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Clinica, an open-source software to facilitate 
neuroimaging studies
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BIDS converters

clinica convert <dataset>-to-bids \
dataset_dir clinical_data_dir bids_dir

Machine learningStandardized data structures

& CAPS

Statistical models
Surface-based analysis (statistics-surface):
• Group comparison
• Correlation

SVM, logistic 
regression, 
random forest

(Repeated) K-fold 
cross validation, 

repeated hold-out 
validation

Main third-party dependencies

I/O Tools
clinica iotools create-subjects-visits ...

merge-tsv ...
check-missing-modalities ...

Conversion of datasets to the BIDS format:

Clinica: Development of a web-based dashboard for pipeline 
monitoring and quality control

Pipelines: Development of new longitudinal pipelinesQuality control: Explore methods and processes to provide 
quality control feedback 

Provenance: Adherence to the BIDS provenance standard to
improve traceability and reproducibility

Preprocessing and feature extraction: clinica run pipeline [BIDS dataset] [CAPS dataset] [options]

Clinica is an open-source software platform for neuroimaging studies. It is designed to
help researchers spend less time on data management and processing, easily share data
and results, make their research more reproducible and contribute to Open Science.

• Neuroscientists or clinicians conducting clinical
neuroscience studies involving multimodal imaging.

• Researchers developing advanced machine learning
algorithms.

Bias field correction, affine 
registration to standard 
space (MNI) and cropping 
(ANTs)

Correction of raw DWI 
data (FSL, ANTs, 
MRtrix3)

Affine registration to 
standard space (MNI) via T1 
MRI, intensity normalization 
and cropping (ANTs)

Tissue segmentation 
(GM, WM, CSF), 
normalization to 
standard space (MNI) 
(SPM, CAT12)

Extraction of DTI-
based measures, 
normalization to 
standard space (MNI) 
(FSL, MRTrix3, ANTs)

Registration to T1 MRI, 
partial volume correction, 
intensity normalization, 
spatial normalization to 
standard space (MNI) (SPM, 
PETPVC, CAT12)

Cortical surface 
extraction, segmentation 
of subcortical structures, 
cortical thickness 
estimation, spatial 
normalization to standard 
space (FreeSurfer)

Tractography & 
connectome (FSL, 
FreeSurfer, MRTrix3)

Projection of PET signal 
onto surfaces of the 
cortex (FreeSurfer, FSL, 
SPM, PETPVC)
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Example: processing from unorganized neuroimaging data to Pytorch tensors using Clinica and ClinicaDL

Overview of Clinica @clinica_run

Mission statement Target audience

Work in progress and future works

CAPS_Datasets
└── subjects

└── sub-ADNI033S6976
└── ses-M000

├── pet_linear
│ ├── sub-ADNI033S6976_ses-M000_trc-18FFDG_space-MNI152NLin2009cSym_desc-Crop_res-1x1x1_suvr-pons_pet.nii.gz
│ └── sub-ADNI033S6976_ses-M000_trc-18FFDG_space-T1w_rigid.mat
└── t1_linear

├── sub-ADNI033S6976_ses-M000_space-MNI152NLin2009cSym_desc-Crop_res-1x1x1_T1w.nii.gz
├── sub-ADNI033S6976_ses-M000_space-MNI152NLin2009cSym_res-1x1x1_T1w.nii.gz
└── sub-ADNI033S6976_ses-M000_space-MNI152NLin2009cSym_res-1x1x1_affine.mat

t1-linear pet-linear

# Step 1 – Convert the data downloaded from ADNI to the BIDS format:
clinica convert adni-to-bids Raw_Data Clinical_Data BIDS_Dataset

# Step 2 – Run t1-linear to align the T1 images with the MNI template:
clinica run t1-linear BIDS_Dataset CAPS_Dataset

# Step 3 – Run pet-linear to align the PET images with the MNI template:
clinica run pet-linear BIDS_Dataset CAPS_Dataset Acq_Label
{pons|cerebellumPons|pons2|cerebellumPons2}

# Step 4 – Extract the tensors using ClinicaDL:
clinicadl prepare-data {image|slice|patch|roi} CAPS_Dataset {t1-linear|t2-linear|t1-
extensive|dwi-dti|pet-linear|flair-linear|custom}

Raw_Data
├── 033_S_6976

├── AAHead_Scout
├── AAHead_Scout_MPR_cor
├── AAHead_Scout_MPR_sag
├── AAHead_Scout_MPR_tra
└─── Accelerated_Sagittal_MPRAGE

└─── 2023-07-27_13_22_12.0
└── I10248343

├── ADNI_033_S_6976_MR_Accelerated_Sagittal_MPRAGE__br_raw_1.dcm     
├── ADNI_033_S_6976_MR_Accelerated_Sagittal_MPRAGE__br_raw_2.dcm
├── ADNI_033_S_6976_MR_Accelerated_Sagittal_MPRAGE__br_raw_3.dcm

BIDS_Dataset
├── README
├── conversion_info
├── dataset_description.json
├── participants.tsv
└── sub-ADNI033S6976

├── ses-M000
│ ├── anat
│ │ ├── sub-ADNI033S6976_ses-M000_FLAIR.json
│ │ ├── sub-ADNI033S6976_ses-M000_FLAIR.nii.gz
│ │ └── sub-ADNI033S6976_ses-M000_T1w.nii.gz
│ ├── pet
│ │ ├── sub-ADNI033S6976_ses-M000_trc-18FFDG_rec-IR_pet.json
│ │ └── sub-ADNI033S6976_ses-M000_trc-18FFDG_rec-IR_pet.nii.gz
│ └── sub-ADNI033S6976_ses-M000_scans.tsv
└── sub-ADNI033S6976_sessions.tsv

CAPS_Datasets
└── subjects

└── sub-ADNI033S6976
└── ses-M000

├── pet_linear
├── t1_linear
└── deeplearning_prepare_data

└── image_based
├── pet_linear
│ └── sub-ADNI033S6976_ses-M00_ trc-18FFDG_space-MNI152NLin2009cSym_desc-Crop_res-

1x1x1_suvr-cerebellumPons2_pet.pt
└── t1_linear

└── sub-ADNI033S6976_ses-M00_space-MNI152NLin2009cSym_desc-Crop_res-1x1x1_T1w.pt

prepare-data

Your deep learning analysis!

adni-to-bids


