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Software overview
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What is ClinicaDL ? 3

Raw 
images

ClinicaDLClinica

preprocessed 
images

ClinicaDL
output

preprocessing train network

The software ecosystem



Use of 
neuro-

imaging

Rigorous
validation

Reprodu-
cibility

The answer to 3 main issues 4

ClinicaDL

Achieve transparancy
Reproduce experiment

High dimensional data 
Complex set of tools

Biased splits
Biased transfer learning

…



What does ClinicaDL looks like ? 5

Command line API mode

or



End to end deep learning framework 6

CAPS = 
preprocessed

database

Explore and
Interpret results

interpret

Infer results and 
make prediction

X       Y     acc

predict
save-tensor

Prepare data 
and metadata

extract
tsvtool

Quality-check
Generate MAPS = ClinicaDL 

output

Train model
train
resume

random-search
from json



MAPS: Model Analysis and Processing Structure 7

MAPS
├── environment.txt
├── fold-1
│ ├── best-loss
│ │ ├── interpretation
│ │ ├── model.pth.tar
│ │ ├── validation
│  │ │ ├── prediction.log
│  │ │ ├── validation_metrics.tsv
│  │ │ ├── validation_results.tsv
│  │ │ └── tensors
│ │ ├── test_a
│ │ └── train
│ ├── best-MSE
│    └── training_log
├── fold-2
├── fold-3
├── groups
│ ├── validation
│ ├── test_a
│ └── train
├── informations.log
└── maps_parameters.json

Saved model for fold corresponding to a metric

Output tensor for reconstruction (AE & VAE)

Prediction and evaluation metrics

Human-readable file with main specifications
Computer-readable file with all specifications

Training logs including tensorbord logs

Libraries versions (pip freeze)

Data groups 



Reproducibility (Store all hyperparameters) 9

Toml & Json files



Practical aspect
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10Data constraints & dependencies

Dependencies

Data constraints

+
TSV

JSON
Tensor

CAPS
ClinicaDL

input

Dependency management 



Test on the ClinicaDL software package 12

Continuous Integration

Jenkins
Automation servers

(Inria machines)

2 machines Stock testing data

CPU
-

virtual

GPU
-

physical



11Current state of the project

Documentation: https://clinicadl.readthedocs.io/en/latest/

pip install clinicadl==1.1.1

Development: 

• Team of 2 engineers and 1 Phd student
(ARAMIS) 

• External contributions are rare 

15 releases 
since august 2020

Github: https://github.com/aramis-lab/clinicadl

Versionning

https://clinicadl.readthedocs.io/en/latest/
https://github.com/aramis-lab/clinicadl


13What’s next ?

Add tools for 
reproducibility
• Huggingface
• MPP project

Create new 
tutorials

Add new functions
• Segmentation task
• Multi gpu



Thanks !
Any questions ?

14



Issue #1: Easy use of neuroimaging data sets 10

BIDS 
Dataset

ClinicaDLClinica

CAPS 
Dataset

MAPS 
folder

preprocessing train network

The software ecosystem

standard format ~ BIDS-derivative
integrates standard 

tools

…

…

File formats
• DICOM
• ANALYZE
• NIfTI



Issue #1: Easy use of neuroimaging data sets 11

3D data decomposition



Issue #2: Avoid methodological biases 12

2. Biased split 3. Late split

5. Biased ensemble learning4. Biased transfer learning

1. Absence of an 
independent test set

Train
train classifier

test classifier

Scenarios of data leakage

Train + Test

Train

Test

biased
feature

selection

train
classifier

test
classifier

Test

Train

Test

train
classifier

test
classifier

Train

Test

train
classifier

test
classifier

Source task (AD vs CN) Target task (MCI vs CN)



Issue #2: Avoid methodological biases 13

Example of solution to avoid data leakage

transfer learning

MAPS #2

└─ groups
├─ train+validation.tsv
├─ train
└─ validation

MAPS #1

└─ groups
├─ train+validation.tsv
├─ train
└─ validation

concatenation

test-1

inference

Check absence of intersection



Issue #2: Avoid methodological biases 14

transfer learning

MAPS #1 MAPS #2

└─ groups
├─ train+validation.tsv
├─ train
└─ validation

└─ groups
├─ train+validation.tsv
├─ train
└─ validation

inference

MAPS #2

└─ groups
├─ train+validation.tsv
├─ train
├─ validation
└─ test-1

Example of solution to avoid data leakage



16Issue #3: Reproducible deep learning

Store all hyperparameters

Reproduce experiments

Fix random seed

Fix initial state Data loader ordering and 
transforms

Enforce determinism on 
GPU



Bonus 17

Flexibility

What you want/need!

More info online!

task manager

classification

regression

reconstructionabstract template

Available for tasks, validation procedure, metrics, modes and architectures!



Thank you!

Come and discuss with us 
at the poster session!

ClinicaDL: an open-source 
deep learning software for 
reproducible neuroimaging
processing

hal-03351976 


