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Why Scripting ?
What are the benefits ?

✓ to automate the tasks if there are many patients

.txt file

✓ to recalculate the data by guaranteeing the reproducibility

✓ to ensure traceability in case of doubtful results



Operations
Format conversion

Spatial resampling

Filtering

Thresholding



Format conversion

######################################## 

#LIFEx script: convert image from DCM to NIFTI 

########################################

#Patients

LIFEx.Patient0.Series0=E:/Project/…/Database_1/Patient_1/Images/P1_PT_SUV.dcm

LIFEx.Patient0.Series0.Operation0=Save nii uint16

LIFEx.Patient0.Series0.Operation0.Output.Directory=E:/Project/…/Database_1/Patient_1/Images/

LIFEx.Patient1.Series0=E:/Project/…/Database_1/Patient_2/Images/P2_PT_SUV.dcm

LIFEx.Patient1.Series0.Operation0=Save nii uint16

LIFEx.Patient1.Series0.Operation0.Output.Directory=E:/Project/…/Database_1/Patient_2/Images/

More information can be found on the LIFEx’s website 

https://www.lifexsoft.org/.../Documentation/.../LIFExScripts_v7.6.0.pdf => section 3.3

if the image is not a 

single dicom file => set 

the name of the folder 

containing .dcm files

In the example below

numbering starts at 0



Spatial resampling

#################################

#LIFEx script: image resampling

#################################

#Patients

LIFEx.Patient0.Series0=E:/Project/…/Database_1/Patient_1/Images/P1_PT_SUV.nii.gz

LIFEx.Patient0.Series0.Operation0=ResampleRescaling,4,4,4|Save nii

LIFEx.Patient0.Series0.Operation0.Output.Directory=E:/Project/…/Database_1/Patient_1/Images/

LIFEx.Patient1.Series0=E:/Project/…/Database_1/Patient_2/Images/P2_PT_SUV.nii.gz

LIFEx.Patient1.Series0.Operation0=ResampleRescaling,4,4,4|Save nii

LIFEx.Patient1.Series0.Operation0.Output.Directory=E:/Project/…/Database_1/Patient_2/Images/

More information can be found on the LIFEx’s website 

https://www.lifexsoft.org/.../Documentation/.../LIFExScripts_v7.6.0.pdf => section 3.3



Filtering

#################################

#LIFEx script: image filtering

#################################

#Patients

LIFEx.Patient0.Series0=E:/Project/…/Database_1/Patient_1/Images/P1_PT_SUV.nii.gz

LIFEx.Patient0.Series0.Operation0=GaussianFilter,2,2,2,3d,true,reflect|Save nii

LIFEx.Patient0.Series0.Operation0.Output.Directory=E:/Project/…/Database_1/Patient_1/Images/

LIFEx.Patient1.Series0=E:/Project/…/Database_1/Patient_2/Images/P2_PT_SUV.nii.gz

LIFEx.Patient1.Series0.Operation0=GaussianFilter,2,2,2,3d,true,reflect|Save nii

LIFEx.Patient1.Series0.Operation0.Output.Directory=E:/Project/…/Database_1/Patient_2/Images/

More information can be found on the LIFEx’s website 

https://www.lifexsoft.org/.../Documentation/.../LIFExScripts_ v7.6.0.pdf => section 3.3

other spatial filters ?

LaplacianOfGaussianFilter

LawFilter

MeanFilter

WaveletFilter

sigma equal to FWHM/2 vocabulary elsewhere…

4mm Gaussian filter = Gaussian filter with 2mm sigma 



tumor

Fused PET/CT scans

Thresholding

###################################

#LIFEx script: ROI thresholding

###################################

#Patients

LIFEx.Patient0.Series0=E:/Project/…/Database_1/Patient_1/Images/P1_PT_SUV.nii.gz

LIFEx.Patient0.Roi0=E:/Project/…/Database_1/Patient_1/Segmentations/VOIs_original

LIFEx.Patient0.Roi0.Operation0=n,4,50|Save nii

LIFEx.Patient0.Roi0.Operation0.Output.Directory=E:/Project/…/Database_1/Patient_1/Segmentations/VOIs_threshold

LIFEx.Patient1.Series0=E:/Project/…/Database_1/Patient_2/Images/P2_PT_SUV.nii.gz

LIFEx.Patient1.Roi0=E:/Project/…/Database_1/Patient_2/Segmentations/VOIs_original

LIFEx.Patient1.Roi0.Operation0=n,4,50|Save nii

LIFEx.Patient1.Roi0.Operation0.Output.Directory=E:/Project/…/Database_1/Patient_2/Segmentations/VOIs_threshold

in the example below

More information can be found on the LIFEx’s website 

https://www.lifexsoft.org/.../Documentation/.../LIFExScripts_ v7.6.0.pdf => section 4.2

destination folder 

automatically 

created with the 

specified name

necrosis

MTV

4 < SUV < 50 CT ? => 100 < HU < 300 => soft tissue

this folder may

contain several VOIs



Extraction
Texture protocol

MTV protocol



TEXTURE_ROI_Results.csv

INFORMATION

INFO_*

PARAMETERS

PARAMS_*

CHECK_TEXTURE_*

FEATURE RESULTS

MORPHOLOGICAL_*

INTENSITY-BASED_*

LOCAL_INTENSITY_BASED_*

INTENSITY-BASED-RIM_*

INTENSITY-HISTOGRAM_*

LOCAL_INTENSITY_HISTOGRAM_*

INTENSITY-HISTOGRAM-RIM

GLCM_*

GLRLM_*

NGTDM_*

GLSZM_*

MTV_ROI_Results.csv

MORPHOLOGICAL_*

INTENSITY-BASED_*

LOCAL_INTENSITY_BASED_*

INTENSITY-BASED-RIM_*

MTV_SUMMARY_Results.csv

SUMMARY_Bulk*

SUMMARY_Smallest*

SUMMARY_Dmax

SUMMARY_*Diff*

SUMMARY_Min*

SUMMARY_Mean*

SUMMARY_Max*

SUMMARY_TLG

SUMMARY_RoiCentroidCoor-*

SUMMARY_AllRoiCentroidCoor-*

SUMMARY_RoiWCentroidCoor-*

SUMMARY_AllRoiWCentroidCoor-*

SUMMARY_TL/TR/BL/BR*

…

Resampling

Filtering 

Feature extraction

Color legend:

Information / Parameters

Non Discretized values 

Non Discretized values 

Discretized values 

-need to extract advanced features (textural analysis) and don’t need calculating whole-body biomarkers => use Texture protocol

-need to extract advanced features and whole-body biomarkers => use both protocols

-need to extract standard features (non textural analysis) and whole-body biomarkers => use MTV protocol 



Extraction

#####################################

#LIFEx script: extraction with Texture protocol

#####################################

#Common

LIFEx.guiUpdate=false

LIFEx.seriesRoiGuiUpdate=false

LIFEx.messagesGuiUpdate=false

#Result file

LIFEx.Output.Directory=E:/Project/…/Database_1/Results_extract_Texture

#Patients

LIFEx.Patient0.Series0=E:/Project/…/Database_1/Patient_1/P1_PT_SUV.nii.gz

LIFEx.Patient0.Roi0=E:/Project/…/Database_1/Patient_1/Segmentations/VOIs

LIFEx.Patient0.Series0.Operation0=Texture,false,false,false,1,3D,Absolute,0,64,0,20

LIFEx.Patient1.Series0=E:/Project/…/Database_1/Patient_2/P2_PT_SUV.nii.gz

LIFEx.Patient1.Roi0=E:/Project/…/Database_1/Patient_2/Segmentations/VOIs

LIFEx.Patient1.Series0.Operation0=Texture,false,false,false,1,3D,Absolute,0,64,0,20

More information can be found on the LIFEx’s website 

https://www.lifexsoft.org/.../Documentation/.../LIFExScripts_ v7.6.0.pdf => section 5.1.4

other discretization methods ?

RelativeMinMax

RelativeMeanSd

discretization… 

mandatory for 

feature extraction 

with Texture protocol

Extraction ● Texture protocol

results file

TEXTURE_ROI_Results.csv

inside the specified folder

if false…

faster calculation



####################################

#LIFEx script: extraction with MTV protocol

####################################

#Common

LIFEx.guiUpdate=false

LIFEx.seriesRoiGuiUpdate=false

LIFEx.messagesGuiUpdate=false

#Result file

LIFEx.Output.Directory=E:/Project/…/Database_1/Results_extract_MTV

#Patients

LIFEx.Patient0.Series0=E:/Project/…/Database_1/Patient_1/P1_PT_SUV.nii.gz

LIFEx.Patient0.Roi0=E:/Project/…/Database_1/Patient_1/Segmentations/VOIs

LIFEx.Patient0.Series0.Operation0=MTV,false

LIFEx.Patient1.Series0=E:/Project/…/Database_1/Patient_2/P2_PT_SUV.nii.gz

LIFEx.Patient1.Roi0=E:/Project/…/Database_1/Patient_2/Segmentations/VOIs

LIFEx.Patient1.Series0.Operation0=MTV,false

ExtractionExtraction ● MTV protocol

results files

MTV_ROI_Results.csv

MTV_SUMMARY_Results.csv

inside the specified folder

More information can be found on the LIFEx’s website 

https://www.lifexsoft.org/.../Documentation/.../LIFExScripts_ v7.6.0.pdf => section 5.2.2



Combination of operations…

For example: Spatial resampling + Filtering + Discretization within extraction with Texture protocol

…

LIFEx.Patient0.Series0=E:/Project/…/Database_1/Patient_1/P1_PT_SUV.nii.gz

LIFEx.Patient0.Roi0=E:/Project/…/Database_1/Patient_1/Segmentations/VOIs

LIFEx.Patient0.Series0.Operation0=ResampleRescaling,2,2,2|GaussianFilter,4,4,4,3d,true,reflect|Texture,false,false,false,1,3D,Absolute,0,64,0,60

…



Combination of operations…

For example: Spatial resampling + Filtering within extraction with MTV protocol

…

LIFEx.Patient0.Series0=E:/Project/…/Database_1/Patient_1/P1_PT_SUV.nii.gz

LIFEx.Patient0.Roi0=E:/Project/…/Database_1/Patient_1/Segmentations/VOIs

LIFEx.Patient0.Series0.Operation0=ResampleRescaling,2,2,2|GaussianFilter,4,4,4,3d,true,reflect|MTV,false

…



Combination of protocols…

…

LIFEx.Patient0.Series0=E:/Project/…/Database_1/Patient_1/P1_PT_SUV.nii.gz

LIFEx.Patient0.Roi0=E:/Project/…/Database_1/Patient_1/Segmentations/VOIs

LIFEx.Patient0.Series0.Operation0=ResampleRescaling,2,2,2|MTV,false|Texture,false,false,false,1,3D,Absolute,0,64,0,60

…



PET/CT…

…

LIFEx.Patient0.Series0=E:/Project/…/Database_1/Patient_1/P1_CT_HU.nii.gz

LIFEx.Patient0.Series1=E:/Project/…/Database_1/Patient_1/P1_PT_SUV.nii.gz

LIFEx.Patient0.Roi0=E:/Project/…/Database_1/Patient_1/Segmentations/VOIs

LIFEx.Patient0.Series1.Operation0=ResampleRescaling,2,2,2|Texture,false,false,false,1,3D,Absolute,0,64,0,60

…



More: Opening the resulting .csv file

Data

Text to Columns

Delimited

Comma Standard

Finish

Done…



1. open the image 2. open the VOI(s)

3. select the VOI(s)

4. set settings

5. click on this button

More: create a macro script



More: Python in automatic script creation for LIFEx

Automatic script creation for LIFEx

.txt file



Thank you !



The templates of all introduced scripts are in the folder « Scripts_TakeHome »

Scripts_TakeHome


