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Chapter 1
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Author

Mathieu Malaterre


http://gdcm.sourceforge.net/2.4/gdcm-2.4.0.pdf
http://gdcm.sourceforge.net/2.4/gdcm-2.4.0-doc.tar.gz

GDCM Documentation

Generated on Thu Oct 17 2013 10:05:58 for GDCM by Doxygen



Chapter 2

off-screen rendering of DICOM images

2.1 SYNOPSIS

gdcmdiff [options] file-—-in bitmap-out

2.2 DESCRIPTION

The gdem2pnm command line program takes as input a DICOM file and produces a rendered bitmap file.

2.3 parameters

file—-in DICOM input filename

bitmap-out Bitmap output filename

2.4 OPTIONS

24.1 OPTIONS

2.42 general options

-h —--help
print this help text and exit

-V —--version
print version information and exit

-V —--verbose
verbose mode (warning+error).

-W —-warning
warning mode, print warning information
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-E —-—error
error mode, print error information

-D ——debug
debug mode, print debug information

2.5 Simple usage

gdem2pnm will take as input DICOM and render it into a bitmap file using the window/level attributes value.

$ gdcm2pnm input.dcm output.png

It is much different from the gdcmraw or gdcmimg command line tool as it will render a DICOM image. This means that
the output will be rendered in 8bits ready for display.

2.6 SEEALSO

gdcm2vtk(1), gdecmimg(1)

2.7 COPYRIGHT

Copyright (c) 2006-2011 Mathieu Malaterre
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Chapter 3

Convert a file supported by VTK into DICOM.

3.1 SYNOPSIS

gdcm2vtk [options] file-—-in file-out

3.2 DESCRIPTION

The gdem2vtk takes as input any file supported by VTK (including DICOM file) and will generate as output a DICOM
file.

3.3 parameters

file-in input filename (DICOM or VTK supported)

file-out output filename (DICOM or VTK supported)

3.4 OPTIONS
3.4.1 OPTIONS
—-—force-rescale force rescale.
—-—force-spacing force spacing.
--palette-color when supported generate a PALETTE COLOR file.
—-—argb when supported generate a ARGB file.
——compress when supported generate a compressed file.
—-use-vtkdicom Use vtkDICOMImageReader (instead of GDCM).
—--modality set Modality.
——lower-left set lower left.
—--shift set shift.
--scale set scale.
——compress set compression (MetaIO).
-T --study-uid Study UID.
-S —--series-uid Series UID.

—-root-uid Root UID.
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3.42 compression options

-J --Jjpeg Compress image in jpeg.

-K -—3j2k Compress image in j2k.

-L —--jpegls Compress image in jpeg-ls.

-R --rle Compress image in rle (lossless only).

3.43 general options

-h —--help
print this help text and exit

-v —-version
print version information and exit

-V —-—verbose
verbose mode (warning+error).

-W —--warning
warning mode, print warning information

-E —-—error
error mode, print error information

-D —-—debug
debug mode, print debug information
3.4.4 environment variable

GDCM_ROOT_UID Root UID

3.5 DESCRIPTION

Convert a file supported by VTK into DICOM.

Typical usage is:
$ gdcm2vtk inputfile output.dcm

It uses the internal factory mechanism of VTK to recognize a file (CanRead function). See VTK supported file here:

What image file formats can VTK read and write? http://www.vtk.org/Wiki/VTK_FAQ#What_image_file_formats_can_VTK

If your input file has 4 components, the 4th comp (alpha) will be removed from the output file as DICOM does not support
alpha component anymore (see —argb option).

Special care was taken for the following file format:

DICOM: Direction Cosines and vtkMedicalImageInformation are passed to the output

BMP: The file can be saved with a Lookup Table (see —--palette-color)

GE Signa: vtkMedicalImageProperties is passed to the output

MINC: Direction Cosines is passed to the output

TIFF: vtkTIFFReader is currently in bad shape in VTK (different behavior in VTK 5.2 and git/master). Only u

g w N

3.5.1 CONVERT Metalmage (mhd, mha)

$ gdcm2vtk inputfile output.mha
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This command will convert the input DICOM file: inputfile into a Metalmage .mha file. Same goes for .mhd file.

3.5.2 CONVERT MHA/MHD

$ gdcm2vtk inputfile output.mha

or

$ gdcm2vtk inputfile output.mhd

This command will convert the input DICOM file: inputfile into a MetalmageData .mha/.mhd file.

3.5.3 CONVERT VTI

$ gdcm2vtk inputfile output.vti

This command will convert the input DICOM file: inpultfile into a XML VTK ImageData .vti file.

3.5.4 CONVERT VTK

$ gdcm2vtk inputfile output.vtk

This command will convert the input DICOM file: inputfile into an old VTK Structured PointSets .vik file.

3.6 CONVERT DICOM

$ gdcm2vtk input.dcm output.dcm

vtkGDCMImageReader will be used to read in a DICOM file, not the default vikDICOMImageReader. See option —use-
vtkdicom to use vtkDICOMImageReader.

3.7 RoundTrip DICOM to MHD to DICOM

$ gdcm2vtk input_ybr.dcm output.mhd
$ gdcm2vtk --modality US --imageformat 7 output.mhd output.dcm

The above section shows how to convert a DICOM using the Photometric Interpretation of YBR_FULL (or even YBR_-
FULL_422 is lossy) into another file format: Metalmage (mhd). Since this file format does not handle color space, we
have to explicitly set it using the —-imageformat command line option. The —modality command line option is required
in this case since the default Secondary Capture Image Storage Class family does not allow for YBR Photometric
Interpretation.

3.8 gdcm2vtk notes

IMPORTANT NOTE: The internal VTK structured will be filled from the input DICOM, and then pass to the output DIC-
OM writer. Some information might be lost during the conversion DICOM to VTK to DICOM. This option is mostly used
to test the vikGDCMImageReader/vtkGDCMImageWriter combination.
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8 Convert a file supported by VTK into DICOM.

IMPORTANT NOTE: When converting from a lossy format such as JPEG, the information of lossiness is important.
The output DICOM will contains the required Lossy Image Compression attribute that indicates that image was lossy-
compressed somewhere along the pipeline. See also gdcmimg (better handling of JPEG in general).

IMPORTANT NOTE: When using —use-vtkdicom the output DICOM file will always be written as MR Image Storage as
this information is not available from the reader itself. This allow setting the Image Orientation (Patient) properly.

3.9 SEE ALSO

gdecmdump(1), gdecmviewer(1), gdcmimg(1)

3.10 COPYRIGHT

Copyright (c) 2006-2011 Mathieu Malaterre
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Chapter 4

Tool to anonymize a DICOM file.

4.1 SYNOPSIS

gdcmanon [options] file-—-in file-out
gdcmanon [options] dir-in dir-out

4.2 DESCRIPTION

The gdemanon tool is an implementation of PS 3.15/ E.1 / Basic Application Level Confidentiality Profile (Implementa-
tion of E.1.1 De-identify & E.1.2 Re-identify)

This tool is split into two very different operating mode:

» An implementation of PS 3.15, see -e and -d flags

* A dumb mode, see —dumb

Dumb mode and PS 3.15 do not work well together, you should really only use one type of anonymization. In case of
doubt, avoid using —dumb.

In order to use the PS 3.15 implementation (-d & -e flag), you'll need a certificate to do de-identification operations, and
the associated private key to do the re-identification operation. If you are only doing a one-shot anonymization and do
not need to properly re-identify the DICOM file, you can safely discard the private key and only keep the certificate. See
OpenSSL section below for an example on how to generate the private key/certificate pair.

gdcmanon will exit early if OpenSSL was not configured/build properly into the library (see GDCM_USE_SYSTEM_OP-
ENSSL in cmake).

4.3 parameters
file-in DICOM input filename
file-out DICOM output filename

or

file-in DICOM input directory

file-out DICOM output directory
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4.4 OPTIONS

You need to specify at least one operating mode, from the following list (and only one):

4.41 Required parameters

-e —-—de-identify De-identify DICOM (default)
-d --re-identify Re-identify DICOM
——dumb Dumb mode anonymizer

Warning when operating in dumb mode, you need to also specify an operation to do, such as remove’ or 'empty’ a tag,
see below the dumb mode options.

442 OPTIONS

-i —--input DICOM filename / directory

-0 —--output DICOM filename / directory

-r —--recursive recursively process (sub-)directories.
——continue Do not stop when file found is not DICOM.
—-—-root-uid Root UID.
—--resources-path Resources path.

-k —--key Path to RSA Private Key.

-c —--certificate Path to Certificate.

4.43 encryption options

——des DES.

——des3 Triple DES.
—-—aesl28 AES 128.
—-—aesl92 AES 192.
—-—aes256 AES 256.

4.4.4 dumb mode options

——empty %d, %d DICOM tag(s) to empty
—-—-remove %d, %d DICOM tag(s) to remove
—--replace %d, %d, %s DICOM tag(s) to replace

4.45 general options

-h —-—help
print this help text and exit

-v —--version
print version information and exit

-V —-—verbose
verbose mode (warning+error).

-W —--warning
warning mode, print warning information

-E ——error
error mode, print error information

-D —-—debug
debug mode, print debug information
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4.4.6 environment variable

GDCM_ROOT_UID Root UID
GDCM_RESOURCES_PATH path pointing to resources files (Part3.xml, ...)

4.5 Typical usage

4,51 De-identification (anonymization, encrypt)
The only thing required for this operation is a certificate file (in PEM format).

$ gdcmanon --certificate certificate.pem -e original.dcm original_anonymized.dcm

You can use —asn1 option from gdecmdump to dump the generated DataSet as ASN1 structure (see gdemdump(1) for
example).

4.5.2 Re-identification (de-anonymization,decrypt)

The only thing required for this operation is a private key (in PEM format). It is required that the private key used for the
re-identification process, was the actual private key used to generate the certificate file (certificate.pem) used during the
de-identification step.

$ gdcmanon --key privatekey.pem -d original_anonymized.dcm original_copy.dcm

You can then check that original.dcm and original_copy.dcm are identical.

4.5.3 Multiple files caveat

It is very important to understand the following section, when anonymizing more than one single file. When anonymizing
multiple DICOM files, you are required to use the directory input. You cannot call multiple time the gdcmanon command
line tool. Indeed the tool stores in memory during the process only a hash table of conversion so that each time a
particular value is found it get always replaced by the same de-identified value (think: consistent Series Instance UID).

4.5.4 Dumb mode

This functionality is not described in the DICOM standard. Users are advised that improper use of that mode is not
recommended, meaning that important tag can be emptied/removed/replaced resulting in illegal/invalid DICOM file.
Only use when you know what you are doing. If you delete a Type 1 attribute, chance is that your DICOM file will be not
accepted in most DICOM third party viewer. Unfortunately this is often this mode that is implemented in popular DICOM
Viewer, always prefer what the DICOM standard describes, and avoid the dumb mode.

The following example shows how to use dumb mode and achieve 5 operations at the same time:

+ Empty the tag (0010,0010) Patient's Name,
» Empty the tag (0010,0020) Patient ID,
» Remove the tag (0010,0040) Patient’s Sex

* Remove the tag (0010,1010) Patient’'s Age
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+ Replace the tag (0010,1030) Patient’s Weight with the value '10’

You are required to check which DICOM attribute is Type 1 and Type 1C, before trying to ’Empty’ or 'Remove’ a
particular DICOM attribute. For the same reason, you are required to check what are valid value in a replace operation.

$ gdcmanon -—-dumb —--empty 10,10 —--empty 10,20 —--remove 10,40 --remove 10,1010 --replace 10,1030,10 012345.002.050

Multiple operation of -dumb mode can take place, just reuse the output of the previous operation. Always use gdcmdump
on the input and output file to check what was actually achieved. You can use a diff program to check only what changed
(see gdemdiff(1) for example).

4.5.4.1 Irreversible Anonymization

In some very rare cases, one would want to anonymize using the PS 3.15 mode so as to take benefit of the automatic
conversion of all content that could contain Patient related information.

In the end all Patient related information has been removed and has been secretly stored in the 0400,0500 DICOM
attribute. However to make sure that no-one ever try to break that security using brute-force algorithm, one want want
to remove completely this DICOM attribute. This will make the DICOM:

» Completely free of any Patient related information (as per PS 3.15 specification)

* Remove any mean of people to brute force attack the file to find out the identity of the Patient
In this case one could simply do, as a first step execute the reversible anonymizer:
$ gdcmanon -c certificate.pem input.dcm anonymized_reversible.dcm

and now completely remove the DICOM attribute containing the secretly encrypted Patient related information:

$ gdcmanon --dumb --remove 400,500 --remove 12,62 --remove 12,63 anonymized_reversible.dcm anonymized_irreversibl

Remarks

As mentionned in DICOM Sup 142, this anonymization is preferred over de-identification since:

It is not required that the Encrypted Attributes Data Set be created; indeed, there may be circumstances where the
Dataset is expected to be archived long enough that any contemporary encryption technology may be inadequate to
provide long term protection against unauthorized recovery of identification

4.6 OpenSSL

On most system you can have access to OpenSSL to generate the Private Key/Certificate pair.

4.6.1 Generating a Private Key
Command line to generate a rsa key (512bit)

$ openssl genrsa -out CA_key.pem
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Command line to generate a rsa key (2048bit)

$ openssl genrsa -out CA_key.pem 2048

Command line to generate a rsa key (2048bit) + passphrase

$ openssl genrsa -des3 -out CA_key.pem 2048

4.6.2 Generating a Certificate

From your previously generated Private Key, you can now generate a certificate in PEM (DER format is currently not
supported).

$ openssl req -new -key CA_key.pem -x509 -days 365 -out CA_cert.cer

4.7 DICOM Standard:

Page to the DICOM Standard:

http://dicom.nema.org/

The DICOM Standard at the time of releasing gdcmanon is:

ftp://medical .nema.org/medical/dicom/2008/

Direct link to PS 3.15-2008:

ftp://medical .nema.org/medical/dicom/2008/08_15pu.pdf

4.8 Warnings

Certain attributes may still contains Protected Health Information (PHI) after an anonymization step. This is typically the
case for Patient’s Address (0010,1040). The reason is that this particular attribute is not supposed to be in the composite
IODs in the first place. DICOM Supp 142 includes it (however gdcmanon does not implement it).

4.9 SEEALSO

gdcmconv(1), gdemdump(1), gdemdiff(1), openssl(1), dumpasni(1)

410 COPYRIGHT

Copyright (c) 2006-2011 Mathieu Malaterre
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Chapter 5

Tool to convert DICOM to DICOM.

5.1 SYNOPSIS

gdcmconv [options] file-in file-out

5.2 DESCRIPTION

The gdemconv command line program takes as input a DICOM file (file-in) and process it to generate an output DICOM
file (file-out). The command line option dictate the type of operation(s) gdcmconv will use to generate the output file.

5.3 parameters

file-in DICOM input filename

file-out DICOM output filename

5.4 OPTIONS

5.4.1 parameters

-1 -—-input DICOM filename
-0 —-output DICOM filename
5.4.2 OPTIONS

-X --explicit Change Transfer Syntax to explicit.

-M --implicit Change Transfer Syntax to implicit.

-U --use-dict Use dict for VR (only public by default).
—--with-private-dict Use private dict for VR (advanced user only).

—-C ——-check-meta Check File Meta Information (advanced user only).
—--root-uid Root UID.
——remove-gl Remove group length (deprecated in DICOM 2008).

--remove-private-tags Remove private tags.
—-—-remove-retired Remove retired tags.
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543

54.4

image options

—-—apply-lut Apply LUT (non-standard, advanced user only).

——-photometric-interpretation $s Change Photometric Interpretation (when possible).

—-raw Decompress image.

—-—-deflated Compress using deflated (gzip).

--jpeg Compress image in Jjpeg.

--Jj2k Compress image in j2k.

--Jjpegls Compress image in jpeg-1ls.

--rle Compress image in rle (lossless only).

—-—force Force decompression/merging before recompression/splitting.

—-generate-icon Generate icon.

——icon-minmax %d, %d Min/Max value for icon.

——icon-auto-minmax Automatically commpute best Min/Max values for icon.

——compress—icon Decide whether icon follows main TransferSyntax or remains uncompressed.

—-planar-configuration [01] Change planar configuration.

--lossy Use the lossy (if possible) compressor.

——-split %d Write 2D image with multiple fragments (using max size)
JPEG options

——quality $xf set quality.

JPEG-LS options
—-lossy-error %x*i set error.
J2K options
—--rate 3£ set rate.
-—quality %~*f set quality.
-—tile %d, %d set tile size.

—--number-resolution %d set number of resolution.

——irreversible set irreversible.

general options

—--help
print this help text and exit

—-version
print version information and exit

—-—-verbose
verbose mode (warning+error).

—--warning
warning mode, print warning informatio

-—error
error mode, print error information

—-—debug
debug mode, print debug information

special options

—-—ignore-errors convert even if file is corrupted

n

(advanced users only, see disclaimers).
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5.4.9 environment variable

GDCM_ROOT_UID Root UID

5.5 Simple usage

gdcmceonv is a great tool to convert broken DICOM implementation into properly parsable DICOM file. Usage is simply:
$ gdcmconv input.dcm output.dcm

or if you prefer being explicit:

$ gdcmconv -i input.dcm -o output.dcm

Even though gdcmconv can overwrite directly on the same file (input.dcm = output.dem), it is recommended that user
should first convert into a different file to make sure the bug is properly handled by GDCM.

Typical cases where you would want to use gdcmconv in its simple form:

+ convert non-cp246 conforming file into conforming cp246,

« convert implicit little endian transfer syntax file meta header into proper explicit little endian transfer syntax,
+ convert the GE-13 bytes bug,

» convert dual syntax file: implicit/explicit,

» convert Philips dual Little Endian/Big Endian file,

» convert GDCM 1.2.0 broken UN-2-bytes fields,

. &...

« All other broken files listed in the supported section.

When no option other is used, only the dataset is inspected. So encapsulated Pixel Data, for instance, is not inspected
for well known bugs.

When doing this kind of work, this is usually a good idea to perform some kind of quality control, see gdcmconv Quality
Control section (down below).

5.6 Typical usage

5.6.1 File Meta Header

Running

$ gdcmconv input.dcm output.dcm

Is not enough to recompute file meta header, when input file is buggy. You may want to use: —check-meta

$ gdcmconv --check-meta input.dcm output.dcm

See typical cases such as: GE_DLX-8-MONO2-PrivateSyntax.dcm or PICKER-16-MONO2-No_DicomV3_Preambile.-
dcm from gdcmData.
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5.6.2 Conversion to Explicit Transfer Syntax

To convert a file that was written using Implicit Transfer Syntax into Explicit Transfer Syntax simply use:

$ gdcmconv --explicit uncompressed.dcm compressed.dcm

5.6.3 Compressing to lossless JPEG

To compress an uncompressed DICOM file to a JPEG Lossless encapsulated format:

$ gdcmconv --jpeg uncompressed.dcm compressed.dcm

5.6.4 Compressing to lossy JPEG

To compress an uncompressed DICOM file to a JPEG Lossy encapsulated format:
$ gdcmconv --lossy --jpeg —q 90 uncompressed.dcm compressed.dcm

Note:

—-gq is just one of the many way to specify lossy quality, you need to inspect the other cmd line flag to specify

5.6.5 Compressing to lossless JPEG-LS

To compress an uncompressed DICOM file to a JPEG-LS Lossless encapsulated format:

$ gdcmconv --jpegls uncompressed.dcm compressed.dcm

5.6.6 Compressing to lossy JPEG-LS
To compress an uncompressed DICOM file to a JPEG-LS Lossy encapsulated format:
$ gdcmconv --lossy --jpegls —e 2 uncompressed.dcm lossy_compressed.dcm

Note:

-e (or —lossy-error) means that the maximum tolerate error is 2 for each pixel value

5.6.7 Compressing to lossless J2K

To compress an uncompressed DICOM file to a JPEG-2000 Lossless encapsulated format:

$ gdcmconv --3j2k uncompressed.dcm compressed.dcm

5.6.8 Compressing to lossy J2K

To compress an uncompressed DICOM file to a JPEG-2000 Lossy encapsulated format:
$ gdcmconv --lossy -q 55,50,45 --j2k uncompressed.dcm lossy_compressed.dcm
Note:

—-q is just one of the many way to specify lossy quality, you need to inspect the other cmd line flag to specify
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5.6.9 Compressing to lossless RLE

To compress an uncompressed DICOM file to a RLE Lossless encapsulated format:

$ gdcmconv --rle uncompressed.dcm compressed.dcm

There is no such thing as lossy RLE compression.

5.6.10 Split encapsulated DICOM:

To split an encapsulated stream into smaller chunk (1024 bytes each):

$ gdcmconv --split 1024 rle.dcm rle_1024.dcm

If an odd number of bytes is passed it will be rounded down to the next even number (eg. 1025 -> 1024) since DICOM
only allow even number for Value Length.
5.6.11 Forcing (re)compression

Sometime it is necessary to use the —force option. By default when user specify —j2k and input file is already in JPEG
2000 encapsulated DICOM format then no operation takes places. By using —force you make sure that (re)compression
operation takes places.

Real life example of why you would use —force:

» When Pixel Data is missing data / is padded with junk

* When you would like to make sure GDCM can handle decompression & recompression cycle

5.6.12 Decompressing a Compressed DICOM

$ gdcmconv --raw compressed.dcm uncompressed.dcm

5.6.13 Compressing an uncompressed Icon

By default when compressing a DICOM Image file, gdcmconv will not compress the icon. A user option needs to be
turned on to explicitly force the compression of the Icon Image Sequence Pixel Data
For example, by default we will not compress the Icon Image Sequence Pixel Data attribute:

$ gdcmconv --jpeg gdcmData/simpleImageWithIcon.dcm uncompressed_icon.dcm

In the following example we will explicitly compress the Icon Image Sequence Pixel Data attibute. In that case the same
Transfer Syntax is being used for both the main Pixel Data and the Pixel Data from the Icon Image Sequence:

$ gdcmconv --jpeg —--compress-—-icon gdcmData/simpleImageWithIcon.dcm compressed_icon.dcm
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5.6.14 Generating an Icon

For some application it might be necessary to produce a small preview of the main image to be able to quickly load that
short preview instead of the main image. In that case:

$ gdcmconv --raw —-—-generate-icon gdcmData/test.acr test_icon.dcm

In some cases the main Pixel Data element is expressed as pixel defined on 16bits. Since Icon can only store at most
pixel of size 8bits, a rescale operation needs to take place. In order to properly select a better interval for doing the
rescale operation user can specify the min max used for the rescale operation:

$ gdcmconv --raw —--generate-icon -—-icon-minmax 0,192 gdcmData/012345.002.050.dcm icon_minmax.dcm

5.6.15 Changing the planar Configuration

Often RLE files are compressed using a different Planar Configuration (RRR ... GGG... BBB...) instead of the usual
triplet (RGB ... RGB ... RGB ). So upon decompression the Planar Configuration is 1. This is perfectly legal in DICOM,
however this is unconventional, and thus it may be a good idea to also change the planar configuration and set it to the
default :

$ gdcmconv --raw --planar-configuration 0 compressed.dcm uncompressedl.dcm
To reinvert the planar configuration of file 'uncompressedi.dcm’, simply do:

$ gdcmconv --raw —--planar-configuration 1 uncompressedl.dcm uncompressed2.dcm

5.7 Lossless Conversion

When talking about lossless conversion, there is an ambiguity that need to be understood. To achieve higher compres-
sion ratio, the RGB color space is usually not used, in favor of a YBR one. Changing from one color space to the other
is (bit level) not lossless.

For more detail, see what are the true lossless transformations as described:

http://gdcm.sourceforge.net/wiki/index.php/Color_Space_Transformations

5.8 Quality Control

One important part when using gdcmconv it to have a way to quality control the output.

You can use 3rd party tool to check the output of gdcmconv is correct.

5.8.1 DCMTK /dicom3tools

Using another DICOM implementation such as the one from DCMTK or dicom3tools can be a good process to check
the output of gdecmconv.

* For DCMTK use: decmdump

» For dicom3tools use: dcdump

For reference, gdcmconv —raw will act as decmdjpeg +cn +px, since it never tries to convert color space.
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5.9 SEE ALSO

5.8.2 VIM: vimdiff

You can setup your favorite editor to compare the output, for instance in vim:

autocmd BufReadPre x.dcm set ro
autocmd BufReadPost *.dcm silent %!dcmdump -M +uc "%"

then simply do:

$ vimdiff input.dcm output.dcm

5.8.3 vbindiff
On UNIX you can visually compare binary file using the vbindiff command:

$ vbindiff input.dcm output.dcm

5.9 SEE ALSO

gdemdump(1), gdemraw(1), gdeminfo(1), gdemdiff(1)

5.10 COPYRIGHT

Copyright (c) 2006-2011 Mathieu Malaterre
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Chapter 6

dumps differences of two DICOM files

6.1 SYNOPSIS

gdcmdiff [options] filel file2

6.2 DESCRIPTION

The gdemdiff command line program takes as input two DICOM files: file1 and file2.

6.3 parameters

filel DICOM input filename

file2 DICOM output filename

6.41 OPTIONS
-m —--meta Compare metainformation. Default is off.
-t <n> --truncate <n> String values trimmed to n characters.

6.4.2 general options

-h —-help
print this help text and exit

-v —-version
print version information and exit

-V ——-verbose
verbose mode (warning+error).

-W —--warning
warning mode, print warning information
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-E ——error
error mode, print error information

-D ——-debug
debug mode, print debug information

6.5 Simple usage

gdcemdiff is a great tool to produce a diff in between two DICOM files. Usage is simply:

$ gdecmdiff inputl.dcm input2.dcm

6.6 SEE ALSO

gdemdump(1), gdeminfo(1)

6.7 COPYRIGHT

Copyright (c) 2006-2011 Mathieu Malaterre
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dumps a DICOM file, it will display the structure and
values contained in the specified DICOM file.

7.1 SYNOPSIS

gdcmdump [options] dcm_file
gdcmdump [options] dcm_directory

7.2 DESCRIPTION

The gdemdump command line program dumps a DICOM file to the console. For those familiar with dcmdump (DCMTK)
output, gdcmdump has some minor differences. Namely:

 For Implicit Transfer Syntax gdemdump will print ?? instead of the dictionary VR

gdcmdump has a limited private dictionary that is used to lookup private element whenever possible.

7.3 parameters

dcm_file DICOM input filename
dcm_directory DICOM input directory

7.4 OPTIONS
7.4.1 OPTIONS
-x —-xml-dict generate the XML dict (only private elements for now).
-r ——-recursive recursive (input is a directory)
-d ——dump dump value (limited use).
-p —--print print value instead of simply dumping (default).
-c¢ —-—-color print in color.
-C --csa print SIEMENS CSA Header (0029,[12]0,SIEMENS CSA HEADER) .
-P ——pdb print GEMS Protocol Data Block (0025, 1b,GEMS_SERS_01).
—-—elscint print ELSCINT Protocol Information (01£7,26,ELSCINT1) .

—-—-vepro print VEPRO Protocol Information (0055,20,VEPRO VIF 3.0 DATA).
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—-sds
-A --asnl
—-map-uid-names

or VEPRO Protocol Information
print Philips MR Series Data Storage

(0055,20,VEPRO VIM 5.0 DATA).

print encapsulated ASN1l structure >(0400,0520) .

map UID to names.

7.42 general options

-h ——help

print this help text and exit

-V —--version

print version information and exit

-V —--verbose

verbose mode

-W —-warning

warning mode,

-E ——error
error mode,

-D ——-debug
debug mode,

7.4.3 special options

-I --ignore-errors

print error information

print debug information

dumps even if file is corrupted

7.5 Typical usage

7.5.1 Printing Implicit Transfer Syntax

(warning+error) .

print warning information

(advanced users only,

(1.3.46.670589.11.0.0.12.2)

Information

see disclaimers) .

The VR are not found in the file, thus are presented with a "(??)", and right next to it (if found) the correct VR.

Eg.:

$ gdcmdump GE_DLX-8-MONO2-PrivateSyntax.dcm

# Dicom-File-Format
\&. ..

(0008,0000) 2?2 (UL)
(0008,0005) 2?2 (CS)
(0008,0008) 2?2 (CS)
(0008,0016) 2?2 (UI)
(0008,0018) 2?2 (UI)
(0008,0020) 2?2 (DA)
(0008,0021) 2?2 (DA)
(0008,0022) 22 (DA)
(0008,0023) 2?2 (DA)
(0008,0030) 2?2 (TM)
(0008,0031) 2?2 (TM)
(0008,0032) 22 (TM)
(0008,0033) 2?2 (TM)
\&

434
[ISO_IR 100]

[ORIGINAL\\PRIMARY\\SINGLE PLANE
[1.2.840.10008.5.1.4.1.1.12.1]
[1.2.840.113619.2.16.1.0.906539207.1.24207]

[19980923]
[19980923]
[19980923]
[19980923]
[101229.000]
[101229.000]
[102653.000]
[102653.000]

]

=

H= H H e e e e S 3 3k

4,1 Generic Group Length
10,1-n Specific Character Set

# 30,2-n Image Type
28,1 SOP Class UID

42,1 SOP Instance UID

8,1
8,1
8,1
8,1
10,1
10,1
10,1
10,1

Study Date
Series Date

Acquisition Date

Content Date
Study Time
Series Time

Acquisition Time

Content Time
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7.5.2 Print Private Attributes

GDCM has a limited private dictionary. Whenever possible, it will try to lookup the private data element.

$ gdcmdump 012345.002.050.dcm

\&. ..
(0009,0010)
(0009,1001)
(0009,1002)
(0009,1004)
(0009,1027)
(0009,1030)
(0009,1031)
(0009, 10e3)
(0009,10e6)
(0009,10e7)
(0009, 10e9)
\&...

(0019,0000)
(0019,0010)
(0019, 100f)
(0019,1011)
\&. ..

(0019, 10e0)
(0019,10e2)
(0019, 10£2)
(0019,10£9)
\&. ..

(0021,0000)
(0021,0010)
(0021,1003)
\&...

LO
LO
SH
SH
SL
SH
SH
UI
SH
UL
SL

UL
LO
DS
SS

DS
DS
SS
DS

UL
LO
SS

[GEMS_IDEN_01]
[GE_GENESIS_FF ]
[MRCV]

[SIGNA ]
985968524
[19356UMR2 ]
[999 1
[1.2.840.113619.1.1.4.1762386977]
[081]

2757786872
985968523

1208
[GEMS_ACQU_01]
[424.399994]

0

[0.000000]
[0.000000]
0

[98]

372
[GEMS_RELA_01]
0

7.5.3 SIEMENS CSA Header

HE oS S S e S S e S S

H= o 4

H H W

HH= H

12,1 Private Creator

14,1 Full fidelity

4,1 Suite id

6,1 Product id

4,1 Image actual date

10,1 Service id

4,1 Mobile location number
32,1 Equipment UID

2,1 Genesis Version - now
4,1 Exam Record checksum
4,1 Actual series data time stamp

4,1 Generic Group Length
12,1 Private Creator

10,1 Horiz. Frame of ref.
2,1 Series contrast

1 User data 24

,1 Velocity Encode Scale
1 Fast phases

1 Transmit gain

4,1 Generic Group Length
12,1 Private Creator
2,1 Series from which Prescribed

Using this option it is possible to dump as a readable text what is contained in the private attribute as found in typical
SIEMENS MR DICOM  file.

Eg.:

$ gdcmdump --csa MR_SIEMENS_forcelLoad29-1010_29-1020.dcm

(0029,0010) siemens csa header

Image shadow data (0029,xx10)

0 - ’'EchoLinePosition’” VM 1, VR IS, SyngoDT 6, NoOfItems 6, Data ’64
1 - ’"EchoColumnPosition’” VM 1, VR IS, SyngoDT 6, NoOfItems 6, Data ’
2 - ’"EchoPartitionPosition’ VM 1, VR IS, SyngoDT 6, NoOfItems 6, Dat
3 - ’'UsedChannelMask’ VM 1, VR UL, SyngoDT 9, NoOfItems 6, Data ’'255
4 - ’Actual3DImaPartNumber’ VM 1, VR IS, SyngoDT 6, NoOfItems 0, Dat
5 - "ICE_Dims’ VM 1, VR LO, SyngoDT 19, NoOfItems 6, Data ’"X_1_1_1_1_1 1_
6 - ’'B_value’ VM 1, VR IS, SyngoDT 6, NoOfItems 6, Data ’'0 ’

7 - 'Filterl’ VM 1, VR IS, SyngoDT 6, NoOfItems 0, Data

8 - 'Filter2’ VM 1, VR IS, SyngoDT 6, NoOfItems 0, Data

\

7.5.4 GEMS Protocol Data Block

64 ’
a ’'32 4
4

a

X 1111 1.1 3111 1 1 19’

Using this option it is possible to dump as a readable text what is contained in the private attribute as found in typical
GEMS MR DICOM file.
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Protocol Data Block : 0025,xx1b,GEMS_SERS_01
$ gdcmdump --pdb GE_MR_0025xx1bProtocolDataBlock.dcm

ENTRY "Head First"
POSITION "Supine"

ANREF "NA"

COIL "HEAD"

PLANE "OBLIQUE"
SEDESCFLAG "1"

SEDESC "AX FSE T2"

IMODE "2D"

PSEQ "FSE-XL"

IOPT "FC, EDR, TRF, Fast"

PLUG "22"
FILTCHOICE "None"
BWRT "-1"

TRICKSIMG "1"
TAG_SPACE "7"
TAG_TYPE "None"
\&. ..

7.5.5 ELSCINT Protocol Information

Using this option it is possible to dump as a readable text what is contained in the private attribute as found in typical
ELSCINT CT DICOM file.

ELSCINT Protocol Information: (01f7,26,ELSCINT1)

$ gdcmdump --elscint ELSCINT1_ProtocolInformation.dcm

ELSCINT1 Dumping info from tag (01f7,26,elscintl)
ELSCINT1/Item name: []
ApprovedStep [yes]
RefSurview [1\0]
STD-first-img-pos [11.5]
current-step [yes]
ntimed-steps [0]
orig-n-slices [390]
protocol-file [Head_Multi_1032_usr.proc]
protocol-name [FACE-TRAUMA/Head/Hx]
protocol-path [/usr/diamond.root/spr/]
protocol-step [1]
protocol-version [2.51]

ELSCINT1/Item name: [doseright]
ACS [n/a]
ACS-bed-position [0]
ACS-calc-mas [0]
ACS-ig-parameter [0]
ACS-learn—-allowed [no]
ACS-water-radius [-1.000000]
ACS-water-radius-scan [-1]

\&...

7.5.6 VEPRO Protocol Information

Using this option it is possible to dump as a readable text what is contained in the private attribute as found in typical
VEPRO CT DICOM file.

ELSCINT Protocol Information: (0055,20,VEPRO VIM 5.0 DATA)
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$ gdcmdump --vepro VEPRO_ProtocolInformation.dcm

VIMDATAZ2: (0055,20,VEPRO VIM 5.0 DATA)
ID: VIM
Version: 5.
UserName:
UserAdressl: Name of Institution
UserAdress2: Street of Institution
UserAdress3: City of Institution
UserAdressi4:
UserAdress5:
RecDate: 20101001
RecTime: 211321
RecPlace:
RecSource: DICOM Distributor

DF1l: P-09/10-41808
DF2: Sultana Razia

DF3: 19411001

DF4: F
DF5:
DF6:
DF7:

DF8: CT Scan Brain without Contrast
DF9: 10/10-0034873
10/10-00348

DF10:
DF11:
DF12:
DF13:
DF1l4:
DF15:
DF16:
DF17:
DF18:
DF19:
DF20:

StudyUID:

4

Head 0.5

SeriesUID:

7.5.7 Philips Private MR Series Data Storage (1.3.46.670589.11.0.0.12.2)

1.2.392.200036.9116.2.6.1.48.1214228007.1285934880.206831
1.2.392.200036.9116.2.6.1.48.1214228007.1285935201.938653
Modality: CT

Using this option it is possible to dump as a readable text what is contained in the private attribute as found in typical
Philips Private MR Series Data Storage file.

PMS Series Data Storage (2005,32,Philips MR Imaging DD 002)

$ gdcmdump --sds PMS_SeriesDataStorage.dcm

\&. ..
PMS/Item
\&. ..
PMS/Item
\&. ..
PMS/Item
\&. ..
PMS/Item
\&. ..
PMS/Item
\&...
PMS/Item
\&...
PMS/Item
\&. ..
PMS/Item

name:

name:

name:

name:

name:

name:

name:

name:

[PDF_CONTROL_GEN_PARS/IEEE_PDF/Y ]
[PDF_CONTROL_PREP_PARS /IEEE_PDF/Y
[PDF_CONTROL_RECON_PARS/IEEE_PDF/Y
[PDF_CONTROL_SCAN_PARS /IEEE_PDF/Y
[PDF_EXAM PARS /IEEE_PDF/Y ]
[PDF_HARDWARE_PARS /IEEE_PDF/Y ]
[PDF_PREP_PARS /IEEE_PDF/Y ]

[PDF_SPT_PARS/IEEE_PDF/Y ]

]

]

]
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SP_scan_resol [256\256]

SP_pda_profiles [0\O] #

SP_filter [324074] # 1

SP_analyse_with_iqt [0] # 1

SP_main_system_type [3] # 1

SP_gradient_system [6] # 1

SP_coil_type [2\2\0\0\0\O\O\NONO\NO\O\O\O\NO\NONO] # 16

SP_coil_id [2\34\0\0\0\0O\O\O\O\O\O\O\NO\ONO\O] # 16

SP_coil_part [0\NO\NO\NO\O\NONONONONONO\NO\ONONONO] # 16

SP_act_g [0\O\O\O\NO\NO\NO\NO\NO\NONONONONONONO] # 16

SP_act_coil_freg [0\0\O\NO\NONONONO\NONONONO\NONONONO] # 16

SP_coil_m_pos [255\255\255\0\0\0\0\0O\0\0O\O\O\NONO\NON\255] # 16

SP_coil_t_pos [255\128\255\0\0\0\0\0\0\O\O\O\O\O\O\255] # 16

SP_surface_coil_con [0\I\O\O\O\NO\NO\NO\NONO\NONONONONONO] # 16

SP_proton_freq [127801349] # 1

SP_tm_result [2\2\2\2\2\2\2\2\2\2\2\2\2\2\2\2] # 16

SP_f0_result [0] # 1

SP_as_result [0]

SP_po_result [0]

SP_rg_result [0]

SP_dc_result [0]

SP_ph_result [0]
\&. ..

# 2
2

EE o
e

7.5.8 Encapsulated ASN1 Structure
This option is mainly used for dumping the ASN1 structure of the encrypted Attribute (0040,0520)

$ gdcmdump encrypted.dcm

\&. ..
(0400, 0500) SQ # u/l,1 Encrypted Attributes Sequence
(fffe,e000) na (Item with undefined length)
(0400,0510) UI [1.2.840.10008.1.2] # 18,1 Encrypted Content Transfer Syntax UID
(0400, 0520) OB 30\\82\\03\\ba\\06\\09\\2a\\86\\48\\55\\04\\08\\13 # 958,1 Encrypted Content

(fffe,e00d)
(fffe,e0dd)
\&...

$ gdcmdump --asnl encrypted.dcm

0:d=0 hl=4 1= 954 cons: SEQUENCE

4:d=1 hl=2 1= 9 prim: OBJECT :pkcs7-envelopedData
15:d=1 hl=4 1= 939 cons: cont [ 0 ]

19:d=2 hl=4 1= 935 cons: SEQUENCE

23:d=3 hl=2 1= 1 prim: INTEGER :00

26:d=3 hl=4 1= 366 cons: SET

30:d=4 hl=4 1= 362 cons: SEQUENCE

34:d=5 hl=2 1= 1 prim: INTEGER :00

37:d=5 hl=2 1= 82 cons: SEQUENCE

39:d=6 hl=2 1= 69 cons: SEQUENCE

41:d=7 hl=2 1= 11 cons: SET

43:d=8 hl=2 1= 9 cons: SEQUENCE

45:d=9 hl=2 1= 3 prim: OBJECT :countryName
50:d=9 hl=2 1= 2 prim: PRINTABLESTRING AU

54:d=7 hl=2 1= 19 cons: SET

56:d=8 hl=2 1= 17 cons: SEQUENCE

58:d=9 hl=2 1= 3 prim: OBJECT :stateOrProvinceName
63:d=9 hl=2 1= 10 prim: PRINTABLESTRING :Some—-State
75:d=7 hl=2 1= 33 cons: SET

77:d=8 hl=2 1= 31 cons: SEQUENCE

79:d=9 hl=2 1= 3 prim: OBJECT :organizationName
84:d=9 hl=2 1= 24 prim: PRINTABLESTRING :Internet Widgits Pty Ltd
110:d=6 hl=2 1= 9 prim: INTEGER :AC966D88787A51B4

Generated on Thu Oct 17 2013 10:05:58 for GDCM by Doxygen



7.6 SEE ALSO

31

121:d=5 hl=2 1= 13
123:d=6 hl=2 1= 9
134:d=6 hl=2 1= 0
136:d=5 hl=4 1= 256
396:d=3 hl=4 1= 558
400:d=4 hl=2 1= 9
411:d=4 hl=2 1= 29
413:d=5 hl=2 1= 9
424:d=5 hl=2 1= 16
442:d=4 hl=4 1= 512
7.6 SEE ALSO

cons:
prim:
prim:
prim:
cons:
prim:
cons:
prim:
prim:
prim:

SEQUENCE

OBJECT

NULL

OCTET STRING
SEQUENCE
OBJECT
SEQUENCE

OBJECT

OCTET STRING
cont [ 0 ]

gdcmdump(1), gdemraw(1), gdcmanon(1)

7.7 COPYRIGHT

Copyright (c) 2006-2011 Mathieu Malaterre

:rsaEncryption

[HEX DUMP] :822368070285AD756C962ECB973514B291F9%46. ..

:pkcs7-data

raes-256-cbc

[HEX DUMP] :3B49AFE71749F2BFF1519EBAEA95A393
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Chapter 8

Tool to generate a DICOMDIR file from a File-Set.

8.1 SYNOPSIS
gdcmgendir [options] file-in file-out
8.2 DESCRIPTION

8.3 parameters

file-in DICOM input filename

file-out DICOM output filename

8.4 OPTIONS

8.4.1 Parameters

8.4.2 OPTIONS
-1 —-—-input DICOM filename or directory
-0 —-output DICOM filename or directory
-r —--recursive recursive.
——-descriptor descriptor.
--root-uid Root UID.

8.4.3 general options

-h —--help
print this help text and exit

-v —-version
print version information and exit
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-V ——verbose
verbose mode (warning+error).

-W —--warning
warning mode, print warning information

-E ——error
error mode, print error information

-D ——debug
debug mode, print debug information

8.4.4 environment variable

GDCM_ROOT_UID Root UID

8.5 Typical usage

8.6 NOTE

One may have to run some preliminary steps in order to get gdcmgendir to generate the DICOMDIR file. Namely two
steps:

» Batch renaming of the DICOM filename into something compatible with ISO 9660 filename convention

+ Convert all DICOM file into the Explicit VR Little Endian Uncompressed (1.2.840.10008.1.2.1)

Step 1. can be solved in a numerous way. Eg. on UNIX environment this could either be solved using the mkisofs
command line tool. Filenames should not contains any extension since the VR CS does not allow for the ’. character.
Only upper case, digit 0-9, the space ’’ and the underscore ’_’ character are valid in VR CS, with a maximum of 8 bytes.
Another simple tool that can be handy is 'rename’ in conjunction with ’basename’.

Step 2. can simply be achieved using the gdcmconv command line tool:

$ for i in ‘ls IMG+*‘; do gdcmconv —-raw —--force $i /tmp/out/$i; done

8.7 SEE ALSO

gdcmconv(1), gdcmanon(1), rename(1), mkisofs(1)

8.8 COPYRIGHT

Copyright (c) 2006-2011 Mathieu Malaterre
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Chapter 9

Manipulate DICOM image file.

gdcmimg is a low level tool to allow de-/encapsulation from/to DICOM image. This tool does not understand Transfer
Syntax conversion. It will encapsulate the raw data as-is. This has some impact in some cases, see special warnings
below.

It is important to note that gdecmimg can only encapsulate proper input file, for instance JPG and or JP2 are accepted
since an associated DICOM Transfer Syntax can be found. However input such as TIFF and/or PNG are not, since

DICOM does not support those. See instead a tool such as gdcm2vtk.

9.1

SYNOPSIS

gdcmimg [options] file-in file-out

9.2

DESCRIPTION

The gdemimg command line tool can be used in two fashions:

1. Converting a recognized file format into its encapsulated DICOM counterpart,

» 2. Anonymizing a rectangular portion of a DICOM file.

9.3

file-

file-

9.4

9.4.1

-i
-o

parameters

in input filename (non-DICOM)

out DICOM output filename

OPTIONS

parameters

-—input Input filename
——-output Output filename
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9.4.2 OPTIONS

——endian $%s Endianness (LSB/MSB) .
-d —--depth %d Depth (Either 8/16/32 or BitsAllocated eg.
—--sign %s Pixel sign (0/1).
--spp %d Sample Per Pixel (1/3).
-s —--size %d, %d Size.
-C --sop-class-uid SOP Class UID (name or value).
-T —--study-uid Study UID.
-3 --series-uid Series UID.
—--root-uid Root UID.
9.4.3 fill options
-R --region %d, %d Region.

-F —-fill %d

Fill with pixel value specified.

help text and exit

print version information and exit

(warning+error) .

print warning information

print error information

9.4.4 general options
-h —-help
print this
-v —-version
-V ——-verbose
verbose mode
-W —--warning
warning mode,
-E ——error
error mode,
-D ——debug

debug mode,

print debug information

9.4.5 environment variable

GDCM_ROOT_UID Root UID

12 when known) .

9.5 Supported File Format (appropriate file extension) gdemimg

will base it's conversion process based on the file extension. Follows the list of recognized file extension. When no
extension is found, DICOM file is assumed.

input format

* RAW (raw,
* RLE (rle)
* PNM (pgm,
* JPEG-LS (§1s)
+ JPEG 2000 (jp2,
* JPEG (Jpg,
* DICOM ()

output format:

rawl, gray, rgb)
pnm, ppm)

j2k, Jj2c, Jjpx, jpc)
jpeg, 1ljpg, 1ljpeq)
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* PGM (pgm, pnm, ppm)
* DICOM 0

For RAW file format, you should take special care of the —endian option. For the (old) JPEG file format, both the lossy
and lossless format are supported, user should pay attention to the —sign option. For file format such as RLE or RAW,
user is expected to fill in information required to find the dimension and type of input data as there is no other way to
find this information. For all other file format, the properties are derived from the file format itself.

PNM file are supposed to be big endian (important for depth > 8)

9.6 Typical usage
9.6.1 Remove a rectangular part of the image
To fill the region [0,100]x[0,100] of a DICOM image simply do:

$ gdcmimg --fil1l 0 --region 0,100,0,100 —-i input.dcm -o output_black.dcm

Warning: if the Pixel Data is compressed, the image is first decompressed so that pixel can be set to 0, but it is not
re-compressed.

9.6.2 Convert RAW to DICOM
Recognized extension is .raw, .rawl, .gray or .rgb (case insensitive)

$ gdcmimg --size 512,512 --depth 16 -i input.raw —-o output.dcm

the image will be a Secondary Capture.

When the input is 3 component, one need to specify explicitly the Samples Per Pixel:

$ gdcmimg --size 512,512 --spp 3 input_rgb.raw output_rgb.dcm

When the filename contains .rgb as file extension output is automatically recognized as RGB no need to specify —spp
$ gdcmimg --size 512,512 input.rgb output_rgb.dcm

You can use the dd cmd line to skip any header you would like to discard, for instance, if you would like to skip the first
108 bytes, simply do:

$ dd skip=108 bs=1 if=input.raw of=output.raw

.raw and .rawl extension are equivalent. You need to explicitly specify the endianess manually:
$ gdcmimg --endian MSB --size 512,512 --depth 16 -i input.raw —-o output.dcm

or

$ gdcmimg --endian LSB --size 512,512 --depth 16 -i input.raw -o output.dcm
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9.6.3 Convert PGM/PNM/PPM to DICOM
Recognized extensions are .pgm, .pnm, .ppm (case insensitive)

$ gdcmimg —-i input.pgm -o output.dcm

the image will be a Secondary Capture

9.6.4 Convert RLE to DICOM
Recognized extension is .rle (case insensitive)

$ gdcmimg --size 512,512 --depth 16 -i input.rle -o output.dcm

the image will be a Secondary Capture

9.6.5 Convert JPEG to DICOM
Recognized extensions are .jpg, .jpeg, .ljpg, .ljpeg (case insensitive)

$ gdcmimg -i input.ljpeg -o output.dcm

the image will be a Secondary Capture

9.6.6 Convert J2K to DICOM
Recognized extensions are .j2k, .jp2, .jpc, jpX, j2¢ (case insensitive)

$ gdcmimg —-i input.j2k —-o output.dcm

the image will be a Secondary Capture.

All Pixel informations (Bits Stored/Allocated...) will be derived from the image itself, and not from the command line
options.

9.6.7 Specifying a SOP Class UID
Instead of the default Secondary Capture Image Storage, one may want to specify, say VL Photographic Image Storage.

$ gdcmimg --sop-class-uid 1.2.840.10008.5.1.4.1.1.77.1.4 input.jpg output.dcm

9.7 Multiple Files

gdcmimg handle nicely a set of files (for instance jpeg):

$ gdcmimg 1.7Jpg 2.7pg 3.Jjpg 4.Jjpg output.dcm
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9.8 Start Offset

In some case, one may want to create a 2D slice from an arbitrary volume (e.g 3D). In which case —offset becomes
handy:

$ gdcmimg —--offset 4954104330 --size 1673,1673 Input3D_1673_1673_1775.raw slice_1770.dcm

9.9 Warning

There are a couple of issues with gdcmimg implementation:

For RAW file, one should pay attention that when using —endian MSB the Pixel Data will be encapsulated as is (not
touched by gdcmimg). Therefore the only possible transfer syntax available is Implicit VR Big Endian DLX (G.E Private).
GDCM does handle this private Transfer Syntax. So if you need to convert this Transfer Syntax to another one (and
allow Pixel Data manipulation), you can use:

$ gdcmconv —--raw —--force input_big_endian_dlx.raw -o output_implicit_vr_little_endian.dcm

For JFIF file and JP2 file (with header) the header is copied into the Pixel Data element which is illegal for JP2. Use
gdcmconv to properly re-encode a JP2/JFIF file into J2K/JPG.

$ gdcmimg input.jp2 output_jp2.dcm
$ gdcmconv --j2k —--force output_jp2.dcm output_j2k.dcm

For RLE file, no check is done for crossing the row boundary. It is recommended to use gdcmconv —rle to re-encode

into a proper RLE file in case of doubt.

Of course if the compression is not ok with your setup, you can always de-encapsulated the DICOM file (typically JPEG)
to a non-encapsulated form, using gdcmconv:

$ gdcmconv --raw input_Jjpeg.dcm output_raw.dcm

9.10 SEE ALSO

gdecmdump(1), gdem2vtk(1), gdecmraw(1), convert(1), dd(1)

9.11 COPYRIGHT

Copyright (c) 2006-2011 Mathieu Malaterre
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Chapter 10

Display meta info about the input DICOM file.

10.1  SYNOPSIS

gdcminfo [options] file-in

10.2 DESCRIPTION

The gdeminfo command line program takes as input a DICOM file, or a directory and process it to extract meta-
information about the DICOM file processed.

10.3 parameters

file-in DICOM input filename

10.4 OPTIONS

10.4.1 OPTIONS

-r —-recursive recursive.

—-d —--check-deflated check if file is proper deflated syntax.
——resources—-path Resources path.
—-md5sum Compute mdSsum of Pixel Data attribute value.

-—check-compression check the encapsulated stream compression (lossless/lossy).

10.4.2 general options

-h —--help
print this help text and exit

-v —-version
print version information and exit

-V ——-verbose
verbose mode (warning+error).
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-W —-warning
warning mode, print warning information

-E ——error
error mode, print error information

-D ——-debug
debug mode, print debug information

10.4.3 environment variable

GDCM_RESOURCES_PATH path pointing to resources files (Part3.xml, ...)

10.5 Simple usage

10.5.1 gdcmData

Using data from gdcmData:

$ gdcminfo gdcmData/012345.002.050.dcm

MediaStorage is 1.2.840.10008.5.1.4.1.1.4 [MR Image Storage]
NumberOfDimensions: 2

Dimensions: (256,256)

Origin: (-85,21.6,108.7)
Spacing: (0.664062,0.664062,1.5)
DirectionCosines: (1,0,0,0,0,-1)
Rescale Intercept/Slope: (0,1)
SamplesPerPixel :1
BitsAllocated :16
BitsStored :16

HighBit :15

PixelRepresentation:1
Orientation Label: CORONAL

10.5.2 Davie Clunie datasets:

Using data from David Clunie datasets:

$ gdcminfo BRTUMO0O1.dcm

MediaStorage is 1.2.840.10008.5.1.4.1.1.4.1 [Enhanced MR Image Storage]
NumberOfDimensions: 3

Dimensions: (256,256,15)

Origin: (40,-105,105)

Spacing: (0.820312,0.820312,6)

DirectionCosines: (0,1,0,0,0,-1)
Rescale Intercept/Slope: (0,1)
SamplesPerPixel :1
BitsAllocated :16
BitsStored :16

HighBit :15

PixelRepresentation:1
Orientation Label: SAGITTAL
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10.5.3 Checking the md5sum of the Pixel Data

After compressing a DICOM file (see gdcmconv) using a lossless compression algorithm, it is fairly easy to compare the
two files for differences at DICOM attribute level. However one operation is slightly easier to do: how to make sure the
compression was actually lossless ? In this case one could use the —-md5sum operation.

Take an uncompressed DICOM image file:

$ gdcminfo --md5sum SIEMENS_ImagelLocationUN.dcm

The tool return: 0621954acd5815e0b4f7b65fcc6506b1

Now compress this file:
$ gdcmconv --jpegls SIEMENS_ImagelLocationUN.dcm lossless_compressed.dcm
and then check again the md5sum:

$ gdcminfo --md5sum lossless_compressed.dcm

The tool return: 0621954acd5815e0b4f7b65fcc6506b1

10.5.4 Checking if Pixel Data is lossless

In some environment one wish to check whether or not the DICOM file is lossless. It is fairly easy to do that in most
cases. Only in two occasion this is not clear from the sole DICOM Attribute. When the Transfer Syntax is JPEG 2000
Image Compression (1.2.840.10008.1.2.4.91) and when the Transfer Syntax is JPEG-LS Lossy (Near-Lossless) Image
Compression (1.2.840.10008.1.2.4.81).

In this case, the only solution is to open the Pixel Data element, read the specific JPEG header and check whether or
not the JPEG transformation was lossless or not:

$ gdcminfo --check-compression gdcmData/MAROTECH_CT_JP2Lossy.dcm

The tool returns: "Encapsulated Stream was found to be: lossy"

10.6 SEE ALSO

gdecmdump(1), gdecmraw(1), gdcmconv(1)

10.7 COPYRIGHT

Copyright (c) 2006-2011 Mathieu Malaterre
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Chapter 11

Tool to convert PAPYRUS 3.0 to DICOM.

11.1  SYNOPSIS

gdcmconv [options] file-in file-out

11.2 DESCRIPTION

The gdemconv command line program takes as input a PAPYRUS 3.0 file (file-in) and process it to generate an output
(pseudo) DICOM file (file-out). The command line option dictate the type of operation(s) gdcmconv will use to generate
the output file.

11.3 parameters

file-in DICOM input filename

file-out DICOM output filename

11.4 OPTIONS

11.4.1 parameters

-i —-—-input DICOM filename
-0 —-output DICOM filename

11.4.2 OPTIONS

-3 --split Split multiframes PAPYRUS 3.0 into multiples DICOM files
——decomp-pap3 Use PAPYRUS 3.0 for decompressing (can be combined with --split).
——check-iop Check that the Image Orientation (Patient) Attribute is ok (see --split).

11.4.3 general options

-h —-—help
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print this help text and exit

-v —-version

print version information and exit

-V —-—-verbose
verbose mode (warning+error).

-W --warning

warning mode, print warning information

-E ——error

error mode, print error information

-D ——debug

debug mode, print debug information

11.4.4 environment variable

GDCM_ROOT_UID Root UID

11.5 Simple usage

gdcmconv is a great tool to convert broken PAPYRUS 3.0 implementation into properly parsable DICOM file. Usage is

simply:

$ gdcmconv input.pa3 output.dcm

or if you prefer being explicit:

$ gdcmconv -i input.pa3 -o output.dcm

Even though gdcmpap3 can overwrite directly on the same file (input.pa3 = output.dcm), it is recommended that user
should first convert into a different file to make sure the bug is properly handled by GDCM.

11.6 SEE ALSO

gdecmdump(1), gdemconv(1), gdcminfo(1)

11.7 COPYRIGHT

Copyright (c) 2006-2011 Mathieu Malaterre
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Tool to convert PDF to PDF/DICOM.

121  SYNOPSIS

gdcmpdf [options] file-in file-out

12.2 DESCRIPTION

The gdempdf tool convert a PDF file (any PDF version) into an encapsulated PDF/DICOM file. By default it will try
to read the PDF meta information stored in the PDF and convert this information to some specific DICOM fields (see
below). However it may fails (eg. wrong password on encrypted PDF file) in which case empty value are used.

12.3 parameters

file-in PDF input filename

file-out DICOM output filename

12.4 OPTIONS

12.4.1 general options

-h —--help
print this help text and exit

-V —-version
print version information and exit

-V —-—verbose
verbose mode (warning+error).

-W —--warning
warning mode, print warning information

-E ——error
error mode, print error information

-D ——debug
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debug mode,

12.5 Usage Example

print debug information

$ wget http://gdcm.sourceforge.net/gdcm.pdf
$ gdcmpdf gdcem.pdf gdcem.dcm

To re-extract the encapsulated PDF file:

$ gdcmraw -i gdcm.dcm -t 42,11 -o gdcm.dcm.pdf
$ diff gdcm.pdf gdcm.dcm.pdf

12.6 PDF Info Mapping

Here is how the PDF info is mapped to DICOM information (typical pdfinfo output):

Title:
Subject:
Keywords:
Author:
Creator:
Producer:

CreationDate:

Tagged:
Pages:
Encrypted:
Page size:
File size:
Optimized:
PDF version:

GDCM Reference Manual
Grassroots DICOM API reference
GDCM, DICOM, JPEG, Lossless JPEG,JPEG-LS, J2K,JPEG 2000, RLE
Mathieu Malaterre and co.
LaTeX with hyperref package

pdfeTeX-1.21a

Tue Apr 28 15:34:26 2009

no
1188

no

612 x 792 pts
13756841 bytes
yes

1.4

Converted to DICOM this leads to

# Dicom-Data-Set

# Used TransferSyntax:

(0008, 0005)
(0008,0012)
(0008, 0013)
(0008,0016)
(0008,0018)
(0008, 0020)
(0008, 0023)
(0008, 002a)
(0008, 0030)
(0008, 0033)
(0008, 0050)
(0008, 0060)
(0008, 0064)
(0008, 0070)
(0008, 0090)
(0010, 0010)
(0010, 0020)
(0010, 0030)
(0010, 0040)
(0018,1020)
(0020, 000d)
(0020, 000e)
(0020, 0010)
(0020, 0011)

CS
DA
™
UI
UI
DA
DA
DT
™
™
SH
Cs
Cs
LO
PN
PN
LO
DA
Cs
LO
UI
UI
SH
IS

[ISO_IR 100] # 10, 1 SpecificCharacterSet
[20090428] # 8, 1 InstanceCreationDate
[182550.302631] # 14, 1 InstanceCreationTime
=EncapsulatedPDFStorage # 30, 1 SOPClassUID
[1.2.826.0.1.3680043.2.1143.776842935192792959289022034349197114]
[20090428] # 8, 1 StudyDate

[20090428] # 8, 1 ContentDate
[20090428153437.000000] # 22, 1 AcquisitionDateTime
[182550.302160] # 14, 1 StudyTime
[153426.000000] # 14, 1 ContentTime

(no value available) # 0, 0 AccessionNumber

[OT] # 2, 1 Modality

[WSD] # 4, 1 ConversionType
[LaTeX with hyperref package] # 28, 1 Manufacturer

(no value available) # 0, 0 ReferringPhysiciansName
[Mathieu Malaterre and co.] # 26, 1 PatientsName

(no value available) # 0, 0 PatientID

(no value available) # 0, 0 PatientsBirthDate
(no value available) # 0, 0 PatientsSex
[pdfeTeX-1.21a] # 14, 1 SoftwareVersions

[1.2.826.0.1.3680043
[1.2.826.0.1.3680043
(no value available)
[1]

(letter)

Little Endian Explicit

.2.1143.1868121832223417351654232480755123133]
.2.1143.1330099150825746617507846107663964311]

#
#

0,
2,

0
1

StudyID
SeriesNumber

#
#

64,

64,
64,

1 SOPInstanceUID

1 StudyInstanceUID
1 SeriesInstanceUID
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0020,0013) Is [1]
0028,0301) Cs [YES]

0040,a043) SQ (Sequence with explicit length #=0)

0042,0010) ST [GDCM Reference Manual]

0042,0011) OB 25\\50\\44\\46\\2d\\31\\2e\\34\\0a\\25\\e7\\ £3\\cf\\d3\\0a\\33\\32\\30\\37\\37\\20\\30. ..

(
(
(
(fffe,el0dd) na (SequenceDelimitationItem for re-encod.)
(
(
(

0042,0012) LO [application/pdf]

$ stat gdcm.pdf

File: ‘gdcm.pdf’

Size: 13756841 Blocks: 26912
Device: fe0lh/65025d Inode: 2675750
Access: (0644/-rw-r—--r—--) Uid: ( 1002/mmalaterre)
Access: 2009-04-28 16:05:00.000000000 +0200
Modify: 2009-04-28 15:34:37.000000000 +0200
Change: 2009-04-28 16:05:00.000000000 +0200

Explanation for the different Date/Time mappings:

409

#
#
#
#
#

#

6

Gid:

(

2, 1 InstanceNumber

4, 1 BurnedInAnnotation

0, 1 ConceptNameCodeSequence
0, 0 SequenceDelimitationItem

22, 1 DocumentTitle

16, 1 MIMETypeOfEncapsulatedDocument

regular file

1002/mmalaterre)

+ Study Date/Time, Instance Creation Date/Time are both equal to the current time gdcmpdf tool was run,

» Acquisition Date Time is set to the Modify Time of the actual PDF file,

« Content Date/Time are set from the actual PDF header info: CreationDate.

12,7 SEE ALSO

gdcmconv(1), gdecmraw(1), pdfinfo(1)

12.8 COPYRIGHT

Copyright (c) 2006-2011 Mathieu Malaterre
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Extract Data Element Value Field.

13.1  SYNOPSIS

gdcmraw [options] file-in file-out

13.2 DESCRIPTION

The gdemraw tool is mostly used for development purpose. It is used to extract a specific binary field from a DICOM
DataSet.

13.3 parameters

file-in DICOM input filename

file-out output filename

13.4 OPTIONS

13.4.1 parameters

-1 —--input Input filename
-0 —-output Output filename
-t —--tag Specify tag to extract value from.

13.4.2 OPTIONS

-S --split-frags Split fragments into multiple files.
-p —--pattern Specify trailing file pattern (see split-frags).
-P --pixel-data Pixel Data trailing O.

13.4.3 general options

-h —-—help
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print this help text and exit

-v —-version
print version information and exit

-V —-—-verbose
verbose mode (warning+error).

-W --warning
warning mode, print warning information

-E ——error
error mode, print error information

-D ——debug
debug mode, print debug information

13.5 Typical usage

13.5.1 Copy Attribute Value to file
This will extract the value at Tag (0025,101b):

$ gdcmraw -i GE_MR_0025xx1bProtocolDataBlock.dcm -t 25,101b -o pdb.raw

13.5.2 Extract Pixel Data

If you do not specify any tag, the Pixel Data element is the default one. So for instance to grab the Pixel Data from an
image:

$ gdcmraw -i test.acr -o test.raw
You can then for example compute the md5sum of this pixel data (very useful):

$ md5sum test.raw
£845c8£283d39a0204c325654493bab3 test.raw

13.5.3 Encapsulated Syntax
When the Pixel Data is encapsulated, multiple fragments can be used to store a single slice image:
$ gdcmdump D_CLUNIE_CT1_J2KR.dcm

\&. ..
(7fe0,0010) OB # u/l,1 Pixel Data
(fffe,e000) 2?2 [] # 0,1 Item
(fffe,e000) 272 £EANAENNEENNS5INN00N\N29\\N00\N00\N00NN00NN02\\00\N\N00\N\N00\N\N02 \\N00\NN00NNO00NNOONNO0ONNOONNOONNOONNOONN
(fffe,e000) 2?7 2c\\b7\\ee\\68\\de\\e3\\93\\2d\\b3\\b8\\ba\\90\\7b\\42\\3e\\£8\\42\\16\\64\\88\\46\\30\\37\\d4\\
(fffe,e000) 2?2 48\\3c\\03\\e8\\c4\\3£\\44\\el\\8a\\5c\\73\\3b\\02\\0a\\ad\\a5\\8£\\e4\\0c\\81\\76\\a2\\d7\\1b\\
(fffe,e0dd) O

In order to create a J2K image out of it, we need to extract each fragments and concatenate them:

$ gdcmraw —-i D_CLUNIE_CT1_J2KR.dcm -o D_CLUNIE_CT1_J2KR. j2k
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This is a valid J2K file, using the Kakadu software package:

$ kdu_expand -i D_CLUNIE_CTI1_J2KR.Jj2k -o D_CLUNIE_CT1_J2KR.tiff -record D_CLUNIE_CTI1_J2KR.txt

$ cat D_CLUNIE_CT

Sprofile=PROFILE2
Scap=no
Sextensions=0
Ssize={512,512}
Sorigin={0,0}
Stiles={512,512}
Stile_origin={0,0
Scomponents=1
Ssigned=yes
Sprecision=16
Ssampling={1,1}
Sdims={512,512}
Cycc=no

Cmct=0

Clayers=1
Cuse_sop=no
Cuse_eph=no
Corder=LRCP

1_J2KR.txt

}

Calign_blk_last={no,no}

Clevels=5

Cads=0

Cdfs=0

Cdecomp=B (-:—:-)
Creversible=yes
Ckernels=W5X3
Catk=0
Cuse_precincts=no
Cblk={64,64}
Cmodes=0

Qguard=1
Qabs_ranges=18,19

>> New attributes

,19,20,19,19,20,19,19,20,19,19,20,19,19, 20

for tile O:

13.5.4 Extract fragments as single file

Sometimes each fragments is in fact a single slice, so we would not need to concatenate them:

$ gdcmdump 001911

\&. ..

(7£e0,0010) OB
(fffe,e000) 27
(fffe,e000) 27
(fffe,e000) 27
(fffe,e000) 27
(fffe,e000) 27

(fffe,el0dd) 0

13.dcm

# u/l,1 Pixel Data
00\\N00NN00NN00N\N6D\N38NN0LINN00N\N10N\77\\N02\\00\\37\\b6\\03\\00\\a7\\£4\\04\\00 # 20,1 It
FENNABNNEEN N3\ \N00\\Ob\N08\N02\\00\N\N02\\00\N\N0I\NNO0ONNTINNOONNEENNCc4\N\N00\\NIb\NOONNOIN\NOINNOINNOTI\N
FENNABNNEENNC3\N00\\N0D\N08\N02\\N00\\N02 \\N0O\NNOLI\NOONNTIINNOONNEEN\Cc4\\N00\ N1\ N00NNOINNOINNOINNOI\N
FEANNABNNEEN N3\ \N00\\Ob\N08\N02\\00\N\N02\\N00\N\NOI\NNO0ONNTIINNOONNEENNCc4\N\N00\N\NIb\NOONNOINNOINNOINNOTIN\N
FENNABNNEENNC3\N00\\0D\N08\N02\\N00\\N02 \\N0OONNOI\NOONNTIINNOONNEEN\Cc4\\NO0 N\ N1\ N00NNOINNOINNOINNOTI\N

Let’s try to extract those 4 individual Lossless jpeg individually:

$ gdcmraw —--split

-frags -i 00191113.dcm -o jpeg —--pattern $02d.ljpeg

This will output 4 files:
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-rw-r——-r-— 1 mathieu mathieu 81512 2008-08-08 22:10 jpeg03.ljpeg
-rw-r——-r-—- 1 mathieu mathieu 81694 2008-08-08 22:10 jpeg02.1l]peg
-rw-r——-r-— 1 mathieu mathieu 81564 2008-08-08 22:10 jpegOl.lijpeg
-rw-r——-r-— 1 mathieu mathieu 79970 2008-08-08 22:10 jpeg00.ljpeg

13.6 Footnote about JPEG files

It is a common misunderstanding to interchange 'JPEG 8bits lossy’ with simply JPEG file. The JPEG specification is
much broader than simply the common lossy 8bits file (as found on internet).

You can have:

» JPEG Lossy 8bits
» JPEG Lossy 12bits

* JPEG Lossless 2-16bits

Those are what is defined in ITU-T T.81, ISO/IEC IS 10918-1.

13.7 SEE ALSO

gdemdump(1), gdecmraw(1)

13.8 COPYRIGHT

Copyright (c) 2006-2011 Mathieu Malaterre
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Scan a directory containing DICOM files.

141 SYNOPSIS

gdcmscanner [options] directory

142 DESCRIPTION

The gdcmscanner is a command line tool to quickly extract value from a set of DICOM attribute in a DICOM File-Set.

14.2.1 parameters

-d --dir DICOM directory
-t —--tag %d,%d DICOM tag(s) to look for

14.2.2 OPTIONS

-p —--print Print output.
-r —--recursive Recusively descend directory.

14.2.3 general options

-h —-—help
print this help text and exit

-v —--version
print version information and exit

-V —-—verbose
verbose mode (warning+error).

-W —--warning
warning mode, print warning information

-E ——error
error mode, print error information

-D —-—debug
debug mode, print debug information
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14.3 Typical usage

14.4 Simple usage

In order to display all the value for Patient Name (0010,0010) in the directory name gdembData, simply do:

$ gdcmscanner -t 10,10 -d gdcmData -p

14.5 Complex usage

Because gdcmscanner does not support progress, you have to wait until all files are traversed to see any results. This
is quite cumbersome, on UNIX this can be worked around with the following trick:

r.r

$ find gdcmbData -type d -exec gdcmscanner -t 10,10 -d {} -p ’;

So all directory are locally traversed (no child directory are recursively traversed), which means results comes out much
faster.

14.6 SEE ALSO

gdemdump(1), gdcmraw(1)

14.7 COPYRIGHT

Copyright (c) 2006-2011 Mathieu Malaterre
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Tool to execute a DICOM Query/Retrieve operation

15.1 SYNOPSIS

gdcmscu [OPTION]...[OPERATION]...HOSTNAME. .. [PORT]...

Execute a DICOM Q/R operation to HOSTNAME, using port PORT (104 when not specified)

15.2 DESCRIPTION

The gdecmscu command line program is the tool to execute DICOM Query/Retrieve operation. It supports:

. C-ECHO (SCU)
- C-FIND (SCU)
. C-STORE (SCU)

+ C-MOVE (SCU/SCP) C-MOVE operation are executed using two different ports (one for the SCU and one for the
SCP).

15.3 parameters

15.4 OPTIONS

15.4.1 OPTIONS

-H --hostname %s Hostname.

-p —-port %d Port number.
-—aetitle %s Set calling AE Title.
-—-call %s Set called AE Title.

15.4.2 mode options

—-—echo C-ECHO (default when none).
——store C-STORE.
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——find C-FIND.
——move C-MOVE.

15.4.3 C-STORE options

-1 —-—-input %s DICOM filename
-r —--recursive recursively process (sub-)directories
——store—query %s Store constructed query in file

15.4.4 C-FIND/C-MOVE options

—--patientroot C-FIND Patient Root Model.
——studyroot C-FIND Study Root Model.
—-patient C-FIND Query on Patient Info (cannot be used with --studyroot).
——-study C-FIND Query on Study Info.
——series C-FIND Query on Series Info.
-—image C-FIND Query on Image Info.
——key $d, $d[=%s] 0123,4567=VALUE for specifying search criteria (wildcard allowed)
With --key, leave blank (ie, --key 10,20="" or --key 10,20) to retrieve values

15.4.5 C-MOVE options

-0 —--output %s DICOM filename / directory
——port-scp %d Port for incoming associations
——key %d, $d[=%s 0123,4567=VALUE for specifying search criteria (wildcard not allowed)

Note that C-MOVE supports the same queries as C-FIND, but no wildcards are allowed

15.4.6 general options

-h —--help
print this help text and exit

-V ——-version
print version information and exit

-V —-verbose
verbose mode (warning+error).

-W —--warning
warning mode, print warning information

-E ——error
error mode, print error information

-D ——-debug
debug mode, print debug information

-L --log-file
specify a filename where to write logs

——queryhelp
print query help

15.4.7 environment variable

GDCM_ROOT_UID Root UID
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15.,5 C-ECHO usage

gdcmscu is a great tool to test if a DICOM server is up. For example to send a C-ECHO to server dicom.example.com
using port 104, use:

$ gdcmscu dicom.example.com

or if you prefer being explicit:

$ gdcmscu ——echo dicom.example.com 104

Using basic security your DICOM server might require that you set the appropriate called AE-TITLE
$ gdcmscu —--echo dicom.example.com 11112 --call SERVSCP

If you want to specifiy your own AE-TITLE (default is GDCMSCU), simply use:

$ gdcmscu —--echo dicom.example.com 11112 --call SERVSCP --aetitle MYSCU

For example you could test on the DICOM server provided by DICOMObject team:

$ gdcmscu www.dicomserver.co.uk 11112

15.6 C-STORE usage

C-STORE is the operation that allow sending a DICOM file to a remote DICOM server. For instance to send a file called
myfile.dcm

$ gdcmscu —--store dicom.example.com 104 myfile.dcm
or if you prefer being explicit:
$ gdcmscu --store dicom.example.com 104 -i myfile.dcm

You can even send multiple files using the same association:

$ gdcmscu —--store dicom.example.com 104 myfilel.dcm myfile2.dcm myfile3.dcm ...

15.7 C-FIND usage

gdcmscu also allow querying a DICOM server. This is the C-FIND operation, for example to find all DICOM Instance
where PatientsName match a particular pattern, usage is simply:

$ gdcmscu --find --patient dicom.example.com 11112 --patientroot --key 10,10, "Ax"
We also support a DCMTK compatible convention:

$ gdcmscu --find --patient dicom.example.com 11112 --patientroot —--key 10,10="Ax"

When an attribute is set without a value it will be part of the output result:

$ gdcmscu —--find --patient dicom.example.com 11112 --call MI2B2 --patientroot -k 10,10="A+" -k 10,20
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15.8 C-MOVE usage

C-MOVE is the operation to retrieve a DICOM instance from a remote DICOM server. Most of the time, it is a subsequent
operation after a C-FIND query. To retrieve a DICOM instance where PatientID is ABCD1234, simply execute:

$ gdcmscu —--move —--patient --aetitle ACMEl --call ACME_STORE dicom.example.com 5678 —--patientroot -k 10,20="ABCD1

WARNING For this operation to work you need information from the DICOM server you are communicating with. Only
the DICOM server you are sending a C-MOVE query will be responsible for sending back incoming associations (the
actual C-STORE SCP). Therefore you need to make sure that you mapping of (AE-TITLE,PortNumber) is properly set
on the DICOM server side as well as the port for incoming association (—port-scp).

gdcmscu does not currently support external C-STORE association (C-STORE request sent to an external SCP appli-
cation).

15.9 patientroot notes

The flag —patientroot is just simply a wrapper around the syntax —key 8,52=PATIENT For instance one would write using
DCMTK syntax:

$ findscu —--patient dicom.example.com 11112 --key 8,52=PATIENT —--key 10,10="F*"

This would become using GDCM syntax:

$ gdcmscu --find --patient dicom.example.com 11112 --patientroot —--key 10,10="Fx"

15.10 Debugging

This is sometime difficult to investigate why a connection to a remote DICOM server cannot be done. Some recommen-
dations follows:

Always try to do a simple C-ECHO at first. If you cannot get the C-ECHO to work none of the other operations will work
Before trying to a C-MOVE operation, make sure you can execute the C-FIND equivalent query first.

When doing a C-MOVE operation you really need to communicate with the PACS admin as the C-MOVE operation is
different from the other lower level operation such as HTTP/GET. When doing a C-MOVE, the server will communicate
back using a