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Motivation

Processus d'analyse des données expérimentales

<
@ﬂ hill,

Acquisition de données  Traitement des données Analyse de données
Phénotypage de semence Machine/ Deep learning Outil informatique

Modeles Deep Learning beaucoup utilisés [1]
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Nombre de publications incluant un modele de deep learning [2]

[1] O’'Mahony, Niall, et al. "Deep learning vs. traditional computer vision." Science and information conference. Springer, Cham, 2019.

[2] Mahmud, Mufti, et al. "Deep learning in mining biological data." Cognitive computation 13.1 (2021): 1-33.

RNN  CNN
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Motivation

Deux plateformes pour manipuler des modeles deep learning
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Deeplmage]
Utiliser un modele pré-entrainé a partir d'un plugin

g!j Deeplmagel Run [2

Model |2D UMet - ZeroCostDL4Mic

Format |Tensurﬂuw

Preprocessing |[preprocessing.ijm]

Lef Lef Lo Lo

Postprocessing |n0 postprocessing

Axes order |Y,}(,C

Tile size [512,512,1

Logging |N0rma| j

MName: 2D UNET - ZEROCOSTDLAMIC

Location: 2d-unet—zerocostdldmic_tensorflow_saved_model_bundle_20
Authors: [ZeroCostDL4Mic, Deeplmage]

References: [Ronneberger O. et al., MICCAI 2015, Lucas von Chamier et a

— TILING SPECIFICATIONS —

. height, X width, C. channels
- minimum_size: Y=2048, X=2048, C=1
- step: ¥=0, X=0, C=0

Each dimension is calculated as:
-tile_size = minimum_size + step * n, where n is any positive integer

Defaulttile size for this model: 512,512 .1

Note: the output of a deep learning model strongly depends on the
data and the conditions of the training process. A pre-trained model
may require re-training. Please, check the documentation of this
model to get user guidelines: Help button.

‘ Run on example image |

| Cancel| Help‘

Plugin structuré en langage Java
Impossible de personnaliser le plugin

(O

Google Colaboratory

Plateforme pour concevoir et manipuler des modeéles deep
learning a partir du cloud Google

CO €52 (Weighted Loss) Unet_segmentation_notebook.ipynb

PRO  Fichier Modifier Affichage Insérer Exécution Outils Aide Derniére modification effectuée le 27 juillet

+ Code + Texte

~ Split train data into train and validation

{2 [ ] from sklearn.meodel selection import train_test_split
®»_train, x wval, y_train, y_val = train_test_split(X_train, ¥_train, test_size=8.2, randem_state=42) #text_sire=8.3 (a moi, 98.2)

[ 1 print(’'Train data shape is:’,x_train.shape)
print(‘validation data shape is:',x_wal.shape)

Train data shape is: (32, 256, 256, 3)
validation data shape is: (8, 256, 256, 3)

[ 1 # Fiting the model
results = model.fit(x_train, y_train,
validation_data=(x_val,y val),
batch_size=2, epochs=58,
callbacks=[early stop,Model check])

16/16 [==============================] - ETA: 05 - loss: 5.5026e-084 - dice_coefficient: @.2432
Epoch 11: val loss improved from ©.88869 to ©.88065, saving model to /content/gdrive/My Drive/data/best_model.hS
16/16 [================s==s=s========] - 15 44ms/step - loss: 5.5826e-04 - dice_coefficient: ©8.2432 - val_loss: 6.4867e-84 - val_dice_coefficient: ©.2606

Nécessité d'un savoir-faire en programmation
Droit de lecture et d'exploitation des données personnelles par Google
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Deux plateformes pour manipuler les modeles DL

Utilisation des librairies en Python P pgthOﬂ
Interface utilisateur pour manipuler des modeles DL sur ‘ : 2 >
un cloud europeen Hybrid DataCloud

Interface utilisateur pour traiter et analyser des images
2D/3D

napari

“
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DE.EPCICIS

Fonctionnement de la plateforme : REST API

models

/v2/models/ Returnloaded models and its information

/v2/models/imgclas/ Return model's metadata

/v2/models/imgclas/train/ Retrain model with available data

/v2/models/imgclas/train/ Geta listof trainings (running or completed)

/v2/models/imgclas/train/{uuid} Get status of a training

‘ =B /v2/models/imgclas/train/{uuid} cancel arunning training

/v2/models/imgclas/predict/ Make a prediction given the input data

JSON GET
XML POST

HTML PUT
ZIP DELETE

HTTP REQUEST HTTP REQUEST

[
il

T
[
()
&

oo

Nextcloud
Hybrid DataCloud

]
[
]

N

Op—

o
jupyterlab’
S’

“.._m. R e Focus sur les services Deep learning de
2 l'infrastructure européenne de calcul EGI
143 vues = ilva B i

Tutoriel d'utilisation

jupyterlab
S’
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DEEPaaS
X

2
A N
i | Module de réentrainement d'un modéle collaboratif

HORP

Vincent Negre
INRAE

Rien

\ X

Do you want to import
the model and the weight ?

v

Predict

weight_n+1
model_n+1
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Window Plugins Help

opacity:

contrast limits:

auto-contrast:
gamma:
colormap:
blending:
interpolation:
rendering:

depiction:

1,0

once continuous

1,0

| green ¥

additive v
inear v
mip v

volume

nuclei

ENIERE

>® oo i

nuclei [ 73 127 327]

Annotation

£

Process heavy data

Visionneuse de données a plusieurs

dimensions en python
open-source, community-developed

napari

Traitement de données lourd [f DASK
Visualisation 2D/3D & V|5Py

Interface utilisateur [L9)E

Manipulation de données I\jz7 NumPy

Segmentation Tracking
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Interface utilisateur de napari plugin : cellpose-napari

X = 0y

opacity: 1.0 image layer Cells 2D

* r

contrast limits model type oyto

auto-contrast once :ontinuous i custom model path: Select file

gamma. 1,0 channel to segment average all channels
colormap: RGB

optional nuclear channel none

blending: transluce diameter 30

interpolation: nearest i shape layer

compute diameter from shape layer
compute diameter from image

cellprob threshold 0,00
=

T R

model match threshold 27,00
recompute last masks with new cellprob + model match
o Cells 2D v average 4 nets
resample dynamics
process stack as 3D
stitch threshold slices
v clear previous results
v output flows and cellprob
v output outlines

run segmentation

Standard GUI Plugin GUI

> ODOoo::@ M
Cells 2D [143 396]: [1, 5, 0] + activity 7/10




Installation d'un plugin sur Napari

i

File View Window\_ Plugins Help
= Q Install/Uninstall Plugins...

Plugin Errors...

napari-blossom: Model segmentation
napari-conidie

napari-pixel-correction

Installed Plugins (5)

naparl.'blf.}SSGm % e 0.0.1 update (v0.0.2) uninstal

napari-conidie % 2

¥ napari-console 0.0.6 uninstal

Available Plugins (230)

aﬁ:| rlder Website  install
dalfico 5‘9 Ui Website  install
avidag

b b| i'dECU N Website  install

github pass.tct GeForce iTop Video Editor
Experience

beetlesafari instal

-

Show Status Install Close

—
—
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Fabrication d'un plugin
Code Inférence sur Google Colab

mpUt sample path = '/content/gdrive/My Drive/Input/IMG 3338.]PG"

Découpgge imgl = imread({sample path)[:,:,:3]
imgl list = get mosaic(imgl)

|rT]F)()rt(jti()r] (jLJ rT]()(jé3|Eg model New = tf.keras.models.load_model('/content/gdrive/My Drive/data/best_model W BCE_

chpping.h5',custom objects={'dice coefficient': dice coefficient})

taille p = 256
X _ensemble = np.zeros({({len(imgl list), taille p, taille p, 3), dtype=np.uintsd)

for n im range(len{imgl 1ist)):
sz1 %,572 x,5z3 ¥ = imgl list[n].shape
it (szl x,sz2 x)==(256,256):
X_ensemble[n]=imgl_list[n]

Segmentation et preds_test = model New.predict(X_ensemble, verbose=1)

Seuil Opt]m0| preds_test opt = (preds _test > 8.2).astype(np.uintg)

Output output_image = reconstruire(imgl,preds_test_opt)

Image Output

Code Inférence sur Napari

def image segmentation(
layer: ImageData
} -» ImageData:

imgl list = get mosaic(layer)

model New

tf.keras._models.load model{os.path.join{paths.get models dir(), "best model W BCE
_chpping.h5"),custom objects={"'dice coefficient': dice coefficient})
taille p = 256
X ensemble = np.zeros(({len({imgl list), taille p, taille p, 3}, diype=np.uint8)
for n in range(len(imgl 1ist)):
szl _x,s522 ¥,5z3 % = imgl list[n].shape
if (szl x,5z2 x)==(256,256):
X _ensemble[n]=imgl list[n]

prads test = model New.predict(X ensemble, wverbose=1)
preds test opt = (preds test » 8.2).astype(np.uint8) i
output_image = reconstruire(imgl,preds_test_opt) lnterche UtlllSGteur
return np.squeeze(output image[:,:,8]) X = O
Emagicgui({call button="Load",filename={"label”: "Pick a file:"})
def get_data(filename=pathlib.Path.cwd(}) -» ImageData:
return imread(filename)[:,:,:3] Run

Pick a file: 1e\EGLYnput\IMG_3330.3PG

@Emagicgui(call button="Run")

det do model segmentation(
layer: ImageData) -» ImageData:
show_info('Succes !") Run
return do_image_ segmentation(layer)

layer

vl 'I‘rﬁag'e Inputf.



Conclusion

napari

0

Hybrid DataCloud

). D

- Hybrid DataCloud
napari

Interaction avec les données

et la chaine de traitement

Possibilité de visualiser des
données 2D/3D sans
exploiter un processeur
graphique performant

Amélioration du modele
par une collaboration des
utilisateurs

Ouverture a la conception
de module a tous

Acceées a tous du module et
du code source
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@ I N RA@ PHEN®ME |nV|te@
odsind X O @



