat

If the input inmages have different orientation, Study U D, Series U D,

| mageType, etc., then this option nevertheless forces themto be

concatenated into the same volunme. (They woul d ot herw se be

encapsul ated within separate XM_ files.) This option may result in XM

files that do not correctly describe the DICOM data --
know what you' re doi ng!

--fil ename-sort
This programnormally sorts input files by various fields in the DI COM

headers. This option forces a sort by fil ename only.
useful in the case that the fields are unreliable.

--no-sort
This programnormally sorts input files by various fields in the DI COM

headers. This option disables sorting and relies on the order in which
files are provided on the conmand line. This can be useful in the case

that the fields are unreliable.

input file format:
--search-for-others

-S

search for matching files in the sane directory

- -read- dat aset

overwiting the original

BXH file.

use only if you

This can be
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-f
read data set without file meta information
input transfer syntax (only with --read-dataset)
--read-xfer-auto
-t
use TS recognition (default)
--read-xfer-little
-te
read with explicit VRIlittle endian TS
--read-xfer-big
-tb
read with explicit VR big endian TS
--read-xfer-inplicit
-t
read with inplicit VRIlittle endian TS
out put options
converting
--1 oad-short
-M
do not |oad very long values (e.g. pixel data)
error handling
--ignore-errors
-E
attenpt to convert even if file is damaged
addi ti onal options:
--inputsfronfile <str>
--inputsfronfil e=<str>
Read list of input files fromthis file.
--version
Print version string and exit.
--hintsizex <size_t>
--hintsi zex=<si ze_t >
--hintsizey <size_t>
--hintsizey=<si ze_t >
--hintsizez <size_t>
--hintsizez=<si ze_t >
--hintsizet <size_t>
--hintsizet =<si ze_t >
--hintorigi nx <doubl e>
--hintorigi nx=<doubl e>
--hintoriginy <doubl e>
--hintorigi ny=<doubl e>
--hintoriginz <doubl e>
--hintorigi nz=<doubl e>
--hintorigint <doubl e>
--hintorigi nt =<doubl e>
- - hi nt spaci ngx <doubl e>
- - hi nt spaci ngx=<doubl e>
- - hi nt spaci ngy <doubl e>
- - hi nt spaci ngy=<doubl e>
- - hi nt spaci ngz <doubl e>
- - hi nt spaci ngz=<doubl e>
- - hi nt spaci ngt <doubl e>
- - hi nt spaci ngt =<doubl e>
- - hi nt gapx <doubl e>
- - hi nt gapx=<doubl e>
- - hi nt gapy <doubl e>
- - hi nt gapy=<doubl e>
--hintgapz <doubl e>
- - hi nt gapz=<doubl e>
--hintgapt <doubl e>
- - hi nt gapt =<doubl e>

These options will provide a hint to the programof the 'size'
‘origin', 'spacing', or 'gap' of the specified dinension. Sone inmage
types will not use all these values. |In particular, sizex and sizey

are assuned correct in nost inage headers, but they, as well

and sizet options may be useful with image type 'pfile’'. Oigin and
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spaci ng hints will be used by npst inage types.

--forceorientation <str>

--forceorientati on=<str>
This option will force the |abeled orientation of the inage to match
the given three letter orientation code. Each letter nust come from
the followi ng groups in any order: R(ight) or L(eft); A(nterior) or
P(osterior); S(uperior) or I(nferior). Only one letter fromeach group

is allowed.
--xcede

Wite XCEDE-style XM files.
--xcede2

Wite XCEDE 2-style XM files.

A.23. Usage for dumpheader

Usage:
dunpheader inputfile

This programprints a sinplistic summary of the BXH or XCEDE file given as input.
A.24. Usage for eprime2xml

Usage:
eprime2xm instructions.txt eprime.txt [outputevents.xm ]

eprime2xm takes an E-Prime output file as exported as text from
the E-Prime software and an instruction file, and creates an
XML event file. The instruction file indicates which col ums
inthe E-Prine file are of interest and what they shoul d nmap

to in the output event file. |If the output file is not specified,
the event data is witten to standard output.
Opt i ons:

--xcede2

Wite in XCEDE2 fornat.

--xcede2dat ai d=I D
ID for the XCEDE 2 data el ement (default: auto-generated based
on hostnane, process ID, and current tine)

--extracttabl e
Instead of creating XM. as output, output as tabular text.
This is a no-op for nost formats, and is really only useful for
converting E-Prine "recovery” logs into a tabular form

- - col utmnarmres
If this options is specified, only the colums of the table are
printed (one per line) and the programexits.

--subtractonset SECS
This option subtracts SECS fromall onset tinmes (default is 0).
This is in addition to any other normalization that may occur
(see use of 'firstnritinme' bel ow).

--col sep SEPARATOR
This option specifies the colum separator (default is tab).

The instruction file |anguage is defined as follows:
COMVAND VALUESPEC [ VALUESPEC. . . ]

where COWAND can be event, param or block. VALUESPEC has one
of the follow ng formats:

[ OUTVALUENANE=] COLUMNNAME] : UNI TS
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OUTVALUENAME=@I'EXT[ : UNI TS]

Each VALUESPEC defines val ues that should be passed through to

the correspondi ng event, param or block. |In the first alternative
listed above, the value conmes froma colum in the input file

(optionally renaned to OUTVALUENAME) and in the second

alternatives, the value is directly specified preceded by a ' @ character.
I f OUTVALUENAME= is missing, then the VALUESPEC is equival ent to:

COLUWMNNAME=COLUMNNAME : UNI TS]

OUTVALUENAME may not contain the equals sign ('='), at sign ('@), quotes,
or whitespace.

Ei t her COLUMNNAME or TEXT nmay contain quoted substrings to protect special
characters like colon (':"), equals sign ('="), at sign (' @), or whitespace;
otherw se these special characters are prohibited. A single quote will
protect all characters until the next single quote, and |ikew se for double
quote. The follow ng exanpl es show equi val ent VALUESPECs:

descri pti on=DESC
description=D E "SC'

onset ="Onset Ti nme": secs
onset =Onset' ' Ti ne: secs
onset=Onse't T'ine:secs

Unquot ed spaces separate VALUESPECs.

"event' conmand:

Each 'event' command creates a class of events in the output
event file, where the contents of the event are specified by
the VALUESPECs. |n general, for each matching row (nore |ater),
it creates an event with the follow ng contents:

<event type="$type" units="$units">
<onset >$onset </ onset >
<dur at i on>$dur ati on</ durati on>
<nane>$nane</ name>
<descri pti on>%descri pti on</descri ption>
<val ue name="OQUTVALUENAMEL" units="UN TS1">VALUEl</val ue>
<val ue name=" OQUTVALUENAME2" units="UN TS2" >VALUE2</ val ue>

</ event >
VALUESPECs whose OUTVALUENAMEs start with a dollar sign ( $) are
"magi c", and are interpreted in a val ue-specific way. VALUESPECs
whose OUTVALUENAMEs start with a percent sign ( %) are explicitly
non-magi c. Any OUTVALUENAME not starting with a %or $is
is assunmed to have an inplicit %unless it matches a |ist of

pre-defined magi ¢ val ues (below), in which case an inplicit $
i s assuned.

Pre-defined nagic values '$type', '$units', 'S$onset', 'S$duration’,
"$name’', and ' $description’ are put in the appropriate child el enent
or attribute of <event> (shown above). Only the '$onset' VALUESPEC
is required. Default value for '$duration'" is zero. Al non-nmagic
val ues are placed in <value> el enents.

The pre-defined nagic value '$DURUNTIL' indicates that any rowin the
input used to create an event will have an ending tinme specified by
the value of columm COLUMNNAME in the current row. Likew se, the

val ue ' $DURUNTI LNEXTROWN does the same thing, but grabs the value from
the next row. These are used to calculate the duration of this event.
This may be specified nore than once, and the first non-NULL col um
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will be used. This option is used when a row does not have a duration
colum, and it nust be cal cul ated based on times in this or the
subsequent row.

By default, only those rows whose '$onset' colum is non-enpty and
non-NULL wi Il be processed as events. Certain magi c OUTVALUENAMES
further restrict the rows that are used for this event command.
"$MATCH and ' $MATCHNONZERO specify a col urm whose val ues i ndicate
whet her that row should be selected -- for '$MATCH , the val ues nust
be non-enpty and non-' NULL'; for ' $MATCHNONZERO , the val ues nust al so
be non-zero. Wth '$MATCHEQUAL', one specifies both a colum and an
actual value to match -- for the ' $SMATCHEQUAL' val ue nane (and only
the ' $SMATCHEQUAL' val ue nane) the VALUESPEC syntax is extended in the
foll owi ng way:

$MATCHEQUAL =COL UMNNAME@VATCHVAL UE

where COLUMNNAME and MATCHVALUE are the two rel evant paraneters.

' bl ock' conmand:

The bl ock command has the sane usage as the event comrand.

The same nagi c val ues apply to bl ock commands as event comrands.
An ' $onset' value is again required, and '$duration' is

optional (assumed to be zero [0] if m ssing).

Each param conmand specifies a list of colums that should be
put in the <paranms> section of the event file. These represent
paraneters that are constant (or default) throughout the events
file. Each VALUESPEC represents one itemto put in the <parans>
el ement as such:

<par anms>

<val ue name="OQUTVALUENAMEL" units="UN TS1" >VALUEl</val ue>
<val ue name=" OQUTVALUENAME2" units="UN TS2" >VALUE2</ val ue>

</ par ans>
Only the first non-enpty, non-NULL field in the columm specified by a

"parami will be used. Be aware of this if this colum does not have
the sane value in every row

There is one magi c QUTVALUENAME (maybe nore later) '$firstnritime',
which will generate the foll ow ng el ement:

<par ans>
<firstnritinme>0</firstnritine>
</ par ans>

If "$firstnritine’ is specified, it (and all '$onset' VALUESPECs)

nust have UNITS specified. Al '$onset' colums are nornalized
by this value, so their units and '$firstnritime' units nust match.

A.25. Usage for eventstable2xml

Usage:
event st abl e2xm instructions.txt inputevents.txt [outputevents.xm]
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event st abl e2xm takes a text tabular events file and an instruction
file, and creates an XM. events file. The instruction file indicates
whi ch colums in the original events file are of interest and what

they should map to in the output event file. |If the output fileis
not specified, the event data is witten to standard out put.
Opt i ons:

--xcede2

Wite in XCEDE2 fornat.

--xcede2dat ai d=I D
ID for the XCEDE 2 data el ement (default: auto-generated based
on hostnane, process ID, and current tine)

--extracttabl e
Instead of creating XM. as output, output as tabular text.
This is a no-op for nost formats, and is really only useful for
converting E-Prine "recovery" logs into a tabular form

- - col utmnarres
If this options is specified, only the colums of the table are
printed (one per line) and the programexits.

--subtractonset SECS
This option subtracts SECS fromall onset tinmes (default is 0).
This is in addition to any other normalization that may occur
(see use of 'firstnritinme' bel ow).

--col sep SEPARATOR
This option specifies the colum separator (default is tab).

The instruction file |anguage is defined as follows:
COMVAND VALUESPEC [ VALUESPEC. . . ]

where COWAND can be event, param or block. VALUESPEC has one
of the follow ng formats:

[ OUTVALUENANE=] COLUMNNAME] : UNI TS
OUTVAL UENAME=@TEXT[ : UNI TS]

Each VALUESPEC defines val ues that should be passed through to

the correspondi ng event, param or block. In the first alternative
listed above, the value comes froma colum in the input file

(optionally renaned to OUTVALUENAME) and in the second

alternatives, the value is directly specified preceded by a ' @ character.
I f OUTVALUENAME= is missing, then the VALUESPEC is equival ent to:

COLUWMNNAME=COLUMNNAME[ : UNI TS]

OUTVALUENAME may not contain the equals sign ('='), at sign ('@), quotes,
or whitespace.

Ei t her COLUMNNAME or TEXT nmay contain quoted substrings to protect special
characters like colon (':"), equals sign ('="), at sign (' @), or whitespace;
otherw se these special characters are prohibited. A single quote will
protect all characters until the next single quote, and |ikew se for double
quote. The follow ng exanpl es show equi val ent VALUESPECs:

descri pti on=DESC
description=D E "SC'

onset ="Onset Ti nme": secs
onset =Onset' ' Ti ne: secs
onset=Onse't T'ine:secs

Unquot ed spaces separate VALUESPECs.

'event' comand:

Each 'event' command creates a class of events in the output
event file, where the contents of the event are specified by
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the VALUESPECs. |n general, for each matching row (nore |ater),
it creates an event with the follow ng contents:

<event type="$type" units="$units">
<onset >$onset </ onset >
<dur at i on>$dur ati on</ durati on>
<nane>$nane</ name>
<descri pti on>%descri pti on</descri ption>
<val ue name="OQUTVALUENAMEL" units="UN TS1" >VALUEl</val ue>
<val ue name=" OQUTVALUENAME2" units="UN TS2" >VALUE2</ val ue>

</ event >
VALUESPECs whose OUTVALUENAMEs start with a dollar sign ( $) are
"magi c", and are interpreted in a val ue-specific way. VALUESPECs
whose OUTVALUENAMEs start with a percent sign ( %) are explicitly
non-magi c. Any OUTVALUENAME not starting with a %or $is
is assunmed to have an inplicit %unless it matches a |ist of

pre-defined magi ¢ val ues (below), in which case an inplicit $
i s assuned.

Pre-defined nagic values '$type', '$units', 'S$onset', 'S$duration’,
"$name’', and '$description’ are put in the appropriate child el enent
or attribute of <event> (shown above). Only the '$onset' VALUESPEC
is required. Default value for '$duration' is zero. Al non-nmagic
val ues are placed in <value> el enents.

The pre-defined nagic value '$DURUNTIL' indicates that any row in the
input used to create an event will have an ending tinme specified by
the value of columm COLUMNNAME in the current row. Likew se, the

val ue ' $DURUNTI LNEXTROWN does the same thing, but grabs the value from
the next row. These are used to calculate the duration of this event.
This may be specified nore than once, and the first non-NULL col um
will be used. This option is used when a row does not have a duration
colum, and it nust be cal cul ated based on times in this or the
subsequent row.

By default, only those rows whose '$onset' colum is non-enpty and
non-NULL wi Il be processed as events. Certain magi c OUTVALUENAMES
further restrict the rows that are used for this event comnmand.
"$MATCH and ' $MATCHNONZERO specify a col urm whose val ues i ndicate
whet her that row shoul d be selected -- for '$MATCH , the val ues nust
be non-enpty and non-' NULL'; for ' $MATCHNONZERO , the val ues nust al so
be non-zero. Wth '$MATCHEQUAL', one specifies both a colum and an
actual value to match -- for the ' $SMATCHEQUAL' val ue nane (and only
the ' $SMATCHEQUAL' val ue nane) the VALUESPEC syntax is extended in the
foll owi ng way:

$MATCHEQUAL =COL UMNNAME@VATCHVAL UE

where COLUMNNAME and MATCHVALUE are the two rel evant paraneters.

' bl ock’ conmand:

The bl ock command has the sane usage as the event comrand.

The same nagi c val ues apply to bl ock commands as event comrands.
An ' $onset' value is again required, and '$duration' is

optional (assumed to be zero [0] if m ssing).

Each param conmand specifies a list of colums that should be
put in the <paranms> section of the event file. These represent
paraneters that are constant (or default) throughout the events
file. Each VALUESPEC represents one itemto put in the <parans>
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el enent as such:
<par ans>

<val ue name="OQUTVALUENAMEL" units="UN TS1">VALUEl</val ue>
<val ue name=" OQUTVALUENAME2" units="UN TS2" >VALUE2</ val ue>

</ par ans>
Only the first non-enpty, non-NULL field in the columm specified by a

"parami will be used. Be aware of this if this colum does not have
the sane value in every row

There is one magi c OUTVALUENAME (maybe nore later) '$firstnritime',
which will generate the follow ng el ement:

<par ans>
<firstnritinme>0</firstnritine>
</ par ans>

If "$firstnritine’ is specified, it (and all '$onset’' VALUESPECs)

nust have UNITS specified. Al '$onset' colums are nornalized
by this value, so their units and '$firstnritime' units nust match.

A.26. Usage for extractimagedata

Usage:
extracti magedata [opts] xmfile outputfile

This programextracts the image data pointed to by the input BXH or XCEDE file
and wites it to outputfile.

--version
Print version string and exit.
--nsbfirst
Extract data as big-endian (default: little-endian).

A.27. Usage for extractxyztdata

Usage:
extractxyztdata [opts] xmfile outputfile

This programextracts the image data pointed to by the input BXH or XCEDE file
and wites it to outputfile. The data is reordered so that the di mensions

labeled "x', 'y', '"z', and 't' are in that order.
--version
Print version string and exit.
--msbfirst
Extract data as big-endian (default: little-endian).

A.28. Usage for ffile2bxh

Usage:
ffile2bxh [ --dinorder "x,y,z,t" ] ffile [datafilel...] outputfile
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This programtakes a Stanford F-file and creates a BXH or XCEDE header using
the nmetadata in the F-file, and points to the image data in the given
datafil es.
--di norder specifies the comma-separated nanes of the dinensions in the
datafiles(s) in order fromfastest-noving to slowest-noving
Default is "x,y,z,t".

--xcede produces an XCEDE file as output.
A.29. Usage for fmriga_count

Usage:
fnriga_count inputfile

Thi s program out puts histograns or counts of voxels in a BXH or XCEDE-w apped
dat aset that match the given conditions. CQutput can be per-slice, per-volune
or for entire dataset (see --granularity). Hi stogramoutput requires the
--histogramoption. |If histogramoutput is not chosen, output is as if there
were one histogram 'bucket'. Conditions are specified as command-I|ine options
described below Default is to 'and' all conditions (but see --aggregate)
Default condition for 'and' aggregate is to match all voxels.Default condition
for 'or' aggregate is to match no voxels. Thus, with no options, this program
prints out the nunber of voxels in the data

--version
Print version string and exit.

--granularity <str>

--granul arity=<str>
Print counts at this granularity. Acceptable values are 'tineseries
(default), 'volune', 'slice', and 'voxel'

--aggregate <str>

--aggregat e=<str>
Conditions are aggregated by this operator, either 'and (default) or
‘or'

--gt <doubl e>

- - gt =<doubl e>
Mat ch those voxels greater than this val ue

--ge <doubl e>

- - ge=<doubl e>
Mat ch those voxels greater than or equal to this val ue

--1t <doubl e>

--1t=<doubl e>
Mat ch t hose voxels less than this val ue

--le <doubl e>

- -1 e=<doubl e>
Mat ch those voxels | ess than or equal to this value

--timesel ect <str>

--timesel ect=<str>
Match only those tinepoints in this comma-separated list of timepoints
(first timepoint is 0). Any tinepoint can be a contiguous range
specified as two nunbers separated by a colon, i.e. 'START:END . An
enpty END inplies the last tinmepoint. The default step of 1 (one) in
ranges can be changed using ' START: STEP: END , which is equivalent to
' START, START+STEP, START+( 2*STEP), . .., END

--xsel ect <str>

--xsel ect =<str>
Just like timeselect, but for the 'x' coordinate

--ysel ect <str>

--ysel ect =<str>
Just like timeselect, but for the 'y

--zsel ect <str>

--zsel ect =<str>

coordi nate
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Just like timeselect, but for the 'z' coordinate.

- - hi stogram
Speci fies that output should be histogram See --histobuckets to
speci fy nunber of buckets, --histobucketwidth to specify w dth of
buckets, or --histobounds to specify bucket boundari es.

--hi st obuckets <int>

- - hi st obucket s=<i nt >
Valid only with --histogramoption. Constructs this many evenly-spaced
hi st ogram buckets. This option is inconpatible with --histobounds or
- - hi st obucket wi dt h.

--hi st obounds <str>

- - hi st obounds=<str>
Valid only with --histogramoption. By default, histogram bucket
boundaries are in nultiples of standard deviations. This option
specifies alternate boundaries for (N + 1) buckets as a space-separated
list of N floating point nunbers. For exanple, --histobounds "0.0 5.0
10.0" will separate voxels with values -infinity < x < 0.0, 0.0 <= x <
5.0, 5.0 <= x <10.0, and 10.0 <= x < infinity. This optionis
inconpatible with --histobucketwi dth or --histobucketsize.

- - hi st obucket wi dt h <doubl e>

- - hi st obucket wi dt h=<doubl e>
Valid only with --histogramoption. Constructs evenly-spaced hi stogram
buckets with this width. This option is inconmpatible with
--hi st obounds or --histobuckets.

A.30. Usage for fmriga_generate.pl

Usage:
fnriga_generate.pl [--overwite] [--verbose]

[ --del et est ddev]

[--del etemean] [--deleteslicevar] [--deletesfnr]

[--del etemask] [--forcetr TR]

[ --zthreshl NUM] [ --zthresh2 NUM ]

[ --percthreshl NUM] [ --percthresh2 NUM ]

[ --qal abel LABEL ] [--standardi zedetrendedneans]

[ --show NAMES ] [ --hide NAMES ]

[ --nocalc NAMES ] [ --calc NAMES ]

[ --timeselect STR ]

[

[

[

[

i

.[

i

--indexjs ] [ --indexnonjs ] [ --debugjs ]
--defergroup ]
--grouponly ]
--filelabel LABEL1 ]
nputfilel
--filelabel LABEL2 ]
nputfile2
out putdir

G ven 4-D input BXH or XCEDE-w apped i mage data, this program produces
an HTML page with various useful QA plots, images, and neasures, such as
mean intensity per volune, center of nass per volune, per-slice variation,
i mges of nean and standard deviation (across time), and others.

Many of the QA nmeasures are also placed in an XM events file for use by
other progranms. The index.htm file (which should be readable by nost
Web browsers) and all other files will be put in outputdir. Various

BXH or XCEDE- wrapped images will be witten during the process -- to
del ete these, use the --del eteXXXX options (the JPEG versions of these

i mges displayed in the web page images will still remain).

--filelabel LABEL
Normal |y, output files corresponding to each input file are named
with a label derived fromthe input file name. These |abels are
guaranteed to be unique within one run of this tool, and so if you
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specify all inputs on the conmand |line, then you are safe
However, if you wish to run input files through the too
separately, then using --filelabel will explicitly override the
automatically-created | abel with the given |abel. You should
specify this once for each input file.

--indexjs

I f specified, use the Javascript-based HTM. page as nmi n report page
(i.e. index.htm). The non-Javascript page will be witten to
i ndex-nonjs. htm .

--indexnonj s
I f specified, use the non-Javascript-based HTM. page as main report
page (i.e. index.htm). The Javascript-based page will be witten to
index-js.htm. This is currently the default.

--debugj s
If specified, non-minified (i.e. readable) Javascript code will be

used, if available

- -def ergroup

If specified, group statistics (i.e. those that depend on data
fromall runs) are not conputed. The group statistics can be
calcul ated later by using the --grouponly option

--grouponly

--t

If specified, only cal culates group statistics from al ready

cal cul ated per-run statistics. For this to work, the tool needs
to know the | abels used for output files when running the
individual inputs. |If this tool is run with exactly the sanme |i st
of input files under --defergroup and --grouponly, then it should
be able to conpute the same | abels. O herw se using the
--filelabel options in both stages is useful

nmesel ect STR

Coma- separated |list of timepoints to use (first timepoint is 0)
Any tinepoint can be a contiguous range, specified as two nunbers
separated by a colon, i.e. 'START:END . An enpty END inplies the
last timepoint. The default step of 1 (one) in ranges can be
changed using ' START: STEP: END', which is equivalent to

' START, START+STEP, START+( 2*STEP), . .., END

--forcetr TR

This specifies the TR (in seconds) for the data (and overrides the TR

in the image data, if any)

--zthreshl NUM
--zthresh2 NUM
--percthreshl NUM
--percthresh2 NUM

A count of images that exceed a given threshold is performed for sone

metrics. These options specify the two avail abl e threshol ds for

absol ute z-score based neasurenents (i.e. how many standard devi ations
fromthe mean) and percent-based neasurenents (i.e. how many percent from
the mean). Defaults are 3 and 4 for the z-score thresholds and 1 and 2

for the percent threshol ds

--qal abel LABEL

--f

This specifies a label to be used in the title of the HTM. report.
Default is to use a string derived fromthe input file nanme(s)

| el abel LABEL

Qutput files corresponding to individual inputs will be nanmed with
a | abel unique to the group of input filenames. To explicitly
specify these | abels, use the --filelabel option. These are
especially useful to avoid nanme collision if using the
--defergroup option to run QA separately on individual runs and
then to use the --grouponly option to do cal cul ati on of group
statistics.

- - st andar di zedet r endedneans

If specified, nmetrics for detrended data are shifted so that their
nmeans are the same

--show NAMES

--hi

de NAMES

--cal c NAMES
--nocal ¢ NAMES

The --show and --hide options turn on or off the automatic display of
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the specified plots. Hi dden plots are still available in the HTM file
and require only clicking on a checkbox to display them The --calc and
--nocal c options enable or disable the calculation of the data used in
the specified plots (uncal cul ated data will therefore not be avail able
for display). These are used to override the default behavior, which
is to calculate and show all data. However, if only --calc options exist
(and no --nocal c options), then only those specified plots are cal cul ated
Li kewi se, if only --show options exist (and no --hide options), then only
those specified plots are automatically displayed
Mul tiple plot names can be specified in the same option by separating them
with conmas, or can be specified in separate --show or --hide options
The avail abl e basic plot names are

vol uneneans, naskedvol uneneans

meandi f f vol umeneans, maskedt di f f vol unmeneans

cmassx, cnmassy, cmassz, maskedcmassx, maskedcrmassy, maskedcrmassz

spect runmean, spectrunmmax

slicevar, 3dToutcount, 3dFWHWK-X, 3dFWHWK-Y, 3dFWHW-Z,

nmeanst ddevsf nr
The followi ng additional plot names are conveni ent shorthands for
groups of the above plots

all, unmasked, masked, maskeddetrended, crmass, maskedcmass, fwhm

spectrum
These nanes do not involve plots, but calcul ati on can be di sabl ed/ enabl ed
wi th nocal c/cal c

cli pped
If conflicting options are provided for any particular plot, then the
last relevant option is used. Thus, you can use

--nocalc all --calc 3dTout count
to disable calculation of all but the voxel outlier plots

A.31. Usage for fmriga_minmax

Usage:
fnriga_mnmax xmfile(s)..

This program merely conputes the mini mum and maxi mum val ues in the input
BXH or XCEDE-w apped dataset and wites themto standard out put.

A.32. Usage for fmriga_oediff

Usage:
fnriga_oediff [opts] xmfile outputfile

G ven a 4-D BXH or XCEDE-w apped tine series, this program cal cul ates the
cunul ative difference between the even images (where the first selected inmage
is 0) and the odd images. The input file nust be BXH or XCEDE file, and the
output is a 3-Dimage in the same format, witten to outputfile.

--version
Print version string and exit.

--timesel ect <str>

--timesel ect=<str>
Come- separated |list of timepoints to use (first tinepoint is 0). Any
timepoint can be a contiguous range, specified as two nunbers separated
by a colon, i.e. 'START:END . An enpty END inplies the |ast tinepoint.
The default step of 1 (one) in ranges can be changed using
' START: STEP: END', which is equivalent to
' START, START+STEP, START+( 2* STEP), ..., END

--xsel ect <str>
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--Xxsel ect =<str>

Just like timeselect, but for the 'x' dimension.
--yselect <str>
--ysel ect =<str>

Just like timeselect, but for the 'y' dinension.

--zsel ect <str>
--zsel ect =<str>
Just like tinmeselect, but for the 'z' dinension.

A.33. Usage for fmriga_phantomqga.pl

Usage:
fnriga_phantonga.pl [--timeselect timepoints] [--zselect slice]
[--roisize size]
[--overwite] [--verbose] [--summaryonly]
xm file [outputdir]

G ven 4-D input BXH or XCEDE-w apped i mage data, this program produces
an HTML page with various QA plots, images, and neasures that were
designed to be used with BIRN calibration phantom fMI i nmages.

The index.htm file (which should be readabl e by nost Wb browsers) and
all other files will be put in outputdir, if specified, or otherwise wll
be placed in the same directory as the input file. Various sunmary
measures will be printed to standard output. --sunmaryonly will only
print the sunmary neasures, and will not save any files.

A.34. Usage for fmriga_phantomqga

Usage:
fnriga_phantonga [opts] xm file [outputbase]

This programis usually called by fnriga_phantonga.pl, and is not likely to be
useful to users on its own. This programtakes a 4-D BXH or XCEDE- w apped
dat aset and cal cul ates and wites various QA nmeasures, designed for fMRl inages
of the BIRN calibrati on phantom

--version
Print version string and exit.

--timesel ect <str>

--timesel ect=<str>
Come- separated |list of timepoints to use (first tinmepoint is 0). Any
timepoint can be a contiguous range, specified as two nunbers separated
by a colon, i.e. 'START:END . An enpty END inplies the |ast tinepoint.
The default step of 1 (one) in ranges can be changed using
' START: STEP: END', which is equivalent to
' START, START+STEP, START+(2*STEP),...,END . Default is to ignore first
2 tinepoints (2:), or 3 if the total nunmber of tinepoints is odd.

--zsel ect <str>

--zsel ect =<str>
Chooses the slice nunmber on which to conpute the statistics. Mist be a
singl e unsigned integer within the range 0 <= x <= (nunslices-1).
Default is nmiddle slice.

--summar yonl y
Don't generate ave, nave, std inmges.

--nof | uct
Don't run fluctuation analysis.

--noroi
Don't run RO -based anal ysi s.

--roisize <uint>
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--roisize=<uint>
Override the default RO size of 30x30 (for 128x128 slices) or 15x15
(for everything else). Specify the length of the edge of the RO box
in voxels.

--maskfile <str>

--maskfil e=<str>
Use this mask (should be an XML file) instead of 30x30 (for 128x128

slices) or 15x15 (or whatever is specified by --roisize). |If 2-D, nust
match slice dinmensions of input data. |If 3-D, all three spatia

di nensi ons nmust match (but only slice specified in zselect will be
used) .

--forcetr <doubl e>

--forcetr=<doubl e>
If specified, this value (in seconds) will replace the TR specified in
the input image file, if any.

A.35. Usage for fmriga_spikiness

Usage:
fnriga_spi kiness [opts] xm file [outputbase]

This programis usually called by wapper scripts, and nay not be useful to
users on its owmn. This programtakes a 4-D BXH or XCEDE- w apped dataset and
cal culates a 'spikiness' nmetric. Various 'spikiness' netrics are available and
are sel ected using options. The size and neaning of the output data is
dependent on the netric being cal cul ated

--overwite

Overwite output files if they exist.
--version

Print version string and exit.
--verbose

Mor e di agnostic out put.

--metric <str>

--metric=<str>
VWi ch netric to return after fitting/detrendi ng data
"diff' returns (value-fit) per voxel
‘zscore' returns (value-fit)/stddev per voxel
"abszscore' returns (value-fit)/stddev per voxel
"afni' returns abs(value-fit)/nstddev per voxel (i.e. sane as returned
by Robert Cox's AFNI 3dDespi ke) where nstddev is a nodified standard
deviation that is less influenced by outlier points
"abszscoreslice' returns average abs(value-fit)/stddev per slice
"jackknife' (default) takes the output of 'abszscoreslice' and finds
the "jackknife" z-score of each slice (over the volune) where the
current slice is ignored in calcul ati ng nean/ stddev.
"jackknife' and 'abszscoreslice' produce a 2-D result set, whereas
every other netric produces a 4-D result set.

--brainthresh <doubl e>

- - brai nt hr esh=<doubl e>
Only voxels with a value greater than its_brainthresh are used in the
cal culation. Oher voxels will return a metric of 0. Default is mnus
infinity or thereabouts

--fit_method <str>

--fit_met hod=<str>
Wi ch fitting/detrending nmethod to use
"mean' (default) sinply uses the nmean of each voxel's tine-course
‘linear' does a linear L1 fit of each voxel tinme-course
"afni' L1-fits the function used in Robert Cox's AFNl 3dDespi ke program
to each voxel's tine-course

--timesel ect <str>

--timesel ect=<str>
Come- separated list of timepoints to use (first tinepoint is 0). Any
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ti mepoint can be a contiguous range, specified as two nunbers separated
by a colon, i.e. 'START:END . An enpty END inplies the |ast tinepoint.
The default step of 1 (one) in ranges can be changed using
' START: STEP: END', which is equivalent to
' START, START+STEP, START+( 2*STEP), ..., END
--xsel ect <str>
--xsel ect =<str>
Just like timeselect, but for the 'x' dimension
--yselect <str>
--ysel ect =<str>
Just like tinmeselect, but for the 'y
--zsel ect <str>
--zsel ect =<str>
Just like timeselect, but for the 'z' dimension

di mensi on.

A.36. Usage for iowa-signafive2bxh

Usage:
i owa- si gnafi ve2bxh i magedi r out put. bxh

This program creates an XM. w apper for Univ. of lowa-style GE Signa5 images.

imagedir is a directory containing |.* images
--xcede

Wite XCEDE-style XM files.
--xcede2

Wite XCEDE 2-style XM files.

A.37. Usage for pfile2bxh

Usage:
pfil e2bxh [opts] [pfilehdr imagedatal...] output.bxh

This program creates an XM. w apper for GE P-files (and associ at ed
reconstructed i mage data).

--forceversion <fl oat>
--forceversi on=<f| oat >
Force version of P-file to be interpreted as this nunber.
--mebfirst
Indicates that data is big-endian (default: little-endian).
--di norder <str>
--di nor der =<str>
Come- separ at ed nanes of di mensions from fastest-noving to
sl owest -novi ng (default: x,y,z,t).
--elenmype <str>
--elenmtype=<str>
Provi de el ement type of inmge data (one of int8, uint8, intl6
[defaul t], uintl6, int32, uint32, float32, or float64).
--usenrorigin
This option extracts the origin fromthe tlhc_[RAS] fields in the MR
structure. This is the default.
--useslicetabl eorigin
The origin coordinates are extracted fromthe slice table at the end of
the P-file header.
--inputsfronfile <str>
--inputsfronfil e=<str>
Read list of input files fromthis file.
--version
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Print version string and exit.
--hintsizex <size_t>
--hintsi zex=<si ze_t >
--hintsizey <size_t>
--hintsizey=<si ze_t >
--hintsizez <size_t>
--hintsizez=<size_t>
--hintsizet <size_t>
--hintsizet =<si ze_t >
--hintorigi nx <doubl e>
--hintorigi nx=<doubl e>
--hintoriginy <doubl e>
--hintorigi ny=<doubl e>
--hintoriginz <doubl e>
--hintorigi nz=<doubl e>
--hintorigint <doubl e>
--hintorigi nt =<doubl e>
- - hi nt spaci ngx <doubl e>
- - hi nt spaci ngx=<doubl e>
- - hi nt spaci ngy <doubl e>
- - hi nt spaci ngy=<doubl e>
- - hi nt spaci ngz <doubl e>
- - hi nt spaci ngz=<doubl e>
- - hi nt spaci ngt <doubl e>
- - hi nt spaci ngt =<doubl e>
- - hi nt gapx <doubl e>
- - hi nt gapx=<doubl e>
- - hi nt gapy <doubl e>
- - hi nt gapy=<doubl e>
--hintgapz <doubl e>
- - hi nt gapz=<doubl e>
--hintgapt <doubl e>
- - hi nt gapt =<doubl e>

These options will provide a hint to the programof the 'size'
‘origin', 'spacing', or 'gap' of the specified dinension. Sone inmage
types will not use all these values. |In particular, sizex and sizey
are assuned correct in nost inmage headers, but they, as well as sizez
and sizet options may be useful with image type 'pfile’'. Oigin and
spaci ng hints will be used by npst inage types

--forceorientation <str>

--forceorientati on=<str>
This option will force the |abeled orientation of the inage to match
the given three letter orientation code. Each letter nmust come from
the followi ng groups in any order: R(ight) or L(eft); A(nterior) or
P(osterior); S(uperior) or I(nferior). Only one letter fromeach group

is allowed.
--xcede

Wite XCEDE-style XM files.
--xcede2

Wite XCEDE 2-style XM files.

A.38. Usage for presentation2xml

Usage:
presentati on2xm instructions.txt inputevents.txt [outputevents.xm]

presentati on2xm takes a Presentation output file and an instruction
file, and creates an XM. events file. The instruction file indicates
which colums in the Presentation file are of interest and what

they should map to in the output event file. |If the output fileis
not specified, the event data is witten to standard out put.
Opt i ons:

--xcede2
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Wite in XCEDE2 fornat.

--xcede2dat ai d=I D
ID for the XCEDE 2 data el ement (default: auto-generated based
on hostnane, process ID, and current tine)

--extracttabl e
Instead of creating XM. as output, output as tabular text.
This is a no-op for nost formats, and is really only useful for
converting E-Prine "recovery" logs into a tabular form

- - col utmnarres
If this options is specified, only the colums of the table are
printed (one per line) and the programexits.

--subtractonset SECS
This option subtracts SECS fromall onset tinmes (default is 0).
This is in addition to any other normalization that may occur
(see use of 'firstnritinme' bel ow).

--col sep SEPARATOR
This option specifies the colum separator (default is tab).

The instruction file |anguage is defined as follows:
COMVAND VALUESPEC [ VALUESPEC. . . ]

where COWAND can be event, param or block. VALUESPEC has one
of the follow ng formats:

[ OUTVALUENANE=] COLUMNNAME] : UNI TS
OUTVAL UENAME=@TEXT[ : UNI TS]

Each VALUESPEC defines val ues that should be passed through to

the correspondi ng event, param or block. |In the first alternative
listed above, the value conmes froma colum in the input file

(optionally renaned to OUTVALUENAME) and in the second

alternatives, the value is directly specified preceded by a ' @ character.
I f OUTVALUENAME= is missing, then the VALUESPEC i s equival ent to:

COLUWMNNAME=COLUMNNAME : UNI TS]

OUTVALUENAME may not contain the equals sign ('='), at sign ('@), quotes,
or whitespace.

Ei t her COLUMNNAME or TEXT may contain quoted substrings to protect special
characters like colon (':"), equals sign ('="), at sign (' @), or whitespace;
otherw se these special characters are prohibited. A single quote will
protect all characters until the next single quote, and |ikew se for double
quote. The follow ng exanpl es show equi val ent VALUESPECs:

descri pti on=DESC
description=D E "SC'

onset ="Onset Ti nme": secs
onset =Onset' ' Ti ne: secs
onset=Onse't T'ine:secs

Unquot ed spaces separate VALUESPECs.

"event' conmand:

Each 'event' command creates a class of events in the output
event file, where the contents of the event are specified by
the VALUESPECs. |n general, for each matching row (nore |ater),
it creates an event with the follow ng contents:

<event type="$type" units="$units">
<onset >$onset </ onset >
<dur at i on>$dur ati on</ durati on>
<nane>$nane</ name>
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<descri pti on>%descri pti on</descri ption>
<val ue name=" OQUTVALUENAMEL" units="UN TS1" >VALUEl</val ue>
<val ue name=" OQUTVALUENAME2" units="UN TS2" >VALUE2</ val ue>

</ event >
VALUESPECs whose OUTVALUENAMEs start with a dollar sign ( $) are
"magi c", and are interpreted in a val ue-specific way. VALUESPECs
whose OUTVALUENAMEsS start with a percent sign ( %) are explicitly
non-magi c. Any OUTVALUENAME not starting with a %or $is
is assunmed to have an inplicit %unless it matches a |ist of

pre-defined magi ¢ val ues (below), in which case an inplicit $
i s assuned.

Pre-defined nagic values '$type', '$units', 'S$onset', 'S$duration’,
"$name’', and ' $description’ are put in the appropriate child el enent
or attribute of <event> (shown above). Only the '$onset' VALUESPEC
is required. Default value for '$duration' is zero. Al non-nmagic
val ues are placed in <value> el enents.

The pre-defined nagic value '$DURUNTIL' indicates that any rowin the
input used to create an event will have an ending tinme specified by
the value of columm COLUMNNAME in the current row. Likew se, the

val ue ' $DURUNTI LNEXTROWN does the same thing, but grabs the value from
the next row. These are used to calculate the duration of this event.
This may be specified nore than once, and the first non-NULL col um
will be used. This option is used when a row does not have a duration
colum, and it nust be cal cul ated based on times in this or the
subsequent row.

By default, only those rows whose '$onset' colum is non-enpty and
non-NULL wi Il be processed as events. Certain magi c OUTVALUENAMES
further restrict the rows that are used for this event conmand.
"$MATCH and ' $MATCHNONZERO specify a col urm whose val ues i ndicate
whet her that row should be selected -- for '$MATCH , the val ues nust
be non-enpty and non-' NULL'; for '$MATCHNONZERO , the val ues nust al so
be non-zero. Wth '$MATCHEQUAL', one specifies both a colum and an
actual value to match -- for the ' $SMATCHEQUAL' val ue nane (and only
the ' $SMATCHEQUAL' val ue nane) the VALUESPEC syntax is extended in the
foll owi ng way:

$MATCHEQUAL =COL UMNNAME@VATCHVAL UE

where COLUMNNAME and MATCHVALUE are the two rel evant paraneters.

' bl ock' conmand:

The bl ock command has the sane usage as the event commrand.

The same nagi c val ues apply to bl ock commands as event comrands.
An ' $onset' value is again required, and '$duration' is

optional (assumed to be zero [0] if m ssing).

Each param conmand specifies a list of colums that should be
put in the <paranms> section of the event file. These represent
paraneters that are constant (or default) throughout the events
file. Each VALUESPEC represents one itemto put in the <paranms>
el ement as such:

<par anms>

<val ue name="OQUTVALUENAMEL" units="UN TS1" >VALUEl</val ue>
<val ue name=" OQUTVALUENAME2" units="UN TS2" >VALUE2</ val ue>
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</ par ans>

Only the first non-enpty, non-NULL field in the columm specified by a
"parami will be used. Be aware of this if this colum does not have
the sane value in every row

There is one magi c OQUTVALUENAME (maybe nore later) '$firstnritime',
which will generate the follow ng el ement:

<par ans>
<firstnritinme>0</firstnritine>
</ par ans>

If "$firstnritine' is specified, it (and all '$onset’' VALUESPECs)
nust have UNITS specified. Al '$onset' colums are nornalized
by this value, so their units and '$firstnritime' units nust match.

A.39. Usage for printfrags

Usage:
printfrags xmfile

This programprints out the 'frags' in a BXH XCEDE file.

A.40. Usage for showplay2xml

Usage:
..l..lutils/showlay2xm [opts] pdignfile [eventfile.xm]
..l..lutils/showplay2xm [opts] run.ppf [show out] eventfile.xm

Options: --snaptotr TR[:offset]
--overwite
--subtractonset secs
--nooverl ap
--xcede2
--xcede2dataid I D

This programcreates an XM. events file fromthe output of Cl GAL/showpl ay.
In the first exanple, if the second argunent (eventfile.xm) is mssing,
results are sent to standard output. |In the second exanple, eventfile.xn
must be specified. --snaptotr indicates that each event tinme should

be shifted to the closest tinmepoint that is a nultiple of TR wth

an optional offset, separated fromthe TR by a colon. Default

offset is 0. |If --overwite is not specified, then existing files

will not be overwitten. --subtractonset subtracts the given nunber of
seconds fromall onset tinmes (to correct for timng errors). It can be used
to add a nunber to the onset by specifying a negative nunber. --xcede2
specifies that the output should be in XCEDE-2.0 format. |[|f --xcede2dataid
is not specified, the data element ID will be auto-generated based on

host name, process ID, and current tinme. |f --nooverlap is specified, the

duration will be calculated as the mninmum of the prescribed duration (in
the showpl ay paranmeter file) and the tine to the next stinulus.

A.41. Usage for signafive2bxh

Usage:
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signafive2bxh [opts] [signa5files...] output.bxh
This program creates an XM. w apper for CGE Signa5 image files.

--di nesi ze <size_t>
--di nesi ze=<si ze_t >
Specifies the size of the z dinension (i.e.
timepoint). Default is to use the nunber of
to (and overrides) --hintsizez
--dintsize <size_t>
--dintsize=<size_t>
Specifies the size of the t dinension (i.e.
Default is nunber of
timepoint (as specified by --dinzsize)
--hintsizet.
--inputsfronfile <str>
--inputsfronfil e=<str>
Read list of input files fromthis file.
--version
Print version string and exit.
--hintsizex <size_t>
--hintsi zex=<si ze_t >
--hintsizey <size_t>
--hintsizey=<si ze_t >
--hintsizez <size_t>
--hintsizez=<size_t>
--hintsizet <size_t>
--hintsizet =<si ze_t >
--hintorigi nx <doubl e>
--hintorigi nx=<doubl e>
--hintoriginy <doubl e>
--hintorigi ny=<doubl e>
--hintoriginz <doubl e>
--hintorigi nz=<doubl e>
--hintorigint <doubl e>
--hintorigi nt =<doubl e>
- - hi nt spaci ngx <doubl e>
- - hi nt spaci ngx=<doubl e>
- - hi nt spaci ngy <doubl e>
- - hi nt spaci ngy=<doubl e>
- - hi nt spaci ngz <doubl e>
- - hi nt spaci ngz=<doubl e>
- - hi nt spaci ngt <doubl e>
- - hi nt spaci ngt =<doubl e>
- - hi nt gapx <doubl e>
- - hi nt gapx=<doubl e>
- - hi nt gapy <doubl e>
- - hi nt gapy=<doubl e>
--hintgapz <doubl e>
- - hi nt gapz=<doubl e>
--hintgapt <doubl e>
- - hi nt gapt =<doubl e>
These options will
‘origin', 'spacing', or
types will not use al
are assuned correct in nost
and sizet options may be usefu
spaci ng hints will be used by nobst
--forceorientation <str>
--forceorientati on=<str>
This option wll
the given three letter orientation code

input files.

" gap’
these values. In particular
i mge headers, but they,
with image type 'pfile’
i mge types

the followi ng groups in any order: R(ight) or L(eft)
P(osterior); S(uperior) or I(nferior)
is allowed.

--xcede

Wite XCEDE-style XM files.

nunmber of slices per

Equi val ent

nunmber of timepoints).
input files divided by nunber of slices per
Equi val ent to (and overri des)

provide a hint to the program of the 'size'

of the specified di mension
sizex and sizey
as wel |
Oigin and

Some i mage

as sizez

force the labeled orientation of the image to match
Each letter nust cone from
A(nterior) or

Only one letter fromeach group
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--xcede2
Wite XCEDE 2-style XM files.

A.42. Usage for xcede extract_schedules.pl

Usage:
xcede_extract _schedul es. pl [OPTIONS] outputformat xm dir outputlocation queryfiles...
xcede_extract _schedul es. pl [OPTIONS] outputformat xmfile outputlocation
queryfiles...
xcede_extract_schedul es. pl [OPTIONS] outputformat xmfilel, xmfile2, ...
out putl ocation queryfiles...
Val ues for 'outputformat':
fsl -
out putl ocation should be a directory. Qutput is one or nore .stf files
wi th base nane derived fromthe conditions specified in the queryfile(s),
each having three colums: onset, duration, and weight.

par -
out putl ocation should be a file, which will have four columms: onset,
condi tion index, duration, and condition name. The conditions will be

nunbered fromzero (0), in the order they are specified in the query file.

Opt i ons:

--overwite
Overwite existing output files (otherwise error and exit).

- - bypass
M ssing files or other errors will result in warning nessages but
processing on other files will continue, and the exit status will
be 0 (success).

--verbose
Provi de nore info for debugging.

--tr TR

Specify the TR  Equivalent to specifying "forcetr” in the query file.
This is used to convert "ptsbefore" and "ptsafter” options into seconds.
--fileprefix PREFI X
Except for outputformat 'par', output file nanes will have this prefix.
Default is no prefix.
--wei ght query STRI NG
If specified (and if supported by the output type) the weight for an
event is given by the value matching this query on each event, and the
wei ght is zero for any event where this query does not match a val ue.
If this option is not specified, the default weight is 1 for all events.

A.43. Usage for ximg2bxh

Usage:
xi ng2bxh [opts] [xinmgfiles...] output.bxh

This program creates an XM. w apper for GE Xing inmage files.

--di nesi ze <size_t>

--di nesi ze=<si ze_t >
Specifies the size of the z dinension (i.e. nunber of slices per
timepoint). Default is to use the nunmber of input files. Equivalent
to (and overrides) --hintsizez.

--dintsize <size_t>

--dintsize=<size_t>
Specifies the size of the t dinension (i.e. nunber of tinepoints).
Default is nunber of input files divided by nunber of slices per
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timepoint (as specified by --dinesize). Equivalent to (and overrides)
--hintsizet.

--inputsfronfile <str>
--inputsfronfil e=<str>

Read list of input files fromthis file.

--version

Print version string and exit.

--hintsi
--hintsi
--hintsi
--hintsi
--hintsi
--hintsi
--hintsi
--hintsi

--hintorigi
--hintorigi
--hintorigi
--hintorigi
--hintorigi
--hintorigi
--hintorigi
--hintorigi
- - hi nt spaci
- - hi nt spaci
- - hi nt spaci
- - hi nt spaci
- - hi nt spaci
- - hi nt spaci
- - hi nt spaci
- - hi nt spaci
- - hi nt gapx

zex <s
zZex=<s
zey <si
zey=<s
zez <s
zez=<s
zet <si
zet =<si

ze_t>
ze_t>
ze_t>
ze_t>
ze_t>
ze_t>
ze_t>
ze_t>

nx <doubl e>
nx=<doubl e>
ny <doubl e>
ny=<doubl e>
nz <doubl e>
nz=<doubl e>
nt <doubl e>
nt =<doubl e>
ngx <doubl e>
ngx=<doubl e>
ngy <doubl e>
ngy=<doubl e>
ngz <doubl e>
ngz=<doubl e>
ngt <doubl e>
ngt =<doubl e>
<doubl e>

- - hi nt gapx=<doubl e>
- - hi nt gapy <doubl e>
- - hi nt gapy=<doubl e>
--hintgapz <doubl e>
- - hi nt gapz=<doubl e>
--hintgapt <doubl e>
- - hi nt gapt =<doubl e>

These options will
‘origin'

types will
are assuned correct

provide a hint to the program of the 'size'

'spacing', or 'gap' of the specified dinmension. Sone inmage

not use all these values. |In particular, sizex and sizey

in nost image headers, but they, as well as sizez

and sizet options may be useful with image type 'pfile’'. Oigin and

spaci ng hints will
--forceorientation <str>
--forceorientati on=<str>
This option wll

be used by npst inmage types

force the labeled orientation of the image to match

the given three letter orientation code. Each letter nmust come from
the followi ng groups in any order: R(ight) or L(eft); A(nterior) or

P(osterior);

is allowed.

--xcede

S(uperior) or I(nferior). Only one letter from each group

Wite XCEDE-style XM files.
--xcede2
Wite XCEDE 2-style XM files.

A.44. Usage for fmriga_volmeasures

Usage:

fnriga_vol measures [opts] xmfile

Thi s program cal cul ates vari ous nmeasures per volune of the input 4-D tine
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series, such as nean/m ni mum maxi mumintensity, standard deviation, and
center-of-mass in all three dinensions. The input file nust be BXH or XCEDE
file, and the output will be witten to standard out put.

--version
Print version string and exit.
--maskfile <str>
--maskfil e=<str>
Use this mask (should be a BXH or XCEDE XM file).
--timesel ect <str>
--timesel ect=<str>
Come- separated |list of timepoints to use (first tinepoint is 0). Any
timepoint can be a contiguous range, specified as two nunbers separated
by a colon, i.e. 'START:END . An enpty END inplies the |ast tinepoint.
The default step of 1 (one) in ranges can be changed using
' START: STEP: END', which is equivalent to
' START, START+STEP, START+( 2*STEP), ..., END
--xsel ect <str>
--xsel ect =<str>
Just like timeselect, but for the 'x' dimension
--ysel ect <str>
--ysel ect =<str>
Just like timeselect, but for the 'y' dimension
--zsel ect <str>
--zsel ect =<str>
Just like timeselect, but for the 'z' dimension
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